Pyractieal Wirelese, April Tth, 1081,
SEE

20 GUINEAS CASH AND 200 OTHER PRIZES! .%:-

Published every Wednesday by

NS ano PRACTICAL TELEVISION
LTD. EDITED BY FJ.CAMM

Vol. 4. No. 81.
f\] tl 71h 1'?34

® SEVEN TIMES THE VOLUME

With Mains Quality and Power. SIMPLY PLUGS-IN.
PILOT Class “B” §ﬁiﬂﬁ.ﬂ';'5...,fa°.“ “msf..ﬁz:" ok g oL 5,

maits

e produced thia murvelloas self-contalned Unit, 1 ﬁJli (‘-uma Puid 1.u ; .
SPEAKER ok e R M LN
¥ nnd po BT, sonsmamtion, EII‘}?-EFTU CONNECT. .am m - “"’“59’6 .I o '

'LUG i ] m llllinl S-WAY Aviomsiio Co
A M P L | F I E R PETO-8COTT CO. LTD, 7T, CITY IIDID LONDOM, E.C.1. Clerkenwaeall 9406-7.




_ VARIABI E-MU
: SCREEN ED leD CIRCUIT'

Distinguished i1 appearance, with
beautifully-finished cabinet-work
and capable of a magnificent per-
formance, these Cossor Conso'e
Receivers enable you to enjoy up-
to-date radio at an extraordinarily
moderate price.

Their performance is remarkable,
they bring you a wide choice of
programmes free from interfer-
ence. [heir tone is rich, vivid
and true-to-life.  And their oper-
ation is simplicity itself.

Judge a Cossor Console for your-
self—ask your Wireless Dealer
to let you hear one of these fine
Sets or send the coupon below
for full particulars.

Cossor

RADIO CONSOLES

i PRACTICAL WIRELESS |
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CLASS “B” BATIERY
CONSOLE MODEL 3455

Complete Receiver, as illustrated,
with four Cossor Valves, viz., 220
V'S Variable-Mua S.G., 210 HL
Detectar, 215 P Driver and 120B
Class “B " Outrut, Single dial
runing, selectivity control and
combined volume control and
“on-off 7 switch.,  Wave change
switch. Handsome walnut-finished
Console Cabmnet, 2ft. 1lin. x
1fe. 2in. x 1l in, giving ample
accommodation  for batteries.
Permanent Magnet Moving Coil
Speaker of the latest type. Gramo-
phone Pick-Up Plug and Jack.

£9:19:0

Hire Purchase Terms : 20/- deposit
and 10 monthly puyments of 20/-.

Price does not include accumulator
or batteries.

ALL-ELECTRIC CONSOLE
(for A.C. Mains) MODEL 3168

Specification similar to Model 3456,
but opcrating from A.C. Mains.
Complete with four Cossor A.C.
Mains Valves, viz.. MVSG mer.,
41 MH met., 41 MP and 442 BU.
Illuminated tuning dial.  Ener-
gited Moving Coil Speaker. For
A.C. Mains_cnly, 200/250 vole:
adjustab'e, 40/100 cycles.

£10-15-0

Hire Purchase Terms : 25/- deposit
and Y0 monthly payments of 21'-.

ALL-ELECTRIC CONSOLE
(for D.C. Mains}) MODEL 34¢9

As Model 3468, but for D.C.

Mains only. Complete with three

Cossor D.C. Mains Valves, viz.,

DVSG met. Variable-Mu  SG,

DHL met. DLtector and DP Out-

put. For D.C. Mains only,
200/250 volts (adyustable)

£10-15-0

Hire Purchase Teyms : 25/~ deposit
and 10 monthly payments of 21/-.
Iegs are detachable on all Console
Models, and the rteceivers can be
used as tabl: models with legs
derached.

Prices do not apply in 1.LF.S.

To A. C. COSSOR LTD., Melody Dept., Highbury Grove, London, N.5.
Mease send me a cop\(/))of your photogravure catalogue of

Cossor Receivers (B2

B.20 pxac. 7454
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ROUND #h¢ WORLD of WIRELESS

Our Cheaper Radio Campaign—~Gratifying
Suceess
UR bold move in starting a cheaper
home-constructed-radio campaign
has met with an immediate gratifying and
almost overwhelming success. It is fitting
that Pracricat. WIRELESS, which always
takes the lead, should do so upon the
thorny question of price. For many
months our readers have complained of the
competition of the cheap commercial
receiver, and it was with the sincere
desire to remedy this state of affairs that we
embarked upon the vigorous policy of
designing our receivers on a low-price-
high-efficiency  basis. The  Leader
Three, and the A.C. Leader are the
first receivers to be designed on this system,
and it is pleasing to us .to learn that so
many thousands of these receivers have
been made up, notwithstanding fierce
competition from other sources.  Our
thanks are due to the several manufacturers
who have co-operated with us by designing
special components at a low price, but of
their usual high standard of efficiency.
We shall continue this campaign with un-
abated enthusiasm, and welcome letters from
our readers as to the style of receiver they
would like so that we can plan well ahead.

Cash Prize of 20 Guineas, and 200 Other
Prizes !

S an earnest of our desire to serve
our readers in the widest interpreta-

tion of that term, it is with extreme pleasure
that we announce on another page of
this issue, preliminary details of the fas-
cinating competition with & first prize of 20
guineas and 200 other prizes. The object
of this competition is to provide both
ourselves and the manufacturers, namely,
Messrs. Varley, Ltd., with data concerning
their new device for overcoming the inter-
ference problem—we refer to their new
bifocal coils. We feel sure our readers will
appreciate our sincere motives in instituting
a nation-wide test of this remarkable com-
ponent. We want our readers to help us
by testing these coils in their own receivers,
and next week we shall give full details
showing how they may be incorporated
in a few moments into any of the usual
circuit arrangements. As an inducement
to the many thousands of readers who have
already purchased these coils to send us
this information (which we shall afterwards
place at the disposal of the manufacturers—,

Messrs. Varley, Ltd.) we offer a first prize
of 20 guineas and 200 consolation prizes
already referred to.

New Broadcasting Stations for Rumania
WO new Marconi transmitters have
recently been ordered by the
Rumanian Broadcasting Company. One
is of the * super-power’’ class, with an
aerial energy of 150 kilowatts, and the
other of 20 kilowatts aerial power, and both
incorporate several interesting features such
as “series modulation,” aerial ice-melting
plant, and specially developed water-cooled
transmitting valves.
"(
i STILL LEADING . THE WAY!
We are proud to be able to announce
that we have secured the whole-hearted
co-operation of a large number of
important manufacturers in the pro-
duction of cheaper high-class com-
ponents for home-construction. As
a result of our campaign, it is now
possible for any reader to make up an
efficient receiver at a fraction of the
cost of the cheapest commercial receiver.
SEE SPECIAL ANNOUNCEMENT !
ON PAGE 80. !

,i

Yo

Read also the preliminary details
regarding our TWENTY GUINEAS
Cash Prize Competition, with 200
other valuable prizes, on PAGE 67.

.

rem|

The 150-kilowatt transmitter is adaptable
to operate on any wavelength between
1,030 and 2,140 metres, and its power may
be increased at a later date without undue
complication to an aerial input of 300
kilowatts, if desired.

Steady Growth of Wireless Licences
VER 619,200 radio licences were issued
by the British Post Office Authorities
during February, 1933, bringing the grand
total to 6,192,225. The ‘ second best ”’
in Europe is Germany, which on March 1st
possessed 5,364,557 registered listeners,
including an additional 90,481 in the
previous month.

Half-past 16 O’clock
ITH the change over to British
Summer Time on April 22nd, the
B.B.C. will adopt the Continental twenty-
four hour clock system, not only in connec-

tion with the timing of the programmes, but
also with every phase of its work, whether
spoken over the microphone or printed in
official publications. Readers will bear in
mind that 1 p.m. will therefore become
13.00 and midnight 00.00 (24.00). The
awkward and frequently-forgotten suffixes
a.m. and p.m. will be superfluous.

Rome’s Third Station
N addition to I-1RO, the main trans-
mitter on 420.8 metres, and the short«
wave station (I-2R0O) on 25.4 metres, a
l-kilowatt relay is being tested in the
Italian capital. It has been installed for
the purpose of giving listeners an alternative
programme by taking the broadcasts from
Milan, Turin, and Genoa, which are common
to the Northern group. Theo station may
be heard working between G.M.T. 18.00-
19.30 on 238.5 metres. It is also reported
that in future all Italian studios will adopt
the nightingale interval signal, so long
associated with Milan, Turin, and Trieste.

Russia extends Her Wireless Net
NEW decree issued in the Soviet, Union
calls for the construction of thirteen .
high-power transmitters, to be brought
into operation before the end of 1935.
As some of these are to be installed on
the western and south-western frontiers,
it is anticipated that their official opening
will coincide with a wave of broadcast
propaganda destined to neighbouring States.

Cairo Calling !

'HE 20-kilowatt transmitter, which the
Marconi Company is erecting on behalf
of the Egyptian State Broadcasting Service
at Abu Zabal, near Cairo, is rapidly nearing
completion, and may start its initial tests
during April on 483.9 metres, a channel
which it will share with Brussels (No. 1).
In addition to entertainments of a nature
to interest the native population, special
programmes will be transmitted for the
foreign commumtles as well as daily news
bulletins in Arabic, French, and English.
Broadcasts are to be made of both Oriental
and Western European dance music. Little
use will be made of gramophone records,
of which, so far, listeners in Egypt have
had a surfeit through the small privately-
owned stations. It is also hoped to make
arrangements by which performances may
be relayed from the Cairo Opera House.
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‘“ 0ld Yesterday ** )
WELCOME return to the microphont

will take place to-day, when
Donald Calthrop will play in “ Old Yester-
day,” a romance in one act. This is part
of the Music-hall programme in which
Alexander and Mose (Dark Subjects) and
the Eight Step Sisters, dancers, also appear.

‘‘ Frederica **
ICHARD TAUBER will take part
in the studio performance of *‘ Fred-
erica,” by Lehar, on April 23rd (National)
and 24th (Regional). The
eminent tenor will sing in
German, but will use English
for the dialogue.

Regimental Band Concert from
Midland Regional
EW English broadcasting
artists have sung from
Ttalian stations. Constance
Astington, the soprano, who
will be heard in the Midland
Regional programme to-
morrow, had this distinction
several times, both at Turin
and Genoa. She will sing two
of Sir Hamilton Harty’s songs
in an interlude in a concert
to be given by the Band of
the 2nd Battalion The King’s
Own. Royal Regiment, con-
ducted by Bandmaster A. T. S.
Chandler, in the Midland
studio. .

The Musician at the Gramo-

phone
ESLIE HEWARD, con-
ductor of the City of
Birmingham Orchestra, em-
barks on a new venture at
the microphone on April 13th.
He begins a series entitled
“ The Musician at the Gramo-
phone,” embodying programmes of serious
music. The first recital is of Elgar's
symphonic poem, ““ Falstaff ”; it is to be
followed by records of Verdi’s opera on the
same theme,

M anchester.

Strange Music of Other Peoples

“ QOWEET is the music of Arabia,”

says the poet. Butisit ? Listeners
may find out for themselves by listening
to Philip Thornton, who, starting on
May 5th, will play for them on each suc-
cessive Saturday music gathered from as
many strange countries as train, boat,
bicycle, aeroplane, or flat feet will permit.
They will hear the music of other peoples,
who have discovered great beauty in sounds
quite unlike those to which we are accus-
tomed in Europe. Music can often speak
more effectively than words.  Perhaps
listeners will decide at the end of the
series that differences are between indi-
viduals rather than between nations, even
though they be separated by the width of
the world.

0ld Time Melodrama from the London
Regional

N the London Regional programme for
April 9th, for an hour, listeners will

have an opportunity of enjoying the full-

blooded thrills and humours of old-time

melodrama. From 9.15 to 10.15 p.m., Mr.

T'od Slaughter and his famous company of

~ PRACTICAL  WIRELESS
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Barnstormers will present the lurid melo-
drama, ‘“ Sweeney Todd, the Demon Barber
of Fleet Street.” Mr. Tod Slaughter
recently broadcast with great success in a
Music-hall programme, and this special
radio version of “ Sweeney Todd ” should
give him and his company full scope.

INTERESTING and TOPICAL
- - PARAGRAPHS
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_ESS*( Continued )

drama in most parts of the country, and
this broadcast should revive many happy
play-going memories. The radio produc-
tion, which is in the hands of Lawrence
Gilliam, will include full measure of the
dramatic musical accompaniment that does’
so_much to heighten the atmosphere of
this fan}m}s old play. Let it be noted, too,’
that this is no laugh up the sleeve for the
highbrows, but a straight production of a
really popular old drama.

London playgoers particularly have warm

SAY IT WITH MUSIC!

Jack Payne and two members of his famous band apply a critical ear to
the tuning of an Ekco superhet during an interval at the Paramount,
Visitors to the theatre were invited to place in order of
popularity six tunes played by the band, the winnzr being presented

with an Ekco set.

memories of Tod’s season of melodrama
at the Elephant Theatre some years ago,
and he has lately been appearing in the
Old-Time Music-hall programmes at the
Garrick Theatre. He has played melo-

SOLVE THIS!

PROBLEM No. 81.

Broadman made up a three-valve A.C.
mains receiver, employing 8.(., detector and
pentode stages. The receiver was unstable,
so he decided to obtain metallised valves for
the first two stages. When he used these
results were still poor, although slightiy im-
proved, so he thought that perhaps the metal
coating was not effectively earthed. He
accordingly twisted some bare copper wire
round the metal coating and joined this direct
to earth, but results were then very much
worse. Why ? Three books will be awarded
for the first three correct solutions opened.
Address your envelopes to The Editor,
PRACTICAL WIRELESS, Geo. Newnes, Ltd.,
8-11, Southampton Street, Strand, London,
W.C.2. Envelopes must be marked Problem
No. 81, and must reach here not later than the
first post April 9th,

SOLUTION TO PROBLEM No. 80.

By removing the rectifying valve from the A.C.-
D.C.2 Nicholson had broken the H.T. circuit and thus
prevented the receiver from working.

Only two readers successfully solved Problem No, 79,
and books have therefore been forwarded to :—

C. Payne, 441, Green Lane, Goodmayes, Essex; C.T.

Gilbert, 1, Kemble Street, Drury Lane, W.C.2.

‘“ Down to the Sea in Ships *’
ARLY in January a very
popular programme was
given for West Regional
listeners by the Bristol Ship-
lovers’ Society, under the
title, “Down to the Sea in
Ships.” Another edition will
be given on April 9th. It
will represent a typical meet-
ing of the society in which a
number of old salts, all of
whom have sailed before the
mast, will tell stories and sing
shanties, These shanties will
be sung as the sailors sang
them and as the shanty
usually was a working song,
its tempo fitted in with the
sailors as they worked. This
method of singing them is the
supreme merit of this par-
ticular  broadcast, for the
shanty men and sailors will
not attempt to compete with
professional singers who very
often give renderings of these
old sca songs.

‘“ Owt About Owt **
HE second instalment of
“Owt about Owt,” a
“ broadcast fnagazine for the
North, by the North, about
the North,” will be transmitted to-day.
As before, it will consist of * feature®,
stories of distinctively Northern interest—
broadcast interviews, dialect stories, queex
musical recitals, and so on. The * signa-
ture-tune,” is part of the third of Arthur
Wood’s Dale Dances.

Violin Solos by Andrew Morrison .
NDREW MORRISON will be solo
violinist in the midday concert
with the Scottish Studio Orchestra on
April 10th, He will play works by Bach,
Pugnani, Delius, and others. Morrison
began violin playing at the tender age of
nine, and after a series of local successes
he passed on to the Royal Academy of
Music, where he studied for four years
under three professors—Marjorie Hayward,
Rousby Woof and Spencer Dyke.

Prizewinners’ Concert from the Guildhall,
Lendonderry :
HE Prizewinners’ Concert at the Feis
Doire Colmcille will be broadcast
from the Guildhall, Londonderry, to
Northern Ireland listeners  to-day.
The programme of this concert, of course,
cannot: be arranged until the actual
morning of the broadcast, since the musical
competitions only finish on the Friday
evening. The Prizewinners’ Concert gener-
ally lasts for at least four hours, and the
excerpt which will be broadcast will consist:
of selected items as well contrasted as
possible,
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PRELIMINARY DETAILS OF

OUR GREAT NATIONAL COMPETITION
First Prize: 20 GUINEAS Cash

200 Consolation Prizes of Wireless Valves, Speakers and Books
“Practical Wireless” Readers to Act as Independent Test Experts of a Marvellous New Selectivity Device

NO ENTRANCE FEE!

UR readers have doubtless noticed recent advertise- TECHNICAL DETAILS OF THE VARLEY BIFOCAL COIL
ments of Messrs. Varley, Ltd., of their new bifocal coil,
which they have specially produced to overcome in a simple | Embodying a Novel System of Selectivity Gontrol.
and practical way the interference and the jamming problem. . It is unnecessary to stress the point that modern broadecasting
This really efficient and clever device is the result of many months | conditions demand a degree of selectivity greater than has ever
of intensive research work on the part of the Varley engineers, | previously been called for in any type of receiver. During the
past year or so great strides have been made in the direction of

to place before home constructors a really reliable selectivity year
device which can be incorporated guickly by any constructor | obtaining increased selectivity with even the simplest kind of set,
but in many instances a very important fact has been overlooked.

in the usual circuit arrangements.

These bifocal coils have been exhaustively tested in_ various | It is all very well to make tuning ultra-sharp so that local trans-
parts of the country, but obviously it is quite impracticable forit | missions can easily be eliminated, but it is useless to do this if the
increased selectivity introduces such losses in efficiency

to be tried by the manufacturers in every village and
hamlet. For one thing this would take up an inordinate that other more distant stations cannot be received.
This state of affairs actually exists with certain

amount of time, and, secondly, it would be extremely
selectivity arrangements in use, with a result that the

costly.
systems in question are little more than valueless.

We have had one of these coils under test and find
that the claims of the manufacturers detailed on this
page are amply justified. Many hundreds of these coils
are already in the hands of home constructors, and we
have great pleasure in co-operating with Messrs.
Varley Ltd. by inviting our readers to send in their
reports on the results obtained from this coil so that
a nation-wide analysis can be made of them. In
other words, we seek the co-operation of our
readers as independent test experts on this new and
almost epoch-making radio device, which makes
its appearance at a time when the selectivity
problem has reached its most acute stage.

As an inducement to our readers to act in this
way, we have great pleasure in announcing that
we shall offer a Cash Prize of 20 Guineas, and
200 Consolation Prizes of Wireless Apparatus,
Books, ete., for what the judges consider to be
the best reports and circuit arrange-
ments sent in.  Tull details and rules
of this competition will be givenin next
week’s issue, but we can say in advance
that there will be no entrance fee and
that a special staff of adjudicators will
give special attention to every eompeti-
tion entry, Next week we shall also
show you how to incorporate these new coils
in most of the standard circuits arrange-
ments. They may be added to your set
quickly and the connections are quite simple,
so that if you are not quite aw feit you will
siand the same chance of winning the prize as
the more skilled experimenter., We shall give
theoretical diagrams as well as wiring diagrams.

A point worthy of note is that it is not
necessary to build up a special receiver for
these coils, which enable you to focus your
set to the station it is desired to receive. We
feel quite certain that our readers, who have
so enthusiastically supported us in the past,

will not hesitate

Variable Seleetivity

What is actually required is variable selectivity
so that a compromise can always be struck between
selectivity ang sensitivity. There are, admittedly,
one or two quite old methods of securing a form
of variable selectivity, one of which is to include
a variable or semi-variable condenser in series
with the aerial lead-in. This method has, however,
a serious drawback, because the setting of the
normal tuning condcnser is affected to a fairly
great extent by alterations in capacity of the
geries condenser. In other words, if a station is
tuned in at, say, 30 degrees on the condenser,
and then it is desired to increase the
selectivity of the set, the condenser
reading might have to be altered to some-
thing like 50 degrees in order to receive
the same station. Besides this, the
operation of changing the capacity of
the series condenser introduces hand-
capacity effects which make accurate
tuning very difficult. Another method of
varying the degree of selectivity is to transfer
the aerial lead-in to wvarious tappings on the
aerial winding of the tuning coil. This has
the same effect upon tuning as the previous
method, in addition to which it is absolutely
impossible to secure a gradual variation.

The Varley
Bifocal Coil.

FULL DETAILS
OF THIS GREAT
COMPETITION
NEXT WEEK

Seleetivity ‘¢ Focusing *’

All the difficulties ‘referred to above have
entirely been overcome by the introduction
by Messrs. Varley of an entirely new and
revolutionary system in the form of what.
they call the bifocal coil. As the name im-
plies, the system involves the use of two coils
(onc for long, and the other for medium-
wave reception) which can be “ focused,” hiy
means of Nicore plungers, so that the degree

A5 THECORE 1S to place their experience 719 5 of selectivity can
Ly Al g PN with this new device controlled with perfec-
BUT LCREMANS, at the disposal of the tion over a wide range.

CONSTANT (]

+
N
»
.
]
.
.
v

manufacturers through
the medium of this

Both coils are wound on
ebonite tubes and have

paper. The judges will three windings, which

TAP #  be independent, and not are, respectively, the

N e ¢ associated with the aerial winding, the

oG . radio industry, and will (tuned) grid winding,

AoUCTANCE | == i+ be presided over by the and the reaction wind-

i Editor of DPracticav To AERIAL ing. Normally the first

i WireLEss. We give o?{ ANODE " two are loosely coupled

Di Alastrating th m.z;:.:l' here some technical CONDENSER together so that
wf:‘ffl:a'?he' irn‘: l::re cuz’:;cieso 1;:: de.ta'll s of these The switch that is intended for ~TRAXIMUM selectivity is Diagram of the comodlete eoil

coupling of the fixed tap. coils. wave~changing and its ti (Continued on page 82) and ifs associated connections.
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 THE NEW A.V.C. UNITS

How to Incorporate Them in Your Receivers to Avoid Fading Difficulties,

By HARLAND

OR years we have had to put up with

fading, knowing that we were quite-

unable to alter atmospheric con-
ditions. But if your set contains at least
one high-frequency stage, a few simple
alterations and additions will allow you to
receive all stations with practically no
noticeable change of volume. Once you
have handled a set incorporating ‘ auto-
matic volume control” you will never
consider any receiver to be modern without

By . R

R. KERRISON

.
Figs. 1 and 2 show how the amplification

is controlled by the variable resistance Rl
in (a) and (b) for battery and mains variable-
mu valves respectively. In order that a
signal varying in strength, as in Fig. 3,
may be audible at moments marked X,
the bias must be adjusted in such a manner
that at moments of peak signals the amplifi-
cation would probably overload succeeding
valve stages. Any greater bias would
tend to make minimum signal voltages
inaudible. A.V.C. arranges

that the signal itself causes

negative bias to be applied

in proportion to the signal

strength. A loud burst of

signal will add to the grid-

bias and lower the amplifi-

cation, so automatically

giving a reasonably con-

stant signal output. It

also has the effect of

April 7th; 1934

"2y in Fig, 4. The latter incorporates an
H.F. choke, hence the one in the set must be
removed when this unit is fitted. As the

| experimenter may wish to try out varicys

resistance and condenser values for himself,
approximate values are given for the
additional components if added separately.
as in Fig. 3. (2 controls the amount of
H.F. energy fed through the A.V.C. unit,
and may be any value between 0.0001 and
0.001 mfd. In some sets it may be found
that the addition of the A.V.C. reduces
the available energy for reaction, hence the
value of C2 should be chosen with an cye
to this, and, at the same time, the reaction
condenser capacity may be raised by means

—

of a small fixed ' condenser in parallel.
This will only be necessary if it is found

YWY

Rz

=
I+ +

VYWY

(11 .r

Lk )

HT~—

levelling up the signal i

HI=  gtrengths from the various

= | 1T

Fig. 1.—A simple method of Fig.2—Varying the hias on an
indirectly-heated |S.G. valve.

controlling bias on an H.F,
battery-operated valve.

its inclusion. There is no necessity to
completely rebuild your receiver, and the
additions need not be expensive; yet the
outlay will never be regretted owing to the
satisfaction which will follow the alterations.

Much has been written regarding the
theory of A.V.C., but a brief resumé refer-
ring to its practice will assist readers when
making the changes to be described. A
variable-mu is preferable, but very satis-
factory results can be obtained with an
ordinary 8.G. stage. The degree of ampli-
fication of any 8.G. valve, for a given plate

and screen voltage, depends upon the 7
The greater the 3 Fig. 3.—Diagram illustraling variation in
negative bias the less the valve “mu” 3
The ordi- °

applied grid potential.

and the amplification per stage.
nary 8.G. valve bas a comparatively short
grid base, and can only handle weak signals
without distortion; a manual volume
control must, then, be used to limit the
input from strong signals. A variible-mu
type will handle larger signal voltages and
will allow of a greater degree of control due
to its longer grid base. A manual volume
control is then not a necessity when

using A.V.C.

stations received.
There are two methods

AVC.

HT= | |
L ] L

Figs. 6 and 7.—The arrangementof a delayed

of arranging for AV.C. A.V.C. circuit with and without a manual control.

One is by substituting one

of the “ multiple ” valves, but
first we will consider the
simpler way, suitable in both
battery and mains-operated sets, by means
of adding a diode rectifier. This could be
a valve, but the addition to be considered
is a Westector type of rectifier. The output
from the detector valve includes a high-

SIGNAL
STRENGTH

TIME

signal sirength,

frequency component which is normally
by-passed to earth as an unwanted form
of energy. This can now be suitably
employed to control the bias on the pre-
ceding 8.G. stage or stages without in any
way detracting from the set performance.
To cnsure that no H.F. enters the L.F.
stages the usualh b;lr(ip%ss condenser C1

o LEST shou e re-wired to the
o e high potential end of the
» H.F. choke.

A great
deal of
trouble
may be
saved by

employing
the * Auto-

L
/-‘-

/]

trol Unit”
made by
'+ Wearite or
the Varley
A. V. C.
T S Unit. The
HT-former is

AAAAAAAA

wired as

that reaction cannot be obtained easily
with the A.V.C. attached.

The Westector must be fixed with the
positive end to earth. The resistance R1
should be about 250,000 ohms and is,
together with the condenser C3, the circuit
across which the rectified H.F. voltages
are built up. C3 need not be higher than
0.1 mfd. This i1s “simple” A.V.C., and
any voltage set up across R1 by an incoming
signal is automatically applied to the grid
of the S.G. valves. As there is a slight
degree of control, even with a medium
strength signal, the result may ke an
undesirable reduction of volume of wealc
stations. Fig. 6 illustrates the method of
delayed A.V.C., in which the control only
effects comparatively strong signals. ‘The
small grid battery of 0.9 or 1.5 volts provid:s

+ a voltage across R2, also of 250,000 ochms,

in opposition to that rectified by the
Westector, and this delays the control until
the rectified signal is of a greater value
than the bias voltage. It may also bo
desired to set a limit to the volume of
signal received, and this is done by making
the resistance R2 a 250,000 ohms potentio-
meter in place of the fixed redistance. Rl
is then joined to the slider so that we now
have a manual control for the bias.

To LESTAGE

shown in

—— Fig. 5,

- while the

Fig. 4—How 1o fit one of the standmd A.V.C. units which Varley Unit
is arranged Fig. 5,—Adding an A.V.C. unit which does not include achoke.

incorporates an H.F, choke.
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HE usual forms of H.T. eliminator
arc well known to nearly every
reader, and constructional details

for various types of unit have previously
been given in these pages. In this article
it is not intended to deal with any of the
better-known systems of obtaining the high-
tension supply, but to describe one or two
simple and unconventional arrangements
which will be of interest particularly to
the experimenter and to the reader who
iikes to try out new ideas.

It is not generally realized that a neon
Jamp can be used as a rectifier—even
though it is not an efficient one by any
means—and that it may be connected in
series with an A.C. supply to provide
a small amount of D.C. A neon lamp is
thus often very useful as a means of obtain-
ing sufficient H.T. current for the operation

of a single-valve receiver, or of a valve

oscillator, directly from the A.C. lighting
source, In the case of an oscillator, hetero-
dyne wavemeter, or any other device which
must be accurately calibrated, a perfectly
steady and unvarying supply of high-
tension current is essential ; a neon lamp
provides the simplest method of obtaining
such a supply from A.C. mains. The actual
output from a neon * rectifier ” is very low,
amounting to only about 30 volts at some-
thing less than 1 milliamp, but this is
quite sufficient for many purposes.

Modifying the Neon Lamp .

A neon lamp of the beehive pattern.is
most convenient, and before it is put into
use the resistance must be removed from
its cap. This does not present any great
The method is, first of all to

S
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difficulty.
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--——-—-SOME UNUSUAL
HT SUPPLY SYSTEMS

Practical Details of a Few Unusual Methods of Obtaining High-Tension
Current Are Given in This Article

.~ ——mimimimimimsmimimm—By BERNARD DUNN

|

has a fixed resistance—consisting of a
length of fine resistance wire wound on a
fibre strip—in series with it. Remove the
resistance and in its place attach a short
length of wire for making subsequent
contact with the “ pip” on the cap. Tt
then remains to re-fit the cap and solder
the connections, The cap can be fixed
by means of the
same cement
that was wused
before, if it is
softened with

T
'\I|g',’/// )
e [

TA- MFD. 4 MFT

may be considered to be about 2 milliamps.

Before leaving the subject of the neon
rectifier it should be mentioned that tho
arrangement described is not quite in
accordance with the recommendations
of the I.LE.E., which say that all wireless
H.T. circuits should be isolated from an
A.C. mains supply by means of a mains
transformer. In this case, however, the
resistance of the neon lamp is quite suffi-
ciently high to render the arrangement
perfectly safe, and if a short-circuit did
occur the only result would be that the
neon would light up or ipossibly become
damaged. Additionally it might be men-
tioned that the L.E.E. regulation referred
to is widely disregarded nowadays, parti-

cularly in the case of “ universal”
receivers.
el H.T. from L.T.

When there is
no mains supply
available the
question of ob-
taining a high-
tension supply

HT.
ourpuT

Fig. 1.—Showing the
arrangement of the re-
sistance to be removed
from the base of the
neon lamp when it is
used as a reclifier.

spirits, or a little
glue may be used
instead. TFig. 1
shows the ar-
rangement of the
bulb, ecap, and
resistance in the neon lamp.

A Neon ‘¢ Eliminator *’

After the lamp has been prepared
as explained it can be connected in
series with one of the mains leads as
shown in Fig. 2. When the anode
(central electrode) is connected to one
mains lead the cathode (spiral or bee-
hive) will form the positive D.C.
connection. The wusual 4mfd.

Fig. 3.—An arrangement for obtaining high
A motor-car
spark coil is used in conjunction with a rectifier

tension from an L.T. accumulator.

and the usual smoothing system.

soften the cement used for securing the
glass bulb to the cap, and this can be done
by standing the base of the lamp in a
small jar containing methylated spirits.
Allow- the cap to soak for a few hours,
and then wipe away all the surplus spirits,
The next thing is to apply a hot soldering
iron to the two contacts on the end of the
cap, and at the same time to pull the glass
bulb away from it. This can most easily
be done by holding the soldering iron in
a vice, 80 that both hands are free. When
the cap has been removed it will be found
that one wire from the bulb was connected
directly to one of the contacts, but the other

- to include a smoothing -choke (the

smoothing condensers should be
connected as shown, but it will
not generally be found necessary
to employ a smoothing choke,
due to the fact that the high
resistance of the neon lamp pro-
vides a fair degree of smoothing.
If the “rectifier” is being used
with a single valve receiver and
hum is noticed it will be desirable

primary winding of an old L.F.
transformer will prove very con-
venient) in the positive lead at the
point marked X in Fig. 2.
Somewhat greater D.C. outputs
can naturally be obtained by con-
necting two or more neon lamps
in parallel, but the arrangement is
not suitable for high outputs in
any case, and the maximum current

Fig. 2—The simple circuit for an H.T. elim-
inator using a ncon lamp as rectifier.

> without ‘the use
of H.T. batteries
is rather morc
difficult of solu-
tion but therc are one or two ideas that
are worth experimenting with, and which
have been used with. fair success in a
number of cases. The general principle of
these ideas is the same as that of coil
ignition systems used on motor-cgrs. In
other words, a low D.C. voltage—provided
by an accumulator—is fed to a high-ratic
transformer through a make-and-break.
The intermittent current flowing through
the primary of the transformer produces a |
high A.C. voltage in the secondary winding.
In the case of a car, this secondary voltage

(Continued overleaf)

To RECTIFIER
& SMOOTHING.
EQUIPMENT

Fig 4.—An alternative circuit to that given in Fig. 3,
In this case a bell transformer is used, the primary
current being interrupted by means of a small electric

ell.
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is employed to produce sparks at the plugs,
but for the purpose under discussion it

must be rectified and smoothed in the acsupmy

usual way.

AC.SUPPLY

Fig. 5.—Showing how a

power valve can be used as a half- n

wave rectifier in a simple form of (low output
H.T. supply unit.

It is often possible to make use of a
so-called spark coil taken from a car, and
such coils can often be bought from car-
breakers for a couple of shillings or so.
These coils are generally provided with
only three contacts, since one of these
serves for one end of both primary and
secondary. It is, therefore, necessary to
separate the two leads so that the unit
can be wired up as shown in Fig. 3. It
will be seen that the secondary winding
feeds into a rectifier (one of the metal type
is represented) and the customary smoothing
system. The accumulator used to energise
the primary may be the same one that is
normally employed for L.T. supply,
although the required output of H.T.
current might not be obtained unless a
4- or 6-volt accumulator is made use of.
In any case the output will not be very
high, and no more than 50 to 70 volts at

_ PRACTICAL WIRELESS
4 or 5 milli-

POWER amps can
VALvE safely be ex-
pected. De-
spite this,

+ the arrange-
ment is in-
teresting and
may -very often
prove distinctly
useful. The drain
on the accumu-
lator is small
(about .25 amp.
for a 4-volt ac-
cumulator) and
the “eliminator”
is, therefore, quite
economical in use,

fi+ A Better Arrangement

A better, though
equally simple, device on
similar lines is illustrated
in Fig. 4, from which it can
be seen that the trans-
former is of the “ bell”

’ type, being primarily
intended to give an output of 2 to 6
volts A.C. when connected to the
200-250 volt A.C. mains. In this case,
however, the windings are reversed, so
that the low-voltage secondary acts as
the primary, and the high-voltage primary
as secondary. The interrupted D.C. supply
to the “ primary ” is provided by means
of an ordinary electric bell (with hammer
removed) and an accumulator. An objection
to this scheme is that the resistance of the
bell windings is in series with that of the
transformer “ primary,” with the result
that a fair amount of loss occurs. This
need not be serious, though, if the bell
is ong intended for working from 2.5 volts
and 1if a 4- or 6-volt accumulator can be
used. An alternative arrangement that is
worth trying consists of connecting the
“ primary " of the transformer in parallel
with the coils of the bell magnet.

SMOOTHING
CHOKE

B 1T~
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If a bell transformer is not readily
available there is no reason. why one should
not be made up easily and cheaply by using
an iron core consisting of about three dozen
No. 4 A stalloy stampings. A winding spool
should be made to fit this, after which
40 turns of 24 s.w.g. d.c.c. wire should
be wound on. Cover this (primary) winding
with two layers of empire tape and then
wind 4,000 turns of 36 s.w.g. enamelled
wire on top. Full details in regard to trans-
former construction were given in Prac-
TIcAL WIRELESS dated January 20¢h, so there
is no need to repeat the information here.

A Power Valve as Rectifler

As mentioned before, the rectifier shown
in Fig 3 may be of the usual metal-oxide
type, but a fair substitute when only
a small output is required (say, up to 10
milliamps or so) may take the form of a
small power valve whose grid and plate
are joined together. The circuit arrange-
ment for a rectifier of this type in con-
junction with the necessary smoothing
system is shown in Fig. 5. It will be
seen that an accumulator is used to feed
the filament of the valve used as rectifier, and
it should be mentioned that this accumulator
must be a different one from that used to feed
the primary winding and contact breaker.

In fairness to readers it should be stated
that the suggestions given above do not
apply to what might be termed * fool-
proof ” or “ideal” systems, and that a
fair amount of experiment will often be
required before very satisfactory results
will be obtained. Nevertheless, they are
all practical and offer interesting scope
for experiments in which odd parts which
may be on hand can be utilized.

None of the systems are capable of
supplying an output sufficient to operate a
maulti-valve receiver, nor would it be prac-
ticable or economical to attempt to modify
them for that purpose. At the same time
the units are well able to supply the high
tension required by a one- or two-valve set or
by a wavemeter oscillator or similar device.

NE of the questions which the
radio expert is frequently called
upon to answer is: ‘“How long

should my valves last?” In one way,
this question is very easy to answer; in
another, it i3 most difficult. The simple
reply is, that while no manufacturer can be
expected to guarantee any definite life
figure, because the valve is used under
conditions over which the maker has no
control, the user can quite reasonably
expect a minimum life of about one thou-
sand programme hours, provided the
ralves are not subjected to improper
treatment, such as over-running the fila-
ment (i.e., operating on too high a low-
tension voltage), or called upon to pass
too great an anode current (due to serious
under-biasing, or operation without grid-
bias). Indeed, numerous instances have
been reported in which working lives of
two, three, or even four thousand hours
have been obtained from standard receiving
valves.

The difficulty in giving sound advice on
this point arises out of two or three facts.
In the first place, although the filament
may be intact after several thousand
hours’ life, it by no means follows that
the emission of the valve is also unimpaired,
or that its characteristics are as good as
when the valve was new. In these circum-
stances, of course, it would definitely pay
the user to replace his old valve with a
new one. :

NEW VALVES FOR OLD

A Certain Case

At the same time, it happens frequently
that a valve survives three or four years
of service with characteristics well up to
standard. The questionr now arises, should
the listener pension off his old valve and
substitute a more modern valve, thus
taking advantage of the improvements in
valve desigrii which have been brought
about since his original valve was made.
The answer to this question, again, depends
on several factors—the extent of the
improvements, the position for which the
valve is required in the receiver, and the
design of the receiver itself,

At the outset, it may be stated that, in
the great majority of cases, a modern
output valve may be substituted for one
of older date with every confidence that
improved volume and quality will be
secured. This can be confirmed if a
comparison is made between the charac-
teristics of to-day’s power valves and those
of * yesterday.” It will be observed that
the more modern valve has greatly improved
characteristics, and this applies to all
makes. First of all a decrease in impedance
will be noticed, and this ensures more
efficient working, and in- practice it will
be found that, for equal signal input, the

up-to-date valve will give greatly increased
volume, combined with vastly improved
reproduction. In a few instances it may
be necessary to look to the output circuit
of the receiver in order to cnsure that
impedances are correctly matched, but,
generally, the substitution can be effected
without altering the set in any way.

Possible Instability

1t is when we come to the earlier stage
valves—the detector and first low-frequency
valves—that some trouble may be encoun-
tered when substituting new and efficient
valves in an old receiver. Most modern
valves have both lower impedances and
higher amplification factors than their
prototypes of a few years ago, and when
used in the early stages of an out-of-date
receiver, these more efficient valves some- -
times tend to give rise to a condition of
instability. Careful attention to decoupling
and some reduction in anode voltage
frequently puts matters right, but, of
course, if the set is hopelessly antiquated,
it should really be remodelled or rebuilt.

One other point calls for special mention.
Really old valves should never be used in
a new and up-to-date receiver. Modern
receivers are always designed with a view
to utilizing the most recent types of valves,
and an attempt to save a few shillings by
retaining out-of-date valves defeats its own
object, and all the skill and good design put
into the new set is wasted.
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USING the NEW WESTECTORS

Some Interesting Detéils Concerning the New Type of RF. Metal Rectifiers.

) S {1 G-

By “DETECTOR"
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HE metal rectifier as a means of
rectifying alternating currents for

H.T. supply is quite familiar; and,
during the last year, the difficulties asso-
ciated with the rectification of high fre-
‘quencies have been partly overcome.
Last March saw the introduction of the
‘type “W?” Westector, which is now
extensively used as the second detector
in superheterodyne receivers (where it
works at intermediate frequencies of about
110 kilocycles), for all forms of automatic
volume control and battery economy.
The chief drawback of this type of
‘Westector when used for detection is its
high effective capacity, which throws a
heavy damping on the circuit in which it
is used, thus making its use impracticable
at frequencies higher than about 200
kilocycles. During the last year, however,
work has been proceeding in the research
laboratories of the Westinghouse Company,
with a view to making still smaller rectifying
elements. with a corresponding decrease
in capacity. This research has culminated
in the production of a mnew type of
Westector—the new © WX which is of

“WX " Westector has a very high im-
pedance, and a high load resistance of some
250,000 ohms must therefore be employed.
A suitable reservoir condenser for all fre-
quencies is .0001 mfd.

A suggested circuit for using the new
“WX ” as a detector in a “ straight ”
receiver is shown in Fig. 1, where R is.

‘the load resistance and C the reservoir dmolitier;

condenser. For satis-
factory  straight-line
rectificaticn the H.F.
voltage applied to the
Westector should be
between 3 and 36 volts
peak. It will be
appreciated that the
H.F. voltage applied
to a detector circuit
quite naturally varies
with the strength of
the signal being re-
ceived. On  local
reception the H.F.
voltage will be high,
and the Westector
need be preceded by

B HA
Amplikfier

Fiﬁ./ I.—Connections for the new
" Westector” in a * straight’l
circuit.

expressly low capacity, and which has been
designed for high quality detection at radio
frequencies. It is now possible to use a
Westector in circuits working down to the
lower wavelengths of the medium wave-
iband, [without the excessive damping and
consequent loss of selectivity which would
‘occur were the “ W > type Westector used
for this purpose.

i Allreaders will be familiar with the theory
of the Westector, as practical use of its
;properties has been made in Pracrican
{WIRELESS receivers from time to time. We
will content ourselves, therefore, with
reminding readers that the Westector
offers permanent straight-line rectification,
that it cannot normally be overloaded,
and that it requires neither H.T. nor L.T.
supply. Our experience has shown that
the most satisfactory circuit in which to
use it is the half-wave circuit. The new

7o H.E AmpliFier.

B HE 7 HE Amplifier:
-007 70 LF
[ 'J‘éagcs.
Red s
—— EE R.
[ b3

one H.F. stage only., Where a receiver,
however, is intended for the reception of
foreign programmes two H.F. stages will
normally be required, but even this difficulty
may be overcome. Just as screen grid
valves may conveniently be biased for

Fig. 2.—Showing how the
“Westector”’ is biased in
the case of battery receiver,

more efficient working, so may the new
“ WX " Westector be biased to a point of
optimum rectification. Above a certain
value of input the rectification character-
istic of a Westector is a straight line, and
there is no practical upper limit to this
characteristic. Below this value the
Westector works on a curve, and thus
distortion will occur in the detector stage.
By biasing this snag is removed, and
experiments have shown that the point of
optimum rectification occurs at a bias
current of 13 micro-amps. This result
is obtained by a bias of about 2 volts, and
Figs. 2 and 3 show biasing arrangements
for battery- and mains-operated receivers
respectively, With such arrangements it
is possible to obtain satisfactory results
(Continued on next pdge)
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Fig 3.—This circuil

shows the biasing system

in the case of a mains
receiver,
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when the peak H.F. input is as low as 0.2
volts, so that distortionless detection with
one H.F. stage and receiving very distant
stations is possible,

Cireuit Arrangements—* Straight »*

receivers

The application of a “ WX " Westector
as a detector in a straight receiver is as
simple as that of the type “ W when
operating as a second detector in a super-
heterodyne receiver. In order to obtain
full advantage from the straight-line char-
acteristic, and thus obtain distortionless
detection, the voltage handled should not
be less than 3 volts, as explained above.
Where a lower H.F. input is applied the
Westector must be biased. A suggested
skeleton circuit is shown in Fig. 4, where
a typical 8.G. det. L.F. receiver has been
adapted to the equivalent of diode detec-
tion by using a “ WX ” Westector which
has been suitably biased. It will be noticed
that the detector valve now works solely
as an L.F. amplifier, but, if one of the larger
pentodes, such as the Mazda Pen.220A, is
- [T +L

HT+E

AMMAAARAN
VYYYVYYY

"

coupling condenser and grid )
leak are 0.02 mfd. and 250,000 4
ohms respectively,
Reflex Receivers .

Reflex receivers have rather
fallen into disuse, owing to the —e—=
inefficiency of the old-type
valves, limited range of crystal
rectifiers, ete. ; but with modern
valves, controlled by A.V.C. and
employing diode rectification,
the reflex circuit is becoming
more popular. This type of
receiver employs an ordinary

type screen-grid valve for a
dual purpose, viz., the amplifi-
cation of both L.F. and H.F.
This is done by feeding back
the L.F. output from the
detector stage into the grid circuit of
the screen grid valve which is used as an
H.F. amplifier. This L.F. signal is ampli-
fied once more and passed on to the output
stage in the usual manner.

Fig. 5 shows a skeleton reflex circuit,

using a “ WX 7 Westector both for detec-
HT3

MWW
\ VY
k)

Lr-
HT—>
Grit

-
v

used in the output stage in conjunction
with a battery economy scheme, the inter-
mediate L.F. valve may conveniently be
omitted, and the Westector resistance
capacity coupled direct to the output stage.
In view of the very high impedance of the
Westector it is inadvisable to use trans-
former coupling, and the best values of

p——p- /7P
LE 75 Outout Stage.

LA Debecéor:

M7 GO~

Fig. 4.—A suggested skeleton circuit in which the ** WX rectifier, suitably biz:sed,
is used in place of a diode.

tion and A.V.C. The L.F. output of
valve V.1 passes through the coupling
condenser C to the Westector, and thence
through volume control P and
resistance R to the grid of V.1,
whence it passes to the output
valve via the transformer Tr.1. At
the same time a negative voltagein
respect dto eartll; bis
generated across P, by

the H.F. present in cart
this part of the circuit,
and this voltage is fed
back to the grid of V.1
to provide A.V.C.inthe
usual manner. The
manual volume control
P thus controls both
L.F. and A.V.C. voltages
to be applied to the grid
of V.1, and effective
control, with complete absence
of distortion due to overloading,
is obtained. The L.F. fed
back from the Westector to
the grid of V.1 could be
amplified by feeding back

AT+

LA & Alleoltages.
78 S.G Grid ForLFr .

& KA volume Control.”

Fig. 5.—A skeleton reflex circuit in which a ' Westector '

is used for detection and A.V.C.

through a transformer, in
which case the manual volume
control should be placed across
the transformer. Otherwise,
the grid of V.1 will have
excessive H.F., L.F., and A.C.

Fig. 6,—A ** Westector ™'

* = .
[
= G or
& £ FAnsiskier]
! ailve.
Signal F;eguency T e Detector - ] "
Amplifier ’//-,Eyu ency Changer) Oscdiclator.

used as second detector, where
it gives excellent results.

voltages applied to it when powerful
signals are being received.

Superheterodyne Receivers

It is obvious that there is no great
advantage to be gained by using a ©“ WX ”
Westector as the second detector of a
superheterodyne receiver unless the inter-
mediate frequency is of a high value, such
as 400 kilocycles. In fact, the greater
power-handling capacity of. the “W?”
type undoubtedly renders it more useful
in this respect ; but the * WX Westector
makes an ideal detector when used in the
frequency changer stage (first deteetor).
This stage of a superheterodyne receiver
presents many snags to the unwary designer.
It involves the acceptance of the incoming
H.F. signal, the ‘“mixing” with" the
generated oscillation, the rectification, the
separation of the particular beat frequency
required, and its amplification before passing
on to the intermediate frequency stage.
It is obvious that thisis bound to complicate
the stage, but the use of separate detectors
and oscillators simplifies matters consider-
ably. Even so, unless this stage has been
well designed the bias applied to it in order
to get a maximum heterodyne will have a
serious effect on the valve employed, and
its presence will considerably reduce the

Fig. 7.—Here the “ WX
“ Westector” is used as an
AV.C. device in the anode

circuit of the detector valve.

magnification of the valve compared with
that to be obtained when the particular
valve is used purely as an L.F. amplifier.
And if, as is usual nowadays, A.V.C. is
employed even separate detector and
oscillator stages are bound to become
complicated.

Here, again, the new “ WX ” Westector
opens up an interesting possibility, A
glance at Fig. 6 will show how its inclusion

(Continued on page 84)
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Countless simple sets that were satisfactory when first designed are
now incapable of dealing with the greatly increased number of stations
in operation to-day. The advent of the Varley Bifocal Focussing Coil,

- . . . . I, S T o=
with its revolutionary design, means a new life entirely to these sefs. | Te MeSSIES- VARLEY, -=
. . . . . . ingsway H ,
® A typical circuit of a three-valve receiver incorporating two Bifocal : 103, Kingsway, tondon, w.C2. |
Focussing Coils is shown in the diagram above. Read on page 67 |  Please send me full information :
h to i te Bif | F S Coils into L. t ito | of the new Bifocal Focussing Coils
ow to incorporate Bifocal Focussing Coils into your existing set or into | together * with ~ FREE " Circui |
many other circuits. ® The installation of these new coils is so simple—the | diagrams. :
operation being no more difficult than any existing arrangement with a : NAME e eeessersesserenens |
fixed aerial coupling. @ Forward the coupon to-day for full information | i =
end suitable circuits that take maximum advantage of this revolutionary : ADIESS. s :
new princip'e in radiol I ............................................. I
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When you see the word BIFOCAL it means

Advertisement of Oliver Pell Control Ltd., Kingsway House, 103, Kingsway, London, W.C.2. Telephone : Holborn 5303
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SPECIFIED for the

A.C. LEADER

The WEARITE
UNIVERSAL
COIL

‘ TUNES 180-550 &
850-1950 metres

PRICE

5'-

THE amazing tuning range—the
way it covers the new Wave-
length arrangement and the won-
derful degree of selectivity made
possible, are features which have
prompted the designer to select the
new ‘‘ Universal *’ coils.

Bear these points in mind—what~
ever the set you are confemplating

H.T. SMOOTHING
CHOKE H.T.25

20 Henries

50 m/a - ;
— ber ‘the ““ U 1”
=50 dhme | Lo b i
PRICE - s | 2pd Band Passing. Send coupon
for circuits.
‘The H.F.P.A. ~ Use the WEARITE
CHOKE ¥ GSP. Switch . ...

PRICE 4/- ¢ Positive action. PRICE |
P Self - cleaning. ,
One - hole fixing. -
Topo. | Tmpedance| gepiciy | Tnduet. D.0. Besis.| Prioe.
T [t |tmm o mer | g
WE HF.P.J. 100—2,103:11. 7 mmfd, 522(],0{)0!1:11.i 770 :hm:. 2//-
Make sure of a good ‘earth.’
Use .a WEARITE

EARTH TUBE...

COUPON. :
To MESSRS. WRIGHT & WEAIRE, LTD..
‘740, High Road, Totte , London, N.17.

Please send me your new hooklet GN.2, together with literature
on Class * B ” Units, details of the NEW--Universal Coils, and
H.T. Power Packs, with circuits.
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ACCURACY

Chemistry or Radio—milligrammes or microfarads—
accurate values are indispensable to successful working.
That is why it is so important to equip your set with
T.M.C. HYDRA condensers —they are accurate and
remain accurate.

Strict scientific control of every manufacturing process
ensures the accuiate rating of every T.M.C. HYDRA
condenser, and a perfect method of sealing prevents
. penetration of moisture, so maintaining the high elec-
trical properties of the condenser.

Improve the working of your set with T.M.C. HYDRA
condensers—theyare made in all standard capacities with
screw terminals or soldering tags at the same price.
Write to the Sole Sales Distri-
butors if you have any diffi-
_ cultyinobtaining supplies.
- T.M.C. Hydra Condensers
are specified for the “A.C.

Leader 3’ described in this
issue,

T.M.C

BRITISH MADE

HYDRA

JCONDENSERS

Price List from
SOLE SALES DISTRIBUTORS FOR
GREAT BRITAIN:

HARWELL LTD

The Sessions House, Clerkenwell Green, London, E.C.I
Telephone: Clerkenwall £§905
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Preventing Slip in Friction Drives
HE accompanying sketch will interest
readers who have suffered from slip-
ping in the friction drive of their condensers.
The drawing is self-explanatory, but it is an
improvement to rough the fixed washer

Vs, % Washer Soldered,
Sl 7 Saindle
' K /
o
y Copper Were Soldered
7 Between The Tivo
@ V" Quadhanis.,
N
¢ 5 2 \Er('sfthy@ma/mﬂf.
N Za
'S New Quadrant,
I
s Loose Washer.
\
Light Soring Belween
égsen&éfsﬁ?rdémdref.

Houw to overcome slipping and backlash.

on both sides and the loose washer on the
side nearest the condenser. The advantage
is, of course, that the two discs get a firmer
grip on the spindle than one does, and if
after they have been in use some time
slipping should oceur again, it is a simple
operation to squeeze the edges of the discs
together again with a pair of pliers.—
W. JoxsoN (West Smethwick).

A Rotary Radio-gram Switch )
THE accompanying sketches show an
easily made radio-gram switch, A
small cylinder of hard wood, about lin.
diameter and %in. thick, is marked off as
shown, and the shaded portion cut off with
a fret saw. ~After cutting the V-notches
with a triangular file, a shallow trough is
filed ‘on the flat part of the large piece. A
brass strip, taken from a used flash-lamp
battery, is placed in this, and the small
piece of the cylinder is screwed back into
place. Other details are given in the
sketeh.—W, Lowens (Manchester).

- 90 for 2 amps., and 80 for 3 amps.
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THAT DODGE OF YOURS!

Every Reader of ¢ PRACTICAL WIRE.
LESS'" must have originated some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half-a-guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, “ PRACTICAL WIRELESS,”
George Newnes, Ltd.,, 8-11, Southampton
Street, Strand,W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be original. Mark
. envelopes ‘ Radio Wrinkles.”’ NOT

enclose Queries with your Wrinkle.

b -

Converting a Meter
EQUIRING an ammeter to read up
to 1 amp. (not critical), T decided to
convert a cheap L.T. voltmeter into an

"

ammeter. After experimenting with
various lengths of wire (to give a certain
REAR VIEW

OF METER

A -modified meter.

number of turns), I found that 100 or
slightly more turns were required for a
full scale (i.e., 1 amp.) deflection, ahout
Gauge
22 enamel-covered wire was used, 100
turns being wound on a bobbin to fit in
place of the existing bobbin
of fine wire. Two terminal

were fixed, one each sid
of the case, each being
insulated from the

metal, to which were
attached the ends of
the coil. The ammeter

Stops

Yy Lontrol
m indie

was roughly calibrated

by measuring the L.T. \
current of the receiver.
In my case. 3 volts
equalled .5 amps. A
combined  voltmeter
> Gram. and ammeter can be
made by winding
the thicker wire over
the thinner, with
plenty of insulation
between the two coils,
4. ~the ammeter portion

A single rotary radio-gram switch.

having - separate

FADERS =

THE
| HALP-
GUINEA

PAGE

S

to use as thick a wire as convenient, not
less than S.W.G. 24 for 1 ampere, to keep
the resistance low.—R. M. Ross (Alness).

Simple Home-made Resistances
SMALL stock of resistances is useful
to the experimenter or home con-
structor. They are easily made. A length
of ebonite rod is chased with a thread to
carry a length of resistance wire. The wire
is wound into the thread and secured at

A

M 1]

e

the ends by the screws which hold the
brass trips in position, the ends of the rod
being drilled and tapped to take the screws.
Two strips of wood or ebonite are fastened
to the brass strips by wood screws, leaving
a gap between for the slider, The slider is
made from an ordinary brass screw, A
washer is placed at the back, and a small
piece of springy brass or . copper wire
soldered on to another washer is placed on
the front. A spring washer is placed on
top, and the terminal head finishes the
job.—R. Brrc (Southampton).

A Variable-tone Morse Practice Set
HE. accompanying sketch shows an
apparatus for the production of sound
impulses, the tone of which can be varied.
This apparatus will be found useful for the
practising of morse. The old coil is a
centre-tapped one having 500 turns, and
this will probably be found in most ama-
teurs’ junk-boxes. The valve found most
suitable was of the R.C.C. type, but
others can be used with every satisfaction.
If a centre-tapped coil is not available,
it is quite possible to employ two single
coils of the plug-in type. Alternatively, a
new coil can easily be made by winding
500 turns of 36 s.w.z. enamelled wire on a
2in. former, and taking a tapping after 250

turns.—W. Crossranp (Tankerton).

terminals as indicated.
It is advisable

A very efficient code practice set.
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RMS. VALUES EXPLAINED

A Simple Explanation of R.M.S. Values and How they are Ascertained.
By LAMBDA.

1)) ) ) (| -

ra—t -

- | () ()

HERT are two kinds of current or
voltage, direct and alternating.
Dircet current flows continuously

in one direction, whilst alternating current
changes its polarity many times per second.
That is, it is continuously becoming
positive and then negative.

The periodicity (or number of times per
second that an alternating current changes
its polarity) is called the frequency and
is usually expressed as so many cycles per
seccond. Fig. 1 illustrates an alternating-
current wave. The line A—B represents
the zero line and the current flows first in
one direction, reading a maximum at the
point C, and then it falls and repeats the
same process in the opposite direction,

-

Y

Alternating current will therefore generate
heat, and this fact is utilized in devising a
system of measurement.

Defining the Effective Value

The wuseful or effective value of an
alternating current is defined as the value,
in ampéres, of a steady direct current which
would have the same average heating effect
as a corresponding D.C. current,
case of an electric fire the useful value
of the alternating current, would be equal
to the value of the steady direct current
which would be required to radiate the
same amount of energy in the form of heat.

When we take asg a basis of measurement
the heating effect of the current it does
not matter in which direction the current
is flowing, positive or negative. Although
the actual value is continually changing, an
indication will be given by the instrument
of the average heating effect, and therefore
the magnitude of the current flowing.

-B Finding the R.M.S. Value

c the distance
~ from A to B
! representing
! one cycle of
! events,
|
A ¥
TIME.
(LA

Diagram representing an
alternating current.

Frequeney

In dealing with low frequencies one
might consider the usual frequency of the
electric light supply, namely, 50 cycles per
gsecond. At the other end of the scale
there arc the very high frequencies met
with in radio, which reach thousands and
often millions of cycles per second.

The problen: is to measure the alternating
current. It isnot constant, but fluctuating,
therefore the method of measurement must
be different from that employed for direct
current. The wave above the zero line is
equal to that below the zero line (Fig. 1)
and, consequently, if these two waves be
added together, that is one positive and
one negative, it is quite obvious that the
result will be zero.

We know, however, that this is not so, and
that energy is dissipated in heat, otherwise
electric fires would be of no use when con-
nected to an alternating current supply.

The power expended in producing
heat in a circuit is ascertained from
the formula I2R=Power in Watts,
where I represents current and R
the resistance of the circuit. This
formuls is arrived at by thefollowing
reasoning. First of all it is known

that V X I=Watts, V representing voltage.
Now, according to Ohm’s Law, V is the
product of I X R, so that in place of V in
the formula (I X R) can be substituted ;
thus (I X R) X I=Watts. This may be
written in a simpler manner as I2R =Watts.

Having briefly considered the formula
as applied to direct current we must see
what relationship it bears to alternating
current.. ‘Again consider the curve shown
in Fig. 1, which is known as a sine wave.
First of all it rises to the maximum point C
and then falls, repeating the process in the
opposite direction ; but although now
negative, the shape of the curve is the same.

Passing on to Fig. 2, which is one half
of the complete cycle shown in Fig. 1
redrawn. If the alternating current be
flowing through a resistance of, say,
1 ohm, then iR will be the value at any
particular instant. If I is the value of the
direct current which would have the same

4
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One half of the cycle of events shown i
in Fig. | HE
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FIG.3.

A complete sine wave as referred to in the fexi.
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average heating effect, then IR would be
equal to the mean value of iR over a
complete cycle. Now if I2ZR=i?R, then
1?=(mean value of i?), so that the effective
value would be

I = 4/mean value of ¥ amps.

A complete sine wave.is given in Fig. 3,
where the base line A—B represents time,
and the first half-wave is divided into eight
equal parts. The distance from the base
to the points where the vertical lines meet
the sine wave represents the value at any
particular instant ; assuming the values in
this case to be 1 to 4 ampéres, the latter
figure being the maximum value.

In order to ascertain the effective
(R.M.8.) value it is necessary to square
each of these values and plot them as a
new curve about the same.base.line. In
Fig. 4 we arrive at the values 1 to 16
amperes. It will be seen that this is-an
entirely new curve which is actually half
the wavelength, or double the frequency,
of the wave shown in Fig. 3. The centre
of this new curve falls at a height above
the base line which is equal to just half the
maximum height and is indicated by the
dotted line X—Y. Two curves are shown
in order clearly to illustrate the shape of
this new wave, but the calculations only
apply to the first curves in each case. Half
the height of the new wave will be 8 ampéres,
agsumihg the maximum height to be 16
ampéres, and this is the mean square value.

Root Mean Square

Finally we have to ascertain the root
of the mean square_value of 8 ampéres ;
this is written /8, and therefore I=
vV} % 16=I x /8§ which is 2.83 ampéres,

MLS. '

This method of calculation is, of course,
a tedious process, especially if it has to be
undertaken every time it is necessary to
find the R.M.S. values, but fortunately we
can simplify the process very considerably
by a different method which will also prove
that the ealculations are correct.

Call the maximum value Im, then the
mean square value will be one-half of the
square of the maximum value, namely,
3 of IPm written % I’m, then the Root

Mean Square value will be written v/ 1T2m,

: Im, . -
which simplified will bevn;; which will give

us I=0.707 Im. This means that the
effective or R.M.S. value of a sine wave of
alternating current is equal to 0.707 of the
maximum value, or 1.414 times the effective
value. ’

Therefore the rule is: when the R.M.S.
value is given, to obtain the maximum
value multiply by 1.414, and when the
peak value of the alternating current is
given multisly by 0.707 to obtain the
R.M.S. value.

THEWIRELESS CONSTRUCTOR'S
ENCYCLOPAEDIA

(2nd Edition)

By F. J. CAMM
(Editor of ' Practical Wircless'")

THIS invaluable encyclopaedia is written in plain
langnage by one of the most accomplished
desizners and writers on wireless construction. The
whole subject is fully covered, and the volume is

‘remarkable for the number of practical illus-

trations it contains.
5/-

Obtainable at all Booksellers, or by post
5/6 from- Geo. Newnes, Ltd., 8-11, South-
ampton Streef, Strand, London, W.C.2.
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HE most important part of any super-
heterodyne receiver is that which
serves to change the frequency of the

received signals to that of theintermediate-
frequency H.F. amplifier. Although the
principle of frequency-changing issimple and
unvarying, there are many different methods
of putting it into practice, and it is the
practical side of the question which it is
proposed to deal with in this article.

In order to refresh the memory of those
who are not very conversant with super-
heterodyne practice, it might be well
briefly to explain the fundamental idea of
frequency-changing.  The intermediate-
frequency amplifieris generally'pre-tuned to
either 110 or 126 kilocycles, and therefore,
in order that the amplifier may be effective,
it is essential that the signals passed to it
should be of one of those frequencies.
Obviously the signals picked up by the
aerial circuit; are of no definite frequency,
generally varying between approximately

1.500 kilocycles (200 metres) to 150 kilo- |

cycles (2,000 metres), and they must
therefore be modified in some way.  The
niethod is fairly simple and consists of
“ mixing ” oscillations of some other
frequency with them. For example, if a
station working on 300 metres (1,000
kilocycles) were being received, oscillations
of 1,110 or 890 kilocycles would have to be
“mixed” with the signal oscillations in
order to produce a “ heterodyne,” or inter-
mediate-frequency, signal of 110 kilocycles
which could be handled by the IL.F.
amplifier.

It has been said that the imposed oscilla-
tion may be of either 890 kilocycles (1,000
minus 110) or 1,110 (1,000 plus 110), but in
practice it is generally found better to
employ the higher frequency.

Having obtained a clear understanding
of the requirements of the frequency-
changer, the next thing is to learn how the
system is applied. This clearly hangs upon
the method of providing the new set of
oscillations. A valve is well known as the

THE SUPERHETERODYNE
FREQUENCY CHANGER

The Various Methods of Producing the Intermediate Frequency are Reviewed and Described in this Article

—mimimm= By FRANK PRESTON-

is used. In some cases a separate valve is
used specially for the purpose of producing
the required oscillations, when the complete
frequency-changer consists of two valves—
the first detector, 4,
which handles the
actual signal fre-

*3
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*2
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aerial to obviate the difficulty of interfer-
ence with other receivers due to re-radia-
tion. A skeleton circuit of a frequency
changer of this type is shown in Fig. 1,
*5

quencies, and ‘the
oscillator. Other
cireuit arrange-
ments are possible,

(D
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H
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oy

a2

1\

Fig. \.—The cir«
cuit of a six-
valve super-
heterodyne  re-
ceiver similar to

GB

ol .
Super-

in
“Practical Wireless,”" dated
April 1st, 1933,

however, where asingle ordinary valve serves
the two purposes ; this is known as a com-
bined detector-oscillator. Yet again, in
other instances a pentode or screened-grid
valve is used as combined detector oscillator,
but at the present time it is becoming more
usual to use a special valve for the two
functions, this being of the heptode or
pentagrid type.

Grid Coupling
It will be best to make a start by con-
sidering a frequency changer of the type

-PracricAn,. WIRELESS early in 1933.

the circuit actually being similar to that
of the * Supersonic Six,” described in
It
will be seen that the oscillator valve is
connected to a dual-range tuner (referred
to as the oscillator coil) of which the anode
winding is tuned in the usual way by a .00056
mfd. variable condenser, and is close-coupled
to the grid winding which is untuned. The
oscillations generated by the oscillator valve
are fed back into the grid circuit of the first

(Continued on next page)

r . ; which was most commonly employed from e
besp de:vxce for .pr'odu(;m'g high-frequency | two to three years ago, when it was generally =
oscillations, and it is this instrament which * necessary to operate a superhet from a frame €

> HT+ >
- Yo LF.
> g AMPLIFIER
LE TRANSFORMER Amgtnléfm ] —
— 187 DETECTOR
15 DETECTOR
4R OSCILLATOR . :
f { = T
’
T !
- F HT—
it ! gt ¥ ce- OSCILLATOR COIL T
GB—~ OSCILLATOR COIL e

Fig, 2.-—The frequency changer of an early pattern super-
het, using a frame aerial, three electrode first detector, and

separate oscillator.

shown in Fig. 2
with a band-pass

Fig. 3.—A modified and up-to-date arrangement of the circuit

An elevated aerial is used in conjunction
tuning circuil and screen-grid first detector.
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experimenters soon

—
T found that it could be

-~
T

[ ere——
1.E To LF
TRANSFORMER™ AMPLIFIER

operated from an out-
side aerial provided that
a screen-grid or pentode
valve was used as first
detector so as to avoid

1% DETECTOR

%ge
{1l

S

L

>
>

re-radiation. A circuit
such as that shown in

4
T
- Yoo-

23rd and 30th, 1933.

detector by means of a small winding,
.which is coupled to the oscillator windings
and connected to the centre-tapping on the
frame aerial. This system functioned very
well when a frame aerial was employed and

Fig. 4.—The first detector-oscillator circuit of the ** Premier
Super** described in '* Practical Wireless,”

OSCILLJATOR Fig. 3 was therefore
s evolved ; this arrange-
ment is, as a matter of

fact, widely employed

even atlth(la prese}?t time,

-002ME  particularly in battery-
nCome Operatedsets. It will be
" ‘MODING’  noticed that a band-pass
CONDENSER aﬁrialb circuit is used,
this being a practical

83,‘}5;‘,}222 essential in order to
: - avoid various forms of
WISLT=  interference which have

previously been referred
to in these pages. The
circuit shown in Fig. 3
is very similar to that
shown in Fig. 2 and is
simply a development of it.

dated September

Ganging the Tuning Controls
As superheterodynes became more popu-
lar it was natural that users should wish

and one special section for the oscillator,
whose fixed vanes are shaped differently
from those of the other sections. Itisnot pro-
posed to enter into the mathematics of the
subject of designing the shape of the fixed
vanes in the oscillator section, but reference .
might be made to an article in which this
subject was more fully dealt with, and which
was given in Practicarn WIRELEsS dated
October 21st, 1933.

““ Tracking ** Condensers

A Pracrican. WIRELESS receiver using a
modified arrangement of the circuit given
in Fig. 3 is the *“ Premier Super,” described
in the issues dated September 23rd and 30th,
1933. A skeleton circuit of the first two
valves in that set is given in Fig. 4. A
special superhet-type gang condenser is
employed for tuning, and this obviates the
use of a “tracking” condenser. A long-
wave “ padding ”’ condenser is used, how-
ever, and is connected between the “ lower >
end of the anode winding of the oscillator
coil and the wave-change switch. This
condenser is a pre-set of .002 mfd. maximum
and serves for matching when receiving on
the long-wave band.

Another refinement of this circuit is the
inclusion of a fixed resistance of 100,000
ohms (R) and a .01 mfd. (C) by-pass con-
denser in the anode circuit of the oscillator
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became standardized in most superhetero-
dynes of similar type to that referred to. It
had the disadvantage that it was practically
essential to employ separate tuning con-
densers for the oscillator and first detector,
but ofherwise there was little fault to be
found with it. The oscillator was reasonably
efficient over- the - whole of both wave-
bands, provided that a suitable anode
voltage was applied to it and that a valve
of the L.F. type was employed.

Fig. 5.—The interesting and

Anode-cireuit ¢ Mixing **
An alternative arrangement which
avoided the neecessity for using a centre-
tapped frame aerial was that shown in
skeleton form in Fig. 2, and in this case
both detector and oscillator were con-
nected on the anode-bend systeni. “ Mix-
ing 7 in this case was obtained in the anode
circuit of the detector by~connecting the
anode winding of the oscillator coil in
geries with the primary of the LF. trans-
former. In this arrangement -also, separate
tuning condensers were” required for the
two tuned circuits. . _
After' the superheterodyne receiver had
become more popular, and after more ex-
periment had been carried out with it,

Mains
TransfFormer
250
230
Vs
# +
L ] ——
(57 e (71
/8 Sa
A ~—y
Main:
. Fuses;
AC Mans
Soeaier Freld

novel circuit shown above is of the * Practical Wireless” ** Luxus A.C. Superhet.”

to have the advantage of a single tuning
control, such as was used with other types
of circuits. The use of a three-gang con-
denser (one section for each of the band-
pass coils and one for the oscillator) pre-
sented many difficulties because, although
the frequency of the oscillator circuit must
always differ from that of the signal circuit
by a fixed and definite
amount, the frequencies

of the two circuits must

be varied in different

ratios in order to receive
on various wavelengths.
This makes it necessary
touse “ padding” and/or
“ tracking ”’ condensers
in eonjunction with that
section which tunes the
oscillator coil. An alter-
native tothe ‘‘ tracking”
condenser, however,
is to use a gang conden-
ser of special “superhet”

valve. This resistance-condenser filter iz
for the purpose of providing a uniform
strength of oscillation over the whole of
both wavebands. Incidentally it might
be mentioned that it would be possible to
use a normal three-gang condenser in this
circuit simply by connecting a fixed
(Continued on page 90)
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type. This condenser,
usually a three-gang
component, has two
plain sections (for tuning
the band-pass cirenit),

Fig. 6.—The frequency-changer of a modern superheferodyne
where a Cossor Pentagrid is used - as first detector and oscillator.
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T can truly be said that three-valve
receivers have become somewhat
_stereotyped during the last few years.

It is, therefore, refreshing to come across
such a departure fmm orthodox design as
the new Cossor 435 mains receiver. Thisis
one of the very few sets on the market
using the screened high- frequency pentode
as a detector; in fact, the whole com-
bination of valves is nnusual, since each is
of the multi-grid type. A variable-mu
S.G. is used in the HLF. stage, a screened
pentode as detector, and & power pentode as
output valve.

The circuit of the Cossor set under review
is more or less conventional. The aerial
tuner has the usual tapped winding, but
includes a miniature choke, a feature of all
Cossor receivers, to stop the tendency for
medium-wave signals to break through at
the bottom of the long waveband.

Pentode Detector

The MS/PEN screened H.F. pentode
acts as leaky-grid detector, and is also
arranged to function as the first L.F.
amplifier when radio reception gives place
to gramophone reproduction.

The ‘“high spot’ in the receiver is
undoubtedly centred round the MS/PEN,
which is resistance-coupled to the Cossor
MP/PEN output valve, thus doing away
with the low-frequency transformer, This
probably explains why the set has such a
wide frequency range and such an excellent
high-note response.

There is little to be said about the output
stage other than to remark on the fact that
“ stopper  resistances are included in both
anode and screen leads, -and that the
moving-coil loud-speaker is mains energized,
t-hhekﬁe d coil being used as the smoothing

choke.

Simple Controls

The controls are few in number and simple
to operate. The centre knob controls a
two-gang condenser, and has in its centre
a small knob that actuates a trimmer across
the main-aerial condenser which, once set,
does not require readjustments on either
waveband except in most exceptional cases.
This arrangement enables the receiver
to give its best on a variety of different
sized aerials.

The other two controls are reaction and
volume control {variable-mu bias), and the
selectivity of the set relies on the inter-
dependent use of these two controls. The
volume control also actuates the mains
on/off switch, so that the first few degrees
of rotation turn the set on or off as desired.

Wavelength-calibrated Dial

The tuning dial is calibrated in wave-
lengths, the ranges being 200 to 540 and
900 to 2,000 metres. The “ pointer ” takes
the form of an oval spot of light that
illuminates the appropriate dial reading.
The long and short-wave scales are not
combined, and so two oval spots of light are

51!|\l y
COSSOR
ALL-MAINS
RECEIVER,
MODEL 435.

necessary, one for each scale, the correct
one being lit up by the wavechange switch.
When the gramophone pick-up is inserted,
both dials are illuminated.

The Cossor All-mains Receiver, Model 435,
priced af £9 15s. 0d., in a walnut cabinet.

The general appearance of the chassis
can be seen from the illustration on this
page. It is very robust, being made of
blue gun-finished steel, a substance which
has much to commend it for this particular
purpose.

The Set On Test

When the receiver was put on test much
was expected from it, and we were not dis-
appointed ; the quality of reproduction
was equal in every way to
that associated with much
more expensive receivers,
while the reproduction of
high notes is possibly nof
surpassed in any receiver
on the market.

The available un-
distorted output from the
MP/PEN was ample (it is
about two watts), and the
loud-speaker proved itself
to be perfectly capable of
accepting this input.
Selectivity was excellent
when the reaction and
volume controls were used
together ; at twenty miles
from the Brookmans Park
stations the spread on each
of the dials was only about
1in. of the 5in. scale, even
without pushing reaction
to the limit.

A remarkable feature of
this receiver was its per-
formance on a small in-

Tests of Standard Receivers
On Our

door aerial.
the ground floor some dozen stations could
be tuned in at a volume level varying be-
tween 50 and 100 per cent. of the maximum.
This flexibility is due to the wide com-
promise between selectivity and sensitivity,
and to the close ganging made possible by

Using only about ten feet on

the trimmer. Such an indoor aerial per-
formance is rare with a receiver that
is §(>l selective on the orthodox outside
serial.

Gramophone Reproduction

A gramophone pick-up was also tried and
the same degree of quality was obtainable.
It was found that care had to be exercised
when adjusting the pick-up volume-control
because, after the optimum setting was
reached quality was impaired without
matena.lly increasing volume. This was, of
course, due to the detector being over-
loaded.

The cabinet (illustrated) is made of soft,
polished walnut, with jet black corners,
tuning wmdow, loud-speaker fret bars,
and controls. This gives a modern but not
futuristic appearance that blends with any
furnishing scheme.

This receiver, Cossor Model 435, is avail-
able for A.C. mains only, 200 to 250 volts
(adjustable) 40 to 100 cycles, and is sold
complete with four valves, including recti-
fier, and mains-energized moving-coil loud-
speaker, in walnut cabinet, 13in. high,
174in. wide, and 10in. deep, with piek-
1£1§) ] ;.nd gramophone motor plug, for

S.

Three-quartcr rear view of the chassis of the Cossor All-maias
Model 435, showing the neat and compact layout.
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HE Leader Three which we recently
described met with a wonderful and
unprecedented reception- by the

home-constructor public. That set has

probably been built in greater numbers
than any other which has been offered to
the amateur set-builder for many years.

Everyone is most enthusiastic about it, not

only because it can be built at a remark-

ably low price, but because it combines the
qualities of efficiency, simplicity, ease of
construction, and neatness of design with

a price quite out of keeping with the high

quality of the components around which

it was designed. In producing the battery .

model we had the enthusiastic co-operation
of a large number of component manu-
facturers, and it was this which enabled us
to present such a unique instrument to all
readers of PracricaL WirELEss. The
Leader Three was symbolic of our new and
important policy introduced expressly for
the benefit of our readers who are anxious
to build their own sets, but who insist upon
doing so in an economical manner.

The A.C. Leader Three is a further
practical example of our careful efforts to
encourage the body of amateur wireless
enthusiasts throughout the country (judg-
ing by the extraordinarily wide circulation
of Pracrica. WIRELESS, we might be
excused for saying “ throughout the world )
to build their own receivers, thereby deriv-
ing the maximum amount of interest from
their hobby. Ever since the battery model
was described we have been receiving shoals

- of letters from readers who were anxious
to construct a similar receiver which could
be operated entirely from the A.C. mains.
At first we were in some doubt as to whether
an A.C. receiver could be made at a price
which would compare with that of the

") -

NG T

An Amazingly Efficient Mains Version of the Rec

battery version. Experiments were taken
in hand, all kinds of low-priced components
were experimented with until the A.C.
Leader which is illustrated on this page
was produced. The results of our efforts
and, be it noted, the results of the wonderful
co-operation extended to us by component
manufacturers, are most- gratifying; no
reader can fail to be impressed by the
performance, appearance, and cost of the
A.C. Leader Three,

Special Low-priced Components

Particular mention must be made of
Messrs. - Heayberd, who have supported
our efforts in no uncertain way by producing
a mains transformer to our special design
at the remarkably low price of 16s. It
must not be thought that this component
is a ““ cheap ” one in the generally-accepted
gense of the word, for it is of the same

. magnificent workmanship which is typical

of all Messrs. Heayberd’s products.  The
smoothing choke which we have used is
sold for the low price of 9s. by Messrs.
Wright and Weaire, and this is just -as
effective in this particular circuit as many
others on the market costing double the
price. The same firm are responsible for
the production of the very efficient screened
coils which Jlargely helped to make the
original Leader Three so successful, and
which are again used in this A.C. model.
Money has also been saved by using a
number of tubular condensers made by
Messrs. T.M.C.; these cost so little as 6d.
each for the .0001 mfd. component and
only 1s. 6d. for the .1 mfd. capacities.
Despite their modest price, these condensers
are tested at 1,000 volts, and therefore
provide a very ample margin of safety.
The double 4 mfd. condenser, of 400 volts
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working, has been specially made for this
receiver by Messrs. T.M.C., and the price
is appreciably less than that of two single
4 mfd. condensers of similar working
voltage.

Even the fixed resistances are lower-
priced than most, but they are as geod
and reliable as any on the market ; they
actually cost 103d. each, and are supplied
by Messrs. Claude Lyons.

An Efficient Circuit Arrangement

It will be seen from the circuit diagram
that a simple and well-tried arrangement [ %
has been fol-
lowed, despite —

such modern
features as the

]
NOTABLE “LEAD}

THE LATEST COILS FOR THH
LENG |

high-frequency =
AN EFFICIENT SCREEN-GRI

pentode, coils

which ~ cover RECEPTION :
crery import. | TUNCERANSIQIVER, 1.
antwaveleng SELECTIVITY IN EXCELSIS ;|
under the ONE AND A QUARTER WA

METALLIZED CHASSIS CON
REMARKABLY EASY TO BU
EQUALLY GOOD ON “RAD.
COSTS ONLY EIGHT POUN
THE MOST POPULAR CIR

GANGED TUNING CONTRO
THE IDEAL SET FOR EVER
ABSENCE OF MAINS HUM
NEGLIGIBLE CURRENT CO.

Lucerne Plan,
and ganged
tuning control.
The first coil is
provided with
a loose coupled
aerial winding
to ensure a
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This sub-chassis illustration will assist you in wiring.

R
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QOur artist's_impression of

TUNING the A.C. Leader.

SERS

maximum degree of selectivity, whilst the
pecond coilis used as an H.F. transformer for
the same purpose and also to eliminate the
necessity for an H.F. coupling choke and
its associated condenser. The detector
works on the popular leaky-grid system,
provision being made for using this valve
as an effective low-frequency amplifier
when a pick-up is connected to the terminals
provided. The output valve is a -triode,
dand gives an undistorted signal output of
g0 less than 11 watts., Decoupling through-
v‘mt is on generous, but carefully-worked-out
‘lines so that there is no possibility of
instability
under any
circumstances,
Hum is re-
moved by the
effective choke-
cohdenser net-
work, and also
by the use of
electrolytic
condensers for
by-passing the

}%” FEATURES

NEW “LUCERNE ” WAVE-
) STAGE FOR DISTANT
COUPLING FOR MAXI-
TS OUTPUT

TRUCTION

3 OR “ GRAMOPHONE ”

—

(S’I‘ FOR ;{‘SEEP;}ERTS bias resistances
"OR EASE OF OPERATION lln the cathode
CONSTRUCTOR eads of the de-
tector and

‘:UMP'I‘ION power output

valves.

~A.C. LE

eiver - which has Revitalized Home Construction

1t -

Simple Construetion .

It need scarcely be explained that the
construction of the A.C. Leader is as
simple as it could be.” There is a minimum
number of connecting wires, and ~no
awkward corners which are difficult to
get into. The 4-volt leads from the main
transformer to the filament of the rectifier
and also to the heaters of the receiving
valves are of rubber-covered flex, and come
direct from the transformer. A metallized
chassis is used, as in the case of all
Practical, WIRELESS designs, and this is
used for a number of earth-returns, thus
simplifying the constructional work,

A number of soldered joints are used,
gsince we know that most of our readers
prefer them, but there is no reason why
anyone who is not accustomed to soldering
should be afraid to make the set on that
account. Practically all the soldering could
be obviated if desired by at-
taching the ends of resistances,
condensers,
and other Wavechange
components Swclcle
to small ter-
minals. Ad-
ditionally,
the larger
fixed con-"

ADER

A plan view of the A.C. Leader, which shows the simple,

clean layout.

densers, although they are supplied with
soldering tags, can be adapted for terminal
connections by fitting neat little clips which
are supplied by the makers, if required.
The chassis can be obtained already
drilled, but in case any reader wishes to
drill his own, it might be mentioned that
the fixing nuts of the two 20-mfd. electro-
lytic condensers must be recessed by making
holes about lin., diameter and }in. deep
on the underside of the chassis baseboard.
In mounting the components it will be
found best to start by attaching all those
parte which are fitted on the underside
of the chassis, such as the double 4-mfd.
smoothing condenser (Cl11 and C12), low-
frequency transformer, H.F. choke,2-mfd.
fixed condenser, and the component bracket
which holds the on-off switch. It will be
seen from the wiring plans that the tubular
(Continued overleaf)

Differential
AReacton.
Conatenser

Or-OFF,
Iueelch

Use this diagram when drilling your cabinet front.

1—— -
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(Continued from previous page)
condensers and fixed resistances are not
directly attached to the chassis, but are
held in place by the wiring; they can
therefore be ignored until later. The next
step is to fit the terminal socket strips to
the back edge of the chassis, after which
the valve holders can be screwed in place
on the top. The mains transformer,
smoothing choke, and fixed condensers
can next be attended to, leaving the tuning
‘condenser and coils until last, so as to
avoid the possibility of their bemg damaged.
| It must be noticed carefully that the
bracket upon which the reaction condenser
is mounted is insulated from the metallized
surface of the chassis, because if this point
is not attended to there will be a short-
circuit between the H.T. positive feed to
the detector valve and H.T. negative.
The necessary insulation is obtained simply
by scraping away a square of metallizing

about }in. wider than the base of the |

component bracket, and this can easily be
done by means of the edge of a knife-blade,
after scribing a line round the square.

| The bracket supporting the wave-change

LIST OF COMPONENTS FOR A.C.
ADER.

One ]ackson Bros Double-gang Condenser
.0005 “ Nugang ’’ Type A (C1and C2

Two Weante % Universal *’ Screened Coils.

One Graham Farish .00015 mfd. Differential
Reaction Condenser (C7).

One Bulgift Junior On-off Switch, type S.38.

One Varley “ Niclet ’’ 5—1 L.F. Transformer.

One Graham Farish “ Snap !’ H.F, Choke.

One Heayberd *“ Leader’ Mains Transformer.

One Wearite Smoothing Choke Type H.T.25.

Three 2in. Component Brackets, British Radio-
gram.

Two Clix Terminal Socket Strips (one marked
Ae{;al and Earth, and one marked L.S. and

Six Solid Clix Plugs for use with terminalstrips.

One Claude Lyons “B.A.T.” FType 728-L.T.
Switch.

Four W-B chassis mounting S-pln valve-holders.

One Claude Lyons “B.AT.”” 100,000-Ohm
Resistor, Type R.1 (R9).

One  Claude Lyons “B.AT.” 50,000-Obm
Resistor, Type R.1 (R?).

One Claude Kons “B.A.T.”* 40,000-Ohm
Resistor, Type 2),

One Claude Lyons “B.A.T."" 30,000-Ohm
Resistor, TypeR.1 (R1).

One Claude Lyons “B.AT.”” 5,000-Ohm
Resistot, Type R.1 (R4).

One Claude Lyonx “B.A.T.” 1,000-Ohm
Resistor, Type R.1 (R6).

One Claude Lyons “ B.A.T.” 350-Ohm Resistor,
Type R.34 (R8).

One Claude Lyons “ B.A.T.” 250-Ohm Resistor,
Type R.1 (R3).

One Claude Lyons “ B.A.T.”’ 1-megohm Resistor,
Type R.1 (R5).

Two Dubilier 20 mfd Electrolytic Condensers,
Type 401 (C8 and C10).

One T.M.C. 4-+4mfd. fixed Condenser, Type 40
{Cl11 and C12).

One T.M.C. 2 mfd. fixed Condenser, Type 40

1 (Co).
! "Ox(lce:s'l)' .M.C. .0001 mfd. tubular fixed Condenser
if Two T.M.C. lmfdf"'ﬁxedf"'

(C4 and C3).
One T.M.C. 1mfd, tubular fixed Condenser (C5).
i One Peto-Scott Metallized Chassis, 16in. x 10in.
’ with 3}in. runners.
One Cossor MS-PEN Valve.
One Cossor 41.MH Valve.
One Cossor 41.MP Valve.
One Cossor 506.BU Rectifier.
Wire, screws, flex, etc.

switch, however, must be in direct contact | Leader Three, like all other Pracricar
with the metallized surface, since it forms | WIRELESS receivers, is fully .covered by
the earth-return from the switch contacts. | our unique guaraniee. This means that,

The method of adjusting the condenser { should &dny constructor experience the
trimmers and of operating the receiver will | slightest difficulty in obtaining satisfactory
be dealt with in full next -week. In the | results he is entitled to our free and un-
meantime,. bear in mind that the A.C. | stinted advice.

Theoretical circuit of the A.C. Leader.
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OUR GREAT NATIONAL COMPETITION (Continued from page 67)
obtained, but by moving the plunger, which is operated by It is worthy of mention that, quite apart from any other

a’  neat knob the degree of coupling,

and therefore the | consideration, the bifocal coils are remarkably efficient, and that

sharpness of tunlng, can be adjusted to any desired extent. | the medium-wave windings consist of Litz wire, and the long-wave
As a matter of fact, the Bifocal coils are so designed that when the | windings of single-strand wire of reasonably stout gauge.

knob operatmg the plungers is pushed in selectivity is increased, There is no doubt that the Varley bifocal coil offers the simplest
whilst it is reduced when the knob is pulled out. =By this very | solution to the problem of bringing practically any type of older
simple means the degree of selectivity can be controlled without | receiver entirely up to date. Additionally, of course, the new tuner
affecting the setting of either the tuning or reaction condenser | can be used very effectively in a new receiver, employing any of the

to any noticeable extent.

circuits given on this and other pages.
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THE EASY ROAD TO RADIO

ELECTRICAL INSULATING MATERIALS

In This Article the Author Describes the Various Kinds of Insulation

used in Wireless Work and their Methods of Manufacture.

LMOST anyone who is interested in
wireless is aware of the great im-
portance. of insulating materials in

the efficient working of wireless apparatus.
The name insulators is given to materials
which have such high resistances that they
can be used as non-conductors. Toinsulate
a conductor is to surround or support it
with insulating material in order to restrict
the flow of electricity to a desired path,
and insulators may be defined as any
madterial which offers relatively high resist-
ance to the passage of an electric current.

Insulating materials may be solid, liquid,
or gaseous. The earlier types of insulating
substances consisted of amber, glass, paper,
silk, shellac, sealing wax, resin, sulphur,
paraffin wax, and mineral oils. These
have been supplemented by a great number
of new ones, including gases at ordinary
temperatures, electrical porcelain, varnished
materials such as papers and cloth, syn-
thetic resins and moulded compositions
and artificial cellulose compounds, while
active research in the insulation industry
is resulting in the continual production of
further substances. The oldest known
insulator is, of course, dry air.

Insulators differ much in their physical
properties as well as in their insulation
resistance, and many materials which are
efficient at ordinary temperatures gradually
lose their insulating properties as the
temperature is increased. If this increase
continues until a chemical change com-
mences in the composition of the insulation,
the material may become a conductor of
clectricity. Other substances, such as
glass, act as conductors without chemical
change having taken place, when they are
heated to softening point, and it may be
said that at a temperature of about
1,800 degrees C. insulating materials cease
to exist.

Dielectric Strength

The value of a material as an insulator
varies according to its diclectric strength,
which is the property of an insulating
material which enables it to withstand
electrical stress. In other words, the
diclectric strength of an insulating sub-
gtance is the maximum difference of
potential that it will stand without being
punctured. This is determined by placing
a thin layer of the substance between two
metal clectrodes and gradually increasing
the difference of potential between the
electrodes until a spark passes through
the dielectric. The general suitability of
a material as insulation for any specific
purpose depends upon its electrical, chemi-
cal, and physical properties. All insulating
substances  have - different  dielectric
strengths ; for instance, that of ebonite is
four times as great as the dielectric strength

By G. H. WRAY, F.CS.

of glass, and insulators may be arranged in
the order of their dielectric strengths in
the same way that conductors are arranged
according to their degree of conductivity.

Ebonite

Ebonite is probably the insulating
material best . known to wireless users.
The term ebonite includes a large number
of compounds produced by heating to-
gether mixtures of rubber and sulphur.
The proportions may vary from between
two parts of rubber to one of sulphur to
eight parts of rubber to one of sulphur.
Mineral matter may also be added, together
with materials to assist vulcanization. The
hardness and electrical properties of the
resultant compound are governed by the
percentage of sulphur and mineral filling
present.

Ebonite has largely been displaced during
recent years by synthetic moulded compo-
sitions of the bakelite type, which have a
wider application and offer greater advan-
tages and facilitics for use in wireless
manufactures. Composite mouldings are
important in that they make possible the
use of specially-shaped articles which,

1 without moulding, would be expeunsive and

difficult to produce. Good-quality mould-
ings are light and strong, have high insu-
lating properties, and a clean, finished
appearance. Mouldingsin which the binder
is of the synthetic type resist heat much
better than those of the shellac, rubber
compounds, or bitumen type, because of
the liability of the latter class to soften
under the influence of even moderate
temperatures. :

Composite Mouldings

Composite mouldings are produced by
filling & mould with a powder consisting of
a binder such as a synthetic resin of the
phenolic type and a filler such as wood
flour (obtained from pine or spruce trees),
asbestos fabric or other materials, and
subjecting the mixture to heavy pressure
at the requisite moulding temperature.
Attractively-coloured mouldings can be
obtained by adding suitable colouring
matter or pigments to the powder mixture.
Many alternative substances are used in
the manufacture of moulded and composite
insulation, including blood albumin and
casein, which is the albumin precipitated
from milk. ‘

Laminated bakelite sheets and tubes are
manufactured chiefly from special paper
impregnated with bakelite varnish. For
sheets, the paper is first coated on one side

with varnish by passing it through roll rs,.

then cut to the size required for the sheets.
The papers are then placed one on top of
the other on a metal plate and pressed in a
sﬁeam-heated hydraulic press into a solid
sheet, -

gnineral insulations,

&3

Composite sheet has taken the place of
ebonite for wireless panels, but there is
evidence that in its turn it is being dis-
placed by wood as a material for this
purpose. Incidentally, wooden panels
usually coated with shellac varnish werc
employed in early wireless sets, as many
readers will remember. Glass was alwo
occasionally used, and the writer has vivid
recollections of drilling by means of a
copper bit the necessary mounting holes
in a }in. plate-glass panel for a fve-valve
set, a task requiring infinite patience and
labour. One of the chief disadvantages in
the use of ebonite for panels is its sus-
ceptibility to ageng, resulting in a yellow
discoloration of the surface. This can, of
course, easily be removed by means of
an abrasive powder and oil, but this
necessitates removing the panel from the
set, and the process of rejuvenating the
surface is an extremely dirty one.

Shellac

Shellac still occupies the most important
place amongst the natural gums. It comes
mostly from India, and is the product of an
insect which lives on the juice of trces
such as the Mimosa and Acacia, and
certain other trees rich in gum, which are
specially grown for the insects. The twigs
of the trees are coated with lac by the
insects, and these twigs are detached and
passed through rollers. The scales of lac
together with woody matter thus obtained
is known as stick lac, which is extracted
with hot water and further purified to obtain
the finished product, known as shellac. It
has many uses apart from that of an
insulator, notably for the preparation of
certain polishes. Shellac is soluble in
methylated spirit and in turpentine, hut is
insoluble in benzine.

Black adhesive insulating tape consists
of unbleached calico coated with an
adhesive of which rubber is usually the
base. The adhesive is prepared by dis-
solving rubber in benzine, and resinous
bodies, together with liquid asphalt, pine
tar, and various oils, are added to form a
viscous mass which is then spread on the
calico {which is in a continuous width) by
means of rollers. The treated calico is
afterwards cut into strips of the required
width by passing it through sharp cutting
wheels. Adhesive tape is used in nearly all
classes of electrical work, and it finds: a
place in the toolboxes of the majority of
wireless amateurs,

Mica

Mica is the most important of the natural
It is found in many
parts of the world, the chief bearing areas
being in India and America. It is usually
mined from the surface, and the vein is
often worked to a depth of 200ft. Mica
occurs in a form of rock called pegmatite,
which is made up of mica, quartz,and felspar.
The mica is broken out of the pegmatite
by means of steel wedges, after which it is
sorted into various sizes and gualities, and
then split ready for the mica market. Most
of the splitting is carried out by native
women, who, with the aid of the most
primitive tools, such as an old table knife
sharpened to a point, or a sharpened piece
of hoop iron, cansplit mica to 1/1000in. thick.
Mica splitting is also done as a sparc time
work in native homes, where the children
take part in the work, and in time beceme
expert mica splitters.

Mica has a high dielectric strength and
excellent thermal properties, and there isno
real substitute for it in the electrica
industry.
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N the course of an evening's session
with a broadcast receiver, many
listeners come up against little worry-

ing problems of which the solution greatly
puzzles them. Théy tune in transmissions,
and in view of the fact that the language is
not understood, or because they have
failed to recognize an interval signal, they
are unable to identify their - capture.
Admittedly, listening to a broadcast of any
description without knowing from which
country or town it emanates detracts con-
siderably from its interest. In addition to
stations giving radio entertainments, in-
quiries are frequently received in regard to
wireless fog beacons, lighthouses, light-
chips, and concerning almost every kind of
telegraphy or telephony signal picked up
in the ether.

Wherce short waves are concerned the
field explored is a much larger one, as it
comprises not only stations relaying regular
radio programmes, but experimental trans-
mitters, ships, transatlantic and other
tel>phony, and the numerous morse trans-
mitters dealing with Press, commercial, and
other services.

‘¢ Continental > Time

It is to assist readers that the Broadcast
Query feature was initiated, and if the back
numbers of PracTicar. WIRELESS are ex-
amined it will be found that a large number
of replies have already been published. It
must be borne in mind, however, that if a
satisfactory answer is to be given, it is
cssential that the reader should supply as
much information as he possibly can.
When a ‘“ mystery” station has been
located, it is useful to make notes of all
data that can be gathered at the time;
in fact, it is not infrequent that one little
item of information submitted will provide

the clue which eventually permits identi-

fication. In the case of broadcasts on
so-called long or medium waves, give the
date and time when heard ; for the latter
use ' the Continental twenty-four-hour
system; which prevents confusion between
p.m. and a.m. Many querists, as an
example, state 12.30 p.m. when they intend
to convey that the transmission was picked
up ‘at 12.30 a.m., i.e., after midnight. If
yvou give the time in this instance as 00.30
no doubt can -exist. (For all hours from
midday, all that is needeéd-is to add twelve
to the reading of the clock.) - The ‘wave-
length or frequency on -which the breadcast

has been heard i§ a very important item. -

It is not, I know, often possible to give
this, even roughly, but in most ‘instances
vou can state befween which two stations
the transmission was found on the con-
denser dial. To say that a broadcast was
tuned in on 50 degrees serves no useful
purpose, but if coupled to this it is added
that the station was on that reading
benhieeen, say, Scottish Regional and Midland
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THE BROADCAST QUERY SERVICE

In this article an explanation is given of the: data
required by the * Practical Wireless ”’ Broadcast Query
Department when identifying stations received by

readers.

By E. THURWAY.

Regional, or between two other named
foreign stations, valuable assistance is
provided. If you can give some idea of
language, or describe .an interval signal, if
heard, added to the class of entertainment
broadcast at the time, there is every chance
that a correct reply to your inquiry will be
published. Details of the programmes are
useful, inasmuch as if other data points
to a transmitter it will permit an actual
check-up of the published programme to
secure confirmation,

If inquiries sent to the paper are drafted
on these lines, readers will greatly assist in
facilitating the mnecessary search and,
except in cases where the information is
very vague, thorough identification can be
relied upon.

Short-wave Signals

In the case of short waves, the matter is
somewhat more intricate, as we are dealing,
ag already mentioned, with other than
ordinary broadcasting stations. Where,
for instance, the location of amateur
experimental transmitters is desired, it is
essential that the exact call letters should
be given. In the course of their trans-
missions these stations do not always
repeat their international prefix—namely,
_the first letters, denoting the country in
which they are situated—but as a rule the
full call is given either at the beginning or
end of the conversation. Moreoyer, on
many occasions the call letters are replaced
by words or names of cities or towns. As
an example, may I cite one logged a few
nights ago: Huit Victoria Santiago. Here
you will see that the prefix was missing
but was known by experience to be F.
The call, therefore, read F8VS.

The question of wavelength or frequency
when dealing with short waves is much
more important than with broadcasts on
the higher bands; so is the question of
language, interval signal, and time of
transmission. It is, as a rule, a wise move
to note the portions of the short-wave
band in which you may expect to hear
certain kinds of stations. For instance,
amateurs may be heard communicating
with each other, either in telephony or
morse, on four small bands of frequencies :
5 metres (56 megacycles), 10 metres (28 mc:),

80 metres (3.5 me.), and around 160
metres (1.75 mec.). Here you will find no
‘commercial or broadcast transmittérs. On
the other hand, the latter are allowed to
work on the following wave-lengths:
11.27-11.7 metres (26.6-25.6 me.), 13.9~
14.0 metres (21.55-21.45 me.), 16.85-16.9
metres (17.8-17.75 me.), 19.55-19.85 metres
(15.35-15.11 mc.), 25.2-25.6 metres (11,.9—
11.7 m.c), 31.2-31.6 metres (9.6-9.5 mc.)
and 48.8-50 metres (6.15~6 mec.). (The

frequencies have been given in megacycles

20 metres (14 1mc.), 40 metres (7 me.),.

to #horten figures ;
add two noughts.)

It will therefore be seen that the com-
mercial stations (whether morse or tele-
phony) will be found between and outside
the enumerated sections of the band
allocated to experimental amateurs or
broadcasting stations. The noting of these
facts on most occasions should enable the
listener to estimate roughly the wavelength
of the transmission he has picked up.

The Language Difficulty

Finally, the question of language. It is
not assumed that it is always possible to
distinguish the language of the broadcast
heard ; it is evident that definite statement
to that effect would greatly facilitate a
search. On the other hand, it is always
useful to know whether the broadcast was
in English or in a foreign tongue. Many
correspondents on various occasions have
carefully explained, for instance, that the
announcer had mentioned the time or had
given out details of an item in a programme,
but it was not made clear whether- the
information was given in English or whether
the querist understood the language spoken
and was giving a free translation of the
words heard.

To sum up, give all the details you can.
irrespective of whether or not they may
appear trivial; in these searches every
particle of data is of valuable assistance.

USING THE NEW WESTECTOR
(Continued from page 72)

greatly simplifies matters, and, of course.
due to the permanent nature of the Westec-
tor, the detector stage cannot be affected
in the usual manner, such as by changes
of valve characteristics, due to age, or
the insertion of a new valve. Coil L1 is
tuned to the frequency of the incoming
signal it is required to receive, and the
Westector is condenser coupled to tho
LF. transformer. The filter circuit is
made up of the usual load resistance R
and the coupling condenser C and tuning
condenser,Cl of the I.F. transformer. Notc
that a tuned anode oscillator stage is
employed, which thus becomes independent
of the strength of oscillation. By tapping
off from the negative end of the Westecto1
part of the D.C. voltage generated across
R may be used for A.V.C. purposes in the
usual manner.
Automatic Volume Control from Existing

Detector Valve

Another application to which this new
Westector lends itself is shown in Fig. 7.
where it is used to obtain an A.V.C. voltage
from the anode of an existing detector
valve. The Westector is connected to the
anode of the valve in place of the usual
HLF. by-pass condenser, and the H.F. used
to generate a voltage across the load
resistance R. This voltage is fed back to
the grid of the preceding variable-mu valve
to obtain A.V.C. in the usual manner.

The foregoing gives a general idea of the
uses to which the new “ WX ” Westector
may be put; and we hope shortly to put
these applicationsinto practice-by desecribing --
receivers incoxporating .this new and-useful
component. Its introduction opens up a
new . field for constructors, and, we shail.
see to it that our readers are fully informed
of the results of our experiments.

50 TESTED WIRELESS
CIRCUITS
2/6

to obtain kilocyeles,

Edited by F. J. CAMM

Obtainable_at all Booksellers, or by post
2/9 from Geo. Newnes, Lid., 8-11, South-
amplon Street, Strand, London, W.C.2.
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PENNY-IN-THE-SLOT RADIO

In this Article the Author Describes a Simple Coin-operated
Automatic Time Switch Apparatus.
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O make this device, an alarm clock,
an old .0005 variable condenser, a
piece of three-ply wood, 7in. by %in.,
two spring clips, two small brass strips,
four small cubes of wood, a pair small
hinges, and a few screws and
bolts are required. First of
all, get a piece of }in. plywood:
14in. by-9in., and cut a hole
in it the exact size of the
glass of the clock. Then cut
a second piece of plywood into
a hexagon with sides about
3in., and in that cut a hole
just large enough to allow the
minute marks on the dial to
be seen from the front when §
the clock ig fixed. Glue this®
piece on. to the 14in. by 9in. §!
piecc in the exact position ;
that is; at the other hole, Now
serew the clock at the back
on to the front piece (the case
is off and the feet and the ring
holes are bent to allow for
screwing) with three serews.
Measure along from the wind-
ing screw of the clock about
3iin. and cut a hole 3in. by
lin. When that has been done, take a piece
of wood about 8in. by gin. by £in. and cut
two pieces 3in. and two lin. long, then
with them make a box as shown in Fig. 7.
Glue that behind the hole
in the front piece, leaving
the hole flush. Get

the cubes.

hinges.
WINDING KEY BOL
DING KEY BOLTED

—By J. McLEARY

3in. piece and at the end glue on one of
Reverse the piece and do the

same at the other end. .
Next fix the small pair of hinges about

1lin. along {rom the ends on the under
side of the other two cubes which arc held
together by means of lin. screws in the
When both the A-picces shown

) 1 A ) G- ) I )&

14—

e

of the hinge pin. Next take two pieces
of lin. elastic, and with. drawing-pins
fasten them on to the tops of cubes A,
leaving about }in. slack between. The okl
gpring used as a guide
straightens them up when the
clock unwinds itself. Let the
Bl drawing-pins overlap the cut
just sufhcient to make wup
for the cut. Now try the arm
on the clock (the hinged part
makes for easy winding up,
as when winding one bends
the hinged part over to clear
the guides) then wind up full.
Retard the arm until it is in
a straight line with the guides
and arrange so that it goes
freely through them. When
that has been done, fasten the
piece of wood with the guides
to the box. Then put on two
terminals below, break the
L.T. negative lead as shown
in Fig. 5, and fix a single-
pole switch as indicated for
breaking the circuit of the
penny apparatus, when
required.

The time indicator, seen just above the
switch, consists of two elock hands fastened
in place with a small brass screw which
passes through a hole in the centre of the
dial. The hexagon-shaped
surround is cut out of a

Fig. 1.—The finished apparatus.

] g,lm piece of plywood and glued
a -small piece of ] in place. The hands are
3-16in. plywood of ! set to indicate the time
i\ﬁlgall)oéi s;zlieg% coverd and —— e — — — =% Em J that™ the set will auto-
L 3 ly made SLACK ELASTIC 3 matically be switched off.
fix on the spring clips so BN

that the opening at the MINDING KEY 3 How it Works

extreme ends of the clips is - = — ™ With the apparatus
slightly narrower than the SMALL HINGE — B & illustrated, it takes 2 hours

two brass strips, which are &5 -

about 1liin. long by iin. g A
wide, and must be slightly

thinner than the penny. Bend both ends
at right angles to cach other, as shown
n Figs. 3 and 4. Next take the 7in, by

FIXING HOLE

WINDING SCREW
(TIME)

Fig. 2—The “

which are screwed on to front of the cabinet.

works” of an alarm cloch

SIDE VIEW Figs. 3 and 4.~ Plan and side views of coin releasing

in Figs. 3 and 4 have been put on with
the hinges, saw through the cubes A with
a fret-saw in a straight line with the centre

40 minutes before the
penny is knocked out.
Then the brass énd takes
the penny’s place for about seven minutes
until the clips drive the brass picce away

arm.

(Continued at foot of page 86)
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Fig. 5—Front panel of the cabinet, showing the connections for
the switch,
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For the Technical Experimenter.

HE present-day practice appears to be

to use the “make ” rather than the

“ break,” the sequence of operations

being, first closing of the secondary
circuit, consisting of one or more com-
plete turns of copper round the pole of
the magnet to be magnetized, and then
closing the primary circuit. The secon-
dary is then switched off beforo the
primary circuit is broken, otherwise the
magnet would be demagnetized by the
rush of 'current in the opposite direction.

Any article which ignores the com-
mereial aspect of the subject with which
it deals iz liable to be deemed by prac-
tical men of only academic interest, and
therefore a very brief outline is given of
the more important equipments at present
_ most widely used.

Messrs, Ferranti employ two alternative
methods. Namely: (1) A multiple circuit
of some twenty effective turns obtained in
the manner already described (Method D),
in which the upper part of the circuit
consists in a number of hoops of copper
rod, the prongs of which dip into mercury
cups when the circuit is closed, the said
cups being interconnected in such manner
as to provide as many turns as there are
hoop., Figs. 7 and 8. It has already been
pointed out that a weakness of this system
i3 the low conductivity of mercury (about
1/100th that of copper). And (2) a trans-
former system of which the following figures
may be taken as typical :—

Primary turns 80.

Secondary turns 1.

Maximum primary current 500 amperes.

Maximum secondary current 25,000 to

30.000 amperes.
It is the latter system that is'more generally
regarded ag the * Ferranti ”” method.

Messrs. W, E. Burnand and Co. market

D% F.W. LANCHESTER /7

In This Article the Author Concludes His Explanation of this Interesting Subject.

a magnetizing plant which comprises a
generator and transformer, diagrammatic-
ally represented in Fig. 9. One interesting
feature of this installation is the compara-
tively small size of the generator, which is
rated at only 4 h.p. Actually the power
required  during the period of activity is
from 2 to 4 kilowatts, which may be taken
ag=3 to 6 h.p. ; but as this is only required
for a second or two, and there is a period
intervening—inevitably—of something ap-
proaching half a minute whilst the magnet
to be operated upon is being chahged, the
mean or average power required is very
small. By means of a flywheel on the
generator shaft the generator torque is
averaged, and it is due to this that a
generator of } h.p. is sufficient to supply
the energy required. During the active
period the flywheel is slowed down, giving
its vis viva up as electrical energy, and
during the passive period the flywheel
undergoes acceleration. Another feature of
the Burnand equipment is the compact
arrangement of the transformer casing as
a foundation or stand for the magnetizing
jig, by which means the massive eopper
leads required to carry the heavy magnetiz-
ing current are made as short and the

the ohmic resistance is reduced to a mini-
mum. An example of the quick-acting
magnetizing jig is illustrated in Fig.. 10,
and the manner of mounting same on the
transformer casing in Fig. 11.

typical example of the directly:
generated-current type of magnetizing
equipment, is that supplied by  Messrs.
Canning. This comprises what is virtually
a plating dynamo capable of supplying a
current of 10,000 amps at from 3 to 6 volts.
The current is delivered to the magnetizing
jig by massive copper bars, and in order

connections as direct as possible, so that

to minimize resistance it is the
accepted practice to mount the
magnetizing jig on {or in imme-
diate proximity to) the genera-
tor, this being analogous to the
mounting of the jig on the trans-
former casing as described above.

Nearly all the manufacturing
firms who supply magnet assem-
blies to the trade use one or other
of these systems. Also the
majority of manufacturers who
build up their own assemblies use
these or equivalent methods. The
method of employing a separate
magnet (Method A) is, for the purpose of
moving-coil-magnet assemblage, entirely
obsqlete. The Lanchester magnetizing
equipment (Fig. 6) is an exception, but this
device, which is almost perfect and very
economic for magnets of suitable design and
construction, is not universally applicable.

Messrs. Darwin, who use the Ferranti
equipment, appear to give each magnet a
double dose, the direction of the current
in the transformer being reversed, but the
magnetic field is maintained in the same
direction, the magnet being turned about.
The idea of this is that there is always some
residuary saturation in the core of the
transformer, and this is “ cashed in”
when the field is reversed. According to
particulars given by Messrs. Ferranti, they
rely on a single ‘“dose,” but reverse the
field  after each magnet has been mag-
netized, and by this means equally good use
is made of the residual saturation of the
transformer core.

In rhagnetizing as above described by
“impulse ” from a transformer, it is of
importance that the current should not be
too suddenly built up or quenched. Every
magnet electrically excited has a time
constant—that is to say, it takes a certain
timeé to build up its field to the maximum
value, and this applies to a permanent
magnét in- the act of magnetization, just
as much as it applies to any electro-magnet ;
the field magnet of a dynamo, for example.
It is important that the duration of the
magnetizing impulse should be greater
than this time constant, for otherwise much
of the energy is wasted in eddy currents
and the magnet is not saturated uniformly
through its section. Put briefly, this means
that the time constant of a transformer
must be considerably greater than that of
the magnet being operated upon.

PENNY-IN-THE-SLOT RADIO
(Continued from previous page)
from the bottom for easy access of the
next penny.

To avoid the necessity for continual
winding before use it is worth while to fit a
small brake to prevent the clock from
working when not required. In Fig. 6 is
illustrated a
small brake
which consists
of a brass strip
with one end
twisted and a
hole drilled at
the other end.
This is attached
fairly loosely to
the case by the
simple method

0L CONDENSER =77 __,
SPINDLEY P i =, hy A

o @” Brass stere- At 0 the

: end of a

“of locking |

disused condenser spindle. The knob is
then attached to the front (below the clock
dial) and a small rotation brings the
balance wheel to a stop as the strip comes

into contact with it. When required for
use, a small rotation of the condenser knob
will start the clock.

PART OF CLOCK SPRING TC
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— Fig. 8—When a penny is pushed down, the brass strip on
. % the side ,of the arm takes its place until the arm reaches the
, Fig. 7.—Showing a coin \held . second position, when it bends at the hinge, as depicied, and
- between the contact stripws - -... .. .allows room for the next penny to be inserted.

Fig. 6 Showing Foiv the brake Bicco. of
lever acts on the balance wheel 3BA stud-
‘ of the “clock. Ing or a
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Conducted by H. J. Barton Chapple,
Wh.Sch., B.Sc., Etc. :

THE NEW B.B.C. TELEVISION STUDIO.

Television has Taken a Step Forward inasmuch as the B.B.C. Transmissions

Now Take Place from a More Up-to-date Studio.

Read About the Steps

Leading Up to this Change.

NY new move which will assist in the
development of television is always
_ watched with the greatest of interest,
and the change of headquarters for the
B.B.C. transmissions from Studio BB to a
large converted, old-fashioned Regency
drawing-room at No. 16, Portland
Place is one of special signifi-
cance. It is inconceivable to
imagine the B.B.C. mecting the
expense of the removal unless
they intended to associate them-
selves very intimately with the
development of the science.

Before dealing with the layout
of the new premises, it is
interesting to look back and see
how material is the progress
which has been made in studio
technique. The original trans-
missions sponsored by the Baird
Company were of head and §
shoulder images only. The spot-
Jight transmitter and associated
photo-electric cells were fixed in
position, and it was necessary
to make the artist or subject
being televised keep his head
within very narrow limits, so
much so that a head outline was §§&
marked on the back screen to §R
act as a positional guide.- This
is shown very clearly in Fig.
the black silhouette being quite
conspicuous and proving a great
help in those early days.

Improvements both in photo-electric cells
and the amplifiers associated with them
soon enabled programmes of a slightly more
ambitious character to be attempted.
With ‘an increase in cell sensitiveness the
light area scanned became larger, permitting
a greater depth for back screen positioning,
and consequently a little more latitude
was given to artist movement. Occasionally
small sketches with one, or perhaps two,
characters were experimented with.

A more ambitious attempt materialized
in July, 1930, when the B.B.C. co-aperated
to produce the first play to be televised.
It was called The Man with a Flower in
his Mouth by Pirandello. Special scenery
of bold outline was prepared, and one of
these, together with the three artists, is
shown in the studio in Fig, 2.

Note that in Fig. 2 the four photo-
electric cells are housed in a metal screening
box mounted above the wall aperture
through which the spot-light beam was
thrown. They were also tilted towards
the artist to bring about the greatest
reflected light pick-up. Illuminated signal
instructions for the assistance of the
artist appeared on the screen below the
aperture, while the microphone was in a
convenient position to take control of
the voice and thus complete the dual
transmissions.

1, Fig.1.—In the very early head and shoulder transmissions
an outline guide was marked on the back screen for

Continual Improvement

Continued intensive research work
gradually gave greater rein to the studio
manager’s art. A more intense spot-light
beam from a mirror-drum transmitter
gave an even larger area of action, while

positioning purposes,

movable photo-electric cell stands, working
in pairs suitably positioned, gave better
and clearer signal response. Slightly
improved sketches, physical culture demon-
strations, special
dances, black and r-
white artists, and
even conjurers lent :
definite  entertain-
ment value to a
television pro- : -
gramme  which
became very differ-
ent from its proto-
type of two years
previously.

It was at this
juncture that the
B.B.C. became

sufficiently econ-
vinced that tele-
vision demanded

a more active co-
operation on their :
part. Unfortunately,
no provision had
been made at Broad-
casting House to
aceommodate a
studio, eontrol room,
and transmittingap-
paratus, but this was

partly recsified by converting Henry Hall’s
Studio BB, together with the small adjoining
listening room. This did service for a
period of nearly eighteenr months, and under
the able direction of Eustace Robb quite a

.procession of notabilities made their début

before the camera-like structure of the
new mirror-drum transmitter designed
specially for the work.

The New Studio

Under the B.B.C.’s able direction the art‘

developed rapidly, and it soon became
apparent that greater accommodation was
necessary if better programmes were to be
the order of the day. No space being
available in an already overcrowded
Broadcasting House, new premises were
leased at No. 16, Portland Place, and after a
long preparation these were made use of
foxé the first time on Monday, February 26th,
1934,

All the television programmes will now
emanate from this studio, which un-
doubtedly is a great improvement on the
old one. A rough idea of the layout is
given in Fig. 3, which is a plan view. TFirst
of all the studio is at least 50 per cent.
wider, and this factor alone will prove a
great asset to the producer in arranging
even more attractive programmes. The
artists who dance or perform acrobatin
feats have greater freedom, and they can be
“ followed " over a wider area by means of
the mirror-drum transmitter, photographs
of which have appeared quite recently in
this supplement.

At an early date it is heped to add
another improvement to the transmitter.
This will be a vertical “ tilting device
to enable the scanning beam to move up and
down over much wider limits than is now
possible. The resulting flexibility will
enable “shots” at various angles to be
made almost the same as with a movie
camera.

Technical Details

Adjoining the studio is the control room,
which is at least four times as large as that
provided at Broadcasting House. .A large
plate-glass window set at an angle separates
this room from the studio, and against this
is positioned the mirror-drum spot-light
machine mounted bodily on rails for side
movement, while it is also pivoted on a
circular runner to allow the operator to
turn it through quite a large angle. A

Fig, 2.—One of the '* scenes " and thrce artists taking part in the first play
to be televised. Note the fixed cell positions and small signal indicator.

“~
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high-intensity carbon arc serves as the light
source, and after emerging from an apertured
metal shield, the light beam passes through
an optical system to the revolving mirror
drum, which traces out the scanned light
area in vertical strips side by side.

In addition to one or two individual
photo-electric cells placed at vantage
points there are four groups of cells mounted
on movable stands. Fach of these groups
connect to a separate “ A ”’ amplifier of the
two-stage type, a special form of low-
capacity cable being used for the purpose.
The outputs from these four amplifiers
pass to a mixing panel and master control
desk at which sits a control engineer. By a
careful manipulation of the controls at this
stage of the process various fading and
lighting effects are produced. In addition,
it is possible to switch right over to the
“ caption ” transmitter (see Fig. 3) whereby
announcements, small scenes, and objects
are scanned to act as links in the complete
programme.

After the signals have passed the control
desk they are fed to two ““ B amplifiers
of the three-stage type with double outputs,
and this in turn connects with three *“C?”
type amplifiers of three stages. Ontheinput
side of these “ C’s ” is a corrector network,
designed to compensate for high-frequency
attenuation, including the scanning-aper-
ture factor.

It is important to note that in the new
studio there is a correction on the lines to
Brookmans Park radio transmitter up to
15 kilocycles, whereas before the cut-off
occurred at 8 kilocycles. A very marked
improvement in high frequencies is thereby
obtained, and this is shown in the greatly

improved detail present in the television
images.

All the inputs and outputs of the ampli-
fiers are brought to the control panel, which,
with the mixer and master control, is on a
desk-like frame quite separate from any
amplifiers, as a precaution, against valve
microphony due to the handling of the
different controls.
An interesting point
in the inter-con-
nection of the am-
plifiers is that no

Balterees.

transformers are .
used except those A”'P,g;’gb " .
which feed the | 0 /con Fansmt

lines to the main
control room.

The line vision
monitor receiver (a
mirror-drum grid-

Check Receiver Charging Fanel.,

director and his staff, the latter being
already augmented by another engineer.

The walls and ceiling of the studio have
been covered with acoustic board while
the orchestra are screened off behind a
large curtain in a section indicated in
Fig. 3.

Undoubtedly the new arrangement will

Curlained Seclion
for Orcheslra.

 Studio

cell machine) is Conlrol Desk.
immediately in
‘front of the control
engineer seated at Fassage.

the desk, and in

addition a complete
radio television
receiver is posi-
tioned by its side
so that an exact
radio check on the
images is provided.

Whereas in the old studio there was only
one microphone, two are used in the new
premises. Furthermore, sight and sound are
now controlled together, whereas before
they were handled quite independently.
This is a big advantage, for the dual trans-
mission is under the sole jurisdiction of the

Fig. 3.—Sh¢;wing roughly the layout
of the new B.B.C. television studio
and control room.

have a most beneficial effect on the pro-
grammes, and this in turn will stimulate
interest among a larger number of amateur
constructors who will be encouraged to
look in solely for the entertainment, quite
apart from the scientific and practical
fascination.

Currents at

frequencies. of up to

1500 KILOGYCGLES

may now be adequately
rectified by means of the

WX WESTECTOR

—the new metal
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Buy a 1/6d. tube
from your chemist,
or, if you prefer, send
for a free 7-day
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Don't get into “hot water® with
your morning shave. Make it a
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| ADJUSTING AND OPERATING THE
DC. PREMIER

Notes on Operating the Set, Trimmer Adjustments, and Seiting of the Bias Resistance.

H. J. BARTON CHAPPLE, Wh.Sch,, B.Sc, AM.LEE.

-

N carrying out the preliminary tests,
first of all insert the V.P.20, H.L.20,
Pen.20, and the barretter into holders

V.1, V.2, V.3 and V.4 respectively.
Connect the aerial and earth leads

to the pair of terminals so marked,
and insert the fuse plug into a con-
venient mains socket. There is  no
necessity to test and ascertain which is the
positive and negative main, If, after
switching on and waiting for a minute the
sat refuses to function, switch off, reverse
the plug, and switch on once more, Ifit
fails to work in either plug position there
must be a mistake' in ‘
the wiring, which should
be located and rectified.

The neat and con-
venient  arrange~
ment of the conirols
isillustrated above.

The Controls

The four controls of the Linacore unit
are conveniently arranged in two concentric
groups. On the left are the switches, the
smaller knob at the front being marked
with a red line to indicate the long-wave
position (800 to 2,000 metres), with a
green line for the medium waves, which
gives the range of 200 to 550 metres, while
the white line indicates that the set is
switched over for operation in conjunction
with a gramophone pick-up. Behind this
is a larger knob controlling a quick make-
and-break single-pole on-off switch. As
far as the right hand pair of knobs are
concerned, the larger knob at the back
tunes the triple-gang condenser for normal
station selection, while the smsall knob in
front operates a reaction condenser. The
bottom left-hand knob serves to alter the
bias on the wvariable-mu high-frequency
valve, giving a very smooth and efficient
pre-detector volume adjustment. The last
knob—bottom right—alters the tone of
the loud-speaker to suit individual taste or
particular transmissions.

The tapping taken to the *trans-
coupler ” unit should be joined to the
terminal marked ¢ Low > for the first tests,
and the only other adjustment provided is
the variable bias resistance in the cathode
lead of the pentode output valve. This
is in series with a fixed resistance of 350

ohms and, according to the makers, the
total bias resistance for the best working
conditions should be 450 ohms., With the
anode voltage provided in the set this gives
an anode current of approximately 25
milliamperes, and where the constructor
has a suitable instrument it is advisable for
him to connect this in the anode lead and
adjust this cathode resistance R;o until the
current of 25 milliamperes is registered.
When no instrument is available, set the
moving arm of the resistance about one
quarter of the way round.
5  First Aerial Tests
\ Set the range switch to medium
or long according to which suits
your local station, the reaction at
zero and the volume control about
one-third forward, and switch on.
The cathodes will take about
half a minute to heat up, but
the barretter will show almost
immediate incandescence. In nor-
mal situations there will not be
any trace of mains hum, but if
the district in which the set is
being used happens to be notori-
ous for its very raw supply, it
might be necessary to add a fur-
ther reservoir condenser of 2 mfd. capacity
between the negative main and the junc-
tion of the speaker field and barretter.
This addition, however, is very unlikely
unless there are exceptional circum-
stances.

/”‘F
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Adjusting the Trimmers

Without touching the reaction control,
but merely operating the tuning knob and
volume control, it will be found possible
to tune in a large number of radio stations
on both wavelength ranges. To ensure
that the ‘‘ Linacore’ unit is working at
its maximum efficiency the trimmers of
the gang condenser may need a small
alteration, although this should be very
slight. The three trimmer positions were
indicated last week, and
the first thing is to tune
in a fairly loud station
broadcasting on a wave-
length between 275 and
325 metres. Then re-
duce this station’s
volume’ go that the sig-
nal is only just com-
fortably audible. With ¢
a thin screw-driver turn °
slightly the middle trim-
mer in both directions
and leave it set at the
point where the station
is hcard loudest. Re-
peat this process with
the rear trimmer and
finally adjust the trim-
mer nearest to the con-
trol knobs.

Further Adjustments
Station searching can
now be undertaken,

and the constructor will be agreeably
surprised at the number which he can tune
in at comfortable room volume. The
selectivity obtainable is a most outstanding
feature, while the sensitivity is remarkable
when it is remembered that the D.C.
Premier is only a three-valve set. Naturally,
the user must gain experience in the proper
handling of the three main controls—
tuning, reaction, and volume—but it will
be found that for most purposes the reaction
setting can be left alone. It is only on the
very distant stations or low-powered
transmissions that the value of this control
is shown to real advantage, and in any
case reaction should be used sparingly
whenever the best quality reproduction
is desired. .

As the valve makers state that the
optimum anode resistance for the detector
valve is 25,000 ohms, the lead joined to
the terminal marked *“ low ” on the trans-
coupler should give the best results. It is
advisable for the constructor to make quite
sure, however, and in addition to make
a iesthw,ith the lead on the terminal marked
“ lg K

Using a Pick-up

Before housing the set in its cabinet it
is advisable to try it in conjunction with a
pick-up. Set the top left-hand smaller
knob to its white marking and the set is
then ready for gramophone reproduction.
As the H.L.20 detector valve is capable
of handling an input voltage of 1.8 v.
R.M.S. without distortion, it will handle
the output from a sensitive pick-up and
give a high effective amplification. This,
together with the pentode output valve,
is ample for ordinary room working, and
t{le quality of reproduction is in the highest
class,

This semi-plan view of the D.C.
Premier shows the J.B. Linacore
tuner, energized loud-speaker,
cmoothing chokes, an? the trans-
coupler.
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By the Editor.,

European Valve Patent Battle
: LONG patent battle has been going
on in Europe, Messrs. Philips and
Tungsram being involved over some very
interesting technical points. Of certain
claims put forward by Philips, one of the
most important of those disallowed by the
Courts concerned the ‘‘ Cascade” patent
(re-tuned ecircuits) on which this company
would have been entitled to royalties from
.Czechoslovakian set-makers, but which has
been declared as not valid. Similarly,
iTungsram succeeded in a case against the
Centre Tapped Patent,

But a third patent of this group, the
Grid Detection Patent, has simply been
restricted in Czechoslovakia in such a way
that it no longer covers all variations. In
Hungary important issues centred round a
Philips patent for horizontal electrode
structure and one on cathode manufacture
by vapour process. The Supreme Court
has finally found both these to be
invalid.

A new patent application on Slanting
electrodes, put forward in Germany by the
Valvo Company of Hamburg (a sister
concern, by the way, of Philips) has been
refused in the Supreme Court.

Twenty-four-hour Clock System for B.B.C.
Programme Timings
Hii B.B.C. announces that it will
inaugurate on April 22 next, with the
change-over to British Summer Time, the
twenty-four-hour clock system in connec-
tion with its programme timings and all
other phases of its work. The system has
the advantage of avoiding confusion
between a.m. and p.m., and is eonsidered
particularly appleable to broadcasting, as
‘British programmes start at 10.15 a.m. and
go on until midnight, while Empire pro-
grammes and occasional foreign relays
occur at practically all hours. The twenty-
four-hour system will be adopted by the
B.B.C. in all its announcements, whether
spoken over the microphone, printed in its
journals, or issued to the public in other
forms. Both this system and the old will
be used conjointly until listeners have
become accustomed to the change. The
co-operation of listeners is invited in this
experiment.

Battery Time

HI) response of the trade and the
. public to the new “ Indicator  fitted
to Exide DTG and DFG radio batteries
has prompted the Exide company to make
‘available the DXG type with the same
‘device. It will be known as the DXG-C,
retailing at 10s. By the movement of a
needle between the positions ¢ full,” « half ”
or “ empty ” marked on a dial, the indicator
gives an accurate idea of the time a cell
can be expected to last before recharging
becomes necessary, and correctly indicates
the condition of the cell. .

/aidof special headphones.

RECENT experiment
catried out by the His

Master’s Voice . Company
shows that deaf persons,
providing their  hearing

organs have not been totally
destroyed, - can hedr - pro-
grammes from this company’s

radio-gramophones . with .the
A well-known
Knight, who, for some years, has only
been able to hear music badly distorted
through his ordinary hearing apparatus,
approached the company with a view to
ascertaining whether it would be possible
for him to enjoy the programmes provided
by the H.M.V. seven-valve radio-gramo-
phone he had bought for his family. H.M.V.
engineers, therefore, had a special pair of
headphones wound to match the impedance
of the radio-gramophone. These 'phones
employ cones in the earpieces instead of
the ordinary flat diaphragms, and are
used throughout the world by Naval and
Air Force radio installations. Although this
gentleman cannot hear speech or music
without his hearing apparatus, he is now
able to enjoy a radio transmission or
entertainment from records to the same
degree as a person of normal hearing.
The sounds of music and speech from the
headphones, if worn by a person of normal
hearing, would practically deafen him.

Some of the “ His Master’s Voice ”
radio-gramophones are now arranged so
that a switch at the back makes it possible
for a deaf listener to hear gramophone or
broadcast entertainment whilst the loud-
speaker in the instrument is at the same
time disconnected.

Move in the War on Interference
SINCE radio first began, roughly ten
years ago, the reception of pro-
ammes, both home and continental, has
been marred by extraneous interferences.
Radio has passed through many vicissitudes
since Marconi first gave the world true
home entertainments, and as time has gone
on, various experts in the radio world
have tracked these interferences to their
individual sources and slowly but surely
found cures and put them into effect. The
question of * jamming,” i.e., the over-
lapping of two programmes, has been
thoroughly dealt with, and to all intents
and purposes eliminated by the Lucerne
Plan which has recently come into opera-
tion, and various other distractions which
the listener commonly meets have been
successfully overcome.

Two great bugbears, however, still exist,
the first and by far the most serious being
the interference experienced from electrical
apparatus of all kinds, which can be re-
ferred to as “ man-made static.” The
gecond is nature’s own interference known
as “ atmospherics,” and is the last strong-
hold to be taken in the war on interference.

The trouble caused by electrical machin-
ery has been thoroughly investigated by
Marconiphone engineers, and after years of
intensive research a system has been
evolved whereby those in charge of radio
receivers (the selling and maintaining) can
bring all the sources of science to bear
towards eliminating such undesirable addi-
tions to radio programmes.

Scientists, experts, and engineers working
at the Marconiphone Factory at Hayes in
Middlesex, have split up the various sources
of interferenice into ‘ cause and effect,”
and a series of records has been made,

Special Headphones for the
Deaf

on which are noises characteristic of every'
type of interferenee commonly met. Some’
thirty different types of source of interfer-
ence have been identified, and the-noises
they make in the normal sensitive receiver

.recorded. With this series of four records

a thirty-six page manual is issued, de-
scribing how each type .of interference
arises, and how best it can be cured. If
therefore, anyone is faced with a particular
noise coming from an unknown source, it
is necessary only to compare it with the
noise recorded on one of the bands in the
series of records. This will refer to a page
in the manual, and on that page will be
set out the results of Marconiphone experts’
experience with that particular type of
interference. This should provide a useful
guide to the best method of dealing with the
trouble.

It is, of course, impossible for one
organization to undertake to search for
and deal with each type of interference as
itismet. Therefore, Marconiphone are issu-
ing this manual and records to all its ser-
vice dealers throughout the British Isles.

THE SUPERHETERODYNE FREQUENCY CHANGER
(Continued from page 78)

“tracking "’ condenser of .002 mfd. in series

with the oscillator section at the point

marked X in Fig. 4.

It has been shown above that the
“frequency mixing ” can be provided in
either the grid or anode circuit of the first
detector valve, and it can now be explained
that  cathode coupling” or * cathode
mixing  is also possible, this arrangement
being made use of in the *“ Luxus A.C. Super-
het,” which was described in PracTICAL
WireLEss dated October 14th and 2lst,
1933. A complete circuit of the latter
receiver is given in Fig. 5, and from this it
can be seen that the ‘ reaction ” winding
of the oscillator coil is wired in series
with the cathode lead to the first valve,
which serves the combined function of first
detector and oscillator. Also in series with
this winding is the usual bias resistance
(R.1), shunted by a fixed condenser (C.4).
The primary winding of the intermediate-
frequency transformer is coupled to the
oscillator coil by means of the fixed con-
denser marked C.5. By employing thisform
of coupling the cathode of the pentode valve
is common to both the signal and oscilla-
tion frequencies, so that very thorough
“ mixing 7 ig obtained and the circuit ig
uniformly efficient on all wavelengths.

The Pentagrid Frequency Changer

The latest, and probably the most
efficient, type of frequency changer is the
pentagrid or heptode valve, a circuit of
which is given in Fig. 6. It will be seen
that the pentagrid has five gridsin addition
to the usual cathode, anode and heater.
The control grid (C.G.) acts in conjunction
with the cathode and anode as a normal
anode-bend first detector, whilst two other
grids (marked O.G. and 0.A.) act as the
grid and anode respectively of the oscillator
section. The control grid- is screened on
both “ sides ”’ by two other grids which are
joined together and marked S. In the
pentagrid there is no coupling, in the usually
accepted sense, between the oscillator and
detector portions, the ‘ mixing” taking
place within the glassenvelope of the'valve ;
this is generally referred to as “ electron
coupling.” The values of components given
in Fig. 6 apply to the recently-introduced
Cossor pentagrid, but the circuit arrange-
m(int is applicable to other makes of similar
valve.
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AN IMPROVED SOLDERING TAG
THE illustration below shows a novel development
of the ordinary soldering tag, a device which,
whilst permitting of the connection of two or more
wires to only one tag (with consequent reduction in
thickness between clamping nuts), also gives a shock-
free connection owing to the split-washer eflect.
The tags are manufactured and sold by International

A new ftype of soldering
tag which possesses many
advantages.

Standard Radio Co., of 4, Westgate Street, Hackney,
E.8, at 3d. per dozen, and although they are no larger
than an ordinary soldering tag, they are able to accom-
modate more than one wire without the usual difficulty
of fastening two or more wires on the short shank
which most manufacturers provide on their com-
ponents. The two ends of the tags are bent away from
each other to provide the split-washer effect. Con-
structors will find these most useful.

SILVER GHOST HELIX AERIAL
FROM Lamplugh Radio Ltd., of Silver Ghost Works,
Coventry, we have received a sample of an im-
proved aerial consisting of seven strands of 26 gauge
tinned copper wire covered by a weatherproof yellow
fabric coating, Wound outside this covering in a
widely spaced spiral is a further wire of 26 gauge
(enamelled), and this is stated to act as a rejector
system and to eliminate interference. The aerial is
erected in the ordinary manner, with the inner con-
ducting surfaces connected to the aerial terminal on the
receiver. The outer rcjector wire in intended to be
joined either direct to earth or through the medium
of a small pre-set having a maximum capacity of
.0005 mfd. Where interference is very bad, then the
outer wire is employed as the aerial and the inner
wires as the rejector. The device works very eflici-
ently and gives good results with a minimum of inter-
ference where an ordinary aerial would give troublesome
rzesu(lsfls‘ The price of a 50ft. length of this aerial is
S .

NEW MULLARD VALVES

A NEW indirectly-heated rectifler is
announced by Messrs. Mullard, and

this consists of a 500-volt 120 mA valve

with a 2.4 amp. heater. The type

This illustration shows the new base which is being fitted to"the new
type Mullard valves, ar!d also the new type connector on top which

is now a grid connection.

numberis 1.W.4, and the price is 20s. The advantage
of this type of rectifier, as has previously been pointed
out, is the avoidance of a sudden surge when first
switching on s mains receiver, and it therefore avoids
the necessity of employing a thermal delay switch.
In addition to the above valve, Mossrs. Mullard
also announce the introduction of special Universal
valves, which, apart from their electrical character-
istics, also depart from standard practice in the design
of the base and connecting points. So far six types
are announced, and a further five types will be added
in due course. The normal valves have heater ratings
of .2 amps. at 13 volts, and the pentode (output) has
26-volt heater. The reetifier is rated at 20 volts.
As may be seen from the illustration, small metal lugs
project from the base, and to accommodate these valves
a special holder is to be employed, and this has springy
brass arms arranged down the side in small niches.
Thus when the valve is pushed down into the holder
it is non-rotatable and provides a really firm and
sound electrical contact. Most of the valves will be
provided with 8-point bases, and they are slightly
smaller than existing types of valve, the approximate
overall height being only 4ins. and the diameter 1{ins.
Full details have not yet been released, and the actual
date when they will be available to the public is not
yet known. .

B8ENJAMIN AUTOCONTROLA
A NEW type of battery economizing tunit has been
received from the Benjamin YKlectrie Limited, of
Brantwood Works, Tariff Road, Tottenham, N.17,
and is illustrated on this page. It is an extremely
small device, but, is .
not fitted with the
metal rectifier or
the resistance which
is required as part
of the complete cir-
cuit. The four clips
which may be seen
below the two ter-
minals are interded
to accommodate
thesetwoaccessories,
the Westector being
clipped in the upper
pair of clips and
the resistance in the lower pair. Type W.6 Westector
is required for the first position, and for the second the
actual value of resistance must be chosen according to
the type of valve which is employed. Ior a normal
pentode a value of 100,000 ohms is needed,
and for a super power and a small power
the vaiues are 20,000 and 50,000 vhms
respectively. When the Autocontrola unit
is attached to the receiver the grid bias
applied to the output valve should be
doubled in value to enable the unit to
function in the correct manner and thus
cut down the totai current consumption
of the receiver. As has been pointed
out before in these pages, the bias, by
being doubled, reduces the standing anode
current of the output valve, and to
remove the distortion—which would be
caused by this increased bias—a potential
is applied throuzh the mediam of the
metal rectitier and the received signal.
Thus a powerfulsignal will reduce the bias
more than a weak signal and the average
anode current consumption over a period
of time will be much less thian would be
the casec without the unit., The price
is 7s. 6d.

DRYDEX BATTERY REDUCTION
USERS of battery-operated receivers will

undoubtedly be pleased to note that
the makers of the well-known Drydex
battery (The Chloride) hbave announced a
reduction in the price of the Type H.200
battery. This was formerly priced at
10s. 6d., but now cost only 7s, 6d.

-
The Benjemin Autocontrola.

20 GUINEAS CASH
And 200 other Consolation Prizes !
See page 67 for preliminary
details

SELENIUM CELLS. Light scnsitive
Bakelite, 7/6. S’uper Model in Oxy-brass
bhody with window, 10/-, Rclays 7/6.
R.C.A. PHOTO CELLS, 28/- B.T.P..
18/-. Osram, C.M.G.8. W .. £4 00
S. . BROWN DOUBLE TURN-
TABLE, in strong, steel portable case,
fitted two powcrful Universal electric motors
and non-sync. bturntables, with cinema pick-
ups, double fader to outside amplifier or
radio_set . Price £22 100
®17/6. Navy spotling tclescopes, 15/-,
BRIDGES.—Sullivan Lab, type, with marine reflector
galvo., £31; G.P.0, Standard bridge, £7, with Weston
galvo., £9/9/-,
LENSES.—Concave lcnses, 13in. diameter. in brass
housing, 24in. long; fitted snap shutter in centre of
housing, 7/8. Contave lenses, 3in. diameter, fitted in
brass housing, 1iin, long, 12/6. Concave lens, 2iin,
diameter, in  brass tube, 3in. long, 7/6. Concave
lenses, 4in, diameter, in brass lhousing, 7in, long, focal
8in., by Ross, 50/-.
PROJECTOR LAMPS.—Phillips’ 220-volt, 600-
watt, 8.0., 2 at 17/6 each; Siemens, 100.volt, 400.
watt, 8.C., 2 at 15/- each; G.B.C, 10-volt, 500-watt,
8.C. ; 100-volt, 1,000-watt, 8.C., 17/6; 18-voit,
500.watt, 8.C., 15/-; 6-volt, 300-watt, S.C., 2 at
12/6  each; 9-volt, 1,000-watt, .0., 21/-; 9.volt,
400-watt, 8.C., 12/6; 12-volt, 48-c.p., 0.0, 3’6.
Send for April Bargain List “N.”

resistance, gold grids, moisturc-proof. L to
D ratio 5 to 5/« each, Mounted in
RANGE FINDERS.  Barr and Stroud Artillery
range finders, £80 type, £15. Gun-sight telescopes,
length, 6in., by Dallmeyer, 45/-. Concave lensey, 53in,
diameter, in brass housing, 10in. long, focal length,
218, UPPER THAMES STREET, LONDON, E.C.4
Telcphone: Central 4611,

Radio Receiver
Servicing and
Maintenance

By E. J. G. LEWIS

Here (s the perfect book for radio listemers
and service men, Ii gives complete asxistance
on every detsil connecied with the working
and upkeep ol wireless sets. Every reader
can foliow it with ease, Well illustrated,
clear instructions, 7/6 net,

Order from a bookseller io-dayj or send
(7130 (to include postuge) divect to &

PlTM AN’ Parker 8t., Kingsway,

London, W.C.2

]
© KNIFE - EDGE
POINTERS
@ FINE SCALE
DIVISIONS
VING OIL MAGNETIC
glgrmg. Newc dialy  CONTROLLED | ® ACCURACY
make readings stmples ‘l}yacomL?;l’:ﬁenz GUARANTEED
Knife - edee i ians for

rive greater accuracy.
Mechanism perfeetly
halanced and tested,

L-LSE From 27/8

general tadio and charging purposes,
Guaranteed accuracy within 59%. In
moulded cases, 23in. overall, 2in. hole
in panel. From 7/¢

METERS

o ————————
SIFAM ELECTRICAL
INSTRUMENT Co., Ltd.

York Wks., Browning St
SEIT. Tel. Rodney 3573

X PERMANENT H.T.

LASTS YEARS AT LITTLE COST
Dead silent back- Why continually dip irte
ground. Your pocket for costly d-y
5 battery replacements and
poor resulte
when they run down? Why
not decide, as thousands of
others, to end the problem
%zrlam;]d vgtl"xt a Pstalaqud
i eclanche attery 1v¢E
supplied. super pure current year im
year out. Maintains voltage amazingly. Recharge
itgelf overnight. Annual replenishment at small e
all that 1z necessary. Invest in this money-saving
permanent H.T. NOW—pays for itself over and over
again. 120v. 12,500 m.&., £2 complete, carr. pd,
Write for details, Gerrard 6121, -
ALL STANDARD BATTERY SPAREB SUPPLIED,
The Wet H.T. Battery Co. (Pr.), 26, Lisle 8troet, London, WOR

Any voltage
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The Editor does not necessarily agree with opinions expressed by. his correspondents,
All letters must be accompanied by the name and address of the sender (not necessarily
for publication).

Our Tool Kit in Egypt

SIR,—Am pleased to say I received your
tool kit safely and am highly satisfied
with it. Being accustomed to using good
tools I naturally appreciate the quality of
material and general appearance of the
teols, and shall find them of great use to me.
Like your gift, your valuable paper,
Pracrican. WIRELESS, is up to a high
standard, and I enjoy reading the many
articles, which are clarity itself.—C. Oxgy
(Mustapha, Alexandria).

Distortion in Amplifiers.

Sir,—I have been a regular reader of
vour ‘cxcellent paper for about cighteen
months, and in my opinion it is the best
wireless paper published. In a recent issue,
however, there is a statement which to me
does not ssem right ; 1 refer to the article
by E. G. Rowe, on Distortion in Amplifiers,
in the March 3rd issue, in which he says
that a 60-henry choke has an impedance
of 1,880 ohms at 50 cycles per second. I
understand it -should be 2 nfL=2x3.14 x
50 x 60 =18,840. Also, he says an 0.0005
mfd. condenser has an impedance 0.16 at
50 cycles. As 1 “lfork it out it should be

1

= . 6,369,426.6
2afC 9x314x50x ‘1T5)T° ohms

which is'vastly different from 0.16 ohms. I
would be greatly obliged if you would clear
up this point.—H. R. Brerr (Lkley).

[Ma]ny thanks for pointing out these slips.
—Eb.

A Home-made Photo-electric Cell : A Cor-

rection

Sir,—I -would like to point out that in.
the article, “ A Home-made Photo-electric
Cell,” in your March 24th issue, there are
some errors respecting the chemical side of
the construction. The writer says, *“ Place
the sheet copper in the Bunsen burner so
that a film of cuprous oxide is obtained.”
This, he states later, * is a black film.” He
suggests that underneath this film * is the
cupric oxide which we require,” whilst the
black layer of cuprous oxide “ must be
removed by emery paper or dissolving in
ammonia.”

It may interest your contributor and
other readers to know that cuprous oxide
is red and cupric is black. It is not the
cuprous oxide on the outside, but it is a film
of black cupric oxide, which is removed by
dissolving in ammonia solution. In the
finished cell we have a film of reddish
cuprous oxide left upon the plate. It may
also be noted here that cuprous oxide is also
affected by the action of emery paper and
so this is not to be recommended.

It pleases me to add my appreciation of
your weekly and my thanks for your
“ Everyman’s Wireless Book.”—K. M.
Bevixs (Liverpool).

[Many thanks for pointing out the slip.—
Ep.]

A Reader’s Appreciation : Our Data Sheets

SIR,—Since January I have become a
regular reader of your journal. It appears
to be the most useful “ wireless ” weekly
I have seen, and invaluable to the beginner
as well as the advanced explorer in wireless.
It has gccurred to me, therefore, that you
might welcome any intimation as to the
needs experienced at times by “ beginners
or those inexperienced—as far as “ wireless ”
is concerned—who desire to construct many
of the simpler items required, and, at the
same time, .to obtain a proper conception.
and understanding of the reason for ‘‘ this
or ‘“that” concerning the items at the
moment dealt with. For instance, taking
my own case, there is a class of components
which I could construct easily, but which,
owing to the lack of mathematical ability
and the required theoretical knowledge I
cannot proceed with.

In such an instance as the above, it
appears to me that if I had access to a
simple set of tables, we will say, giving in
one column rectangular sizes and metal
surfaces, from the smallest practical mini-
mum to a large surface, and perhaps in the
next column the indication, as simple as
possible, of its particular capacity in relation
to I.LM.F. In an additional colummn, the
number of metallic rectangles of each par-
ticular size required to be assembled, with
a specified dielectric, to safelyv hold the
desired content, I should then be able to
carry on and experiment with a far better

THE HEARL

Of THE /

WITH

Instal 362 and obtain the best
»Z ‘possible results from your Set.
> 362 will give you the best of
capable and

AT HALF THE COST OF THE NEXT BEST
ENTIRELY BRITISH—NON-MICROPHONIC—FULLY GUARANTEED

Post Free from

862 Battery Type Valves:
& L. 3/6

Super-Power 4/6 S.G. 7/6

¢ Var-Mu. 7/6  “Class B”
Pentode type 9/- (metanises 3d.

Post free vdirect from makers, if unobtainable locally, Cash with order.
THE 362 RADIO VALVE CO., LTD. (Depl. W.), Stoneham Road, London, E.5
. 3

BETTER THAN NEW

Power 4/-

conception of what was
taking place than 1 do
at present.

If your valuable
journal has not alrcady
dealt with such matters
on these lines, 1 venture
to hope that what I
here refer to may be
deemed worthy of your
consideration.—A. W,
Laonpy (Worthing).

[The information ‘re-
quired has been pub-
lished in our duta sheets

which your Set is

from time to time, and
9/- copies of these cun be
eatra) obtained for 2d. ench, or

a complete set for 25.9d.,
post free from ouwr pub-
lislaing department. Ep.].
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%-REPLIES TO BROADCAST |
! QUERIES. :
! Epitor’s NOTE: Querists must limit their i
i )-(‘menes to three per lett)ni“-”-l i

D. Woon (Stoke): WIDW, K. J. Hovey, ‘Bandy
Lane, Warwick (Rhode Island) ; WIKX, P. L, Coolidge,
68, Tolman Street, West Newton (Mass); WOBHT.
W. P. Ingersoll, 251, Last Chestnut Street, Canton
(IlL.). Many thanks for your information. L.
WEBSTER (Guernsey) : Regref, cannot trace ; possibly
relayed by an amateur trausmitter. SEARCHEL
(Glasgow) : (1) HJ1ABB, Barranquilla (Col.} given ax
46.5 m. but we helieve this station is working on about
49.4 m.; (2) HISABI, Bogota (Col), 48.6 m.,, (3
YV3B(, Caracas (Venezuela), 4834 m. There are
several channels around 20 mi. used by Roeky Point
(New York), i.e., WQV, 20.27 m.: WEB, 20.311 m. :
WKJ, 207 m. D. A, Browx (Streatham) : K484,
R. Bartholomew, Barrio de Sabana Hoyos, Garro-
chales, Porto Rico.

ATALOGUES
==RECEIVED

readers trouble, we undertake to send on
Merely state, on
the names of the firms frorrk whom yon

and address it 1o “ Catalogue.”
PRACTICAT, WIRELESS, Geo. Newnes, Lid.,
Southamplon St., Sirand, London, W .C.2,
adrertisers niake a charge, or rcqnire postage,
should be enclosed with applicalions for catalogues, No
other correspondence whatsoever should be enclosed.

To sare
catalogues of any of our advertisers.
« postcard,
require catalogues,

“ LESDIX '’ VIBRANT MICROPHONES
EVERY type of *“ mike,” from pocket voice amplifiers
to stand instruments, is listed in a folder issnel
by Electradix Radios, Amongst the' varied range are
microphones for home recording, band repeating, and
public address work. Also included in the folder
is a range of migrophone trausformers, telephones,
and microphone parts, Copies of the folder can bo
obtained from 218, Upper Thames Street, Londou,
E.C.4, by enclosing a stamp for postage,

WESTINGHOUSE METAL RECTIFIERS
AN attractive handbook, entitled ‘ The All-Metal
Way, 1934, deals with the construction of
H.T. battery eliminators and battery chargers embody-
ing Westinghouse metal rectifiers. The book, which i
primarily of interest to home constructors who prefer
to build their own apparatus, deals fully with rectifica-
tion, battery eliminator problems, mains conversion.
and battery charging. There is also a section devotel
to Westectors and their uses in various cireuits. The
book is well illustrated with diagrams which should
he very useful to the home constructor. Copies of
the handbook can be obtained for 3d. each, post frec,
from The Westinghouse Brake and $axby Signal
Company, 82, York Road, King’s Cross, N.1.

NEW COSSOR ““ CLASS B ' BOOKLET
READERS using battery reccivers, and who wish
to increase their output, wiil find much to interest.
them in the new Cossor booklet B.21 on Class B
amplification. It should prove particularly usefu!
to the constructor who hitherto has been restricted to
the small output of a power valve. It tells him how to
incorporate a Class B valve in his receiver to obtain
output comparable with that of a mains receiver,
Several circuits arc given, together with advice on
how this latest form of output may be most successfully
used and added to suitable existing receivers.
Certain precautions may have to be taken and
refinements added to ensure satisfactory results, and
this hook clearly explains what these additions ave
and how they are best utilized. A copy of the booklet
is available free to readers of PRACTICAL WIRKELESS,
on application to Messrs. A. €. Cossor, Ltd., of High-
bury, N.5.

HEAYBERD MAINS EQUIPMENT
“N AAINS Power for Your Radio” is the title of the
new 1934 combined Ilandbook and Catalogue
issued by Messrs, Heayberd. 1t contains a veritable
mine of information for the home constructor, as,
instead of being simply a list of their products and
prices, this book gives technical hints and complete
circuit diagrams for making up various types of
eliminator. With the diagrams is a list of all {he
components for these eliminators, with prices, enabling
any constructor to make up a mains unit to suit both
pocket and technical requirements. Particulars are
also given of a new type portable battery charger
which delivers an output of 1 or 2 amps as desired
by means of a change-over switch. A special television
supplement is included, and this new and enlarged
edition should prove even more popular than the
previous ones. No constriuctor should be without
one of these useful handbooks, a copy of which can. be
obtained for 3d., post.free, from F.C, Heayberd & Co.,
10, Finsbury Street, London, E.C.2, . . = . R
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RADIO CLUBS |
AND SOCIETIES

Club Reports should not exceed 200 words in Irngth
und  should be received First Post each Monduy
worning for publication in the following weel’s lssuc,
INSTITUTE OF SCIENTIFIC RESEARCH (EXPERI-

MENTAL RADIO SECTION)

On Saturday, March 17th; the members and friends
of this Society paid a visit to the Crossgates Automatic
Telephone Exchange. The apparatus room containing
the fuses, line-finders, and control panel were first in-
spected, and next the battery and meter rooms were
visited.  The next meeting of the club will take place
on April 21st, at which a lecture will be given entitled
** Modern Wireless Telephony,” at 2.30 pm.  Full
particulars ean be obtained from the Hon. Sec.. E. H.
Page, 6, Bridle Path Crescent, (rossgates, Leeds.

LEICESTER AMATEUR RADIO SOCIETY

The members of this (lub were entertained with an
interesting lecture at their last meeting. The lecture
was given by Mr. A. Stevens, B.8e., of the Westing-
house Brake an axby Signal Company. It was
entitled  ** Westinghouse metal  rectifters.’” Mr.
Stevens delivered his lecture by the aid of lantern
slides, and describing the uses of half wave and full
wave rectifiers, and how rectifiers are made, Mr,
Stevens also displayed a very interesting cinematograph
film showing the manufacture of rectifiers,  This
Nociety still takes an active interest in short-wave
working and its President, Mr. Storer (call xign
G6JQ), is always willing to give advice to anyone who
ueeds help in this direction. Interested readers are
invited to get in touch with the Secretary, A. Stimpson,
#&, Welford Road, Leicester.

SLADE RADIO

A lantern lecture on °* Phileo receivers’’ was given
hy Mr. (., T. Peck at the meeting last week. After
ilealing briefly with the question of carrier waves and
modulation he went on to the superheterodyne princi-
yla.  The Heaviside layer and direct and reffected
waves came next, after which followed various types
of receivers. DPentagrid or heptode valves, also car
radio sets, were next dealt with, and in the case of car
radio a description of the methods adopted to eliminate

B

cngine noise and other troubles was given. The latest ¢

type of receiver, No. 238, battery model, was then
described and demoustrated. This receiver is not yet
released, but by special arrangement it was available
at the meeting. A special feature was the H.T. battery
(144 volt type). All necessary leads, including grid
bias, are taken to a multiple contact plug, which fits
a special socket at the end of the hattery.

A Jecture on ** Rotary transformers for radjo, includ-
ing car use,’”” was given by Mr. R. H. Woodall, of
Messrs. Rotax Ltd., at a recent meeting. In this he
ugave details of the developments which have taken
place since 1924, and also described the latest wmodels,
A number of excellent slides were shown, including
those of ripple voltage, with and without smoothing.
Details of hand and pedal generators were given, after
which followed car radio. The lecture proved one of
¢reat interest, and was enjoyed by the members.
—-Hon, See., 110, Hillaries Road, Gravelly Hil,
Birmingham.

THE BURNT OAK AND DISTRICT RADIO SOCIETY

With the first guarter of 1934 at an end, the Burnt
Gak and District Radio Society has Dbecome a firmly
established body. Meeting every Thursday at 8 p.an.
at the Centre, Orange Hill Road, talks have been given
uf both practical and theoretical nature and acceptable
to amateur and novice alike. L.F. stage coupling,
<uperhet. circuits, iron core coils, and common fault
rinding are just a few of the subjects that have heen
under discussion. All inquiries eoncerning member-
<hip will be weleomed by the Hon. See., A. Donati,
5, Horseeroft Road, Burnt Oak, Middlesex.

GLASGOW AND DBISTRICT RADIO CLUB.

The above club has now held its fourth meeting, and
will be pleased to hear from any reader in Glasgow
who may be interested. A hearty welcome will be
extended to novices and advanced amateurs alike.
Full particulars can he obtained by sending a stamped
addressed envelope to the Hon. Secretary—Treasurer,
He)nry Duff, 90, Budhill Avenue, Shettleston, Glasgow,
E.2.

\
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at no extra cost @ Heresa2mid TCC.

Type 50 paper condenser — specified for 200v. D.C. Working.
D'you see the initials T.C.C.? . . . they mean perfect safety.

Use it with 200v. D.C. across it (and, unofficially, shall
we whisper?—a litlle more too!) and you know it won't let
you down. The condenser plus this security costs you 3s. 6d.
—not much to be sure.

lt's the same throughout the T.C.C. range; the Type 141
is specified for 2,500v. D.C. Working— and it will —it bears
the initials " T.C.C." Look to it that the condensers you
buy are rated at the right voltage —then look 1o it that they
carry the T.C.C. initials ' :
—then you've got the
world's finest condensers

- -1 T - ol g o}
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SPECIAL NOTE.

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or ditficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters,
‘We regret that we cannot, for cbvious reasons—
{1) Supply circuit diagrams of complete
multi-valve receivers,
{2) Suggest alterations or modifications te
Tecelvers described in  our contem-

poraries,
(3) Suggest alterations or modifications to
commercial receivers.

{4) Answer queries over the telepbone.
Please note also, that all eketebes and drawings
which are sent to us should bear the name
and address of the sender. :

MOTOR INTERFERENCE
“{ have fitted a metor {0 my Iathe in the werkshop,
but 1 find that it i badly with the radio set.

se
prevent the trouble. ]
palliatives ? "—W. O. 8. (Liverpool).
1t is probable that the interference is being picked up
by the aerial, and therefore it will necessary to
enclose the motor in an iron box and connect the
hox to earth. Alternatively you could screen the aerial
lead and connect the screening to earth. You will
probably find, however, that it will be easier and
more efficient to adopt the first-mentioned arrange-
wment and this will no doubt cure the trouble.

D.C. ELIMINATOR WANTED

“ Having taken K‘“" paper for only a few months
and obtained much useful information from same,
1 wish to ask you whether you could let me have a
biue-print or any back numbers relating to D.C.
eliminators. | am desirous of building a cheap D.C.
eliminaior, input 240 volts, output 60,80, and 120 at
20 mA.”—E. 6. D. (Muswell Hill, N.10).

| We regret that. we have no blue-prints of D.C. mains
units, but a complete constructional article dealing
with a unit which will fully meet your requirements
was given in our issue dafed July 8th last, Back
numbers are obtainable from the Back Number
Department at 4d. each post paid.

i

MAINS TRANSFORMER WINDINGS

I %1 have been looking through bdack numbers of
* practical Wireless *’ and am rather doubtiuf ing
certain dotails relating to mains transformer windings.
‘in one article 1 am teld to wind nine furns volt,
and in another eight turns per wolt. nore,
idifteront gauges of wire are used, but this dees not
seom te account for the difference in the turns. Can
you plesse explain 7 *'—F. W. P. (Lenden, E.7).

| The number of turns per volt in & mains transtormer
depends upon the cross section of the core, the flux
density of material used for the eore, the frequency
with which it is proposed to deal and one or two other
smail features. The usual stalloy material used for
trapsformer laminations has & flux density of approxi-
wmately 60 kilo-lines to the square inch, ™ -

LET OUR TECHNICAL STAFF SOLVE

YOUR PROBLEMS

\ JUERIES and

]

If a postal reply is
desired, a stamped ad-
dressed envelope must

be enclosed. Every

query and drawing

which is sent must bear

the name and add,:-euEtrif the umie&r Send
your queries to t itor, PRACTICA
WIRELESS, Geo. Nownes, Lode 841

Southampton St., Strand, London, W.C.2.

structional details have already been worked out for
you, and therefore you should adhere to the number
of turns which are specified in the individual articles,
as such points as heat dissipation, etc., have already
been worked out by the designer and the various
factors above-mentioned have been taken into account,.

CLOCK DIAL TUNING

‘| have heard of a new kind of tuning dia! which
acts like a clock, 1 belisve the hour hand is geared
to the condenser shaft so that it makes a compiete
revolution te the condenser’s usual haif revolution.
Meanwhile the tuning knob is connected directly so as
to turn the minute hand. Can you teil me it there is
such a device on the market, and it so, from whom |
can obtain it 7 '’——T. H. F. (Repton).

We do not know of such a device obtainable as a
separate component. There Is a commercial receiver
now obtainable in which a clock-face tuning dial is
incorporated, but the dial is divided into two parts,
one half being used for medium-wave calibration, and
one haif for long waves, Two separate pointers are
used, one for each band. We have not seen the
particular device you refer to where each hand operates
separately.

USELESS STAMPINGS

‘1 have by me an o!d L.F. transformer which is
burnt out, and | have taken it to rieces. 1 have
enciosed a sketch showing the size of the laminations,
and ! havo fitieen of each of these. Could | make an
L.F. choke or a transtormer for use in a trickle charger
with these ? *’—H. K. (Daybrook).

‘“]1 have bought a moving-coil loud-speaker,

but it has no name on it and |1 cannot identify
the feads. There are three black wires, one
red and one yellow. 1Is it possible tor you to
telt me how to connect this speaker to my
own thres-valve battery set?

A number of readers are purchasing com-
ponents which have been placed on the market
after being dismantled from obsolete commer-
cial receivers. 1t must be remembered that in
many such cases the actual component may
have been specially made for some particular
circuit or receiver and is, therefore, entirely
unsuitable for incorporation in a standard
receiver. Where these ‘‘stripped " obsolete
components are purchased, the purchaser
should first make certain that he understands
just what use they were intended for, as we
are obviously unable in many cases to offer
any slll:lggestions as to use owing to lack of
knowledee nf - e

The coupon on thu{
page must be attached }
to every query. {

NQUIRIES

by Our Technical Staff

You have not sufficient iron for a transformer for
trickle charging purposes, and there is hardly sufficient
for a really efficient choke. However, if you wind the
core full of No. 26 gauge enamel wire it will probably
prove fairly effective as a choke for use in L.F. circuits,
but we would not recommend its use for mains smooth-
jng purposes,

A SIMPLE PROBLEM

“‘ Could you please tell me what difference there is
between the A.C. mains transtormer described in
““Practical Wireless,”’ dated October 22nd, 1932, which
only heats the cathodes of four vaives to a transtormer
which wili heat the cathodes of seven valves?' —
G. L. W, (Cheshire).

As has been mentioned many times in our pages, the
voltage output of a mains transformer winding is
dependent upon the number of turns. Therefore, for
a four-volt winding with a normal 1in. cross-section
to the core, you would require 32 turns of wire, The
current which that winding has to carry wil] govern
the gauge of the wire, and thercfore if seven 4 volt
1 amp valves have to be fed, the wire for the 32 turns
would have to be heavier to carry double the current
required for foursimilar valves, Obviously as the wire
is heavier, the former would have to be larger to carry
the extra quantity of wire,

PICK-UP AND HUM

‘1 have an A.C. mains 3 radio-gram, and when on
radio the mains hum is hardly noticeable. When
| switch over to gramophone the hum amplifies, but
not untit | put the needie on the record, then you can
hear the hum above the record on certain passages.
1 have shortened the pick-up leads but with no im-
provement.”’—A, G. {Cudworth),

You do not state the tvpe of motor you are using.
If this is of the induction type, then the hum is being
picked up by the pick-up direct from the motor, and
the only really effective remedy is to nse a pick-up
fitted with a hum-bucking coil. 1t may be that the
cabinet is not sufficiently rigid and hum is causing
the cabinet to vibrate. and this is, in turn, transmitted
to the pick-up and then again amplified. Mount. the
motor on rubber gaskets and endeavour to get it
‘*floating.”” 1f the motor is of the ordinary simple
electric type you may cure the hum by covering the
underside of the motor board with metal and connecting
it to earth.

BLUE PRINT OF PORTABLE

¢ Could you tell me if you have a blue-print ot a
good five-vaive portable? | should also like details
of the winding of the coil for this set.”’—J. 8, D,
(Newbury).

Blue-print No. 15 (Hobbies) gives details for a four-
valve portable of the type you require. We have no
such details of a five-valver, and do pot think such a
circult is required in these days. The circuit in
question employs an 8.G, stage and will give ample
volume from & large number of stations. Separate
frame-aerialsare employed, with one stage of resistance-
capacity coupling and one stage of transformer
coupling. The Blue Print may be obtained from the
Blue Print Department, price 1/-. .
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Mlscellaneous Advertlsements

Advertisements are accepted for these
columa at the rate of 3d. per word
prepuid — minimam charge 3/~ per

paragraph—and must yeach this office
pot later than Tuesday for the following

weok' ue. tions sh )
be aued to the Advertuemen!
Munm, “Practical Wireless,”” 8 South~

ampton Street, Strand, London.

PREMIER SUPPLY STORES

offer the following Set Manufacturers’ Surplus New
Goods at a fraction of the original cost; aH goods
guaranteed perfect; carriage paid over 5/-, under
5/- postage 6d. extra (Ireland, carriage forward).
REMIER SUPPLY STORES announce the
purchase of the entire stock of a world-famous
Continental valve manufacturer. All the following
types of standard mains valves at 4/6 each. H. HL.
1. Power. Directly heated 6-watt Pentode. Directly-
heated 9-watt Pentode. High magnification Screen-
grid, low magnification Screen-grid. Variable-Mu
Screen-grid. 250 volt 60 milliamp, full-wave rectifiers.
THL following types 5/6 each. 350 volt 120 milli-
amp, full-wave Rectifier. 500 v, 120 ditto, 6/6.
Dario Factory Valves 4 v. filament. Set of 3, comlstmg
of Screen-Grid, Detector and Power or buper -Power,
6/6 the lot. Power or Super-Power, 2/6.

LIMINATOR Kits, including Transformer choke,
E ‘Westinghouse metal recnﬁer, Dubilier (‘Ondel'lS(-‘lS,
resistances and diagram, 120v, 20 m.a., 20/-; trickle
charger 8/- extra; 150v, 30 mllhamps, with 4v.
2-4 amps, C.T. LT 25/-, trickle charger 6/6 extra ;
250v. 60 muhamps, with 4v., 3-5 _amps. L.,
30/-; 300v. 60 m.a,, with 4 volts 3-5 amps, C.T. I.T
37/6; 150 volts 50 mllhamps, 27/6.

MERICAN Triple Gang 0.0005 Condensers, with

trimmers, 4/11; Premier chokes, 23 mﬂhamm
20 henrties, 2/9; 40 mxllmmp< 25 hys., 4/-; 65 milli-
amps. 30 hys, 5/6 ; 150 milliamgs. 30 hys ., 10/6;
60 milliamps, 80 hvs 2.500 ohms, 5/6.
ARLEY Pick-up, complete with arm and volume
control, 12/6.
RITISH RADIOPHONE Wire Wound- Potentio-
me?ers, with mains switch incorporated, 10,000
ohms
REMIER British-made Meters, moving-iron, flush

mounting, accurate, 0-10, 015, 0-50, 0 100,
9-250 ma., 0-1, 0-5 amps.; all at 6/-,
PECIAL offer of Mains Transformers, ianu-

factured by Phillips, input 100-120v. or 200-250v.,
output 180-0-180 volts 40 m.a., 4 v. 1 amp,, 4v. 3 amp,,
4/6; 200-0-200v., 4v. 1a., 4v, 3a., 4/6.
LL Premier Guaranteed Mains Transformers have
Engraved Terminal Strips, with terminal con-
nections, input 200-250v. 40-100 cycles, all windings
paper interleaved.
REMIER H.T.R Transformers, 2530v. 60 m.a.,
rectified with 4v. 3-5a. and 4v. 1a. C.T. L.T., screen
pnmary, 15/- with Westinghouse rectifier, 29/
4V C.T., ov. 2a. C.T., 9v. 1a., 12v. 1a,, 7/6 each
4v. 3‘59, 22v. 1la,, 8/6 each; 10v. 3a., 14v. 4a.,
10/- each.
REMIER H.T.9 Transformer, 300 v. 60 m.a., with
4v. 3-5a. and 4v, la. L.T., and screened
primary, 15/-; with Westmghouse u’ctxﬁer 28/-.
REMIER H.T.10 Transformer, 200v. 100 ma.,
rectified, with 4v. 3-5a, and 4v, 1a. C.T., L.T, and
hcreened primary 15/-; with Westmghouec rectifier,

I‘)REMIER Mains Transformers, output 135v, 80
m.a, for voltage doubling, 8/6; 4v. 3-4a., C.T.,
2/- extra; Westinghouse rectifier for above,
gnmg 200v, 30 m.a., 8/6.
REMIER Mains Transformers output 250-0-250v,
60 m.a,, 4v. 3-5a., 4v. 2-3a., 4v. 1-2a. (all C.T.);
With sereened pnmary, 15/-.
REMIER Mains Transformers, output 350-0-350v.
90 m.a., 4v. 3-5a., 4v, 2-3a., 4v. 1-2a. (all C.T.),
with screened primary, 15/-.
REMIER Mains Transformers, output 400-0-400v,
100 m.a., 4v. 4-5a,, 4v. 2-3a,, with screened
primary, 15/-.
REMIER Auto Transformers, 100-110,200-250v,,
vice versa, 100-watt, 10/-

ULTI Radio Output Transformers, 4/6. Twin
Sereened Wire 3d. per yard.
ENTRALAB Potentiometers, 50,000, 250,000

half meg, any value, 2/-; 200 and 400 chns, 1/-.
ELIABLE, Canned Coils with Circuit, accurately
matched dual range, 3/- per coil. Please state
whether Aerfal or H.F, required. Ditto iron eore, 3/6.
REMIER L.T. supply Units, consisting of Premier
Transformer and Westinghouse rectifier, input
200-250v. A.C., output, 2v. jamp., 11/-; 8v, } amp,,
14/6; 8v.1lamp.,17/6; 15v. 1 amp., 19/-; 6v. 2 amp,,
27/6; 30v. 1 amp. 37/6
AGNAVOXD C. 152, 2 500 ohms, 17/6 ; D.C. 154,
2,500 ohms, 12/6 ; D.C. 152 Mngna 2 500 ohms,
87/6; all’ complete w1th humbuckmg coxls, please
st,ate whether power or pentode required ; A.C. con-
version kit for above types, 10/-; Magnawx PM,
7in, cone, 18/6.
RAMPIAN M.C. Loud-speakers 2,500 ohm. field,
9in, cone, handles 5 watts; 2 /-
RAMPIAN P.M. Loud-speakers, 9in. cone, handles
4 watts ; 18/6.
STERN ELECTRIC Condensers, 250v. working,
2 mfd., 1/-; 2 mfd. 400v., /6.

(Cominucd at top of colunm three)
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K"‘ 13 A!l Author’'s Kit ot Speelﬁcd Parts, in-

cluding Peto - 8co £3 o o

METAPLEX Chassis but less Valvos
and Cabinet. Cash or C.0.D. Carriage

Paid. Or 12 monthly payments of 5/6.
1 Set of Specified Valves -~ &1 13
1 Peto-8cott Table Cabinet’ (Caxmxe 2/8 extm) . e 17 9
7 Mp”
-KIT #B"—, KIT ¥C"————
H oA i ) @ As Kit A7 but with
e K oA o | E AT A R
i Carriage Paid, 24/11/6, 1 1 Table Cabinet, ~ Cash or 3
i Or 12 monthiy payments | 3 C.0.D. Carriage  Paid, |
Y oof 8/6, 1 1 25/0/0. Or ‘12 monthly §
!_ iy payments of 10/, !
r= L e o et
1] 2 “B” but with Peto-Scoit
: KIT cc \Valnut. Cansolewe Cabinet with Shelf =
1 and Baffle. Cash or C.0.D. Carriage Paid, £5/16/0, or 12
i i

monthly payments of 10/8.

It Peto-Scott Permanent Magnet Speaker required add 19/6 to
Cash Price or add 1/9 to each monthly payment,

.| THE LEADER A.C. THREE

K'T “A” Author's  Kif of First Specified parts,

including METAPLEX s 5 , I 5 , o

ready drilled Chassis, but less Valves and

Cabinet. Cash or C.0.D. Cama.ge Paid.
Or 12 monthly payments of 18/8.
“A* but with set of Specified

i
H HRY

! KlT B Valves. Cash or C.O.D. Carrlage Paid.
| 5811216. Or 12 monthly payments of 15/

As Ki

NEW W.B. P.M.4A. MICROLODE PERMANERT MAG- Send
NET SPEAKER, complete with switch-controlled multj- 5 Ig
ratio input transformer. Cash or C.0.D. Carriage
Paid, £2/2/0. only
Balance in 7 monthly payments of 5/9.
ATLAS C.A25, for mains, Class B and Q.P.P.  Four Send
ta.ppmgs 60/80, 50/90, 120, 150, 25 m/a. Cash or 6/_
C.0.D. Carringe Paid, 19/6.
Balance in 10 monthly payments of 8/=. only
NEW LISSEN SKYSCRAPER FOUR ALL-WAVE 8end
CHASSIS MODEL, cnmplete kit comprises all com- 10 l3
ponents, including set of Lissen Valves. Cash or C.0.D.
Carriage Paid, £5/12/6. only
Balanee in 11 monthly payments of 10/3.
NEW LISSEN 7-VALVE SUPER-HET CHASSIS MODEL, Send
complete with Lissen Valves in sealed Carton., Cash 15 I
or C.0.D. Carriage Paid, £8/17/6. -
Balance in 11 monthly payments of 16/8. only
TELSEN §.6.3. KIT, less valves, Cash or C.0.D. Send
Carriage Paid, £1/18/8. 4 /6
Balance in 9 monthly payments of 4/6.
If valves required, add $1/18/0 (o Cash Price; H.P., only
12 smonthly payments of 7/
'&mmh 825 ITAB KIT. Send

sh or
Carriage Pam 81/9/6. 5/ -
Balance in 5 monthly payments of 5/3. only
PHILCO 5-VALVE BALANCED SUPER-HET LOW Send
BOY CONSOLE MODEL 586, including Loud-speaker and 1 6 /6
Cabinet. Original price 22 Gns. Our Price, Cash or

.0.D, Carriage Paid, £12/12/0, only
Balance in 17 monu:dy payments of 16/8,
| PETO-SCOTT PERMANENT MAGNET |
H MOVING-COIL SPEAKER !
] Power and 1
] Pentode Output. 1
1 Complete  with in- {
1 put transformer. i

8end only 2/6; bal-
| ance in 5§ monthly |
] payments of 4/- ]
] Cash or C.O.D }
Low Ca.rnage Paid, 19/6 1
mucellaneonl Components,

IMPORTANT Parts, Kits, Finished P Recetvers

e ———————
or Accessories for Cash, C.0.D. or H.P. on our own system of Easy
Payments. Bend us a list of your wants. Wz will quote you by
return.  C.0.D. orders value over 10/- sent carriage and post charges
paid (GREAT BRITAIN ONLY). OVERSEAS CUSTOMERS
CAN SEND TO US WITH CONFIDENGE. We carry a special
export staff and save all delay. We pay half carriage—packed Jree.
Send full value plus suflicient for half carriage. Any surpius re-
Sunded Hire Purchase Terms are NOT
available to Irish or Overseas customers,

PETO-SCOTT CO.,
London. E.C.1.
West End Showrooms :

71, City Road,
hone > Clerkensoell 9406-7

LTD.,
e
‘elep)
Dear Birs,~Please -end me CASH/C O D./H.P.

for which I enclose £....,...... B S o
CASH/H.P./DEPOSIT.
NAME,

im Pr.W. 7,4/34

(Continued from foot of column one)

BT H Truespeed Induction Type (A.C. only) Elec-
tric ne  Motors, 100-250v.; 30/-,
ype YH 100/250v. A.C. or D.C., 42/-.
of Wire Wound Resistances, 4 watts,
19,000 ohms, 1/-; 8 watts, any
ms, 1/6; 15 watts any value ut-
- 25 \satts, any value up t(=

complete. 10’
PECIAL Offer

any value up

value up to 15,000
to 50,000 ohms., 2/-;

ohms, 2/6,

OLAR 3-Gang STAR .0005, manufacturers type.
Fully, screeped, 7/ 6 with mmmers, /6 cxtra.
CYLDON Capacitors (Double Trimmer), 1/ Utility

0005 2-gang Bakelite Condensers, concentric
Uniknob Trimming and Disc Drive, complete, 3,6,
DISON BELL Doubte Spring Gramophoné Motori
complete with turutable and all fittings; a really
sound job, 15/-.
MPLION Cone Loud- -peaker Umts 1/9, comp]efe
with 12in, cone and chassis, 3/11 each. Worth
treble. Larger Unit with 12in. chassis, 5/9.
RMOND Condensers, 0.0005 2-gang, sem:-shle]ded
2/6; brass vanes, ‘with trimmers, 3/6.
IRE ‘Wound Potentxometen 15, 000 ohms, 1,6;
50,000 ohms, 2/-; 500, 000 ohms, 3/6.
OME Radio Microphone, complete, 5/~;
plug in to pick-up terminals.
LARGE Selection of Pedestals, table, and radio-

simply

gram cabinets, by best manufacturers, at a
fraction of original cost for callers.
ESTERN  ELECTRIC Maings Transformers,

500-0-500v. 150 m.a., 4v. 3-5a., 4v, 2-3a., 4v.
2-3a., 4v. 1a. C.T.,, 4v. 1a. C.T., 19/6.
ELIABLE Intervalve Transformets 3-1 or 51,
2/-. Dubilier, .05 mica, 1/0.
.C.C. (‘ondensers, 250v. w\orklng; 2mfd., 1,9;
1,000 ohm, 150 m.a., variable, 2/-.
T 06 E]ectrolytlc (‘ondenaers, 440 volts working,
4 mwf. or 8mf., 3/-; 15 mf., 50 v. working, and
50 mf. 12v, “orkmg 1/ 25 mf, 25 v. working, 1/3.
.M.V. Block Condensers, 400v. vsorlung ;4x4x1
xlxlxlelelel 6/-; 4x2x1x
1x1x0.5, 4/6.
UBILIER Condensers, 2 mf, 1,200v. working, 4/- ;
8 mid. dry electro!yhc, 450v. working, 3/-.
HE Following Lines 6d. each or 5/- per dozen—
Chassis valve holders, 5 or 6 pin, screemed
screen-grid leads, any value 1-watt wire end resistances,
wire end condensers, 0.0001 to 0.1, trimming condensers,
T.C.C. 6 mid. 50 v. electrolyties.
LEASE mention PRACTICAT WIRELESS when
ordering.

PREMIER SUPPLY STORES

20-22, High Street, Clapham, S W.4, MACaulay 2188,
Close 1 o’clock Wednesdays: open to 9 o'clock
Samr(‘iiays. Nearest Station, Clapham North Under-
groun

NIVERSAL®” RADIO BARGAINS.—Stamp for
our huge bargain list of Components, Kits
and Sets.— ‘UNIVERSAL,”” 20, Victoria Road,
Peckham, 8.E.15.,, New Gross 4933, .
ADIOVISION SUPPLIES, 94, Grove \’ale E,
Dulwich, 8.¥.22, offer —Ardron 8.G. 3 Sets,
complete Mullard valves, Batteries, Speaker, all
housed in Walnnt Cabinet, 77/6. Ready Radio
303 Kits with Walnut Cabinet and P.M. Moving Coil
Speaker, 39/6. Iron Cored Dual Coils, 2/11. Bakelite
Cased ‘Transformers, 2/3. 100 U Speakers, 12/6.
Midget P.M. Moving Coil Speakers, Universal trans-
former, 14/9. Hercules H.T. Batteries, 60, 3/6; 100,
5/6; 120, 7/3. Utility 2-Gang Condensers, ideal 10:
Leader 3, 9/6. Stamp for list now.

REPAIRS to Lond Speakers, 4/-; Blue-Spots, 5/- H
Transformers, 4/-; Moving Coils and Ellmmators,
Quoted jfor. All repairs remagnetised free,
GuaranteM.  Disconnt for trade. Clerkenwell 9069,
E. C. Mason, 44, East Road, N.1,
THE following unused set manufacturer’s surplus
for disposal,  all goods guaranteed perfect;
Magnavox 152 (9in. cone, 24/) Magnavox 154 (7in.
cone), 16/3, with 6,500 or 2,500 ohm field power or
pentode transformers. Magnavox 254 P.M., 18/G.
Dubilier electrolytic condensers, 8 mfd, 500V, .y 00V,
50 mfd, 4 mfd,, 500v., Dubiller or Erie resistors,
1 wat type, 7d, B2, plck-up tone arms, 3/-.
“ Clydesdale *” mains umts, 25msoutpnt, D.C. type
12/6, A.C. type 25{-. types of brand new
American valves in stock ﬁrsb-class makes :
226, 227, 1124, 45, 30, 280 8/-; 224, 235, 551, 57, 568,
59, 75, 77 78, 89 247 P.Z., 38, 36 44, 2A6 2A7, 6A7
‘37 46 32 82 83, 12{- UX250 UX281 UX210 17/6
FSTII\GHOUSE rectiﬂel‘s HTB 10/-, H.T.9,
H.T.10, 11f-, Regentone transformers . for
H.T.8 or HTQ with 4 amp. L.T., 7/6. Hot-wire
meters, O-oOOma, 5/6 ; Radiopaks, superhet or 2-H.F,
type, 37/6 Radiophone LF. transformers, 6/6;
“Collaro” " Eleetric Gramophone Motors 37/6;
Marconi K.,19 plck-ups, 23/6 ; carriage pald, cash with
order or C.0.D., immediate dehvery send for list,—
Ward, 2nd Floor, 45, Famnodon Street, London,
E.C.4. Telephono HOL. 9
ELEVISION DISC KIT 50/-. Ilustrated Con-
structors’ Handbook 1/-. *‘ P.W.” Specifications
Listed.—Bennett Television, 50a, Station Road, Redhill.
RAD-AUT()-GRAi buy Modern Second-Hand
Components for Cash.~-39, Tulketh St., Souths
o 1
RICSSUN . 3/1 L.}, Transformers, List Price,
17/6, New and guaranteed, Our price, 2{3
g‘?s(t-; tl‘ree U.K.~Pioneer Radio, Coptic Strees. London,
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OUTHERN RADIO'S Bargains.—Set manufac-
turer’s guaranteed surplus.
OILS.—Igranic iron-core band-pass 3 coils unit.
Screened. Ganged on bage with switch, 16/
(list 33/-).
ISSEN Super-het 3 coils unit. Screened. Ganged
on base with wave-change and filament switches.
Type LN5181 for battery or mains, 12/6 (hst 30/-).
EWCO3 Coﬂs .—Types 0.8.C. /12 T.0.8.; LF.T.;
T.B.F.; AW.C.; 38/3 each. B. P F. band- -pass
filter B, P.F 4/- (list 12/ -).  All coils brand new in
orxgmal cartons.
ARIABLE Condensers.—Lotus 3-gang 0.0005,712/6;
Lotus 2-gang, (.0005, 8/6 ; Lotus Dyblock single,
0.0005, 4/9 (list 9/6) ; all these condensers are complete
with dials, ebcutcheons, knobs, fully screened with trim-
mers, and boxed ; Igranic variable, 0.0003 and 0.0005,
2/3; Hy dra hlock condenser, 16 mfd, (24+248--241
+1), 1,000 v. D.C. 7/- each; 20 mfd. (2+2+4+242+2
+2+2+2+1+1+1+1) 1,5 00\ D.C., with terminals,

11/6 ; Dubilier 4 mfd. ("+1+1), 1, 000 v. D. C., 2/9;
4.5 mfd. (2.25+2.25) 1,000 v. ‘for mains noise
2 wfd., 1/6;

suppression, 3/-; Fixed 4 mfd., 2/3;
1 mfd., 1/-.

PEAKERS,—Blue Spot Permanent Magnet with
universal transformer for power, super power,

pentode and Class B, 23/- (list 39/6). Celestion
Soundex Permanent Magnet, 17/6 (list 27/6).  Celestion
P.P.M./W., 25/- (list 49/6). e

BLUE Spot 66K, in cabinet, 16/- (list 42/6).
) /St)ork Speaker in magnificent Labmet 19/6 (list
£3/15,
BLUF} Spot. Genuine 100U, inductor speaker on
chassis, 13/6 (list 39/6).
EADY Radio D.C. mains energised moving-coil
speakers with Humbucking coils and universal
transformers. For all voltages, 16/6 (list 39/6). All
new in cartons.
CONSTRUCTOR’S Kits.—Ready Radio Meteor
“ A’ Kits 3-valve screen grid with cabinet and
Celestion moving-coll speaker. Less valves, £3/7/6;
with 3 specified Mullard valves, £4/10/- (list £8/17/6).
8.T.400 Kkits, all specified propnetarv components,
£2/19/6 (list £4/17/6).
PECIFIED C(abinets for Ready Radio Meteor
kits, 17/6. **303° Kkits, 13/6.
GRANIPAK Complete Tlming Unit, comprising
completely screened coils  with wavechange
switch ; Igranic 3-gang condenser with cover;
escutcheon disc drive assembly with pilot lamp
attachment ; mains switch ; three 5-pin valve holders ;
grid leak and condenser; engraved terminal board,
complete with circuit ; actually made for A.C. mains,
but can easily be adapted for battery sets; list pricz
57/6, our price 27/-, brand new, wired ready for use.
RAME Aerials,—Lewcos dual wave superhet, 9/-
each (list 27/6).
PECIAL Bargain Offer of Iewcos Spaghetti
Resistances, all sizes, in original sealed loxes,
4/- per dozen, assorted ; special price to trade, 36/-
per gro.
LAI)X RADIO Instamat Transformers, for
matching any valve to speaker, Junior model
11/6 (list 27/6), Senior model 14/6 (list 37/6).

[CK-UPS.—B.T.H. latest Semior type (1934)
Needle armature. Bronze, 30/- (list 40/-).
Marconi ** No. 197 (1934), 22/6 (list 32/6).

AINS Transformers.—Auto. step-up or down,
0/250 v., 60 watts, 11/6 ; 100 watts, 14/3, Full
list of Mains transformers and chokes sent Free.
Specials can be supplied in 3 days. All transformers
and chokes guaranteed 12 months.
MISCELLANEOUS.—Rotorohm and Radiophone
volume controls, all values, 3/- each; with
switch, 3/3 (list 10/6); S.T.500 coils, 5/6 per pair ;
Hellesen’s 8 mfd. elec trolytic condensers, 2/9 each;
‘Westinghouse metal rectifiers, H.T. 6, 7, 8, 9/3 each;
Ferranti chokes, 20 henry 60 m.a., 6/9 each ; Ready
Radio L.F. transformers, 5-1, 3-1, 3/3 (list 8/6);
B.T.H. transformers, 3/6; Lewcos superhet 8-way
bases, complete with valve-holders, grid leak, fixed
condenser, type ‘‘ 48,"" 2/- each.
LL Goods Guaranteed and Sent Carriage Paid.

RANCHES at 271-275, High Rd., Willesden Green,
N.W.10 and at 46, Lisle 8t., W.C.2; please send
all post orders to 323, Euston Rd., N.W.1.
OQUTHERN RADIO, 323, Euston Rd., London,
N.W.1 (near Warren St. Tube). ‘Phone : Museum
324,

EPAIRS—REWINDING—OVERHAULS. New
R cones and centres fitted any make M/c chassis,
M/c’s rewound., Mains transformers, ete. Receivers
converted D.C. to A.C. Write Repalr Dept. C.

EEDON P.L.R. -Co.,, 80, Lonsdale Avenue,

London, E.C. (Grangewood 1837.)
ANTED good Modern Wireless Parts, Sets,
Eliminators, Meters, Valves, Speakers, etc.

Spot Cash waiting, Send or bring. We pay more
than any other dealer. Open 9-8. —Univemty Radio,
142, Drummond St., Hampstead Rd., N'W

OUDSPEAKERS, any make Re-wound and
Re-magnetised, 3/6. Prompt Service, Years’
Guarantee.—Breeze, Clapper House, Marden, Kent.

UILD the A.C. Leader 3 with a Meifo-Rad solely
specified kit, £4.14.6 complete (10/- monthly)
Rattery Model Leader 3, 43/- complete ; ST300 Star,
63/6 ; ST500, 78/- ; Orbit 3, 75/-.—Melforad, 5, Queens
ry, Hme (Lists free)

(,C"m"“d

MINATURI

K MITERS

¢ BULCIN E

u«r a (,aus along.

Lmdcm Showrooms, 9,10, 11, Cursilor SE.,

These compact little
magnetic  instruments
have bezels finished in
dead black with matt
silvered dials fitted with
unbreakable glass.
Guaranteed +- or — 5%
accurate,

MILLIAMMETERS.
List No. Scale  Ohms
0.M.14 0-8 mA. 1,040

Price 8/6 each.

D.M.15 0-15 , 1,080
D.M.16 0-20 500
9.M.17 0-30 220
D.M.A8 0-40 150
D.M.19 0-50 120
D.M.20 0-100 .. 30
D.M.21 0-200 10
Price 7/6 each.
VOLTMETERS.
List No. Scale Ohms
- 0-3v. Q
0-8 v, 400
Price '7/6 each.
AMMETERS )
No. Scale V. Drop
4 . 0-05 0.5v.
5 0-14A 0.5v,
6 034 0.5v.
7 064 0.5V,

Price 7/6 each.
CENTRAL ZERO
AMMETERS.
List No. Scale V. Drop
D.M.25 13-0-13A. 0.57v.
D.M.26 3-0-3A. 0.5 v,
Price '7/6 each.

Senﬂ for 80-Page Catalogue
| No. 153 “N.” Enclose 2d.
Postage.

A. F, BULGIN & Co. Lid.
Abbey Road, Earking
€ hancery Lane, £.C.4-

Soldered

confacls are

better

ELECTRICALLY

SOLDERED
ARE BEST

Switch on a Solon Elec-
fric Soldering lron and

in three minufes it is
ready for use. It plugs
into alampholder. Usea

SOLON

TRADE MARK

ELECTRIC

/3 SOLDERING

handy man

IRON

if unable to ablain, send us the name
of your nearest dealer.

W.T.HENLEY'S TELEGRAPH WORKS COMPANY LD,
¥.0.15, Dept. —HOLBORN VIADUCT—LONDON —E.C.1

MADE

IN ENGLAND

THE ‘GOLD-MINE STORES’

Offer You ‘The A.C. Leader IlI," 49/8, post fres.

REE APPROVAL COSTS YOU NOTHING.—

Your satisfaction complete or money returned
without question.

XACT TO SPECIFIED VALULS THROUGH-
OUT.—The Leader 1II Kits (A.C. and battery
motdels), are made up exact to specified values

throughout. The price alone falls short of this

standard,

WE GUARANTEE YOUR SATISFACTION so
why pay more? We wiil send on full approval

against cash or C.0.D.

UILD THE A.C. LEADER III, KIT A, at 60°%

SAVING.—Complete to the last screw, mth
chassis, all components, sundries, blueprint an(l copy
of PRACTICAL WIRRLESS, Post pmrl 49/6 ; battery
model, 25/6. Please note since first ad\ertlse(l in
PRACTI(‘AL WireLErs, March 3rd, we have not had
one battery Iit returned, and now for the A.C. model,
which is just as good.
BUILD THE A.C. LEADER III, KIT B, as ahove,

Lut with matched set of three (and rectifier)
British and fully guaranteed valves. Price 84/6;
hattery Kit, 36/6.

UILD THE A.C. LEADER III, KIT C, as Kit

B, but including high grade console cabinet and
4-pole bal. armature speaker unit, comprising the
complete outfit. Price 99/6 (if Permanent Magnet
speaker preferred, add 9/6); battery Kit, 47/6 (with
batteries, 57/6).

D. ONLY, POST FREE.—Enclose also 3d. stamps

for your April number of THE * RADIO GOLD-
MINE.” By far the most comprehensive lists of
up-to-date surplus goods (Kits, components and
accessories) yet produced; April issue now ready,
with a general price level lower than ever before.
Avoid delay. Send (enclosing 3d. stamps) to-day.
\B.; BLUE-SPOT; AMPLION %PEAIxP RS
CLEARANCE.—W.B. Permanent Magnet (or-
dinary or Class B type) (list 37/6), 18/10; leohon
P.M., 16/10; Blue Spot 100VE (list 32/6) 15/10;
31X (list 25/6), 15/4; 66K (list 12/6), 7/3. Amphon
Cone Units, 1/8. Special offer. P.M.M.C. speakers,
12/6.
ROWNIE COILS CLEARANCE.,—AIl dual range
with reaction. New line, 1/6; also screened,
2/6; Special Iron Cored (diagrams included), 3/3:
S.-Wave, 2/10, Special Lucerne Coils, 3/3.
HILIPS MANSBRIDGE CONDENSEI{S CLEAR-
ANCE, 750 v. test, 1 mfd.. 81.; 2 mfd., 1/4;
4 mfd., 2/3; Dubilier W ot Flectm]\ '8 mfd., 2/9.
DUBILIPR FIXED CONDENSERS CLEAR-
ANCE and Edison Bell, Mica, .0001, 2, 3, 4, 5
mid; .001, 2, 3, 4, 5, 6, 7, 9 mfd Tubular mica
type. .0001, .0003 mfil., all 3d each : 2/9 doz.
RITISH RADIOPHONE AND H.M.V. VARI-
ABLE CONDENSERS CLEARANCE.—H.M.V.
3-ganyg, 5/9; Br. Radiophone, 2-gang with escutcheon,
S.M. drive, panel light, ete., 6/11; .0003, .0005 mfl.
air-spaced, 2/3; Slow Motion Type, 2/11; Mica
Dieleetric, 0003, .0005, 11d.; ‘ Duotune’ Extensers
(list 12/6), 2/11; S.M. Type (list 18/6), 4/10; Differ-

entials, 1/4.
RIE, HM.V,, PHILCO RESISTANCES
CLEARANCE.—H.M.V. 4 watt glass cased,
100,000 ohms, 4id.; Krie, 1 watt, all values to 60,000
ohms, 4}d.; Dubilier, 1 watt, 100,000 ohms, 3d.:
Philco, 2, 10, 15, 16, 20 and 32,000 ohms,, 3id.;
Ldison Bell Carbon to 70,000 ochms, 44d.; to 150,000
5d.; to 350,000, 5id.; to 500,000, 6d.; Spaghettis,
every size to 100,000 ohms, 33d.; Grid Leaks 3} to

3 megs., 3d. each.
SUNDRY COMPONENTS

MPLION AND
CLEARANCE.—L.¥. Transformers (list 5/6),
B. Driver, 3/11; Output

3:1 and 5:1, 2/2; CL
Chokes, 3/11; Amplion Speaker Units (worth 7/6), 1/8;
H.F, Chokes 9d. ; V-holders, 4 pin, 24d.; 5-pin, 83d.;
7-pl m, 6d. ; &thcheq push-pull, 2-point, 4}d. ; 3-point,
5id.; Grid Leaks, 4, 1, 1}, 2 and 3 megs., 3d. each
.L.C. GOLD-MINE’ KITS CLEARANCE renre-
sents absolutely unprecedented values. They
cover a comprehensive range of up-to-date circuits
which will meet every home constructor’s require-
ments. Supplied complete with diagrams, instructions
and all sundries in sealed cartons. Straight 2-valve,
8/G; 3-valve, 10/6; S.GIIL, 18/6; S8.G.IV, 25/-;
SHORT WAVE KITS 2-valve, 12/6 3-vahe 18/6 ;
Class B 111, 27/6. ADAPTOR KITS: S.W. Adaptor,
8/6; Super-Het, type, 15/6; Class B Adaptor, 10/6 ;
A.V.C., 14/6. CLASS B KITS: 3- -valve, 22/6; S.G.IV,

/LIMINATOR KITS8, with full diagrams, 4 tappings
to 150v. A.C. 25 ma. 21/6. Class B, 29/6.
D.C. 9/6. (Westinghouse Rectifiers.)
N1VERSE PICK-UPS AND SUNDRY CLEAR-
ANCES. Super Pick-up (list 20/-), with vol.
control, 12/6; Igo. Electric Clocks (A.C. 100-240 v.),
various coIours (list 32/-), 12/6; Colaro Universal A.C.
Motors, with Auto-Stop (list £2/10/(J), 37/6.
ONDON EAST CENTRAL TRADING COMPANY
(Dept. M.106), 23, Bartholomew Close, London,
E.C.1 (telephone : NATional 7473). Goods over 10/-
value, postage free, Under 5/- value—cash
Over 5/- cash or C.0.D.
D. POST TFREE.—Secure your copy of THER
‘RADIO GOLD-MINE' TO-DAY.

The Miracle Medium in Modern Radio

THE ‘RADIO GOLD-MINE’

only.
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PEARL & PEARL

190, Bishopsgate, London, E.C.2. All the following
bargains gnarantced new goods. Cash or €.0.D,
Carriage Paid.

LN%L\ type L.N.5I181, superheterodyne 3-coil

ganged unit, specially designed for use with
hattery or mains driven superhet receivers, 3 dual-
range shielded coils ecomplete with wave-change and
tilament switches, operated by onec knob on an
alominium cha , with leaflet of circnits and full
instructions ;  list price 30/, our special bargain
after 125,

ISSEN 17,6 Oak Cabinet Sprakers; 10,6,

P()L.\R 2-ganged Screened Condensers. with trim-
mers, pitet lamp holder, calibrated scale and
exeuteheon ;” list 21 ‘6, our price &/11.
]mm Marconi 2-valve Se (]0?4 models), with
Mareoni valves > 4 guineas, our price,
coniplete with batterlm
JH()T]’()\r 4pole lhhnn(-d Armature Speakers,
type ** B, senxitive. beautiful fone: Jist 2276,

our price 6:11.
LJL\COLN Stewart 20 milliamp D.C. Eliminator,
3 output tappings. brand new and guaranteed :

13/11.
RET.

All Mail Orders Direct to PEARL & PEARL,
180, Bishopsgate, London, E.C.2.
Calizrs only can also obtain all above bargains from
onr London brapches : 100-101, Honndwditeh: and
11, Livernool st.

sSend posteard for Bargain List *° B

B 65/-POI.ISHE035/-
: CABINET FOR
No Middie Profits.
Famous maker offers nnest Kadioll
TFurniture., As supplied to B.B.C.,
a quality and vajue impossible to|
‘ better. Beauti.nlly tand polished.
PG UALANTEED Piano-tone
[N 2 coustically. .

B

#’1 Cabinet (P.R.) Works. Albion Road,
Bexleyheath, near London.

% DIRECT—on FREE TRIAL
(or 10{- monthiy). 4
LIST FREE! From makers

EASY TERMS ZRoMET,

Any Amplion, Blue Spot, Baker, Celestion,

Epoch, R. & A., Rola, Sonochorde, Grampian,

Igranic, Lamplugh, Magnavox, Ormond, W.B.,
or Ferranti Moving Coil Speaker Supplied

Send B[ only

and pay the balance by monthly instabments. No
references.  Entirely private and confidential.
KITS, PARTS, SETS, ELECTRIC
CLOCKS ON EASY TERMS.

Send for list of 83 Speakers, and state
requirements,

TURNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., London, E.C.4.

Telephone : Central 1903,

Combines the latest
type Rola P.M. Mov-
ing-Coil Speaker with
a complete, pro-
perly matched
A Class “B? Unit.
Simply connect to
your battery set
/ and you obtain volume equal to an
| expensive all-electrio set at very low
P use of H.T. current. ONLY
2[6 FOR 7 DAYS’ TRIAL, if satis-
pay further 2/6 at once, then
10 monthly payments of 7/8 (Cnsh in 7 days 23 . 11).
E. J. HERAUD, Ltd., Depi. W.53,
NUMBER ONE, EDMONTON, LONDON. N.18

Oow

PRACTICAL WIRELESS

CHOSEN_!
for the “A.C.
LEADER THREE”

Practicar WireLEss Technicians
required a strong, reliable Trans-
former for their latest Set—the
result is that Heayberd have
specially constructed a Transformer
to suit their particular require-
ments. When making up this Set,
you surst use the model selected
to ensure the best results.

MODEL LEADER 3,
PRICE 16/-

e = e o =P OST NOW = == o it s s

1 enclose 3d. in stamps for 40-pp. booklet
containing A SPECIAL TELEVISION SUPPLE-
MENT.,

Mr.o oo

F. C.
HEAYBERD
& Co,,

10, Finshury St.,’
LONDON, E.C.2.

MONARCH OF THE MAINS.

UTILITY SALES CO.

LAST WEEK we received THOUSANDS of post
cards demanding our LISTS. As we have not
yet sent out FORTY THOU , some Readers
have NOT asked for theirs. A “ P.C.” TO-DAY
and you SEE yours TO-MORROW. The INTEREST.
ING new BARGAIN Lines of the week are :—
ADIO TIME SWITCH. C(Can be set to turn off
Radio at specified time, Clockwork Movement,
fit any set, 3/6.
ADIO GRAM liectric Motor and Turntable,
complete with acc ries to run perfectly from
3 dry Cells or 4 VoIt Accumulator, 15/-.
UATL Wave Screened Iron Core Coil, matehed for
B.G. 3 diagrams, 2/6.
EL]&("J‘RI() Soldering Iron, any voltage (specify).
Perfect, lasting, 4/6.
ONDENSERS : Variable Sclid  Dialectric  with
knob, 0003, 0005, 94. .00013 Ditlerential, a real

~

good article, ];e;. ot Ormoml 70003 for reaction list,
4/-, ou]_v 1/6. " Preset.”” for Aerial selovh\ity, Od.
“Lotus ' Dyblock, as before, 4/-. " Lotus” Twin

0005 with Slow- motmn dial, no 9~(*ut<h(\m1, /11,
ARIO Yalves. 2 Volt H.F., DET., L.F., R.(‘.,
3/-. Pawer, 3/9. 4 Volt H.F., DLT I.F
lr 3. Power LAGLE, 1/6. ['ldl)\f()!lnel
"DARIO 3 or 5: 1, 10 OF COURSE it’s ¢)L]’
LIST you w ant to SEI to order from —
UTTLITY SALES (0., 27a, Sale Street,

senp To FOYLES |
FOR BOOKS!

New and second-hand books on Wireless and all other
subjects. Over two million vol in stock.
free on mentioning your interests.
118-125, CHARING CROSS RD., LONDON, W.C.2.
Telephone : Gerrard 5660 (7 lines).

R I, N
RADIO SUPPLIES

Send your list of Ladio nceds for our quotation,
Kits, Parts, Scts, etc. Everything in Radio stoc .
prompt delivery. 7 days approval. Catalogue free.
Taylex & Standard Wet H.T. replacements stocked,
N. TAYLOR, 9. GROVE RD.. BALHAM, S W.12.

Lordon, W 42.

OBURN RADIO offer special purchase of T.C.C.
Condensers.
.0.C.—250v. working—0.01, 7d.; 0.1, 7d.; 1 mfd.,
11d.; 2mfd., 1/2; 1x1x1mid,, 1/6; 1 x1mfd.,
1/2: 0.01 x 0.01, 500v. working, 1/-; T.C.C. Electro-
lytics 50 mid., 12v., 1/3 (dry); 4 infd. and 8 mid.,
3/6 (wet) ; Dubilierdry electrelytics, 4 mfd. and 8 mfd.,
500v., 8/6. All in metal cases, Wego condensers,
750v. test, in bakelite 1 mfd., 1/-; 2 mfd., 1/3; 4 mfd.
2/3. Ready Radio and Lotus Diffs,, 0003, 00035,
00015, 1/-. 0005 reaction, 1/-.
WFS'H‘IGHOI SE Rectlﬁms (now HT. 7 8,9,
9/-5 H.T. 10, 10/-; L.1T.5, 0/0 10hy, 100ma.
Chokes, 4/’- cach,
LASS ¢ B’ Drivers and Chokes, 9/6 per pair, with
suitable valve (BVA) and 7-pin holder, 19/11;
Binocular Chokes, 1/3; H.F. Chokes, 1/-; Yalve-
holders, 4/5-pin chassis type, 1/6 half doz.; 7-pin, 6d.
Columbia L.F. Transformers, 3/1 ratio, 3/-, Tubular
Condensers 0.01, 0.1 and 0.05, 6d. ILarge Stock of
Erie and Dubilier Resistances, Lucerne Dual Range
iron-cored coils, 3/6.
INCLA1R P.M. Speakers with universal transformer,
or Class B 7in. Cone, 12 months’ guarantee,
16/6, Sinclair Matched pairs, one 9in. one 7in. P.M.’s
or Energised, 35/- (carr. 1/-).
ANYTHING on H.P. above 40/-,
Kits and Components by return.
quiries invited,
OBURN RADIO CO., 7, Wobhurn Buildings,
W.C.1. Ruston 1571. (Near King's X and
Buston Stps. Back of St. Pancras Church.)

A. WIRELESS for everything radio. Marconi
2.valve receiver, complete with Marconi valves,
H.T. Exide accumulator, 50/- carr p‘ud H.A. twin
magnet adjustable unit ‘and cha 10/ selestion
PPM retail 145/-, 19/6; bluo Spot b()ls, 6/G6; Lotus
2 gang, 8,3: nele wang, 5/-; Regentone, 25 m/a
D.C., list 37,6, 25/-; A.C., 55/-, 37/6; Universe
Super P/U, 11/-; Lucerne coils ag specified, 6/6 pair;
W.B. P.M. list 27/6, 15/-. Cash with order or C.0.D.
Send lists of your requirements and we will quote
by return. Specialists for Specified Kits, Radio
Components, ete, All articles brand new an(l guaran-
teed. Send for lists.—H. A, Wireless (Shoreditch).
9 and 13, Hackuey Road, Shoreditch, 1.2, Telephone :
Blshopsgate 8169 (PBX).

Quotations for
Trade En-

EMPLOYMENT IS OFFERED QUALIFIED
RADIO ENGINEERS
Send for our kooklet, ““Radio Progress. B for particulars
of Radio Opportuuitics and details of postal training
for recognised Certificate. Free and post free.
RADIO TRAINING INSTITUTE OF GR. BRIT,,
85. New Oxford Street, London, W.C.1,

A Wild West Yarn that

Really Thrills
HIS stirring tale of the Wild West

bristles with action, passion and
hair-breadth escapes. ‘‘ Sudden,” the hero,
is a fascinating character, and ycu will
live and breathe the tense atmosphere of
the untamed West in this masterly story.

THE MARSHAL
OF LAWLESS

By OLIVER STRANGE

Obtainable at all Baok&el[crs ar by post 2{10
ADVERTISEMENT INDEX

from George Newnes, Ltd., Southumnlan
Street, Strand, London, w.C.2
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FASCINATING NEW  DISCOVERIES

TOLD IN SIMPLE LAHGUAGE AND PICTURES

"EXPLORING THE

STRATOSPHERE

AN intriguing article in the April issue (just publlshed)‘

deals entertainingly with the latest Realm of Scien~
tific Exploration—the Stratosphere. It explains in every-
day language what has been discovered and what it
is hoped i
and illuminating facts about rays. Other lanshly
illustrated features are Seemg Your Telephone Caller ”
(a mew television device), *“ How to make An Electric
Slave Clock,” “ How a Torpedo Works,” “ A Universal
Lathe Holder," “ Movie - Making for the Beginner,”
* Helpful Aids to Mechanical Drawings,” *“ A Shert-wave
Three Valve Set,” “ How Lenses Are Made,” “ Working
Model Road Tractor,” “ Hints on Model Railway Plan~
ning,” “ A Charge Indicator for Accumulators.”

Frinted by Newnes & PEARSON

&lrancl w.0.2
Lrp. Soubh Alrica: OENTRAL News AGESOV,

Y :
.

P'w; Glft Stamp Nﬂ. l‘ to amy pact of - bha world,

Hegisterod at tbe Gemeral Poat Cifico

to discover, the purpose of the experiments '~

Privtivg Co., Lrp.,
Grave, W.10, and published by OpoReE Wﬂnﬁ
8ol Agenia for  Austrakle. sond New
LD, Practicel Wircless ti:lhha %u:al
post - free, for 17/4 per annum; -&ix  momths

[T PET R Bl A, Fowd

Lo,

'I.ul and :  GoORDON

THIS month]y magazine caters

for thosé who wish to make -

things for themselves, and
fosters the interest of those whose

hobbies deal with matters practical. -

The range of subjects dealt with is
bounded only by the limits of
science itself.

NEWNES PRACTICAL ME-
CHANICS is the only magazine
dealing. with. modern subjects in
everyday language. It is THE
magazine for those who wish to keep
themselves up to date with modern
technical and mechanical tendencies.
Every article in NEWNES PRAC-
TICAL MECHANICS is the work
of an acknowledged expert in the
various fields and is fascinatingly
presented to the non-technical
reader. A well-equipped Science
laboratory and workshop staffed by
enthusiastic experts, is responsible
for testing the latest devices and
designing the various pieces of
apparatus described.

NEWNES PRACTICAL ME-
CHANICS tells you how to make
and do things for yourself. It
places the world’s heritage of tech-
nical and scientific knowledge before
‘you in an easily assimilable form.
It provides everyone with the means
of understanding the
achievements nowadays of almost

technical

WERESE AR E RSN

ITTTTTTTL ]

On sale at all Newsagents

and Bookstalls, or by post

74d. from George Newnes,

Lid., B-11, Southampton

Street, Strand, London,
W.C.2.

dally occurrence.

PRACTICAL MECHANICS

Geo. Newnes, Lid,

Exmeoor Sirest, Ladbroke
8-11, Southampton Street, -
& Gorem,

P.W. TOOL-KIT

By Gmmdmn

CIFT STAMP No. 6
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L _BECOME A'PRACTICAL WIRELESS |
ArEE TG @ " TEST EXPERT

PETO-SCOTT UNIVERSA ISION m
\ =~ —Ready!ftted-for-synslro . TELEV o PETO-SCOTT SCANNING DISCS
t

Light gauge aluminium. Centre boss i &nbb d Llac}.
bakelite moulding, iaced white to give stroboscopic
eifect, thereby v l l peed mdlca.tlon. Bcau 1ng h l
S ched unlform scanning without
DS TBI 'z Deposit 5/- preventable iines. Ma d I.nﬂalzes amlisr&a%};! /6
Ances, an o c. am,
dBM'NyPymt of 6/-. Baymenisdfd: h e Ta: 20in. diam. 12/6
PETO- SCOTT CO. LLTD. 77, C Y ROAD, LONDON, E.C.1.

SEND FOR .0.D.,
INQUIRIES LATEST LIST§ f»‘e' uc and Pai
{INVITED.
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ANODES—
built and assembled with
Microscopic Precision—

In the making of Cossor Valves extraordinarycare -
is taken to ensure uniformity of characteristics.
Each individual element must be:exact. Again
and again it is checked and re-checked. Nothing:
is left to chance. Laboratory principles—labora-
tory precision—are rigidly applied throughout the
factory. As a result, the Cossor Valve that you
can buy is identical —in characteristics and in
performance—with all others of its type and,
most important of akl, with the eriginal design.

FREE !

72-page
WIRELESS BOOK

From cover to cover this Cossor
72-page Wireless Book is packed
full of useful and interesting in-
formation —latest circuits—ex-
planations of technical terms—
list of broadcasting stations, etc.
Send at once for a free copy—

USE THE COUPON

Please send me free of charge, 2 copy of the Cossor TZpage Wireless Book.
Y S U — -
Address .o

| B.V.33pRac 14/508 ... e TR
@ 790
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The Baird High Definition -Television
System.
LSEWHERE in this issue we give
technical details of the new Baird
Television Transmitting System which
is, of ‘course, sent out on the dual
wavelengths of 6 and 6.25 metres. The
Editor of this journal and members of the
technical staff were present at a special
demonstration at Film House, Wardour
Street, to witness the reception of a tele-
vision programme transmitted by the Baird
System from the Crystal Palace. Parts of
talking films were transmitted and other
items in the programme included a manne-
quin demonstration, conjuring, violin solo,
and the demonstration was prefaced by the
appearance on the screen of Mr. H. J.
Barton Chapple, who gave a technical
explanation of the new system. The
demonstration proved beyond all doubt
that television in a practical and satis-
factory form is here. The definition was
perfect, the pictures quite steady and
brilliant, and of real entertainment value.
It cannot be long before we look in and
listen in simultaneously.

italy’s Two Programmes

ARRANGEMDNTS are being made by

the EILAR. authorities for the

amalgamation of all Italian studios into |

two groups, thus giving each city an alter-
native programme. By the end of the
year Bolzano will join the North Italian
transmitters and in the beginning of 1935
Palermo will broadcast simultaneously
with Rome and Naples.

New African Station
'HE Italian Colony of Tripoli will shortly
possess a wireless transmitter which is
to be used not only as a broadcasting
station, but also for a public wireless
telephony service with Rome. It will be
erected in the neighbourhood of the city,
and will work exclusively on short waves,
namely, between 15 and 80 metres with
a power of 2 kilowatts (aerial).

Denmark’s 500,000 Listeners
ECENT statistics published show that
considerable increase has taken place
during the past year in the number of
Denmark’s registered licence holders, as
.the figures now prove that one out of

every seven members of the total popu-
lation is a broadcast listener.

New Bulgarian Station
BROADCASTING transmitter built
by radio enthusiasts at Sofia was
recently formally opened ; its power is &
kilowatts and wavelength 214 metres.

For D.X. Listeneis

HERE 18 an opportunity of hearing
broadcasts direct from Zagreb (Jugo-
Slavia). On the first night in each month
the station will broadcast a special trans-

i 1

FREE-FOR-ALL COMPETITION !

120 GUINEAS CASH
PRIZE

And 200 Consolation’
. Prizes! :

SEE PAGES 114 and 115

Become one of our inde-:
pendent Test Experts NOW!

rami

mission from G.M.T. 00.00-00.30 (midnight
to 12.30 a.m.). The wavelength is 276.2
metres (1,086 kefs), the power only 750
watts.

Pilsen Demands Its Own Station
OR some time past inhabitants of
West Bohemia have clamoured for
a transmitter and it is now reported that
the Czech authorities are favourably con-
sidering their request. As, however, no
exclusive channels are available, it is
expected that a relay station will be
built at Holoubkai, near Pilsen, to operate
on one of the common waves allotted
to that country. In the same manner,
another small station may be erected in

Olmutz for the broadcast of special pro*
grammes to the German-speaking popula-
tion.

How These Inferval Signals are Produced

'HE musical notes heard from the Frank-
furt group of stations on 251 metres
are carried out by means of four organ
pipes set into action by a toothed wheel,
the blowing as well as the movement being
done electrically ; a near-by microphone
picks up the sounds which are super-
imposed on the carrier wave.

Radio and Geography

S a rule a broadcasting transmitter
takes its name from the site on which

it has been erected. Some villages in this
manner have become famous, such as
Huizen, Langenberg, Junglinster (Luxem-
bourg). In Switzerland, Munster was sc-

‘| lected as the most favourable spot for a

high power regional station and, owing to
publicity given to the name, has now been
authorised to adopt the same appellation
as the transmitter, i.e., DBeromunster.
Formerly, the village was known as

‘% .| Muenster, but it was apt to bc confused

with a town of that name in Germany.

Short Waves for Amateur Transmitters
CCORDING to the International Con-
vention of Telecommunications at
Madrid, the wavelengths to be used by
amateur experimenters have been limited

to the followmg categorxes: from 5 m.-
5357 m. ; 10 m.- 10 71 m.; 20.83-21.43 m. ;
41.1 m.-42.36 m.; 75 m.-85.71 m. (except-

ing 75 and 78 m.); 15 m.-174.9 m. All
other frequencies in the wave bands arc
prohibited.

Big Ben Takes a Rest

FROM April 30, for a period of six wecks,
the B.B.C. will broadcast the tims
from the clock situated in the south-wesh
tower of St. Paul’'s Cathedral; when
required, the chimes will also be relayed.
“ Big Tom,” the City’s big bell, will take
over the duties usually performed by Big
Ben. It is only right that the latter should
be given a rest as it has been cracked for
over half a century and now celebrates the
seventy-fifth anniversary of its birthday !
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Prince George’s Broadeast Speech .
RINCE GEORGE will be entertained
at a banquet at Grosvenor House,
London, on May 2nd, on the occasion of his
return from South Africa. The banquet is
to be given by the Royal Empire Society,
the British Empire League, the African
Society, the Victoria League, the Over-
Seas League, and the British Empire
Club. Prince George’s speech will be
relayed from Grosvenor House in the
National programme.

The Beauties of the Vale of Evesham
Vale of Evesham in blossom-
time attracts many sightseers.
With a countryman’s understanding,
E. Moore Darling will describe it on
April 18th. He is Vicar of St.
Chad’s, Shrewsbury, and an eéxpert
on Midland agriculture of to-day and
yesterday. In the autumn he broad-
cast twice on this subject.
Two Sketches from the Midland
Regional ]
ON the evening of April 18th, two
sketches will be produced by
Martyn Webster in the Midland
Regional programme. John Gill, of
the Oxford Repertory, and John
Bentley, a young Birmingham
amateur, take the chief parts in
The Debt, by Colin Howard, a story
of a Paris café, which has a surprise
ending. The other sketch is Show-
ing up Shakespeare, by Godfrey M.
Hayes and F. Keston Clarke, authors
of This Radio Racket. The idea is a
controversy between two friends as
to how far Shakespeare is up to
date. Modernist versions of famous
scenes—such as the Balcony Scene
in Romeo and Juliet—are given to
illustrate the- argument. Stuart
Vinden and William Hughes arc the
argumentative friends; John Gill and
Victoria Marsh act the amusing
parodies.

Brass Band Concert from Manchester

RNEST BRADSHAW  is, to conduct

Baxendale’s (Manchester) Works
Band when they broadcast from Man-
chester on April 14th, =~ The Band was
originally formed in 1913, but many of its
members, including the bandmaster, were
killed during the War, and it had to be
completely reorganized in 1920. Their
programme, in this instance, includes the
march, Mephistopheles, of Shipley Douglas,
and the Egyptian serenade, Amina, by
Lincke. The bass soloist is Joseph Sutcliffe,
a Rochdale man who has often broadcast
previously : he is to sing"Purcell’s Arise,
ye sublerranean winds; and others.

Spring Concerts from Ulster Hall.
IR HENRY WOOD is going to Belfast

to conduct the first concert in the new.

Spring series given by the B.B.C. in co-
operation with the Belfast Corporation, in
the Ulster Hall. This concert takes place
on April 14th, The series will be the third
given in the spring months., When: the
guggestion was first made that the public
would attend concerts despite thé lure of
the long evenings and outdoor sports, pessi-
mistic forecasts were made by many people
who could not believe that the attendances
would justify the experiment. ~As it hap-
pened, they were entirely wrong, and gur-

about to play one of her own
the show on her.**

PRACTICAL 'WIRELESS

INTERESTING and TOPICAL |
PARAGRAPHS

&

prisingly large audiencesfilled the Ulster Hall
on every occasion. This season the concerts
are again being given by special request.

THE LATEST H.M.V. RADIOGRAM.

Yvonne Printemps, the Star of * Conversation Piece,""

Five-Forty " tadiogram,

SDIVE THIS!

PROBLEM No, 82

Jackson ordered the parts for the Fury
Four Super, but in erder to save expense he
made his own chassis, He cobstructed this
from ordinary plywood, but covered it on both
sides with “aluminium foll. When finished
results were very poor, the volume controi
and reaction condenser failing to operate in
any manner, and only the very faintest of
signals being obtained. What was wrong ?

. Three books will be awarded for the first three
correct solutions opened. Address your
attemgts to The Kditor, PRACTICAL WIRELESS,
Geo. Newnes, Ltd., 8-11, Southampton Street,
Strand, London, W.C.2. Envelopes must be
marked Problem No. 82, and must be posted
to reach here not later than the first post

. April 16th, 1934,

SOLUTION TO PROBLEM No. 81

Broadman overlooked the fact that the H.F. valve
had the metal-coating connoected internally to Its
cathode, and that the cathode was connected to earth
via a biasing resistance. Consequently, when he con-
nected the metal-coating to earth he was short-cir-
cuiting the bias resistance, and this made the receiver
still more unstable,

The following three readers successfully solved
Problem No. 80, and books have accordingly been for-
warded to them: -

A. Warrington, 25, Norwood Road, March; A.
Cameron, Hobarts’, Monks Eleigh, Suffolk; H. F.
Walker, 70, Achenden Road, Clzpton, E.b.

V. records from
His Mdsl}r's Voice™ ** Superhet
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‘“Don Giovanni** Broadcast
ACT II of the Carl’ Rosa Opera Com-
pany’s production of Mozart’s Don
Giovanni will be relayed from the King’s
Theatre, Edinburgh, and broadcast to the
Scottish Region on April 18th. This per-
formance is undoubtedly the high light of
the company’s Edinburgh season. Leyland-
White will play Don Giovanni ; Helen
Ogilvie will be the Donna Elvira ;
Mabel Baker, Donna Anna; and
Ronald Stear, Leporello. Eric Warr
will conduct.

Chamber Music from Midland Regional
'IN a concert of chamber music for

Midland Regional listeners on
April 17th, the Alex Cohen Quartet
will give the first performance of Alec
Rowley’s Bergerettes, " comprising six
pastorals. ‘Victor Hely-Hiitchinson’s
Idyll and Diversions for- Pianoforte and
String Quartct will also be given, with
the composer at the piano; and the
closing item will be Elgar's sonata
for violin and pianoforte, which will
be played by Alex Cohen and Hely-
Hutchinson.  The third - of “The
Musician at>the Gramophone >’ series
will follow. Eeslie Heward: has chosen
Beethoven’s Pastoral Symphony as
his subject. )

¢ The Week Abroad »’
ITH the cessation of Mr. Vernon
Bartlett’s regular series of
talks, the B.B.C. will eontinue the
feature, ““ The Week Abroad,” but in
place of Mr: Vernon Bartlett will
relay talks from the different capitals
of Europe. These talks will be ar-
ranged as far as possible to coincide
with events of special interest or
significance in the various countries
and the speakers. will be experts in
foreign affairs. The series will be
given on Thursday evenings from
April to June.

Whither Fécamp ?
SO far Radio Normandie has faithfully
stuck to the channel allotted to it by
the French authorities ; it.is well heard on
206 metres. Difficulties, however, are
looming up on the horizon, inasmuch as
this wavelength has also been chosen for
Eiffel Tower, when this station leaves.the
long-wave band in June next.

Iceland’s Lonely Listeners
OUGHLY speaking Iceland numbers
only one hundred thousand inhabi-
tants, of which a mere 8,300 are registered
listeners to the Reykjavik programmes.
With the exception of dwellers in the capital,
most of them are situated in distant and
almost inaccessible districts of the island.
Broadcasting to them is not only a source
of entertainment, but actually during the
winter months their sole link with the
outside world.

French Private Transmitters
IN view of complaints made by a number
of French privately owned stations
to the effect that broadcasts on common
wavelengths seriously hamper their activi-
ties, the Ministry of Posts and Telegraphs
i8 considering the question of permitting the
use of. channels allocated to State trans-
;n'i;tters pending the reconstruction of the
atter.
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ULL constructional details, along with’

a complete wiring plan, of this new
and successful receiver were given
last week, and those readers who have
already commenced the constructional

‘work have found that it is simplicity itself.

Meanwhile, we have been trying the set

-under varying conditions to find exactly
-how readers in different parts of the country

are likely to fare in regard to receiving a
wide selection of stations.
definitely proved that when a moderately
‘good outdoor aerial is available the number
of transmissions which can be received at
‘really good loud-speaker strength is very
great. Even in daylight it is possible to
receive, in Central London, the Northern,
Scottish and Western stations in addition
to Fécamp, Rome, and Toulouse on the
medium waves, with Daventry, Radio-Paris,
Huizen, and Eiffel Tower on the long waves.
Results were 80 .good that we removed the
‘aerial entirely and connected in its place
a length of flex exactly a yard long; on
this ““ aerial ” Midland Regional was well
received in daylight, whilst North Regional
was audible on the speaker.

Dial Readings
There is no need to give a complete dial
log, but the following tuning positions for
a few of the main stations will enable users
to make a few ‘ landmarks,” after which
it will be an easy matter to compile a com-
lete log. Medium waves: London
ational, 37 degrees; London Regional,
68 degrees ; Midland Regional, 91 degrees ;
North Régional, 137 degrees. Lohg waves :
Huizen, 155 degrees;  Radio-Paris, 135
degrees ;  Daventry, 112 degrees.
It is worthy of mention that, despite the

It has been’

-manu -

THE AC. LEADER THREE

This Remarkable Low-priced Receiver is

simple smooth-
ing system
employed,
there is an al-
most complete
absence of mains hum; this must very
largely be attributed to the excellénce of
the special Leader mains transformer made
by Messrs. Heayberd to our own design.
As we mentioned last week, this transformer

The finished receiver

ready for use.

is a remarkably good component which is.

being made
expressly for
constructors of
the Leader. In
accordance
with our new
and popular
policy, this
transformer is
being sold, at
the phenome-
nally low price
of 16s., from
which it can
be seen that
Messrs. Heay-
berd, '
among 8
many
other

facturers,
are giving
us their
unstinted
support in our
Cheaper Home-

‘Noteworthy for its Excellent -Performance.
Every Constructor can be Sure of Receiving
a Number of Alternative Programmes Even
if He is Limited to the Use of a Short Indoor

Aerial.

Trimmer Adjustments

Having connected the receiver to the
mains by means of a length of flex' and a
plug appropriate to the wall or lamp socket
in use, turn the Q.M.B. switch to the “ on "’
position, set the reaction condenser to zero
and wait a few seconds until the valves
heat up. . Whilst they are attaining their
correct temperature a faint hum will be
-heard in-the speaker, but this will.fade-out
again once the cathodes are quite hot. By
rotating the main tuning knob there will
then be no difficulty in bringing in the local

“station, and this should be received at

really good volume. Signal strength can
then be still further increased, if desired,
by advancing the setting of the reaction
condenser (clockwise rotation).

Once it has been found that the set is
working correctly the trimmers on the two-
gang condenser can be adjusted. In doing
this it is best, first of all, to tunein a station
which is received at about 20 degrees on the
tuning dial when the wave-change switch
is in the medium-wave position (knob
pulled out). A good station upon which to
make the preliminary adjustment, by the
way, is London National. Set reaction to
zero and if the
station is still
heard very loudly
remove the aerial
or replace it bya
short length of wire
until signals are
only just nicely
audible. After
that the star-
wheel trimmer
on the first
section of the

(Continued
overleaf)

constructed

Radio  Cam-
paign. This
latter has been

instituted for the

benefit of PracrtI-
caL. WIRELESS
readers, hundreds
of whom have al-
ready expressed
their appreciation of
our efforts on their behalf.

Note the-compact assembly of the sub-chassis components..
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OPERATING THE A.C. LEADER
THREE (Continued from previous page)

condenser should be moved slowly first in
one direction and then’in the other until
maximum strength is obtained. @ Whilst
making this adjustment it is advisable also
slightly to modify the main dial reading
by slightly * rocking ”’ the tuning knob.

If it is found that the trimmer has to be
nearly full in or nearly full out, the other
one should be altered so that correct
matching of the circuits is obtained when
the front trimmer is at its middle setting—
that is, half-way in.. After this has been
done the settings can be checked by tuning
in to another station of higher wavelength
and repeating the trimmer adjustments.
After that it should be found that a large
number of stations can-be received simply by
rotating the tuning knob and occasionally
modifying the reaction setting. For the
normal reception of principal stations,
however, it will be found that the reaction
knob can be left entirely alone.

Selecting Adjustments
It will have been noticed that in the

PRACTICAL WIRELESS

wiring plan a flexible lead was shown from
the aerial-terminal socket to terminal 4 on
the first coil. The reason for this is that it is
possible to increase signal strength on dis-
tant stations by transferring the lead to
terminal 1. This reduces selectivity, but
still allows of sufficiently sharp tuning on
many stations, especially if the aerial in use
is very short. Try the two alternative aerial
connections.

Using a Mains Lead

The Leader can be made to operate very
efficiently from a mains aerial in most
cases, although no special provision was
made for this in the original design. All
that is required to use the set in this way is
a .0005 mfd. fixed condenser, which should
be connected between one supply terminal
on the mains transfofmer and the aerial
terminal. When this is done it is some-
times worth while to try the effect of re-
versing the mains plug in its holder, because
one position might give better results than
the other. If the mains supply is par-
ticularly “ rough * it might be found that
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the mains aerial introduces appreciable
hum. If thatis so.it will bé better to use
a short indoor aerial if there are no facilities
for erecting a good outside ohe.

It will be found that the Wearite coils
specified are very selective, and since a
loose-coupled aerial winding is provided
there should be no need to employ a series-
aerial condenser unless the aerial in use is
unduly long, or it is situated very near to a
local station.

Gramophone Reproduction

To use any type of gramophone pick-up
it is only necessary to connect this to the
two terminal sockets provided. Some
pick-ups, however, have three leads of
which one is joined to the metallic parts
and also to a screened lead ; in such cases
the third wire should be joined to earth or
to the metallized chassis. If the pick-up
is not provided with a volume control—
many of the modern types are, of course—
one can easily be fitted by joining the centre
and one * outside » terminal to the pick-up
sockets and connecting the speaker leads
to the two * outside ” terminals.

HE recent introduction of very small
receivers for Police use, and the
increasing use of valves for deaf-

aids and similar compact apparatus, has
naturally led to the development of
valves of very small dimensions. There
have been several different styles sug-
gested from time to time, and experi-
mental valves have been made for these
suggested uses.

Now, from the Marconi Valve Company,
comes the news that valves of extremely
small dimensions are to be produced and
sold to the public, and samples which we
have received have quite a number of points
which will appeal to the experimenter.
As may be seen from the illustration,
the overall height of the
valve is 60 mm. or 2% inches. In place of
the usual pin connection (commonly re-
ferred to as the *‘ valve leg ) these new
valves utilize a side contact, which, in
addition to reducing the overall height is
also an improvement in that it provides a
much more reliable and rigid contact.
Standard spacing is employed, or perhaps
we should say standard lay-out for the
connections, and these, in our view, repre-
sent a great improvement on the ordinary
type of contact. A feature which has

complete

. NEW MIDGET VALVES

Preliminary Notes of some In-
teresting Valve Developments

valves is also
incorporated in
these midgets.
We refer to the
special seal be-
tween the glass
bulb and the base.
This is shock-
proof and much
more reliable
from every point
of view than the

usual process. 1

Characteristics
With regard to
the actual
electrical charac-
teristics of these
valves, they are
not so dissimilar

60mm,

power, type. The filament rating is 1
volt at .1 amp, and consequently the
type number of these valves is 11. The
anode voltage i8 only 100 thus permit-
ting the employment of small batteries.
The curves below give the principal
characteristics, and the output valve will
be seen to be a very good one for its
particular use. The price of these
valves is 15s., and. no doubt an exten-
sion of the range will be made in the

future in order to include S.G. and
pentode types.- Supplies will be avdilable
shortly.

In addition to the uses which have been
mentioned, these new valves will also be
found most useful in the design and con-
struction of midget portable receivers, and
it is interesting to note that this problem
has been engaging the attention of our
Technical Staff for some time, as was men-
tioned in the article entitled * Problems
of the Midget Set,” which appeared In
Practrcar. WIRELESS dated March 17th,
1934. The photograph which appeared on
the cover of that issue also included an ad-
vance sample of one of these midget valves,
and its actual size may be gauged by com-
parison with the hand which is holding the
valve, and by the size of the other compo-
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USING THE NEW VALVES

Useful Information Concerning the Use of a Few of the More Popular New Valves is Given
This Article,

D D ) W Y

HE numerous and rapid improve-
ments which have taken place in
valve design and construction dur-

ing the past year or so have made it very
difficult for the amateur to keep pace with
all the developments. The many queries
received by the PRACTICAL WIRELESS
Frec Advice Bureau show that there are
many _constructors who would like to

ANODE TERMINAL

) SUPPRESSOR
GRID -

1 METALUISED
COATING

Fig.1.—Showing the theoretical symbol
for an indirectly heated H.F. pentode
in conjunction with the corresponding
valve-holder connections. The valve~
holder is shown as sezn from above.

modify their. present receivers in order to
incorporate new types of valves, but they
have .refrained from doing so, not knowing
what alterations would be necessitated.
A few practical notes in regard to a few of
the more popular new valves will therefore
serve to remove any misunderstanding
and to give readers a clearer idea as to how
the valves may be used to advantage.

Multi-Pin Bases

One thing which has served to add to the
difficulties of the home constructor is that
seven-pin valve bases have comeinto greater

HFC.
g Joooe
/ \ MFD
-Of MFOL lf A Lr—].
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Fig. 2—The terminal numbers

shown above are used by

manufacturers in respect to seven-
pin valve-holders.

Fig. 3.—The terminal connections

use, so modifying the connections which
must be made to the valve-holders. Nine-
pin, and, it is whispered, even eleven-pin
valvesmay beintroduced before soverylong;
these will still further add to the amateur’s
confusion, but the present article will refer
only to those seven-pin valves which have
lately come into common use.

Perbaps the most popular valve of the
seven-pin type is

the indirectly-
heated H.F. pen-
tode. This valve

was at first made
with a five-pin
base and, in fact,
many makers still
use this, but the
seven-pin base
(shown in con-
junction with the
theoretical sym-
bol for the valve
in Fig. 1) offers

some

ANODE
iz

c((airtain deﬁnilte
advantages. t
"?-.‘5?3‘ 54 will be seen that
CONTROL 24 the  suppressor
GRID grid, instead of
CATHODE 6§ being internally
connected to the

cathode, is

4 S
HEATER brought out to a

separate pin, the

for anindirectly-heated power pen- Same thing apply-
tode ; the numbers applying to INg to the metal
the system of numeration shown ¢0Oating on the

in Fig. 1. glass  envelope.

It is thus possible
to connect these two elements to different
parts of the circuit in order to reduce the
chances of mains hums as well as to increase
stability in many cases. For example,
it is frequently found that appreciably
better results can be obtained by connecting
the suppressor grid directly to the main
earth line instead of to the cathode. Thus
the bias resistance (whlch is variable in the
case of V.M. types) is not common to two

tried with advantage in particular circuit:
arrangements. The anode of the valve is
still joined to the terminal on top- of the
valve envelope, and the connection to this
is exactly the same as with the older types
of S.G. and V.M. valves.

It is rather unfortunate that some little
confusion exists at the moment with regard
to the mode of numbering the terminals on
the scven-pin valve-holders. Most manu-
facturers employ the numbering shown in
Fig. 1, but the figures shown in Fig. 2
are also used in some cases. Having both
diagrams side by side, however, it is a
simple enough matter to compare them and
to follow either set of connections.

Power Pentodes

A number of indirectly-heated L.F. or
power pentodes are now made with seven-
pin bases, and the method of connectmg
the electrodes to the various pins is shown
in Fig. 3. It will be seen that in this case
the suppressor grid is internally connected
to the cathode, terminal 1 being left free.
The seven-pin power pentode is far more
convenient than its five-pin counterpart,
chiefly because there is no side t,ermmal
and therefore no * wandering ” ﬂexnblc
lead to connect to it. This eliminates the
possibility of a dangerous . short-circuit
due to the lead (which is connected to H.T.
positive) coming loose and making contact
 with the metal chassis. It should be
mentioned in passing that the characteris-
tics of the seven-pin pentode are generally
identical with those of the five-pin one,
and that some makers can supply the valve
with either kind of base for replacement
purposes.
Double Diodes

Indirectly-heated double-diode triodes
and double-diode pentodes are also made
in seven-pin types. The terminal and
circuit arrangements for the triode arc
shown in Fig 4, and for the pentode in Fig. 5.
The circuit shown in Fig. 4 is suitable for

(Continued on next page)

circuits, as it is when a five-pin base is
employed. It is generally found best to BIEC, -
connect the metallized screening also to VAW HT+
earth, but alternative connections can be 3
1000000 - 1 —r
HY+ 2] ——- 1 MFD. )
e -
| B : 14y T-weo
“1HFD. = W °H
H.FE 4\
OR 7 1Mn} 6
iF 1z |8
VWD 3
1 .' ,\
OIMFR ks |
UME 4 4
250000a =R
AV.C - "
a
EARTH=$ > HT—
HT- Fig. 5.—~Circuit for a double-diode pentode used- for .** corrected '

Fig, 4.—The circuit arrangement for a doublc-dzode triode used
as detector or second detector (in a super-het), L F. amplifier, and

AV

. conlrol.

A.V.C. and connected as dcleclor-amplzﬁer
are approximate and may require to be modified accordmg to the make of
valve employed. A 250,000-0hm potentiometer is also included as a

Values of components

manual volume control on the pentode section.
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Fig. 6.—Circuits of an amplifier using

the new combined Driver Class B valve.

Connections of the electrodes to the

valve cap are indicated by the figures |

to 7 round the valve in the theoretical
circuil.

(Corntinued from previous page)

use as a detector following one, or pre-
ferably two, H.F. stages, or as sccond
detector in a superheterodyne. Delayed
automatic volume control is provided by
one anode of the diode, the other being
used as a simple half-wave rectifier. The
circuit is simple and presents very few
practical difficulties. In order that com-
plete A.V.C. should be obtained, however, it
is essential that an appreciable amount of
(variable-mu) H.F. amplification should be
provided.

The double-diode pentode produces a
more efficient A.V.C. action, whilst at the
same time offering other important advan-
tages ; the first of these is that the pentode
portion of the valve gives a higher degrce
of L.F. amplification, and the second is that
the A.V.C. system is operative upon the
pentode, as well as upon the preceding
variable-mu stages. The result is what is
known as “corrscted” A.V.C. The circuit
shown in Fig. 5§ may be considered as a
parallel one with that in Fig. 4, since it
may be employed in the same way after
a powerful H.F. or L.F. amplifier.

A Class B-Plus-Driver Valve

From the above remarks it might appear
that all the popular new valves are for the
mains user, but that is not quite true.
The Class B battery valve was introduced
some time ago, and it is now well known
and widely used. This valve has many
important advantages which have pre-
viously been pointed out in these pages,

QuTPUT
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glass bulb. It has a total filament current
consumption of .3 amp. and a ‘‘ standing ”’
anode current- of about 4 milliamps;
the average H.T. current for a maximum
signal output of 1,000 milliwatts is about
9 milliamps.

The driver B valve has a seven-pin
base and similar connections to those for
the standard Class B valve, excepting that
the grid of the driver valve is connected to
terminal 6 (which is normally left dis-
connected) and the anode of the driver is
brought out to a terminal on top of the
glass bulb. The usual driver transformer
is required, and all the connections are
shown pictorially in Fig. 6.

The Double Pentode

Another very important addition to the
range of battery valves is the double
pentode which has recently been placed on
the market. This valve is used in the
ordinary Q.P.P. circuit, and replaces the two
separate pentode valves which were pre-
viously necessary. It was rather unfor-
tunate in some respects that a year or so
ago when Q.P.P. was first widely adopted
in this country its popularity was con-
siderably overshadowed by the introduc-
tion of the Class B wvalve, which was at
that time both cheaper and more efficient.
To-day, however, there is much to be said
in favour of Q.P.P., and it should at least
become as widely used as Class B. Since
the new double valve can be used directly
after the 'detector without any inter-
mediate stage, the Q.P.P. amplifier is now

Fig. 7.—Theoretical and practical circuils
for the new double pentode Q.P.P. valve.

but it also has the rather serious dis- |

advantage that it must be used in con-
junction with a ‘“driver” valve, thus
making it necessary to have two L.F.
stages after the detector. One solution
to the difficulty has recently been offered by
the introduction of a combined driver Class
B valve. The latter actually consists of
three valves—one triode driver and two
triodes in push-pull—assembled in a single

HI+120w;

To DET, ANODE
X CIRCUIT

somewhat cheaper to make than a corre-
sponding Class B one. Besides, it is more
econopiical in ;Tunning costs due to the
extremely small amount of H.T. current
consumption. Previous difficulties in the
way of accuratély matching the two pen-
todes in Q.P.P. by adjusting the voltages
on the priming grids are now entirely
removed with the double valve, so that no
delicate preliminary adjustments of any
kind are required. It should be mentioned
that the signal output from the double pen-
tode is only about half that from a Class B
amplifier using a “large” Class B valve,
but in any case an output of rather less
than 1,000 milliwatts is more than ample
for most requirements.

The cireuit for a Q.P.P. stage employing
the new double pentode with seven-pin base
is given in Fig. 7, and it will be seen that it
is simplicity itself. The input transformer
should have a high ratio (between about 7
and 10 to 1} in order fully to load the output
valve, and an ordinary Q.P.P. transformer
can be used for this purpose. The anogde-
to-anode impedance of the double pentode
is approximately 25,000 ohms, so that it
becomes necessary to employ either a
special speaker, or else to feed the speaker
(which may be of the ordinary power or
pentode valve type) through a tapped choke
giving a step-down ratio of about 2 to 1.

Making An Output Choke

A suitable output choke can be madein
the manner frequently described in Pracri-
cAL WIRELESS by using a core consisting of
six dozen No. 4A stalloy stampings. The
spool should be wound with approximately
3,400 turns of 38 s.w.g. enamelled wire.
Tappings should be taken after winding
850, 1,700 (centre-tap) and 2,350 turns.
The ends of the winding will be connected
to the two anodes, the centre tapping to
H.T. positive, and the other two tappings
to the loud-speaker (preferably through
1 mfd. fixed condensers). '

FACTS ABOUT MICANITE

— g

OULDING micanite is composed of
mica splittings built up to any
required thickness by means of an
adhesive such as shellac (phenolic synthetic
resins are unsuitable), the built-up sheets
then being pressed in steam-heated presses,
the adhesive content of the finished sheets
being about 20 per cent. When warmed the
sheets become soft and flexible, and can be
moulded to any desired shapein hot moulds,
the mouldings regaining their hardness and
rigidity on cooling.

Hard micanite, which is employed in the
manufacture of commutators for electric
motors, ete., is made in a similar manner,
but is subjected to greater pressure during
preparation than is moulding micanite,
and the adhesive content is usually under
5 per cent.

Cellulose compounds are making rapid
headway as insulators for electrical work.
They are mostly of two kinds, cellulose
nitrate or cellulose acetate. They are used
with or without fillers, and mouldings of
this material have a very pleasing finished
appearance.

Insulating materials of all kinds depend
for their efficiency upon the absence of free
moisture, and insulation which is not
maintained in a dry condition is subject
to electrical leakage, the extent of such
leakage being dependent upon the nature
of the material and the applied voltage.
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motor.

N the earlier days of broadcasting it
was generally considered that the
advent of wireless as a source of

home entertainment would ruin the gramo-
phone industry. That this idea has proved
entirely wrong is evidenced by the tremen-
dous increase in the sales of gramophone
records during the past three or four years.
In fact, it can truly be said that the use of
wireless amplifiers for the reproduction of
gramophone records has proved beneficial
in many ways. The electrical gramophone
provides a useful standby when there are
no broadcasting programmes available, as
well as when one wishes to hear any parti-
cular song or orches-
tral rendering.

cause of the reasons
just enumerated the
use of combined radio
‘receivers and gramo-
phones has become ex-
tremely popular, with
a result that probably 20 per cent.
of the high-class wireless instru-
ments sold to-day are of the so-
called radiogram type; that is, they com-
bine . the standard wireless receiver with
a gramophone turntable and pick-up. The
principle of combining the two instruments
in a single unit is a very likeable one. since
it makes for economy, compactnecss and
greater convenience.

A large number of rcaders who always
build their own receivers prefer to add the
comparatively simple gramophone equip-
ment to their standard sets, and some
particulars in regard to the method of doing
this were given in a short article in
PracTicA. WIRELESS dated
March 24th, as well as in the
issue dated December 2nd,
1933, and at various other
times. The particulars given
in those articles were
intended principally
to assist those readers
who had mnot pre-

Harlie pick-

up with self-

contained volume
control.

Fig. 6.—The L oewe

be fitted to any tone
armor trazking arm.

pick-up, which can &

RADIO-GRAMOPHONE REFINEMENTS

A Variety of Useful Suggestions for the Improvement of the Radiogram Receiver

Are Civen in this Article

viously built a special radio-
gramophone, but who intended
to modify their existing sets so
as to convert them into dual-
purpose outfits. 'The present
article isintended more to interest those who
already have a radiogram of some kind or
other, but who wish to bring it more up-to-
date or to improve it in order to obtain the
best possible results from the excellent
records which are to-day available.

Fig. 3.—The above illustration shows a neat
and inexpensive gramoplione motor and record-

changer ; it is the G.E.C. model V 2900.

The Turntable Motor

It has been explained in previous articles
that the motor employed to drive the turn-
table can have a pronounced effect upon the
quality of gramophone reproduction to be
obtained, this being especially noticeable
when a really good
amplifier is used in
conjunction with
the pick-up. There
are very many
spring motors of all
types on the mar-
B ket, but in buying
jone it pays to
secure the best
that can be
afforded and it
is wise to ob-
tain one of the
multiple-
spring type
which ispower-
ful and capable
of playing a
number of re-
cords for one
wind. Ifstrict

B.T.H. * Truspeed”

Fig. 2—This is the
electric motor, which can be oblained for either
C. or D.C. operation.

economy must be practised, however, it is
always better to obtain a powerful, short-
playing single spring motor than a double-
spring one which simply gives a longer
playing time. The reason is ‘that uniform
speed regardless of the * lightness” or
““ weight ” of the passages being played is
very important in the
interests of quality.

When an electric sup-
ply is available it is
obviously better to em-
ploy an electric gramo-
phone motor. This not
only obviates the neces-
sity for constant winding,
but generally gives more
silent running at lower
cost. Many of the motors
available are made for
A.C. operation only, and
this point should be borne in mind
when ordering. In most cases the
motors can be supplied for operation
from 50 cycle mains having voltages be-
tween 100 and 125 or between 200 and
250 ; see that the correct voltage type is
specified. An' example of a really good
motor at a reason-
able price is the
Garrard type 2024,
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Fig. 5.—The Bel- |
ling-Lee  * Clip-
On" pick-up and
volume control
which can easily
and quickly be fit-
ted to any type of. gramophone.

illustrated in Fig. 1. This costs £2 10s. 0d.
and is supplied mounted on a steel plate
(without pick-up, of course) and fitted with
a 'speed indicator as well as with a fully
automatic start-and-stop mechanism.

A D.C. Motor

The B.T.H. ¢ Truspeed >’ motor shown in
Fig. 2 can be obtained for operation from
100 to 120 volt or 200 to 250 volt D.C. mains
at £3 7§'ﬂ6d" or for use on 100 to 250 volt,
50-60 cycle A.C. mains for £2 9s. 6d. Both
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models are provided with an adjustable
automatic start-and-stop switch and are
particularly light in weight, so that they are
especially useful in transportable radio-
grams. Incidentally, the consumption of
the A.C. model is only about 7 watts, so
that current costs amount to only about
sixpence per year,

Automatiec Record-Changer

Electric gramophone motors of the type
fitted with automatic record changing
devices have become justly popular during
the last two years, and it is interesting to
note that prices have been reduced con-
siderably. As an example it might be
stated that quite a short time ago a reliable
automatic record changer was priced about
30 guineas, whilst the G.E.C. Model V 2900
shown in Fig. 3 now costs only £12 12s. 0d.,
despite the fact that it is fitted with all
modern refinements. It can be obtained for
A.C. working only, and is sold in two (high
and low) voltage types. This complete
electric turntable and record-changer will
play eight 10- or 12in. records without any
attention whatever, whilst any record can
be rejected as desired by pressing a switch
on front of the platform. By turning a
single handle all the records are brought
into position for playing at the same time
as the pick-up arm is adjusted.

Pick-ups and Track Arms

It is scarcely necessary to point out that
the pick-up employed has a very important
bearing upon the quality of reproduction
obtained with any radiogram. Conse-
quently, those readers who already possess
aradiogram instrument fitted with a pick-up
made some years ago will find it well
worth while to changeit for a more modern
one of some good make. A wide variety of
the pick-ups at present on the market was
dealt with in the issue of PracTICAL
WireLESS dated December 2nd, 1933, and
other interesting units are illustrated in
Figs. 4, 5, 6 and 7. That shown in Fig. 4
is the Harlie Model 65 with volume control
which sells at 18s. ; it can also be obtained
without volume control at 16s. 6d. This
instrument has what is known as compen-
sated characteristics so that it compensates
for the deficiencies in average recordings.
In other words it gives emphasis to the
bass and slightly increased response to the
upper register with a result that practically
*“ straight-line ”’ response can be obtained
from the average records when reproduced
through a good amplifier and loud-speaker.
An additional advantage is that it incor-
porates a spring tensioning device by means
of which the pressure of the needle on the
record can be varied.

Fig. 5 shows the popular Belling-Lee
“ Clip-On ” pick-up, which has been speci-
ally designed for use in conjunction with
existing gramophones of the ““ mechanical
type. It can be fitted on the side of either

Fig. 10.—This shows the Bowyer-Lowe com-
bined tone and volume contral for use with
any type of pick-up.
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Fig. . 7. — This  sketch
shows the Columbia pick-
up which is well hnown
for the Yexcellent repro-
dugtion which it gives.

a cabinet or poctable gramophone in an
instant and, being provided with a special
counterbalanced track-arm, it is capable

April 14th, 1934

desired. It is one of the few pick-ups of
this type now available, and sells at the
low price of 11s. 6d., whilst a volume con-
trol for use with it can be bought for an
extra 2s. 6d.

Fig. 7 shows the well-known Columbia
pick-up and track-arm which is reputed for
the high quality which it gives. This unit
has a comparatively low voltage output
and is therefore more suitable for use in
conjunction with powerful receivers and
where perfect reproduction is aimed at.

Useful Additions

Quite apart from the  essentials * which
have been dealt with above, there are a
number of small and generally low-priced
units which go a long way towards improv-
ing the utility of the average radio gramo-
phone, bringing it into the same sphere
as the high-class and expensive
commercial instruments. For ex-
ample, the automatic stop shown
in Fig. 8, and which costs only
4s. 6d., is a refinement which is

Fig. 8. — The

gramophone m
&% adjustable

Sy
of extreme-
ly good re-
sponse. A
volume con-
trol is pro-
| vided, -as
can be seen,
go that the instru-
ment can be con-
nected directly to
any receiver which
is provided with
pick-up terminals.
The Belling-Lee
“Clip-On” is of
particular interest.
at this time of the
year, due to the fact
that it lends itself
admirably for use in
conjunction with a
portable gramo-
phone and portable
wireless receiver.
The pick-up head
shown in Fig. 6 is
the Loewe, and
this can be fitted
to an ordinary
gramophone tone-
arm or to a special
tracking-arm as

e —
it

T

Fig. 9.—A scratch filter
is a very useful addition
o the standard pick-up.
This illustration shows
an excellent filter made
by Messrs. Bulgin.

==

== -

Fig. 11.—An automatic needle cup which
delivers a single ncedle when the centre por-
tion-is depressed against the action of a spring.

automalic molor stop—
it can be used in con-
Junction with any electric

size of record.

suitable for use with any electric
gramophone motor. It comprises
an arm which is moved by means
of the track-arm when the end of
the recording 1is reached; the
movement operates a quick make-
and-break switch situated in the
lower casing. This little unit is
made by Messrs. Harlie.

Serateh Filters and Tone Controls -

The complete elimination of needle
scratch is perhaps impossible, but it can be
reduced almost to inaudibility by means of
the Bulgin- scratch filter shown in Fig. 9.
In outward appearance the filter is similar
to an H.F. choke and it is simply connected
in parallel with the two pick-up leads.
The unit actually comprises both a special
choke and a fixed condenser and costs 78, 6d.

Fig. 10 shows a combined * fader,” or
volume control, and tone control ; it makes
it possible to ‘‘fade out”  the wireless
signals and at the same time to * fade in
the gramophone reproduction. The tone
control serves to compensate for deficien~
cies of the pick-up and of the record,
besides being useful as a means of re-
ducing needle scratch. This combined
unit is. made by Messrs. Bowyer-Lowe and
sold at 10s,

Turntable Lights and Needle Cups

An ingenious needle holder is shown in
Fig. 11. This delivers a single needle
simply by pressing down and releasing the
centre cylinder. The container is easily
refilled by unscrewing the top flange;
but it holds a
stock of needles
sufficient for many
months’ use. This
device is made by
Messrs. British
Goldring and costs
only 5s.

A turntable
light (a  Bulgin
component)
shown in_ Fig. 12
is of such a height
that throws a clear
light over the sur-
face of the turn-
table, and gives a
red warning signal
whilst the motor
or set is switched

Harlie

otor, and
for any

Fig. 12.—A neat turn- on. The device
table light which is made costs 2s8. 6d., as
by Messrs. Bulgin. illustrated.
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THERE'S A DARIO R EVERY NEED
AND THEIR PRI YOU POUNDS

for 2-volts and 4-volts. A
s including H.F. pentodes,
with 20v. heaters. - On one

—

mains set with DARIO, you'd
“pocket—and the saving wouldn't

ice in performance. The full DARIO

Han 39 efficient, up-to-the-minute valves

In any set. .

ist'of popular types and a table showing DARIO

for the leading standard valves.

ARI(D)

For EVERY type of Set

All the leading radio authors specify “ ATLAS *’ Units to give the most
efficient, most reliable and most economical results with their receiver
designs. They have proved it, in direct competitive tests, again and again.
No other units have won the Olympia Ballot fortwo yearsrunning. None
gives such high reserves of voltage and output—or are suitable for every

- type of set,even * Class B’’and * Q.P.P.”—or are made for 25 cycle A.C.
L] Mains without any increase in price. *Insist on “ ATLAS.”” Mains
k

powet with an “ ATLAS ”” Unit costsless than one shilling a year.

90 TIMES CHEAPER THAN BATTERIES

ATL

MAINS UNITS (ATEAS

H. CLARKE & CO. (M/CR.) LIMITED,
Atlas Works, Patricroft, Manchester.
Pleasc send me a copy of Booklet 87 telling me

how to convert my Battery Set to Mains Operation
with an ¢ ATLAS *’ Unit.

There is an *“ ATLAS "’ Unit to convert

any fBatt.ery Receivel:- to Ml::insOperatim: TRY ON E ON YOUR SET

in a few minutes without alteration to se i

or valves; giving more power, improved Asg your dealer for a free demonstration

tone, sharper selectivity at one fiftieth ;’;‘ send coupon for FREE Booklet to

of the cost of dry batteries. . CLARKE & CO. (M/CR.) LIMITED,
Patricroft, Manchester, London: Bush

Prices cash or House, W.C.2. Glasgow : G.E.S, Co., Ltd.
from 39/6 10/- down. 38, Oswald Strect. !

ASK YOUR DEALER —HE KNOWS

-

! AQATess® J5)- i "B e ieieiis povaless oros isicknt 61/26 W
EENEEENFRAENEENNEENEALANNENEE
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TEST IT—AND

WAVE CHANGE
SWITCHES

.\
P4W 1OOO-

. F CHOKE S.G.Gé to 80volts Earﬂ‘ﬁ aerialﬁ

Countless simple sets that were satisfactory when first designed
.cannot now get the increased number of stations in operation to-day. g
The Varley Bifocal “Focussing Coil, with its revolutionary design,
means a new life entirely to these sets. (A typical circuit of a three-
valve receiver incorporating two Bifocal Focussing Coils is shown in
diagram No. 206. Diagram No. 202 shows the appearance of the
new coil-No. 203 the theoretical circuit of the coil-and No. 204
illustrates the principle by which change of aerial coupling is ob-
tained. Installing these new coils is so simple—the operation being
no more difficult than any existing arrangement with a fixed aerial
coupling)  Write for full information together with FREE circuit
diagrams.

Adoeriisgment a[ Oliver Pell Control Lid.,
Kingsway — House, + 103, ingsway, London, W.C.2.
Telephone:  Hol, 5303,

(Proprietors: Oliver Pell Control. Ltd)
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To To REACTION AS THE (ORE IS
AERIAL OR O CONDENSER MOVED THE TAP
ANODE t Vi RATIO 1S VARIED

BUT LC REMAINS
T0 (‘R'Dj CONSTANT
.00

01 Mfd
or

ol

MEDIUM WAVE COIL ———etr

AERIAL
COUPLING
INDUCTANCE

YOU, any one of you, can add immensely to the
selectivity of your set—killing the bugbear: of
interference=at the same time winning one of
the prizes (First Prize : 20 Guineas=200 Consolation
Prizes) offered by ' Practical Wireless ” in their
Creat Naiior)a| Competition. . You will find- full. details
of this simple and interesting competition elsewhere in
this issue.

Varley Bifocal Focussing Coil=get one to-day from you
dealer.

Adoerlisement of Olteer Pcll Confrol Lfd
(Proprietors: Oliver Pell Control. Ltd) Kingsway  Flouee | W03« IKhptb ., | Wandons. WZC.2%

Telephone: Hol. 5303.




_ Advisery Editors
Can You Answer These Questions ? GEORGE E. BROWN,

F.L.2., FKon.F.R.P.S.

PERCY W. HARRIS,
F.A.C.L

What steps would you take if the copyright for one of your photographs
had been infringed ?

How long does the copyright in a cine film and a photograph last ?

What are the causes and remedies for the following defects in gaslight
prints :—

Black Spots, Blisters, Brown Stains, White Specks, Yellow Stains ?
What developer would you use for gaslight paper to give the most
brilliant print? WHat developer would give softer contrast?

What printing process gives prints_like oil paintings ?

When must a cine camera be held upside down in shooting a scene ?

When is f[8 stop not /87 F

How do lamps used for photographic studios differ from ordinary electric 3
light bulbs ?

What is the difference in lighting an indoor scene for cinematography as L
distinct from_ still photography ? {5

How would you develop ultra rapid panchromatic plates and films ? .

What is the best type of camera to use for dog photography ?

All th>se and hundreds of other practical questions are clearly E
answered in this splendid new work! Order your copy of Part 1 =
To-day_ g

Obtainable at _all News.
agents and Bookstalls,
or by post 1/2 from
George, Newnes, Ltd.,
8-11,Scuthampton St.,
Slrand.&ondon.

.C.2.

WORTH MANY -TIMES ITS COST.

Produced in the straightforward practical style for
which the House of Newnes has become justly famous,
this work deals with a subject which is full of fascina--
ting possibilities: for .the practical -man who aspires-
to a more intelligent photography than that so tersely
described by the phrase : “-You press the button, we
do the rest.”” Never before has such a wealth of really
practical information on this subject been brought
together within such a small compass. Every article
has been written: by a man-who has made himself
expert on the subject upon which he writeés, and yet
the information is conveyed in such a manner that it
can be put into immediate use by the reader, It is
quite safe to say that, to the man who has a practical
turn of mind, each part of this work will be worth many
times its cost. Get a copy of Part |'and you will fully
endorse this statement.

Geo. Newnes, Lid.



PRACTICAL TELEVISION

Candubiod by H. J. Barton C’Iap.ﬁle,'é
Wh.Sch., B.Sc., Etc. é

LATEST TELEVISION DEVELOPMENTS.

That Telev.ision Has in No Way Been Standing Still was Demonstrated Very Forcibly
by the Baird Company a Few Days Ago, and We Are Here Able to Furnish Readers
-with Details of the Latest High-definition Apparatus.

OR some months now it has been
common knowledge that intensive
resecarch work was being carried

out to effect considerable improvements
in the realm of high-definition television.
The expression “ high-definition ” is per-
haps somewhat of a misnomer, but it
has been coined to imply transmission and
reception with the number of scanning lines
increased materially above the thirty-line
service which i8 now being transmitted
by the B.B.C. It was not anticipated,
however, that the work had reached such
an advanced stage, as was made evident
by the Baird Company when they sprang
their well-planned surprise on Tuesday,
March 20th. On that day the chairman of
the company, Sir Harry Greer, addressed
the shareholders as a televised image.
He was situated at the Baird Transmitting
Studio at the Crystal Palace, but he was
seen at Film House, Wardour Street.

Making History
It was a speech that made telévision
history, because’of the mannerof its delivery,
and this method was chosen as the most
dramatic way of bringing home the fact
that Baird television had definitely reached
a stage which was far and away ahead of
anything hitherto shown to the Press or
public. Furthermore, it was revealed that
the Prime Minister, 2 i
Postmaster - General,
and other kigh Gov-
ernment officials had
been given a demon-
stration *~ a  ‘wéek
earlier, ‘

Fig.3.—One view of
the talking-film tele-
vision lransmitler.

Stated briefly, the demonstration com-
prised .the transmission of living subjects
and talking films, the definition in both
cases being that of 180 lines with twenty-
five pictures per second, Ultra-short waves

provided the radio link, while at the
receiving end the image was portrayed on
the fluorescent screen of a very large
cathode-ray tabe. The images were bright,
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.{ angular scanned arca made up from 180

horizontal lines is produced in this way, and
by passing the light through a lens com-
bination and then through a small glass
window let into the partition separating
the . transmitter proper from the studio
(sce Fig. 1), it is focused on to the subject.
Either a short-focus Iéns for close-up images
(head and shoulders) or a long-focus lens
(head and body) can be brought into play
as desired. In this way a spot of light is
made to move over the subject being
televised with great rapidity (actually
twenty-five pictures per sccond are frans-
mitted with this apparatus) in a series of
180 horizontal lines In juxtaposition to one
another.

Introducing the Photo-electric Cells
During the exploring process different

parts of the individual features, clothes or

objects reflect differing amounts of light,

-~ -

Theatre

‘ nchronisimg

’L——J
1 ]
Jowral lh‘@
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Loud Spearey
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‘eo Tra nsmlier

Fig. 1.—A pictorial representation of the complele Baird high-definition ullra-short-wave
television scheme.

clear, and flickerless, and showed a wealth

of detail which had hitherto been thought’

impossible.

1 Explaining the Scheme

Since this entirely new radio technique
represents something 8o newin the television
field, readers of PracricaL TELEvisioN
will naturally be interested in the technical
details. A broad outline
of the complete scheme
is given in Fig. 1, so this
will now be traced stage
by stage.

First of all, the spot-
light transmitter was
built up from a large
diameter disc enclosed
in a strong metal case.
The disc is driven at a
speed of 3,000 revolu-
tions per minute and
around the periphery is
a spiral of holes working
in conjunction with an
ingenious cam mechan-
ism. Behind the disc
at the top is a powerful
arc lamp which has its -
beam of light condensed
on to a top section of the
disc so that as the holes
pass across the beam a
thin pencil “ of light
passes through each
individual hole. A rect-

)::g._Z.—Sl;owipg Sir Harry Greer
cells in the spot-light studlo,

and these are *‘ picked up* or affect three
very large photc-clectric cells suspended in
front so that the varying reflected light
is changed to an equivalent form of varying
electrical voltages. The cells are shown very
clearly in Fig. 2, two of them being posi-
tioned so that they are one on each side of
the person being televised, while the third
(Continued overleaf)

<

before the large photo-clectric
Note the careful metallic screening,
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is above. The cells are adequately screened
by metal containers and wire-mesh covers,
and with them are associated the ““A”
amplifiers.

The studio is sound-proof, and elaborate
precautions are taken to “ insulate” it
against any form of electrical interference
by using copper sheet, an important point
when it is remembered that in this new
process frequencies approaching a’ million
cycles a second are dealt with by the
amplifiers, without amplitude or phase
distortion. The amplified electrical signals

Fig. 4—Showing the disc and optical ar-
rangemenis logether with the synchronizing
aperlure,

are now passed to the control room “ B?”
amplifiers, as seen in Fig. 1. At the same
time a sensitive condenser microphone
transmits the sound from the studio to
separate amplifiers also situated in the
control-room. Last of all there is the
synchronizing signal, which is produced
separately (see Fig. 1) through the medium
of the main scanning disc working in con-
junction with a light source and single
photo-electric cell. In this way a steady
frequency is generated which also passes
to the control-room amplifiers.

A Film Television Transmitter

Housed in the same building at the
Crystal Palace is a film transmitter built
specially for television, ordinary talking
films being used. Hitherto only carefully
chosen subjects with very little detail had
been televised, but the development and
perfection of this néw piece of apparatus
makes it capable of handling standard
talking films such as are used in any public
cinema. In a simple way the operation is
shown in Fig. 1, while Figs. 3, 4 and 5
illustrate different views of the actual
machine. Standard talking films (sound on
film type) are passed through the * gate
of a continuously moving film projector.
An are source of light (seen on the left of
Fig. 3) projects the individual pictures
of the film through a focusing Ilens

PRACTICAL TELEVISION

on to a disc rotating in a dust-proof
cover at a speed of 3,000 revolutions per
minute. This section of the apparatus is
seen on the right of Fig. 3. The disc has a
circle (not a spiral as in the spot-light
machin€) of ninety minute holes arranged
at equi-angular intervals near the periphery,
and as the film pictures move downwards
at right angles o the hole movement,
variations of light pass through thé scanning
holes. Here they influence a single photo-
electric cell and associated amplifier (not
shown in the illustrations) to be converted
into equivalent voltage variations and
transferred to the control-room amplifiers.

The film passes continuously through the

‘ gate > at the rate of 25 pictures per second,
and as the disc revolves 50 times per second
the 90 holes in the disc pass across each film
picture twice in its travel; thus * breaking ”
it up into 180 horizontal lines. At the same
time a synchronizing signal is generated at
another aperture section of the disc casing
—seen clearly as a white rectangle in
Fig. 4—by means of a small projection lamp
forcing - light through the . rotating disc
holes to influence a single photo-electric
cell mounted against the side of the disc
casing. During this televising process the
sound is picked up from the track at the
edge of the film by passing through a
standard film head, and this section of the
apparatus, together with the television
transmitter optical arrangements, are clearly
seen in the enlarged section photogmph
of Fig. 5. The whole machine is' mounted
on a heavy cast-iron pillar, the base of
which is bolted to the floor to. ensure
rigidity.

Ultra-short Waves

As will be gathered from Fig. 1, the
vision, synchronizing and sound s:gnals are
transferred to thé control-room, where a
switchboard enables either the film or spot-
light signals to be fed to the ultra-short
wave radio transmitter situated at the
base of the Crystal Palace South Tower.
Actually the vision and synchronizing
signals are “ mixed ” and are then made
to modulate the carrier wave of the 6 metre
viszion channel, to be radiated into space
from the dipole aerial situated right at the

e
i
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{rans-
Crystal

Frg 6—The dipole ultra-short-wave
mitting aerial 'at the top of the
Palace Tower.

top of the tower and seen in Fig. 6. The
structural support for the aerial had to be
strong and rigid to withstand the high
winds encountered at this height, and the
twin wire feed can be observed together
with a special radiation-meter check
loop. The sound is Tradiated on a

separate channel of 6.25 metres, using its
own radio transmitter for this purpose.

Owing to the peculiar nature of these
waves—sometimes called quasi-optical
waves owing to their dispersion properties
resembling those of ordinary light, and in
consequence the receiving and transmlttmg
sites should be within sight of one another—,,
an extremely high transmitting situation is
required, and it was for this reason that the
Baird Company chose the Crystal Palace
location, for the top of the South Tower is
the hrghest point in London. The extreme
value of this choice has been proved from
the results of considerable fgsts.

Byt
(To be continued)

Fig.'5—A close-up view of the sound head, film gale and scanning apparalus,
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Rubber Fee{ for a Radiogram Cabinet

HE accompanying sketch shows a
. device for eliminating floor resonance
in"a radiogram cabinet, and, at the same

LEG OF
RADIOGRAM

SPONGE-RUBBER BALL.
Sponge-rubber feet for a radiogram cabinel.

time, preventing slipping on a polished
floor.. My radiogram used to pick up
noises from all loose panels and windows
until fitted with this device, which is cheap
but. efficicnt. As will be noticed in the
illustration the device simply consists of a
cupped. furniture socket which is serewed
to the end of each leg of the radiogram.
A sponge-rubber ball is then fitted into
each socket as shown in the illustration.—
L. WarBurTON (Levenshulme).

A Turntable for a Portable Set
ERE is a dodge for making a turn.
table for use with a portable wireless
set, particularly those of the suitcase type
which are very often difficult to turn.
The materials required are as follow :—
1 old gramophone turntable (10in. pre-
ferred), 2 discs of 5-ply wood 9in. diameter,
1 flat-headed bolt and a few screws, 1 spring
washer as used for gramophone turntables.
File out the hole in the turntable so that it
will turn on the bolt evenly, screw the two
dises of plywood together, put bolt through
the centre, and fasten with a nut. Fit the
turntable, and, after filing the groove for
the spring washer, cut the bolt off level
wifh turntable. If it projects slightly use

OLD 10"
TURNTABLE

TWO 9” DIA.CIRCLES
OF PLYWOOD, BOLTED
TOGETHER

A simple turntable for a portable set,

_ R.A
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THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL WIRE-
LESS” must have origimated some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best wrinkle submitted, and for every
othet item published on this page we will pay
half-a-guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, * PRACTICAL WIRELESS,”
George Newnes, Ltd., 8-11,/ Southampton
Street, Strand, W.C,2. Put your name and
address on every item. Please note that every
notion sent in must be original. Mark
envelopes * Radio rinkles.” Do
enclose Queries with your Wrinkle.
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a thin cork mat. The - accompanying
drawing shows the arrangement quite
clearly. —C. HarNIESS (Fulstow, Lincs).

Tool for Slotting Coil Formers
ANY constructors cut the slots in
the ribs of coil formers with a
file, but the following dodge is quicker and
easier. Take a hack-saw blade and break

v

A handy
it in three pieces. Place thesc side by side
with the teeth pointing in the same direction
and bend a thin brass or aluminium eclip
over the back to keep the saw blades in
place, as indicated in the sketch. If the
clip is made the right depth the tool can be
arranged to cut the depth required, thus
ensuring accuracy. If a wider or narrower
groove is required the number of pieces of
blade ¢an be varied accordingly.—E.
Smart (Coventry).

tool for slotting coil formers.

A Useful *‘ Spanner *’

UITE a useful ‘“spanner! ean be
made with the aid of an old or
broken bradawl and a number of spade
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A Handy Inspection Lamp
THIS' handy lamp is simple to make
and consists of a small fuse-holder,
an ordinary spring clothes-peg, and a piece
of twin flex. This little
device is very useful
as it can be clipped
anywhere in  the
set, leaving both hands

0 Bamery,

A simple spring-clip inspeétion lamp.
free to work. The sketch shows the arrange-
ment quite clearly.—G. H. L. (Kenton).

A Simple Microphone
HE accompanying sketch illustrates
how a cheap but fairly efficient micro-
phone can be constructed at home. The
sound box consists of a deep cigar box
minus the lid. This isinverted and mounted
on rubber strips (to eliminate vibration).
It is advisable to use a box with a thin
bottom, as this constitutes the diaphragm.
A piece of brass, drilled and bent as shown, is
screwed to the diaphragm. A carbon block
is fastened 1}in. away from the bracket
by means of a terminal. Next a hole is
drilled lin. away from the end of a 3in.-
battery carbon. Through this hole a wire
axle is passed ' to suspend the rod from the
bracket. With the long portion of the rod
touching the block, a coil of thick wire is
wound round the short end. By sliding this
coil along the rod the carbon can be
made to rest very lightly on the block, as it
should. A terminal screwed to the brass
bracket constitutes the second terminal.
The microphone described will be found to
be very sensitive, if well made. It is used in

the same way as the conventional type of
microphone. — R.
WiLsoN (Leeds, 6).

SPADE TERMINAL
-ACCORDING

& TO SIZE OF NUT.

SPADE
Using spade terminals as spanners.

terminals of various sizes. Unscrew the
spade terminal and insert the awl in place
of the usual wire, as shown in the
sketch, and{tighten up again. The spanner
can be used in the ordinary way.

Various coloured spade terminals can be
used for different sizes of nuts.—K. R,
Bierp (Hornsey).

Crborn Ao

>

Carbon Lo

A simple but efficient
home-constructed
microphone.
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(Continued fram previous page)

Switching Arrangement for a Battery Set
"THE accompanying illustrations show
an efficient method of simplifying
the switching of a battery sct having a
metal oxide rectifying unit for the H.T.
TWARDS,

THESE TWO OUTER To ONE LEAD TO
conmneggﬁ ot-l.leATOﬂ.
A 8 C o0
0 0 01§
-
TeFILAMENTS = g
0 .0 ¢
Fig. 2. ] e r
B.B.& C.C. FOR
To LT ACCUMULATOR WAVECHANGE %vole%?

Rotary: battery and wave-chanze switch for a
baltery sel.

supply. The on-off 4 wave-change switch
(Fig. 1) is of the multi-pole type, and this
is modified so that it automatically switches
on the L.T. before the mains are connected
to the rectifier, and. when switching off,
this order is reversed. Blades A, A, are
used for filament switching; B, B, C, C,
for wave-change; and blades D, D, for
connecting mains to eliminator. The con-
tacts of A, A, are bent in until there is
only a very small gap between the blades
and contacts with the switch ‘in * off ”
position. The contacts D, D, are bent
outwards until blades and contacts only
just make satisfactory contact with switch
in either *long” or ‘“short’ position.
The wiring connections are shown in Fig. 2.
When the contacts have been altered, as
mentioned above, it is obvious that blades
A, A, must make contact before blades
D, D, which results in the filament being
switched on before the H.T. Although
this method introduces mains wiring into
the set, and brings it quite closc to part of
the grid circuit of the detector valve, I ean
detect no trace of hum due to thig.—E.
RoseRrTs (Hythe).

A Gas-heated Soldering Iron
HE soldering iron shown in the sketch
is made up from gas tubing and a
piece of copper, or better still monel metal,
as it does not corrode like copper. The gas
tubing may be from Lin. to liins. in
diameter, according to the®size of iron
required.

The end of the tube is recessed to take
the copper bit, cither screwed or riveted.
About 2ins. is cut away from the tube,
leaving a narrow strip on each side, and
holes are drilled to allow the flame to
cscape. The other end is screwed to take
a smaller piecc of piping to suit the flexible

e =
eeaanraun™

 PRACTICAL WIRELESS

tube from the gas supply. A plug is fitted
in the tube, which is arranged to take a
small piece of tubing with about a sixteenth
hole. This is fixed in the plug at the side
of it, a good fit, but able to slide in the
plug. In the centre of the plug a hole is
drilled and this is tapered to a needle point
at the orifice.

When this is adjusted to the correct
distance to suit the local supply, the pres-
sure of the gas from the small orifice will
be sufficient to keep the flame at the end of
the small tube directed on to the bit, and
will heat the iron in a short time. This
small flame is also hot enough to braze small
articles efficiently. I have used this type
of blow flame for some time and found it
very economical to use.—W. H. GRAYLING
(Cambridge).

A Novel Automatic Station Log
HIS handy. station log works as
follows :—Rod B is free, rotates

‘| behind the panel, and is joined by paper

through a shit in the panel to Rod A. Rod

ey ROLLER
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A novel station logging
device.

B is also attached to the baseboard by an
elastic band each side when Rod A is
pulled, paper is unwound off Rod B and
elastic band is wound on. When Rod A
is released, thc elastic causes the paper to
be wound on to Rod B again. Stations,
wavelengths and dial readings are written
on the paper, which should be of a strong
kind. The nails in each end of Rod B are
passed through holes in right-angle brackets,
which are mounted upon the back of the
panel. Rod A should be of din. dowelling,
and the other rod can be of larger diameter,
each being about 33in. long. A longitudinal
groove in Rod A, about }in. deep should be
made with a tenon saw, and -the end of
the paper is fixed in this with glue.—D. N.
LawsoN (Haslemere).

An Easily-made Stand-off Insulator
THE accompanying sketch shows a form
of stand-off insulator which I have
contrived. Short-wave experimenters will
find many uses for them.
The insulator consists
of one valve-holder (of
the rigid type, with all
fittings removed), one
piece of ebonite tubing
(cut from old lead-in
tube), and one brass
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terminal. The long
screwed portion of
the terminal is
sleeved by the tub-
ing, which allows
the terminal to
pass through a hole
drilled in the centre
of the valve.
holder, a fixing
nut being screwed
on inside the
holder. This insu-
lator has a remark-
ably neat appear-
ance, and has
proved quite satis-
factory in use. Its
efficiency, of course,
can be increased
by raising it on
pillars. — GEoRGE
D. Forees (Glas-
2ow).

A Combined Condenser and Wave-change

Switch

MIDGET condenser of the type shown

in the sketch may be very easily
transformed into a wave-change switch,
while still being used as an aerial series
condenser. One of the fixed plates at the
end is removed and in its place is fixed a
stout piece of fibre, cut and drilled
and with two copper contacts fixed as
shown. To the end of the spindle bearing
the moving vanes, and which passes through
the larger hole in the fibre, is fixed a
switch arm which rotates, and makes
contact with the copper contacts upon the
fibre. The condenser is wired up as
shown in the diagram. The strip of copper
C is so.arranged that when making contact
with A, the capacity is at a minimum
required for the short waves. When making
contact with B the capacity of the conden-

FIBRE, RAXOLIN

TERMINAL

EBONITE
COLLAR

gt COMPLETE
CQMPONENT

An improvised stand-off
insulator.

Adapting a condenser to operate as a
wave-change switch.

ser is at its maximum. If so desired the
condenser may be shorted for the long
waves by giving the moving plates a slight
bend up at one end, so making contact
with the fixed plates when they are fully
enmeshed. Any insulating material, such
as ebonite, may, of course, be used, if thin
enough.—D. STANLEY ScorT (Steynsburg,

S. Africa).
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Short-Wave Reception.

MAKING A START
ON THE SHORT WAVES

An Article of Special Interest to those Readers Who Have Not Yet Taken an Interest in
Practical Information is Given in Regard to the Construction of a
Simple and Efficient Short-Wave Receiver.

ESPITE the tremendous amount of
interest which is to be gained from
short-wave reception, it is rather

surprising to find how comparatively few
amateurs and experimenters there are who
take an active interest in short-wave work.
It would appear that, in many cases, readers
are inclined to fight shy of short waves
because they believe that the subject is
tricky and abounding with “snags’ and
‘difficulties. As a matter of actual faet,
however, this idea is entirély wrong, for
short-wave reception differs very little
from normal broadcast reception except,
perhaps, that the receiver required for the
reception of stations all over the world is
much simpler than that which is generally
employed for listening to broadeasting
stations on the medium and long-wave
bands.

Simplicity is the Keynote
In nearly every case it is true to say that
the best possible set for reception on wave-
lengths below 100 metres or so is the simplest
one that can be devised. Simplicity is, in
fact, the keynote of the short-wave receiver,
and as soon as amateurs realize this they
+almost invariably give the short wave-
lengths a trial. In too many instances,
however, the results obtained are not so good
as were anticipated ; this is simply due to
the fact that the amateur has failed to
work on the right lines, or to give. a little
study to the matter before rushing wildly
into it. The purpose of this article is to
supply the information which is necessary
in making a start, so that would-be short-
wave listeners may avoid any of the mis-
takes that are commonly made and may
be successful at the very first attempt.

Before going farther it might be as well
to answer a simple question which is of
frequent occurrence. The question is:
*Is short-wave work really worth while,
and are there sufficient programmes to
justify the construction of a set to pick
them up ?”’ The answer is very definitely
f#Yes.” It is probably no exaggeration
to say that there are more stations working
between, say, 15 and 20 metres than there

TERMINAL TAPPED
INTO PORMER

28 GAUGE
ENAMEL/LED WIRE

THREAD

75 TURNS

Fig. 3.—Details

of the short-wape

choke
described.

By FRANK PRESTON

are between 200 and 2,000 metres. It is
true that all these stations do not give
regular programmes for eight to ten hours
a day, but there are scores of them which do
provide a reliable service in the way
of musical entertainment and so on.
Additionally, though, there are hundreds
—probably thousands—of other stations,
many of which are owned and operated by
amateurs, which afford more interest to the

AERIAL

real amateur and experimenter than do all
the broadcasting stations in the world.
Another great feature of the short waves
is that even quite low-powered trans-
mitters can be received over incredible
distances on the simplest possible type of
receiver. It is by no means uncommon
to receive a station in Australia, for example,
on a single valve set costing no more than
about a couple of poundsin
components. Besides this, it
is worth remembering that,
on certain short-wave bands, AERIAL
reception is actually better
in daylight than after dark.
This is contrary to the con-
ditions obtaining on the
longer waves, where any-
thing like long-distance re-
ception is well-nighimpossible
during the summer months.
World-wide reception -on
short waves can be accom-
plished the whole year round ;
this fact will appeal strongly
to the “ DX ” amateur who
is inclined to lose interest
in his hobby as the longer
days draw on.

EARTH

Inexpensive Experiment

But enough has been said
in praise of shortwaves, and
it is time to get down to more
practical aspects of the

to 20 metres.

question., One of the first things that the
amateur will want to know - before he
definitely decides to make a short-wave set
is how much he will have to spend. In the
following paragraphs it will be shown that
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Fig. 1.—Pictorial

; and theoretical cir-

s PHONES (yits of the simple
== HT+ single-valve shori-

\ wave receiver

HI= LT~ described.

& EARTH

a reasonably good short-waver can
be made from odds and ends which
nearly every reader will probably
have on hand. Even if a few new
parts have to be bought it is un-
likely that it will be necessary to
spend more than a pound at the
very most.

The best kind of S.W. receiver for
either the beginner or the hardened
short-wave ‘‘fan” is the single-valver of
the ¢ straightest " possible kind. A circuit
of such a set, accompanied by a pictorial
wiring diagram for the benefit of those few
readers who still find it rather difficult to
read a “‘ theo,” is given in Fig. 1. It will be
seen that a simple tuner is used, and this

(Continued on page 116)
PLATE i

REACTION WINDING
Y 4 TURNS 26 SWG.
GRID WINDING & ENAMELLED WIRE
4 TURNS 18 SWG.
BARE WIRE,

SPACED J¢.

AERIAL WINDING
S TURNS 26SWE.
ENAMELLED WIRE

LONG TERMINALS OR THREADED ROD

Fig. 2—All details are given above for the construction of an
efhicient short-wave'tuner to cover a wavelength range of 15

Notice that all windings are wound in the
same direction,
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Fig. |.—Here is a simple detector
circuit which may be used alone
or with L.F. amplification.

S announced in last week’s issue,
we- give this week complete details
of our new scheme for testing new

wireless components. We were induced
to embark on this competition by virtue of
the production by Messrs. Varley, Ltd., of
their Bifocal coil which provides an excel-
lent, cheap, and satisfactory solution to the
selectivity problem. As previously men-
tioned, it is always our policy to act in the
best interests of our readers, and we are
gratified to know (so great is the faith of the
manufacturers in this clever device) that
Messrs. Varley, Ltd., welcome the co-opera-
tion of our readers in testing it for them. It
would obviously be a lengthy and expensive
process for them to send representatives all

over the country to test these coils, and
Pracrica. WIRELESS therefore made -the
suggestion that we should place the services
of our readers at their. disposal; in other
words, that our readers should act as
independent test experts and thus augment.
the data they have obtained as a result of
their own exhaustive tests. We would
say that these coils have been thoroughly
tested in a number of ways, and in a number
of districts, and have passed those tests
entirely satisfactorily.

These Varley Bifocal coils have arrived
at a time when the selectivity problem has
become an urgent matter, and the problem
has been by no means easy of solution, for
a successful device such as the Bifocal coil
had necessarily to be designed so that it
could be quickly incorporated in any
standard receiver. Additionally, it needed
to be reasonable in price, and it is a tribute
to the Varley engineers that they have been
able in so ingenious a manner to solve the
problem.

What we particularly desire is that the
many hundreds of readers who have pur-
chased these coils should send us, in accord-
ance with the conditions printed below, their:
reports on the performance of this new coil.
The diagrams on this page show how the
coil can be connected into the usual circuits
employed, but in case readers missed the
preliminary announcement in last week’s
issue, brief technical details of the coils
are given here.

Advantages of the Bifocal System
The principle upon which the Bifocal
coil operates is very interesting from the
technical point of view. It is, of course,
well known that by employing a small coil
connected directly between aerial and earth,
and coupling this to the grid coil, it is
possible to control the degree of selectivity
by varying the relation between the two
coils, or in other words varying their
inductive coupling. Unfortunately, if

two simple coils are employed in this
manner, not only is the selectivity varied

OUR GREAT NATIC

First Prize: 20 GUINEAS CASH—~And ¢

Qur Readers are Invited to Become. Test Experts of the New:

Testing, by Home Constructors

as the coils are separated, but the amount
of signal energy which is transferred is also
varied, and the gain in selectivity is ac-\
companied by reduction in signal strength.
In the Bifocal coils the grid coil is simply
tapped, thus providing an auto-transformer
instead of a transformer coupling for the
aerial. The actual point at which the aerial
is tapped is one of the principal
- features which has to be calculated for
optimum results, and arranged inside
the coil is a small plunger of the new

Tos [ANOT USED
T

The
Varley
Bifocal

coil.

To AERIAL

OR ANODE

CONDENSER # Toa To3To2
The switch thal is in-
tended for wave-chang-
ing and ils connections.

iron-core material. This is not so long
as the coil former and it may thus be
moved from one end of the coil to the other.
It has already been explained in these pages
that the insertion of this material inside
a coil increases its inductance, and con-
sequently, if it is moved so that it does
not come within the portion which is utilized
for the aerial section it will vary the
inductance only of the grid coil. As, how-
ever, it is moved to embrace the turns
which serve both as aerial coil and grid
coil, the change in inductance will in effect
vary the degree of * transformer coupling,”
whilst still giving
the same overall in-
ductance value to
the complete coil,
as the core is at all
times within the

dealer.

not exceed 250 words in length.

April 14th and May 5th.

Fig. 4—An H.F, and detector stage which
employs two of the Bifocal coils.

of entry.

e i o1

CAREFULLY READ THESE RULES.

(1) The First prize of 20 guineas cash will be awarded to the sender of what
the judges (presided over by the Editor of “ Practical Wireless >’) consider to
be the best test report of actual experiences with the Bifocal coil.
prizes will be awarded to the senders of the 200 next best test reports. Test
reports may be accompanied by sketches, showing the competitor’s own Bifocal
arrangement. Reports of failure will stand an equal chance of winning a prize.

(2) Each entry must be accompanied by proof of purchase of a Varley Bifocal
coil, such as the receipt from Messrs. Varley, Ltd., or a receipt from your local

(3) Competition entries must be geceived here not later than May 14th.
Results will be given in * Practical Wireless,’’ dated May 26th.

(4) Test reports must be written on one side of the paper only and must

(5) This competition is.only open to readers of “Practical Wireless,”’ and each
entry must be accompanied by a Query Coupon cut from any issue between

(6) Competition entries should be addressed to the Editor, * Practical Wire-
less,”” Geo. Newnes, Ltd., 8-11, Southampton Street, Strand, London, W.C.2,
and have the word ““ Bifocal >’ written in the top left-hand corner.

(7) No correspondence can be entered into regarding this competition.
(8) The Editor’sdecisionis finalandlegally binding and is an express condition

Consolation

Fioh =05 Bifgca) co

pass circuit as.$ho
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rley Bifocal Selectivity Device.

. g New Radio Components

total winding of the grid
coil. It therefore has the
same effect as changing the
coupling of the primary of
a transformer, without the
deleterious effects which
normally accompany
| such an  alteration,

namely,varying reaction

J AS THE CORE IS
MOVED THE TAP
RATIQ IS VARIED

BUT LC REMAINS
CONSTANT

AERIAL
NDUCTANCE.

and tuning settings.
It is thus possible to
! tune to a station, apply the
required degree of reaction to
obtain comfortable signal
strength, and then, if a change
in the degree of selectivity is found to be
necessary, the core may be moved to
obtain the required selectivity without
the necessity for alteration in the other
settings. =

is obtained from the novel variable tap
principle incorporated in the Bifocal coil.
By adjusting the coupling in this coil, the
true selectivity of the circuit and the
selectivity due to reaction can be varied
entirely. This is not the case with the
ordinary type of coil having only one
tapping. With such a coil, if the station

which it is desired to receive is interfered.

with by a station on an adjacent
channel, and the selectivityisincreased
by increas-
ing the re-
action, this
will also
result in an
increase of
ML the signal
"5 core strength of
the desired

;—l o 8t at ion
g% which may

Diagram illustratin Al = “—n b o T
the method. in whici L i

the iron core varies the Diagram of the 1 rﬂi
coupling of the fixed complete coil and its &N bW(l))ul

tap. associated connections, ~PTODaD'y

result in

overloading of the low-frequency stages.

Of course, the signal strength can be
reduced by connecting a fixed condenser in
the aerial lead, but this would alter the
tuning and make the receiver more
difficult to handle.

With the Bifocal coil, however, selectivity
and reaction are quite independent. If
the station it is desired to receive suffers

No Entry Fee!

Qur New Scheme for the Rapid

- different purposes.

Fig. 2.—In some cases this
detector circuit may prove more
useful than that shown in Fig. |,

response of the receiver suited to many
For instance, if the
receiver was being used to receive tele-
vision vision signals, a large band width

could be employed, thus ensuring the

addition of the extreme upper frequencies
necessary for good definition. On the other
hand, for normal radio reception, a narrower
band width is required, and this is quickly
obtained by suitable adjustment of the
coupling.

It should be noted that if a two-gang
condenser is employed, it should be of the
type in which the aerial section is con-
trolled by means of a panel-operated

(Continued on page 122)

from interference, the selectivity, or
focusing control, is adjusted until the
interfering station disap-

pears, and then the strength
of the desired station is
brought up, if necessary, by
increasing the reaction.

A Novel Bifocal Circuit
Circuit No. 2 shows a
variation of the reacting

detector circuit, reaction in
this being partly capacitative
and partly inductive, the in-

P
7a
‘{’7—' -

The Bifocal in a
Standard De-
tector Circuit
Circuit No. 1

shows a stand-

ard detector cir-
cuit which can
be varied by any
of the usual low-
frequency ar-
rangements
which are
straight circuits,
Q.P.P., or Class
B. It isin this

Is. may. be used in a band-
wnatasdhis illustration.

type of circuit
perhaps that the
greatest benefit

ductive portion of the wiring
also acting as the aerial coupling. As
the aerial coupling is increased the load
on the tuning circuit will become greater,
thus tending to reduce the selectivity.
As the coupling is increased, however,
the reaction feed-back effect will also
increase, and thus the balance is main-
tained.

Band-pass Tuning with the Bifocal Coils

Circuit No. 3 shows an interesting
niethod of obtaining band-pass tuning
with two Bifocal coils. The .0001 mfd.
fixed condenser is connected between
the high potential end of the first coil
and tapped on the second coil. By this
means the band width passed by the
filter can be varied, and the overall

A

Fig. 5.—Here is an alternative H.F. and detector
circuit with the grid tapped down to remove

damping.
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(Continued from page 113)

is provided with a lopse-coupled aerial
winding and also with a reaction winding.
The acrial lead-in may be connected to one
end of the loose-coupled coil or to the
“grid” end of the grid coil as desired,
although = the
former connec-
tion will be
found better in
the majority of
cases, especially
if the wusual
“broadcast”
aerial is to be
used. The grid
coil is tuned by
means of a .0002
mfd. variable
condenser,
whilst reaction
is controlled by

a second vari- '‘PHONES«
abl‘il _condenser th 4-—-Th|s skclch shows
of similar capa_c how an old valve-base can
ity. Leaky-grid p. ysed as a plug when the
rectification is

short-wave regeiver is being
used as an adaptor.
the +alues of

grid condenser and leak are - rather
different from those generally used in a
set intended for use on the higher wave-
lengths ; the eondenser is of .0001 mfd.
capacity and the leak has a resistance of
5 megohms. As a matter of fact, these
values are not critical, but they are found
to produce best results.

¢ Throttle-Control ** Reaction

An H.F. choke of special short-wave
type is connected in the anode circuit of
the valve, and particulars will be given
later in regard to the construction of this
component. Those readers who are accus-
tomed to following circuit diagrams will
notice that the reaction condenser is not
connected in the usual position, but is
between the “ H.T.” end of the reaction
coil and earth. This form of reaction
is generally referred to as * throttle
control” due to the fact that the con-
denser is used to “ throttle ”” the oscillation
of the valve. -In other words the con-
denser, instead of increasing reaction as its
capacity increases, produces the opposite
cffect by by-passing the H.F. currents
appearing in the anode circuit to earth.

The connections are simplicity itself, as
can be seen, so there will be no need to
describe them. Instead, attention will first
be turned to the construction of the special
short-wave coil and H.F. choke. The coil
is made on a 2 in. diameter ribbed ebonite
former as shown in Fig. 2 and consists of
three windings, one of which is in 16-gauge
bare or tinned copper wire, and the
other two in 26-gauge enamelled. Fig. 2
shows that the coil is intended for mounting
on the baseboard on two long terminals or
lengths of screwed brass rod. Terminals
are used to receive connections from the
ends of the windings and these are fixed
in a line between two ribs on the former.
The numbers of turns indicated in the
drawing apply to a tuner covering a wave-
length of approximately 15 to 30 metres
in conjunction with the .0002 mfd. con-
denser previously referred to, but other coils
for alternative ranges could very easily
be made by employing proportionate
numbers of turns. As an example, it might
be stated that a tuner for a wavelength
range of about 28 to 60 metres would
require three, six and five turns, respec-
, tively, for the aerial, grid, and reaction

windings,

employed, but

PRACTICAL WIRELESS

Dual-Range S.W. Tuners

‘It would, of course, be a fairly simple
matter to make a dual-range type of tuner,
but for a start, and where maximum
efficiency is the very first consideration, a
simple component of the kind shown is
strongly recommended. Then again, it
would be easy cnough to make a range of
six-pin plug-in coils to cover the various
ranges, but it is considered better to leave
that until a later date, and until a little
experience has been gained.

The H.F. Choke

The short-wave choke is the simplest
component employed in any kind of wireless
receiver. It must be made with reasonable
care, though, and the details and dimensions
given in Fig. 3 will prove useful. A short
length of nbbed ebonite former, lin.
diameter, is émployed to take the wmdmg of
75 turns of 28-gauge enamelled wire,
nlthough it is permissible to use a length of
1-in. dlumeter paxolin or glass tube instead
if this is more convemently obtainable. It
will be seen that, in order to reduce the
capacity between the turns of the winding,
a length of thread is wound on the former at
the same time as the wire, 30 as to space the
turns of wire.

The Tuning Condenser

After the two components just described,
the most important is the tuning condenser.
It is preferable to use one specmlly made
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[to pay more-than-three or four shillings for a
really good one.

An alternative to the ultra-slow-motion
drive is a double condenser arrangement,
whereby a low-capacity (say about :00005
mfd.) variable condenseris wired in parallel
with the main one. The smaller condenser
is used for fine tuning after the set has been
adjusted to the approximatc wavelength
by means of the normal condenser. This
system is generally known among short-
wave enthusiasts as “ band-spread ” and it
has been fully described in these pages
before. The small condenser, like the other
one, should be of the air dielectric type,
and can be made by rebuilding an ordinary
.0001 mfd. component in the manner pre-
viously described, by removing some
vanes and double spacing the remainder.
Even when using the band-spread idea it
is worth while to use a drive mechanism
giving a fairly low reduction ratio on the
lower-capacity condenser, but a plain 0-180
dial will be suitable for the .0002 mfd.
condenser.

The Reaction Condenser

Any good air-spaced condenser of about
.0002 mfd. can satisfactorily be employed
for reaction contrql. A slow-motion drive
is preferable, but can be dispensed with if
a fairly large dial of the_ kind generally
used for operation of the tuning condenser
is fitted in place of the small knob supplied
with it. It might be mentioned, however,

for short-wave work, but as an alternative
use can be made of any good .0005 mfd.
condenser which is on hand, by dis-

that one firm of component manufncturers
make a special reaction condenser for short.

mantling this, discarding about one
third of the vanes and then re-

assembling,’ fitting double spacing
washers between the adjaGent vanes.
This modification- will materially
S[W,HE
CHOKE +
x\\ 'PHONES
To REACTION
COIlL Q
O0O02 MFD.
To REACTION
COolL

S/W,HFCHOKE
Fig. 5—~Showing the slight modi-

ﬁcahons required to use the single-
valve receiver as a short-wave
converter.

reduce the minimum capacity, thereby
increasing efficiency and extending the
tuning range with any particular coil. Ex-
tremely slow movement of the condenser
vanes is absolutely essential on short waves,
because of the wide frequency range

“covered’ by so small a variation in
condenser capacity. It is therefore practi-
cally essential to employ a really good slow-
motion drive in conjunction with the
tuning condepser. = The drive should pre-
ferably have a reduction gear of about 50
to 1, and the movement should be per-
fectly smooth and entirely free from back-
lash. There are several suitable vernier
drives on the market and it is not necessary

ORDINARY
H.FE.CHOKE

HT+

To AERIAL
TERMINALON SET

\ ORD\NARY
HFECHOKE

HT+

TERMINALS
0002 MFD.

To AERIAL
TERMINALON SET

wave use, which has a reduction drive of
about 10 to 1; this gives an excellent and
smooth control.

Assembling the Parts

The method of assembling the component
parts shownin Fig. 1 calls forlittle comment.
It should be mentioned, however, that it is
very wise to employ either a metal or metal-
lized chassis, since this goes a long way to-
wards the elimination of any possible hand-
capacity effects. A metal panel can also
be used if desired, but I rarely find that this
is necessary, prowded that a good earthlead
is employed. -It is usually best to mount

(Continued on page 118)
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LISSEN **SKYSCRAPER 3.”’ Chassis model
with (Lissen) S.G. jDetector and Pentode valves.
Cash Price, £4/9/6. Carriage Paid.

8/3

Balance in 11 monthly payments of 8/3. only
ROLA FR6 PM23 CLASS ‘B’ SPEAKER, Send
with input transformer. Cash or C.0.D. 4,6
Carriage Paid, £1/19/6.

Balance in 9 monthly payments of 4/6. only.
ROLA F6P.M. PERMANENT MAGNET MOV- Send
ING-COIL SPEAKER, with input trans- 6,
former, Cashor C.0.D. Carriage Paid, £2/9/6. '
Balance in 8 monthly payments of 6/-. only
BLUE SPOT 99 P.M. PERMANENT MAGNET Send
MOVING-COIL SPEAKER. | Complete with 6,
tapped input transformer. Cash or C.O.D. =
Carriage Paid, £2/19/6. only
Balance in 10 monthly payments of 6/-.

NEW BLUE SPOT 45 P.M. MOVING-COIL Send
SPEAKER, with input transformer. Cash or

C.0.D. Carriage Paid, £2/5/0. -
Balance in T monthly payments of 6/-. only
W.B. P.M.6A MICROLODE PERMANENT Send
MAGNET SPEAKER with switch controlled 2,6
multi-ratio input transformer. Cash or
C.0.D. Carriage Paid, £1/12/6. only
Balance in 8 monthly payments of 4/3.

NEW LISSEN P.M. MOVING-COIL SPEAKER  Send
with input transformer. Cash or C.O.D. 5,6
Carriage Paid, £1/5/0.

Balance in 4 monthly pavments of 5/6. only
CELESTION CLASS “‘B** UNIT, ** B '* Stage 9. Send
Combined Class *“B'" Unit and P.P.M.9 5/_
Moving-coil Speaker.

Excluding *Class B'" Valve, only

Cash or C.0.D. Carriage Paid, £2/15/0.
Balance in 11 monthly payments of §/-.

TELSEN

STRAIGHT BATTERY

THREE

Complete Kit of Parts in Sealed Car
ton. less Vllh‘ﬂ, Cagh or C.0.D. _Ca rriage
Paid 29/% er yours for 5/= down and §
monthly payments of 5/3.
As ubove but with 3 Maxda Valves,

YOURS FOR
54

i§ down and 11

# payments

S

Asabove, with Valves, but inclu.

PETO-SCOTT Kompact
illustrated and PETO-

TT B.A. Speaker, Cash or
C.0.D, Cartage Pald, £3/17/6,
or yours for 7/6 and 11 monthly
payments of 7/-. -
1f  Peto-Scott Permanent-Magnet

= Moving-Coil Speaker required add

e - 12/8 to Cash Price or 1/2 to each

= monthly payment.
"NEW BLUE SPOT ‘‘CLA8SS B' OUTPUT Send
STAGE. As advertised. Complete with Osram 4
B21 ‘“Class B"” Valve, Cash or C.0.D. Car- I

riage Paid, 43/6. only
Balance in 11 monthly payments of 4/-.
B.T.H. SENIOR PICK-UP AND TONE ARM Send
WITH VOLUME CONTROL. Cash or C.O.D. 5,
Carriage Paid, £1/17/6. 3
Balance in 7 monthly payments of §/-. only
B.T.H. MINOR PICK-UP AND TONE ARM. Send
Cash or C.0.D. Carriage Paid, £1/1/0. 4/6
Balance-in 4 monthl¥ payments of 4f6.
WREN-EASTON 3 KIT with ready- only
drilled panel, metaplex baseboard, Send
less valves and cabinet, Cash or 8,3
C.0.D. Carriage Paid, £4/10/0.
Balance in 11 monthly payments of 8/3. only
J. B. LINACORE. Complete tuning unit Send
comprising matched coils, condénser, type 6/
BPB (battery), type BPM (mains). Cashor -
C.0.D. Carriage Paid.  £3/9/6. only
Balance in 11 monthly payments of 6/6.
AVOMINOR NEW NIVERSAL MODEL.
Measures 0-6, 0-30, 0-120 M.a.,, 0-6, 0-120, Send
0-300 volts, 0-10,000, 0-60,000 and 0-1,200,000 5 ,6
ohms, complete with leads. Cash or C.0.D.
Carriage Paid, £2/0/0. only
Balance in 7 monthl paxments of 5/6.
GARRARD AUTOMATIC RECORD
CHANGER for A.C. mains, Moynted on unit Send

plate, complete, ready for fitting in position,
inc]uz'iing Garrard pick-up and tone nrm18/6
Cash Price, £10/10/0. Carriage Paid.

Balance in 11 monthly payments of 18/6.

only
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EVERY SET— there's a

PILOT AUTHOR KIT

CASH ~ C.

: ~ = o o e
IMPORTANT (Miscellaneous Components, Parts, Kits, Finished Recelvers or Accessories for Cash, 0.0.D. or

Sree:

Send full value plus suflicient for half carriage.
to Irish or Overseas customers, ; - L e

H.P. on our own system of Easy Payments.
return. C.0.D, orders value over 10/- sent carriage and post eharges paid (GREAT BRITAIN ONLY). OVERSEAS CUSTOMERS
CAN SEND TO US WiITH CONFIDENCE, We curry u apecial export staff and save all delay.
Any surples

n7

O.D — or H.P.

—cae SSPAHTRAD AR I AP b

Send ws a list of your wants., We will quote you by

We pay half earringe—packed
refunded immediately. Hirse Purchase Terms NOTJavailable
- S “

P A >

LEADER THREE

KIT HA”

KIT “A”

METAPLEX Chassis but less Valves,
Cash or C.0.D.

CASH

Author’s Kit ol Specified Parts,

including  Peto-Scott
£300

Carriage Paid. Or 12

monthly payments of 5/6.

KIT_il-fs-_;'o-u—pay the Postman.

GREAT BRITAIN

10‘-.
1 Peto-Scott

0
1 J.B. 2 gang condenser type Nugang “A " 0
2 Wearite Universal Screened Coils w0
1 Varley Niclet Transformer Ratio 5:1 .. 0
1 Set of Specified Valves 1

0

1

Peto-Scott Table Cabinet (barr. 2/6 extr;)

""""""" We pay
post charges on all orders over

ONLY
Chassis 12 x 10 x 1iins.

OWNORNT

- i,

[ on

OJLﬁO'%ys

[ mo;l_thly payments of 5/6

And 11

iR

1

1

1

3 Valves
1 CO.

»

As Kit “A" bnt with
As Kit " A’ but with 4 and I’;.o-.‘l‘crcl)tt
S On};-m gcuhl?nl?lr Tahle Catinet.
C.0.D. age b D. Carri Paj
o, 0 arTinge  Paid,

Or 12 monthly
payments of 8/6.

h
1
1
) Valves
'
]
!

.
'
[
.
Cash or »
£5/9/0. Or 12 monthly »
It i

KIT (13 cc 39 As Kit "R but with Peto-Scott Walnut
' Consolette Cabinet with Blielfl and Bafite,
Cash or C.OD, 25,168 .0 Carriage Paid.
Or 12 monthly paymenis of 10/6.

‘

If Peto-Scott Permanen t Magnet Epenker required add 19/6 to
Cash Price or add 1/9 to eackh monthly payment.

LEADER A

KIT (1 A ”

ready drilled Chassis, but leas Valves and
Cabinet. Cash or C.0.D. Carriage Paid.

Aunthor's Kit of

Flrst  Specified parts,
fnecluding METAPLEX

£5/10/0

Or 12 monthly payments of 10/-.

KlT 1} B 39 As Kit “ A" but with se; ol'ﬁpecllkd_:
Vaives. Cash or €C.0.D. Carringe Faid. «

8/7/ :

Or 12 monthly payments of 15/8. .

.C. THREE

KIT_B'TS You pay the Postman. We pay post
charges on all orders over 10/-,

£ e d.
1 Peto-Scott METAPLEX Chassis, as speeified - 03 9
1 Set of Valves, as specified - oo &5 .. 217 6
) J. B. Nuzang 2-gang .0U05 mid.- condeuser, Type A 017 8
2 Wearite Screcned * Universal ”” Coils .. S . 010 0
1 Varley Niclet 571 L.F. Tranciormer .. LT 0 76
1 Heayberd A.C. Lender 111 Mains Transformer .. 918 0
1 Wearlte Type H.T. 25 Smoothing Choke - 0 9 0

Ty

—1934 WALNUT ADAPTAGRAM—

As illastrated, Cash
or €.0.D.
Carriage 2/8 extra,
Or 8/3 Deposit and 11 monihly Built by master-craftamen of the

payuents  of
aid),

IN OAK OR MAHOGANY NO
EXTRA

Specizl drillings
special cut-out designs add 16 in. by 7 in., 18 in. by 8 in.
3/~ extra to cash price or 3d. Batfle-board, 3/6 extra.

to exach monthly payment.

—~——SEND FOR CABINET CATALOGUE

®=sPET0-SCOTT CO., LTD., 77, CITY ROAD, LONDON, E.C.1,
West End Showrooms: 62, High Holborn, London, W.C.2.

Dear Sirs,—Pleasc send me CASH/C.OD/H.P caiiiimvieniiiiiiianiinenns PRI - 0000 N PO, . | -
for which I encloce £,..c0ccnvunn.. (L oo s o d. CASH/H.P. Deposit. E
NANERS I oo T R I - e O e N e A
ATEINIVEEN S e L S S Serc e CThoco =30 siva -

38 in. high
22 in. wide
154 in. deep
Speaker Com-
partment: 17
mn, by 19 in.
by 14 in.

YOURS FOR

8/3

CONVERT YOUR EXIST-
ING SET INTO A
MODERN RADIOGRAM

63/- Direct from Factory. No
MIDDLEMANS PROFITS.

i piano trade. Real inlald wainut
R0 (Cariiayg mortised, tcnoned. Xrench
polished. With motor-board ready
to take your set, speaker and
power equipment. Plain front or
or other vignetted panels, 14 in, by 7 in.,

30 Ratio
EXTENSION SPEAKER

Buitable for 1001 Receivers. inciud-
ing CLASS)B, Q.P.P, Super-Power
and Pentode
outputa. Tnstant-
iy adjustable
ratios.  Cash or
0.0.D. Carriage
Paid. 28/6. Yours
§ for 2/86; balance
in 68 monthly
payments of 49,

PETO-SCOTT
0

Converts your
present Battery
to Class

ete.
Blueprint,
sembly instructions
and diagram=s
Cash or C.0.D,
payments of 5/6.

o]
e wacras o |
oot e 1

a8 -

37/6. Balance in 7 monthly
Tel. : Clerkenwell 9406/7,2enseny

Tei. : Holborn 3248,

................................................................................................ Pr. W.14/4/3¢. =
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(Continued from page 116)
the tuning and reaction condensers on the |
panel as near as convenient to the tuning
coil, so that the connecting wires need be
no more than a few inches long. The tuning
condenser may be either on the left or
right as desired, and according to the whims
of the particular constructor. Personally,
I find it better and more convenient to
have the tuning knob on the left, despite
the fact that I am distinetly right-handed.

Mount the coil with its axis parallel to
the face of the panel and immediately
behind the two (or three) variable conden-
sers. The valve-holder should for prefer-
ence be of the usual chassis-mounting type,
with low capacity between the sockets.

It is, of course, necessary to use ’phones
with a single-valve receiver, since there is
insufficient output to operate a speaker. A
pair of 4,000-ohm -’phones can be bought
very cheaply from such firms as Messrs.
Peto-Scott and these will be foiand very
efficient. See that they are correctly joined
to the . positive and negative terminals
shown in Fig. 1. A valve of the * Super
Detector ” or “ L.F.” type is nearly always
best for a receiver of this type, and if two
or more valves are available it is worth
while to try them all, choosing the one with
which the set “ slides ’ smoothly into and
out of oscillation as the capacity of the
reaction condenser 1s.reduced. The most
suitable H.T. voltage will probably be
between 30 and 70 volts, but experiment
in this direction will be well repaid.

As S.-W. Adaptor

The single-valver described can be used
as an adaptor in conjunction with any
existing receiver, when additional volume
is required> for operating a loud-speaker.
All that is required is to connect the L.T.
terminals to the corresponding terminals
on a valve-holder in the set, remove the
detector valve from its holder and take a
wire from the negative ’phone terminal to
the anode terminal on the detector valve-
holder.

A rather more convenient way of connect-
_ing the short-waver as an adaptor is to use
an old valve base with flexible leads con-
nected from it to the appropriate points
on the ‘‘adaptor” as shown in Fig. 4.
This plug will then simply replace the
detector valve in the normal set.

The short-waver dealt with above can
also be used as an efficient converter in
conjunction with any battery set having
one or more high-frequency amplifying
stages. All that is necessary is to conncct
a good H.F. choke of the usual * broad-
cast ”’ type between the ‘phone terminals

(Continued on page 122) 3
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By the Editor.

B.B.C. Television Transmissions
HE B.B.C.
television transmissions by the Baird
system will now be radiated on Tuesdays
at 11 p.m. and on {Fridays at 1l a.m.,
the duration of the transmissions being
approximately half an hour. These trans-
missions wijll be continued until further
notice, their duration being regulated
partly by the use which is made of them by
experimenters, and partly by the rate of
development of high definition systems.

Marconi Direction Finder For Submarines
'HE Marconi Company - has introduced
a new wireless direction finding
equipment for submarines, utilizing a
telescopic aerial system, which has proved
its value under actual service conditions.
This -instrument, known as the Marconi
Type D.F.g.9C direction finder, provides
an important new navigational aid for
submarines. When ecruising beneath the
surface a submarine is normally *“ blind ”
and * deaf,” and must rely solely on com-
pass readings, but this direction finder
enables the navigating officer to take
bearings on any known land station or
vessel even when under water. Direction
finding facilities are also, of course, of
particular value if a ‘submarine, having

| dived during clear weather, is enveloped

in fog on rising, when the only method
of ascertaining her position apart from
wireless is by dead reckoning, The new
apparatus comprises an ingenious telescopic
aerial, which is raised above the normal
superstructure of the submarine.
in position for operating it consists of two
non-rotating loops mounted at right angles
to each other about a vertical axis, forming
a pormal Marconi-Bellini-Tosi system.

Universal High Voltage Radio, Ltd.
N March 26th the first general meeting
of the new Universal High Voltage
Radio, Ltd., was held at the offices, 28-29,

announces that 30-line

When-

-Southampton Street, Strand,
W.C.2.. This new company
has been formed to take over
thé marnufacture of receivers
incorporating Ostar Ganz
high voltage valves, former-
ly manufactured by Eugen
3. Forbat. They will concen-
trate on Universal Receivers

— . suitable for A.C. or D.C.
mains, and will introduce ;Universal Re-
ceivers suitable for the colonial market.

New Broadeasting Station for Rumania
TECHNICAL details are now available
of the two new transmitters which the
Rumanian Broadcasting Company has re-
cently ordered from the Marconi Company.
. .In appearance the new super-power trans-
mitter resembles an electrical switchboard
mounting the transmitter controls on the
fr(_)nt‘ of the panel, the valves and trans-
mitting circuits being behind. The trans-
mitting circuits provide for a two-stage
high-frequency amplifier modulated on the
series modulation system by means of a
three-stage acoustic frequency modulator.
The modulated output is amplified by
means of a single power amplifier with
six Marconi high-power water-cooled valves
of the CAT.12A type, arranged in a push-
pull panel circuit. The transmitted fre-
quency is stabilized by means of the Marconi
high precision valve drive, followed by a
harmonic selector and high-frequency
amplifier and isolator stages.

The power for the station will be
generated by three Diesel engines driving
three-phase alternator combinations, recti-
fied by Brown-Boveri six-phase steel
cylinder mercury arc rectifiers.. The alter-
nators deliver 450 kilowatts each, and
normally two of these will be in use at one
time, the third being a spare. The aerial is
of the three-wire “T” type, suspended
between two 250-metre lattice steel in-
sulated stayed masts. An interesting point
is that the aerial can be heated electrically
if necessary during transmission to prevent:
the formation of ice on the wires.

As is usual in stations of this power,
the high-frequency energy of the trans-
mitter is conveyed to the aerial by means
of a two-wire transmission line or feeder,
terminated in a small feeder house placed
underneath the aerial.

BLUE SPOT SPEAKER UNIT 100UE:
A Correction.

In the advertisement of Messrs. Pearl and
Pear! which appeared in our issue for March
31st the price given for the above-mentioned
speaker unit was incorrect. The correct.

They are gu

here are no better valves than 362.
16; are entirely British and non-mic
aranteed for a minimum
No other valves are S0 guaranteed,

rophonic.
pe’ﬁod ot 6 months.

H.2 High_Frequency and R.C. Coupling g;g

HL.2 | Detector and General Purpose A

L.2 L.F. Transformer Coupling ¥
Bost LP.2 | Small Power or Driver Valve &
gfr:cc ‘1 P.2 Medium Power Super Oytput e
from $G.2 | High Mag. Scre¢ned Grid L
”"k rs if | VS-2 variable Conductance S.G. iy
wnobtain- | ME.2 | L.F. Pentode Type Output e
able 362 ““Class B”
LTt crossed and made payable to:.

Cheques and P.O.s must be

Cash with order. G0 LTD. (Dept. W.),

THE 362 RADIO VALV

stoneham Road, London, E.5.

Trade Enquiries Invited

SPECIAL
OFFER.

SEND 44

for very interesting and useful. Handbook of
Tuning Coils for DUAL RANGE, BAND PASS,
and SUPER-HET. Circuits, illustrated with data.

EBONITE PANELS, LOW LOSS FORMERS, TUBES, RODS.

The BRITISH EBONITE Co., Ltd.,
HANWELL, LONDON, W.7.
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Fig. 2.—The components
shown in Fig. | fitted in a
small box.

OR many users of battery-
operated sets the supply
of low-tension current is

somewhat of a problem. An
accumulator is generally used
for the purpose, and the ques- \
tion is really, “How shall I
charge it?” The answer will
depend largely on local con-
ditions. Ifcurrent fromelectric
mains is available this can be
utilized in the following

manner. 4

Fig. 3—(a)ouler ccll ; (b) zinc element ; (c) carbon rod ;
(d) sac assembly ; (e) top disc; (f) terminal.

Charging from D.C. Mains
Supposing it is of the D.C.
variety, we can connect the
accumulator in series with a
resistance lamp, preferably one
that is in use for lighting, for - i
if a powerful lamp has to be run specially
for charging one or two accumulators the
wasted energy will be out of all proportion
to that actually utilized. If the supplyisat
200 volts or more, the charging of one or
two 2-volt accumulators will not dim the

light appreciably, as each
% ° :+

accumulator only absorbs 24
volts. It should beremembered,
however, ‘that the charging
current is low, a 40-watt lamp
passing but one-fifth of an
ampere at 200 volts, while a
100-watt lamp uses half an
amp. For satisfactory charg-
ing, therefore,” the lamp “ or
lamps in circuit should have
a ‘total rating of at least 100
watts. Then there is the com-
mercial * trickle charger,”
generally combined as part of an eliminator
for H.T. supply. This method is wasteful
of ““ juice  because s0 small a proportion of
the voltage paid for-is actually used by the
accumulator, the difference being wasted
in a resistance.

Using A.C. for Charging

If-the supply is alternating, several
methods are available. All of them require
rectification of the alternating current,
because, of course, the current passing
through the accumulator must be uni-
directional. - The -simplest -and cheapest
method, from the point of view of the
apparatus required, is to use an electrolytic
rectifier. Directions for making a charger
of this type were given in PracTicAL
WireLESS dated December 17th, 1932,

The most workmanlike and economical

THE PROBLEM OF LOW-TENSION
SUPPLY

With Instructions for Making a Simple Battery which
will Operate Valves Direct, or Charge  Accumulators,
of Especial Interest to Country- Dwellers.

By ALBERT E. OAKLEY

job consists of a step-
down transformer, to
reduce the mains
pressure to either 9 or
11 volts, and a metal

g U

B @ F

rectifier. This plan involves very little
waste of energy, for the supply current is
transformed from a. high to a low voltage
in the most efficient manner possible. The
transformer preferably has one or two
tappings on the secondary winding, the

METAL
RECTIFIER_
RHEOSTAT. =3
a1
- AMMETER |

Fig. |.— Arrangements of step-down transformer and metal rectifier

for charging accumulators from A.C. mains.

connection being varied according to
the number of cells being charged.
Tt is necessary to include a variable
resistance of about 5 ohms in the
charging circuit, and an ammeter
should also be used, at any rate when
first setting up the apparatus, as the
charging current must be kept within
the rated output of the rectifier. The
details of this arrangement are shown
in Fig. 1. Suitable types of Westing-
house metal rectifier are L.T.2 and
L.T.4, these giving a charging current
of 0.5 and 1 amp. respectively. Either
of these can be used with the follow:
ing transformers: Varley E.P.3,
Regentone W.L.T.1.2.4,° Heayberd
W:36. There is a Junit transformer
corresponding with each rectifier, viz.,
W.LT.2 and W.L.T.4. The trans-

" Fig. 4.
—The battery completely assembled ready for u:e.

former and rectifier may be conveniently
fitted into a small box with switch, resis-
tance and ammeter mounted on the front
and two charging terminals' at the end for
connecting the accumulator leads. (See
Fig. 2.) -

4

L.T. from a Primary Battery

There are many country
dwellers who ‘arc without the
convenience of electric power,
and who must take their
accumulators a considerable
distance for charging. There
is, too, the consideration that
the accumulator has a nasty
habit of running down at an
unexpected and generally in-
convenient moment, and also
that charging, as carried out
by the local garage, is not
always satisfactory. From
every point of view it is
certainly an advantage to have
a home-made supply of current
always on tap.

D

A Special Leclanché Battery
The most suitable primary
cell for charging, or for heating valve
filaments direct, 1s a special form of the
Leclanché known as the “‘sac” pattern.
Two of the cells-about to be described will
be satisfactory for the operation of a two
or three-valve set under average conditions.
f the set is worked for long
periods daily, a second set of
cells will be advisable, so that
one may change over, and thus
avoid running the battery too
low.” The great advantage of
this type of battery is that it
will work for long periods with-
out attention, is easily and
cheaply charged, and does not:
use acids. Within reason, the
larger the cell the better. The

(Continued on next page.)
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+ The man who can amalyse these curves and
understand what they indicate knows his job.
But if they do not convey to him perfectly
definite information, it would appear that he
needs more training than he has had. He

is not competent to fill a responsible position

in wireless. )

Radio has developed so rapidly throughout
the last ten years that it has now greatly out-
grown the supply of technically qualified
men required for the better posts. Moreover,’
it continues to develop with such speed that
only by knowing the basic principles can pace
“be kept with it. e

The 1.C.S. Radio Courses cover every phase
of radio work. Ourinstruction includes American
broadcasting as well as British wireless prac-,
tice. It is a modern education, covering every
department of the industry. = ° ]

E3

OUR COURSES

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

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, {;rovides that knowledge
which enables the salesman to hold his owm
with the most technical of his customers.

* We will be pleased to sendTyou details of
any or all of these subjects. Just fill in, and
;post the coupon, or write in any other way,
stating which branch of Wireless interests you
—the information you require will be forwarded
at once. .

—— —
.

International Correspondence Schools, Ltd.,
Dept. 94, International Buildings, ~¢
Kingsway, London, W.C.2.
) g d
Without cost, or obligation, please send me full
information about the Courses I have marked X
1 COMPLETE RADIO
I RADIO SERVICING
1 RADIO EQUIPMENT
1 RADIO SERVICING ANI} SALESMANSHIP
O WIRELESS ENGINEERING

J1 WIRELESS OPERATORS

Name....ooeveeennen 0p02000 vecooncesedBl Siinnas

Address .....
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(Continued from previous page)
size recommended for ordinary service
has ‘a ecapacity of about 2 quarts. Re-
ferring "to the list of materials given
below, a few explanations will be help-
ful. The jars may be of glass, stone-
ware, or china ; -square.or cylindrical, but
must have a wide mouth—about 4in. in
diameter. If a large pickle jar is used it
will probably hold a larger quantity of the
electrolyte, but this is no disadvantage, as

1 the cell will last longer before needing

recharging. The “sac’ is made from a
piece of stout calico, duck, or similar strong
material seamed into a cylinder 3}in.
This allows lin.

diameter and 7}in. long.

April 14th, 1934

a circular form, with a diameter of 3}in.,
so that they encircle the sac, but leave
sufficient space between to allow free cir-
culation of the liguid. If the picces of
zine are purchased from a metal worker, he
will bend them to shape between his rolls.
Otherwise it can be shaped by resting on the
opened jaws of the vice, and tapping the
inside with a hammer and a short piece of
wood used as a punch. A pieco of card-
board or cloth laid on the vice will prevent
it scratching the zinc. The plate, when
finished, will be about five-eighths of tho
circumference of a circle. Now the plates
must be “ amalgamated ”’ or coated with
a thin film of mercury in order to prevent

Fig. 5—~Shows connections for operating sel from battery and charging accumu-

lator.

to turn over at the bottom end. A disc of
cardboard is dipped in paraffin wax or
asphaltum varnish, fitted into the bottom
of the sac,-and the material stitched across.
It will be an advantage if a little hot pitch
is poured into the sac to cover the bottom.
The end is then dipped in wax or varnish
to stiffen it up. The zine plates are cut to
the sizes given, and a lug or strip of lighter
zine riveted. or soldered to.them as shown
in Fig. 3. It is best to use zinc rivets, as
this avoids ‘risk of galvamic action "and
consequent corrosion. One lug must be
long enough to reach the positive terminal
of the next cell; the other, which carries
the negative terminal, may be rather
shorter. The carbon rods are similar to
those used for large arc lamps, and are
obtainable from most electrical stores.
Alternatively, carbon plates may be used,
gize about 2in. by 2in. by 7}in. The
manganese dioxide looks like carbon, and
should be in the form of granules about
}in. diameter. It can be obtained from
any chemist or most electrical stores.

The Sac Assembly

If carbon rods are used, a flat must be
filed on each side of the top, and a Jin.
hole drilled through to take a 2B.A.
terminal or piece of screwed rod with nuts
on either side. , Beforc fitting the terminal
the top of the rod should be well soaked
in wax to prevent .the electrolyte creeping
over the terminal or through the carbon,
which is porous. Hold the carbon in the
centre, of the sae, }in. off the bottom,
and fill up with the previously-mixed man-
ganese and broken coke (equal parts of
each), The latter should be broken into
small pieces and the dust rejected. Press
the mixture tightly round the carbon, and
when filled to within }in. of the top, drop
in the waxed cardboard disc, shown in
Fig. 3. Next insert two short lengths of
glass ar ebonite tube for the escape of gases,
and pour in melted pitch so that the top
of the sac has a smooth finish. Finally,
wind tightly around the sac nine or ten
turns of strong twine to give strength.

The zinc plates must now be bent into

The dotted portion shows a second battery with change-over switch.

the slight but continuous chemical action
which would occur due to the impurities
in commercial zinc. This electro-chemical
action would eat away the metal and use
up the electrolyte to no purpose. Pour
into a plate or saucer a little spirits of salts
and water (half and half), thendrop in about
an ounce of the mercury. Take a piece of
cotton wool or soft rag and, holding the
zine plate in the saucer, wipe it over with the
acid solution, which will instantly male the
surface clean and bright. Now bring the
mercury into contact with the zinc, to which
it will readily adhere, and it will be found
quite easy to coax it over the entire surface
(both sides) until the plate has the appear-
ance of a mirror. Rinse in water to remove
all traces of acid.

The assembly of the parts is easily scen
from Fig. 4, but first the tops of the jars,
zincs and the sac assemblies should be
dipped for about 1}in. in hot wax or black
varnish. -The object of this is not merely
to obtain a neat finish, but to combat the
tendency of the electrolyte to creep, or form
a crystalline coating which would, if un-
checked, in time empty the cell and corrode
the terminals. Dissolve 20zs. of sal
ammoniac per pint in warm water, stirring
till entirely dissolved. Then pour the
solution into the jars till they are a little
over two-thirds filled.

The cells have an initial voltage of
1.55. On load this drops fairly soon to about
1.25, after which the further drop is slow,
depending on the current demanded. While
working, hydrogen is released by the
chemical action on the zinc, This deposits
on the cathode (the carbon and manganese);
thus increasing the internal resistance and
causing the drop in voltage. The man-
ganese gives up oxygen which combines
with the free hydrogen to form water. If
the current taken from the cell is con-
siderable the.manganese cannot get rid of
the hydrogen as fast as it is produced, and
the output falls accordingly, but if given-a
short rest the cell will recover.

It is an advantage to use a small accumu-
lator, connected as shown in Fig. 5, as this
will keep the voltage absolutely constant.
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THE OUTPUT VALVE

T is almost true to say that the whole
design of a receiver should be worked
out with a view to the output valve it

is intended to use, and, at all events, the
choice of output valve is one of the very
first points to be decided. The value of the
power output required from the wireless
receiver depends, of course, uppn the type
of loud-speaker which it is intended to
employ and upon the strength of the sound
expected. 1In any case, it 18 as well to be
liberal in this respect. Whatever output
it is intended to obtain it will be possible
to achieve it in two ways—by the use of a
three-electrode output valve or by employ-
ing a pentode valve. Each kind of valve is
available in types suitable for various anode
voltages, for battery or A.C. mains operation.

The output triode is characterized by

fairly low anode impedance and usually low
amplification factor. As a consequencs such
valves require a somewhat larger grid
excitation voltage in order to develop their
full output. On the other hand, their
comparatively long grid-base results in
very uniform and good reproduction, the
risk of frequency distortion being very
slight provided the correct ‘grid-bias is
applied. Sometimes it is found that the
triode output valves, designed primarily for
use in the average broadeast receiver and
rated for maximum anode voltages of 150
volts in the caso of battery valves, and
200 or 250 volts in the case of mains
valves, give scarcely sufficient output for
particular purposes, and it. is necessary
frequently to employ two valves in parallel
or push-pull.

Large Valves

Most valve manufacturers, however, pro-
duce a scries of high-voltage, three-elec=
trode output valves, giving ample reserve
of power for those special cases of large
outputs. These valves require an anode
voltage of between 400 and 500 volts.
Some have amplification factors of the
usual order and,. in - consequence, are
designed to have a big grid acceptance, but
types are available which have a relatively
high sensitivity and give their rated output
for a comparatively small grid input voltage.

An important point in connection with
these large modern output valves, which
valve-makers are constantly stressing, is
that special precautions must always be
taken to avoid the possibility of high-fre-
quency oscillations being sct up in the
output stage. Such oscillation, which is
due entirely to the high mutual conductance
of modern valves, can be set up by a sudden
increase in grid input such as, for-example,
a strong transient signal. The practical
effect is a large increase in anode current—
often sufficient to damage the wvalve or
apparatus included in its anode circuit—
and distortion. The simplest and most
effective precaution is to connect a resis-
tance of about 80 to 100 ohms in the anode
circuit, close to the anode terminal of the
valve. The resistance must, of course, be
capable of carrying the full anode current
and must be non-capacitative both in
design and in location, that is to say, it
must be well spaced from other parts of the
circuit. It is also important to avoid
absolutely symmetrical arrangements of the
wiring in the output stage, especially when
va}lves are connected in parallel or in push
pull.

There are few wireless experimenters
who are not familiar with the pentode valve,
so that there is no necessity here for a
detailed description.
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MICROLODE MATCHING

FOR PERFECT BALANCE!

Seventeen ratios for power or pentode
valves, and four for Class B, Q.P.P., or
push pull all on the one speaker.
Accurate adjustment of load im-
pedance by the simple setting of a
switch,

By introducing this unique feature
W.B. engineers” make possible an
accuracy of adjustment which must
improve performance,

Nqarly every leading_ technician has signified wholehearted approval of
this new and extraordinarily efficient range of speakers. Users everywhere

write in enthusiastic terms of the improvement a ** Miyrolode ”’ has brought
to their sets.

Sim_:e'la.lst autumn Microlode speakers have been specified as first or sole
choice in practically every published constructor receiver.

Hear one on your set to-day. You will be amazed at its performance.

30 %cobalt steel stronger than a good
‘magnet of equal weight. The crisp
attack, excellent sensitivity, and sur-
prising freedom from resonance are
directly due to the unique properties
of this exclusive W.B.magnetic system.

PMé 3276 PM2A 796
PM4A 42%- PMIA 120/-

IMANSFIELD MAGNET FOR}

GREATER SENSITIVITY:

Write now for the new folder.

Whiteley . Electrical Radio Co., Ltd.,
Dept. D, Radio Works, Mansfield, Notts.

Sole Agents in Scotland : Radiovision, Ltd., 233, St. Vincent
t., Glasgow, C.2.
Sole ﬁﬁents in LF.S.: Kelly and Shiel, Ltd., 47, Fleet St.,
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AMIA.B., Mat'rio.. G.P.O., eto., exams. The _hoolz CLOCKS ON EASY TERMS.
also gives_details of courses in all branches of Civil, Send for list of 83 Speakers, and state

M;‘cl;., Eleﬁ.. Motor, Aerdo., \lﬂ‘irelfhss. ?nd requirements

** Talkie ngineering, and explains e unigue S

ndvant}agpxl olnougb,\plx()otintén'enc;‘ll‘)%pgrtmegc. S:ntd tor TURNADGE AND PARTNERS, LTD.

the valuable Handbook to-day— and post free.

BRITISH INSTITUTE OF ENGINEERING || Ludgate House, Fleet St., London, E.C.4.

TECHNOLOGY, 390, Shakespeare House, Telephone : Central 1903:
29/31, Oxford Street, London, W.1.
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Renowned for Reliability
and long Service . . .

Dubilier ‘High Volt-
age Dry Electrolytic
Condensers are far
ahead of any others
on the market. You
are assured of a real
value-for-money con-
denser upon which
you can rely for
outstanding perform-
ance.

ELECTROLYTIC
CONDENSERS

They are used in thousands by keen experimenters and
constructors, and specified by the leading set designers for
all their latest circuits. = Six quality points are: 1. Entirely
sealed. 2. No liquid. 3. No leakage of electrolyte. 4. Con-
stant capacity. 5. Rapid reforming, * 6. Low power factor.

4 mfd 4/6.
6 mfd. 5/-.
8 mfd. 5/’6.

500 D.C. Maz peak volts

DUBILIER ‘CONDENSER CO. (1925 LTD. ,DUCON WORKS, VICTORIA ROAD, N. ACTON, W.3

BROWN M. SPEAKER UNIT

OSBORN®
LsT g/, OUR 39/4

CABINETS

S/- to £10,

Catalogue containing

37

DESIGNS
with amazing Osborn
Box Baffle _post free.

CHAS. A. OSBORN,
Regent Works, Arlington
Street, New North Road,
Islington, London, N.1

PRICE PRICE
New BROWN PERMANENT-

MAGNET MOVING - COIL MCIY 7 44.

deep, rich tone and wonderful
volame without distortion.
Overall size : 8} in, diameter,
44 in, deep,’on bafe board 12 in. square.
SEND ONLY 2/8 ; it satisfied pay fnrther
5/= at once, then 6 monthly payments of 5/.,
32/6,) Limited number only, Send at once,

E. J. HERAUD, Ltd., Dept P.54.
NUMBER ONE, EDMONTON, LONDON, N.18.
Satlsfaction Or Money Back Guaranteed.

\Cash in 7 days,
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MAKING A START ON THE -SHORT
WAVES (Continued from page 118)

and take a lead from the negative terminal
to the aerial terminal on the set, through a
.0001 mfd. fixed condenser. The H.T.4-
wander-plug on the short-waver must still
be inserted into an appropriate tapping
socket on the H.T. battery, whilst the L.T.
leads should” be joined to corresponding
terminals on a valve-holder in the set.

When the unit is employed in this way
the set is actually converted into a short-
wave superheterodyne, of which the high-
frequency stages act as an LF. amplifier.
For this reason the broadcast set should
be tuned to a wavelength of approximately
2,000 metres, at which setting it can be
left whilst all tuning is carried out on the
single-valve set which ig being used as a
converter.

OUR GREAT NATIONAL
COMPETITION

(Continued from page 115)

trimmer, which is usually mounted concen-
trically with the main tuning knob. Suit-
able condensers of this type are made by
Messrs. Jackson Bros., and Polar.

Bifocal Coils in a Tuned-grid Circuit

In Circuit No. 4 a tuned-grid circuit is
shown, one Bifocal coil being used for aerial
tuning and another for inter-valve coupling.
With both coils adjusted for minimum
coupling, the overall selectivity of the
receiver is very great indeed, and should be
sufficient for all requirements.

In this circuit, of course, the reaction is
applied to the inter-valve circuit, and since
the loading on the coil due to the shunt
effect of the preceding screen-grid valve
is not quite the same as that of an aerial,
the constancy of reaction is not quite as
good as with the detector + L.F. receiver,
but it is superior to any ordinary type coil.

Another Bifocal Arrangement

"The fifth circuit is a variation of the
preceding arrangement, in which the input
to the detector is taken to the tapping, so

.| that the loading on the circuit due to ‘the

detector-grid circuit can be varied. This
mhethod can be applied in many other cases,
such as a power-grid detector without
reaction, a plain diode detector, whilst it is,
of course, especially valuable when a metal
rectifier is used as a detector, since with this
type of detector damping of the tuning
circuit is apt to be rather high, especially
at very high frequencies.

The Bifocal coil can be employed with
equal success in mains-operated receivers,

1 either of the detector + L.F. type, or

with those having a screen-grid stage. A
screen-grid valve may be of the ordinary
type, variable-mu, or H.F. pentode. It is
not recommended, however, that more
than one H.F. stage be employed with
mains-operated valves.

The wavelength covered by the Bifocal
coil is exceptionally large, and it is easily
possible to get below 200 metres, thus
ensuring good reception of the low-wave
station, such as Bournemouth and Fécamp.
The dynamic resistance is, approximately,
97,000 ohms measured at 800 kilocycles.
It should be pointed out that the Bifocal
coil is intended particularly for ‘use in
circuits employing reaction, where, after
the necessary balanced:condition has been
obtained by adjusting the coupling, the
desired signal strength can be obtained by
adjustment of the reaetion control.
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THE EASY ROAD TO RADIO

: I *HE success or otherwise of a homie-

depends upon three principal things;
namely, the circuit

constructed set—other than one
made to a good complete design—

= ARRANGING THE COMPONENTS
Having decided upon a suitable circuit-for his requirements, the constructor wishes
to know how the components should be disposed: this article explains the matter.

understood by examining - the typical
three-valve A.C. mains-receiver circuit
given in Fig. 1. High-frequency and
tuning circuits are shown in heavy line,

‘the power unit may be

and must_be considered in priority to the
other sections,

In the case of a set such as that repre-
sented by Fig. 1, there are two possible
general arrangements of the receiver and
power-supply sections. Both sections may
be accommodated on the same chassis, or
on a separate
chassis ; in the latter case connection to
the receiver would preferably be made
by means of a four-pin plug and socket of
the type shown in Fig. 2. The plug would
take the L.T. supply, as well as the main
H.T. supply from the mains unjt to the
set, but all voltage-dropping and de-
coupling resistances would be housed in
the receiver portion. As a matter of fact,
the idea of having the mains unit separate
from the receiver is nearly always to be
preferred  unless §

P ==

employed, the cor-
rect choice of the
components, and

AGARAAAA.
WA

73 7 the constructor is

- ]. fairly experienced,

and is prepared to

1)

the propér disposi- 3 experiment to a
tion of the parts. i certain extent with
Numerous circuits 2 various  arrange-
pf all kinds appear z - ments of the power-
in PRACTICAL ] supply compo-
WIRELESS  every 1 ) = - nents,
week, whilst Qhe < = S - e
question of decid- : b l s Séh a NMetallize
; e A assis
l\:xgluc‘su;g?th?aoggen? "5 ) ey ’ Having disposed
ponents has previ- o= 17 i il : = ifF *  of the question of
ously been dealt . i I“ | 7 the mains unit, the
with. The point o P s — LS A o other _ sections of
| s e T 74 |y e shont b
2 th(zl general luy-gug Lo ‘ s ; - % going s;,(rlly fa&he:
and arrangement o I e -, we would say tha
the cgmbonent == Fig. |.—A typical three-valve (V-M-Det-Pen) A.C. circuit in whx.ch l.he HF aqd in erery inilance:
positions. tuning circuils 'are shown in heavy lines, the L.T. and cathode circuits in broken  ghe constructor is

The Circuit Is Not All-important

It is now generally realized that the
actual circuit that is used for a set has not
necessarily any direct bearing upon the
efficiency or otherwise of the finished
receiver ; the circuit is wundoubtedly
important, but not all-important. We
believe that this fact is now clearly under-
stood by most readers, because our post-
bag frequently contains inquiries regard-
ing the best component lay-out for some
circuit or other. Unfortunately, it is not
possible to be very definite or dogmatic
when suggesting any particular lay-out,
because so much depends upon the com-
ponents, the type of chassis and the
cabinet into which the set is to be fitted.
Technically speaking, perhaps, the matter
of fitting the set into some particular
cabinet should be ignored ; one might be
quite emphatic in saying that the cabinet
must be made for the set, and not the
other way round. ‘But there are many
¥ readers who have a perfectly good cabinet,
§ verhaps‘a large radiogram affair, which
i they would not dream of scrapping, or even
modifying, for purely financial reasons.

It so happens, however, that by careful
attention to detail practically any eircuit
can be so “ interpreted ”’ that the finished
set can be made to fit some particular
cabinet. In order to obtain such a result
and at the same time to secure efficiency,
it is necessary to give careful thought to
the arrangement of the parts and to con-
sider each section of the complete receiver
circuit separately.

Isolating the Various Cireuits
The latter point will more clearly be

-

REAcnou/%” f
CONDENSER.

kines, and the H.T. and L.F. circuits in thin lines.

low-frequency circuits and the H.T. and
power-supply portion are shown by -faint
linés, whilst the low-tension and cathode
circuits are indicated by broken lines:
the main earth, or chassis, line, is also
indicated as a heavy line. So far as the
component lay-out is concerned the parts

_shown by heavy lines are most important,

VOLUME CONTROL
POTENTIOMETER.

SCREENING-CRID

BY-PASS CONDENSER.

Fig. 3.—~Showing a good component arrangement for a set using a circuit similar fo that
- shown in Fig. 1. 1

k strongly advised to
make use of cither a metal or metallized
chassis. “This kind of chassis minimises
inter-action, hand-capacity (in short-
wave sets particularly),”and the number
of long connecting wires, besides pro-
viding very convenient earth-returns
from every componenf, in the set. The
best way of arranging the three principal

GANGED
TUNING
CONDENSER,

L.F TRANSFORMER, '

RADIO-CAAMO
SWITCH
4
METALLISED
||l CHASSIS. l
NN 3 S SR t
N ik
*REACTION” ! ” |

H.F, CHOKE

VALVEHOLDERS

———

GRID CONDENSER £ LEAK

SOLDERED TO DETECTOR
VALVEHOLDER,

re—



——

124

PRACTICAL WIRELESS

April 14th, 1934

1

=t

L

from Fig. 4 that the two coils are mounted

receiver circuits which have been men-
tioned before is to place the H.F. portion
near to the panel or front of the chassis
and on the left, with the L.F. coupling
components . toward the right of the
chassis and the high-tension, low-tension
and cathode (in mains sets only, of course)
circuits beneath the chassis baseboard..
A general idea of what is meant can be
obtained from Fig. 3, where the principal
items are shown. In this example it is
assumed that a pair of screened coils are
used in conjunction with a gang-con-
' denser, and quite a
different arrange-
ment would pro-
bably be necessary
in the case of other
types of compo-

RECEIVER
CHASSIS

P
F
F 7

Fig. 2—When the mains unit is built on a
chassis separate from that used for the receiver
a four-pin valve-plug and a valve-holder (of
the chassis-mouriting type) provide an excel-
lent mecans of connection between the two. The

Aetters correspond fo those shown in Fig 1.

nents. For instance, if unscreened coils
were being used in conjunction with two
separate tuning condensers the positions
of these components, shown in Fig. 4,
would probably prove best. It will be seen

at right-angles to each other as well as
being disposed on opposite sides of the
metallized baseboard of the chassis. By
this means complete stability can be
obtained in a reasonably simple circuit
even when using old-fashioned compo-
nents, i

The Tuning Coils and Condensers

An important point to watch in regard
to the positions of the corresponding
tuning coils and condensers irf any type of
circuit is that they should be arranged as’
near together as possible 80 as to reduce
the lengths of the inter-connecting wires.
Another point to be watched, when
separate coils are used in conjunction
with a gang-condenser, is-that the coils
should be placed symmetrically about the
condenser so that the connecting wires—
and hence the stray capacities—in the
various tuned circuits will be approxi-
mately equal. If this rule is not followed
it might be found that the sections of the
gang-condenser do not properly respond
to the trimming adjustments.

There 18 an old rule that wires in H.F.
circuits should be as far as possible apart,
and that they should pass each other
at right-angles, or as nearly so as can be
arranged. Altheugh that rule is often
ignored nowadays, it is as useful as ever,
provided that some wires are not made
unduly long simply with a view to spacing
them from other wires., A rule which is
perhaps more important is that leads
in the high-frequency circuits should be
made as short and direct as the situation
of components will allow. This has a
two-fold effect : in the first place, it¥ery
much reduces the capacity between various

| to eliminate direct pick-up of the

FOUR LEADS
MAING UNITP

leads, and in the second it tends ¥

local station, .The latter point
is worthy of more consideration, -
especially in respect of
more sensitive receivers
with ‘which the apparent
selectivity might be con-
siderably reduced due to
the fact-that connecting -
wires are acting as small
aerials and so picking up
the signals from the local
station. Such signals do
not have to pass through
the tuning circuits in the
same way as the proper
“aerial ” signals have, s
and they are, therefore, often heard
over a large part of the tuning dial of an
otherwise selective receiver.

The Valve-l-iolders
It is not usually a very difficult
matter to decide where the valve-

-,

Cor.

Fig. 4—When using
. -
a pair of unscreened
coils in conjunction with separate condensers
it is well to arrange them at right angles and
on opposite sides of the baseboard of the
metallized chassis.

holders are to be placed on the chassis,
but one should not be unduly influenced
by the convention of arranging them in
a straight line. Such an arrangément
does make for simple filament or heater
wiring, but it might be bad in other

B 1

et -
fanowe
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TOPICAL TECHNICALITIES. |

= }‘IMU'I:U_'AL CONDUCTANCE. |
This figure i3 always quoted in a list of a
valve’s characteristics, and is oflen referred to as
the *“ slope'’ or the valve's ** goodness factor.’”
The expression is quoled ini the form ‘1.5 mA[V,"
which wmeans 1.5 milliamps. per volt, and this 18
the rate of charigé of anode currenl for each vojt
change in grid voltage with a given anode voltage.
In other words if a certain valve is supplied ivith
an H.T. potential of 100 volts and « grid bias
potential of 3 volts we shall find, for example,
that the anode current will be 6 milliamps. If,
now, the grid bias voltage is increased to 4 volls
the anode current will fall, say, to 5 milliamps.,
whilst if the bias vollage is reduced to 2 volts the
anode current will rise, say, to 7 milliamps.
Thus, we see in this example that for each ehange
of 1 volt on grid bias we oblain a change in
anode current of 1 milliamp., and the con-
ductance, slope or goodness factor is, therefore,
1mdlV. By taking a piece of squared paper
and plotting the changes with grid volts as the
ordinates and aviode current as the co-ordinates
we can join up the various points and so obtain
the curve of the valve, It is generally preferable
o choose a valve with the highest conductarice for «

given set of characteristies. ;

% .

Ly COW ASSEMBLY

Fig. 5.—1tis often a a good plan to ar_rang:: l.i;e i,
H.F. and detector valve-holders beside their %

associated coils as shown above.
Rt . e

l O ENT._' a b
8RACKET it should be mentioned that the grid

respects. The point to watch is that the
H.F. and detector valve-holders are as
near as possible to the terminals on
the coils which have to be connected
to their grid sockets. For this reason it
is often useful to place thesé holders beside
the coils as shown in Fig. 5. With this
arrrangement the L.F. valve(s) and the
associated L.F. transformer could be
placed at the opposite end of the chassis,
so obtdining an almost ideal g_isposition.
It is generally best to arrange the valve-
holders in the same sequence as the cor-
responding valves appear in the circuit,
but this is not an invariable rule. For
example, if a pair of ganged coils were
being used in which the aerial coil were
at the back and the grid coil in front
the detector valve would obviously be
placed toward the front of the chassis,
but the L.F. valve would probably be
placed at the back. =
With regard to the detector valve-holder

condensér and leak should, for preference,
be placed as near to-it as convenient.
1t is, in fact, frequently an excellent plan
to solder the tag of the condenser, as
well as the wire end of the grid leak,
directly on to the grid terminal of the
valve-holder. Another component which
should be situated very close to the
detector valve-holder is the H.F. choke,
and a short wire from the anode terminal
of the valve-holder to the choke should
in every case be provided. The same rule
applies to the lead from the same terminal

.on the holder to the reaction condenser

or winding on the coil. If, however, the
latter conection cannot be made very
short (as is often the case) it should be
screened with a length of metallic braiding.
Pick-up Terminals and Switch g
The situation of pick-up terminals is
often a matter of difficulty, particularly
when a radiogram switeh is employed.
The reason is that the detector grid-
circuit leads, which are often made much
too long, introduce serious damping, as
well as back-coupling. Because of this
it is often worth while to contend with

rather inaccessible pick-up terminals’

and switch in order to avoid more serious
troubles. Another method is to mount
the radiogram switch and pick-up
terminals close to the detector valve-
holder and to operate the switch by means
of an ebonite extension spindle.

20 GUINEAS CASH PRIZE!

AND
200 CONSOLATION PRIZES
See pages 114 and 115.
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FOR THE TECHNICAL EXPERIMENTER

OST readers are aware that the object
of the push-pull circuit, or at least
one of the objects, is to eliminate

distortion due to the curvature of the valve
characteristic. In the original push-pull
system the fundamental idea is that two
valves are so associated that the curvature
of the one valve characteristic neutralizes

THE LAST STAGE

i A Practical Article Explaining the Various Characteristics of **Quiescent”
and “Class B Push-Pull Amplification ]

By F. W. LANCHESTER.

may be as'low as 2 or 3 milliamps. When
a signal is being received the anode current
immediately increases.in some relation to
the strength of the signal. In this it differs
from the old type of push-pull; thus, if a
milliammeter be connected in the power
circuit, under the old regime, whether it be
a single triode valve or two of such in push-
pull, a flicker of the milliammeter needle
indicates overload,} whereas
in the new type of push-pull
the flicker ofpzhe milliam-
meter'needle merely denotes
that reception is taking
place, that is to say, a
signal is coming through.
The difference between

e

Fig
Fig. 1.—Curves
in respect of

two valves in y,
ordinary push-pull. /ﬁ

that of the other, the valves being biased
much the same as though they were being
used singly. This is as illustrated in Fig. 1.
One result is that two valves of any given
denomination in push-pull take, approxi-
mately, twice the anode current of one valve
used singly on an ordinary output circuit.

pull

¢ Quiescent > and * Class B >’ Push-Pull

In the more modern forms of push-pull,
namely, those known as the * quiescent’’
and ‘Class B,” the same primary object
of balancing one valve against the other is
present to eliminate the effect of character-
istic curvature, but there is a new idea,
namely, that of economizing anode current.

" The .ideal case may be represented as in
Fig. 2, in which the valve_characteristics
are assumed to be of hyperbolic form.
When two hyperbolas are associated, as in
this figure, with common asymptotes,
XO0X and YOY, it may be shown that if
biased to the point O the resultant of the
two is a straight line characteristic YY. If
it were possible to produce valves having
this hyperbolic characteristic, a pair of such
valves accurately biased would form a
perfect output stage entirely free from
distortion. The hyperbolic form is not the
only one which is capable of giving per-
fection. It is quite evident, for example,
that any other form of valve characteristic
which, suitably paired, will give a straight
line as resultant, is equally good, as, for
instance, that illustrated in Fig. 3. In this
a portion of each valve characteristic is
shown as a straight line, and the two
curved portions are of such form as to give
as resultant a straight line transition from
one to the other.

Both the * quiescent *’ push-pull and the
“Class B’ push-pull are attempts to
materialize the conditions typically shown
in Figs. 2 and 3, and from these figures it
will be seen how great a saving there is in
anode current in comparison to Fig. 1.
Thus the combined static anode current I

curves refer lo two
valves used in push-

what is termed
escent””  push-pull and
“Class B” is that in the
former case the intention
is to work both valves
under conditions of negative

2.—The above

under ideal gTid volts, thus avoiding
conditions, grid current ; in the latter,

namely, in ‘“Class B,”
there is no applied grid-bias; the grids

are normally at earth potential, and, alter-
nately, become positive, and the valves run
into grid current at every swing.

The difference between * quiescent™”
push-pull and * Class B” from the above
description might be thought a matter of
degree, that is to say, it might be imagined
possible to arrange anything between
* quiescent’” push-pull and *Class B,”
introducing grid current to greater or less
extent, and so, by varying the bias, change
by imperceptible graduation from ° one
system to the other. But this is not so; as
soon as any question of grid current comes
in, the penultimate or drive valve and its
coupling circuit has to be treated as a power
circuit in a small way of business ; thisis the
real distinction between ‘* quiescent >> push-
pull and *Class B.” Thus, in Fig. 4,
which is a rough plotting of ‘the character-
istics of the Cossor 240B valve, it is clear
that with a grid swing -+ 10 volts there is
a grid current of nearly 4 milliamps, which
has to be fed from the intervalve trans-
former.

| Grid Swing in Q.P.P.
When we come to the actual practice and
endeavour to associate a pair of triodes or
pentodes in ‘“quiescent '’ push-pull, we can
see at once the limitations that exist, and
the causes which

-grid swing, but in the modern

% qui-’

I

The point at which the characteristic
records zero plate current defines a point
beyond which the companion valve is acting
alone. In the old type of push-pull, this
point was commonly beyond the range of
‘“ quiescent »
push-pull the grid swing goes far beyond
the zero points of the individual valves,
and as the characteristics in these regions
are never exactly straight the combined
characteristic is not straight however good
the transition section may be. Thus, in
Fig. 5, the combined characteristic is made
up of three sections—Pl, Q1 and P2,
Q2, each of which has a certain degree of
curvature, and a transition section, Pl,
P2, which should blend conformably with
the other two sections. The resulting curve
may be anything from an approximately
straight line to an undulating curve which
is far from straight, and everything will
depend upon the choice of valves and the
adjustment of the grid bias. The pre-
dominating harmonics introduced will,
generally speaking, be of greater frequency
than those due to a single triode valve, but
the contrast between the maximum and
minimum inclination of the characteristic
(which is the determining factor in the dis-
tortion which produces  rattle ’) will be
less severe than in the single triode valve.

Whereas in the old style push-pull the
A.C. impedance is twice that of a single
valve, the impedance of a pair of valves,
either in Q.P.P. or Class B, is four times
that of a single valve. Thus the slope of
the characteristic at the bias point is
approximately half that of the upper
part of the curve where impedance is
usually measured, and half the slope
denotes twice the impedance.

Using Pentodes in Push-Puill

In quiescent push-pull it is common
practice to use pentodes, but it is not all
plain sailing ; owing to the high impedance
the output transformer needs to have a
very high inductance. Thus for the two .
valves the effective impedance will not
be less than 40,000 X 4==160,000 ochms, and
the optimum external impedance may be
taken as 4th of this or 20,000 ohms. The
effective resistance is slightly less than this,
but the difference is negligible. Now the
equation giving the inductance necessary

(Continved overleaf)

“+0
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G s

prevent a
straight line
valve charac-
teristic from
being attained.

Fig. 3.—Under ideal
conditions the valve
“curves’ would be-
come practically
straight.

o ~
Grnd ¥olrs

Fig. 4.—Characters
istic curves for the
Cossor 240 B Class B

valve.
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for a grid potential of 9 volts_is 3 m.a.,
which- gives. 3,000 ohms as the impedance.
(Fig. 4.) For the purpose of calculating
the henrys required in the
valve'transformer, we may provision-

ally take the latter to be of 1 to‘l
| ratio.

At this juncture there are

gl g B0 two lines of thought that lead

! { to the same result. Firstly,

) b we may recognise the

M B 2 fact that the  valve

g grid impedance

it i ' requires to be |

A R e b = N multiplied by

=101 1 G

Fig.  5.— The 2 -?'r----—-'r ------------ L S e
combined charac- § i !
teristics of 2P.P. i_‘__,,: ! i
valves hdiviricd i ! i

up inlo lhree sec- or -6 -7 o 1 0

tions, which are Grid Kolts =T i

dealt with in the (Drve Valve)

- fext. Fig. 6.—Curves in
for 3 decibels attenuation fof a given
frequency=f is:—

L = —— henrys.
2nf
If we takc f=66 ~ (which is the open
C string of a“cello) we have :—
20,000
) 6.3 X 66 )
For the purpose of comparison we will
make the corresponding calculation for
a push-pull circuit of the old style; the
valves are ordinary triodes, say of 2,000
ohms impedance, or total valve impedance
=4,000 ohms. The external impedance
may be taken as about twice.this=8,000
ohms. Next we calculate the efective
resistance, the expression for which is:—
R X Ra 4,000 X 8,000
= = 2,666 ohms.
R: + Rs

= 48 henrys.

6.3 X 66
which is about the usual value, whether
for a single triode output valve or two such
in push-pull. :

There is nothing impossible in the pro-
vision of an output transformer of 48
henrys, but it is distinctly an out-size,
and proportionally expensive.

= 6.5 benrys,

The Driver Circuit

It has been stated above that * Class B
amplification requires a power circuit
to feed the power valve, that is to say,
the penultimate or driver valve itself
should be a power valve (commonly termed
a super-power valve), and the transformer
coupling between the penultimate and the
power stage must be suited to the grid
circuit resistance of the latter. The choice
of power valve does not rest so much with
the set designer as in the case of “ qui-
estent ”’ push-pull. The *“Class B” valve
is a special type which embodies two
valves in one, that is to say, it is in itself
a push-pull pair. Ordinary valves are not
suitable for a % Class B ”’ circuit, on account

« of the fact that a valve for this service
has to be designed and constructed specially
in order to function on a minimum anode
current at zero grid bias.

The essential factor in determining the
design of the driver circuit in a * Class B”
power stage is the impedance of the power
valve grid circuit., Taking the Cossor
2408 valve as an example, the grid current

respect of a compensated class B stage.

in the case of the anode impedance
in the Q.P.P. and Class “B” circuits.
Alternatively, and this is the more
fundamental viewpoint, we see that
on each swing half the total secondary
turns only are active, first one half then the
other, so that a transformer having a
1 to 1 ratio must be regarded as one of
2 to 1 step down, and when the secondary
resistance is referred to the  primary
circuit it must, therefore, be multiplied
by 22, that is by 4. Hence the grid resistance
referred ‘40 the primary circuit will be
12,000 ohms, and assuming the drive valve
has an A.C. impedance of 4,000 ohms the
equivalent total impedance will be :—
R; X Ry 12,000% 4,000
- — = 3,000 ohms.

Ri+ R 0 16,000
And for a bass attenuation = —3db @
66 ~
3,000

= 7.256 henrys.

If we call for a better bass emission, t.e.,
less attenuation, say, =—3 db @ 33 -~
000

= 14.5 henries.

6.3 X 33

Thus an inductance of 10 to 12 henrys
for the intervalve or driver transformer
is ample. !

The output transformer differs little
from normal. The effective anodeimpedance
of the 240B wvalve is approximately
2,000 X 4=8,000, and assuming that the
external impedance .is no greater (it is
usually less), the effective resistanceis 4,000
and for —3 db @ 66 ~,

4,000
L= = 9.7 henrys.
6.3 X 66
There is another interesting method

of compensating the output stage of an
amplifier which is little known and less
practised. The idea is to make the curvature
of the driver valve characteristic compen-
sate for that of the power valve. The
theory of this is made clear in Fig. 6
(diagrammatic). A symmetrical grid swing,
fed to the .driver valve, that is to say,
a change of E.M.F. in equal steps above
and below the grid-bias value, becomes
an unsymmetrical swing as fed from the
anode circuit to the grid of the power
valve. If the coupling is correctly arranged,
the lack of symmetry, or distortion, intro-
duced in the penultimate stage is corrected,
or partly corrected, in the power stage, with

inter- -
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‘the result that symmetry is restored. A
harmonic. fluctuation of E.M.F. fed to the
grid ,of the driver valve appears as approx-
imately harmonic in the output circuit.

ATALOGUES
RECEIVED

To sace readers trouble, we uhdertake to send on
catalogues of any of our advertisers. Merely state, on
a postcard, the names of the firms jrom whom you
requirc catalogues, and address it to ‘ Calalogne;’
PRACTICAL WIRELESS, Geo. Newnes, .Ltd., 11,
Southampton St., Sirand, London, W.C.2. Where
advertisers make a charge,- or require postage, this
should be enclosed with applicatiois for-catalogues. No
other corrvespondence whatsoever should be enclosed.
POLAR TUNING GRAPH
ALTHOUGK wavelengths scales are used by . a

number of listeners; probably the majority of
constructors use dials of 0-100 or 0-180 degrees, and the
recent change of wavelengths necessitates a new tuning
graph. To meet this demand Messrs. Wingrove and
Rogers, Ltd., have just issued a tuning graph mounted
on stiff card on the back of which are printed instruc-
tions for preparing a graph. These graph cards are
now available and can be obtained from Wingrove
and Rogers, Ltd., 188-189, Strand, W.C.2, for 3d.,
post free.

LOEWE RADIO FRODUCTS
WE have recently received from the Loewe Radio
Company, Itd., four leaflets giving particutars
of various components marketed by this well-known
firm. Two of the leaflets deal with paper eondensers
which are available with soldering tags or terminals.
A recent addition to the range Is a series of paper
condensers for high voltage working and contained in
moulded bakellte cases with screw terminals. ' These
condensers are impregnated and sealed with carefully
selected waxes under vacuum, thus eliminating the
influences of air and moisture as far as possibie, and
ensuring a high Insulation resistance, Full particulars
of high vacuum resistances, fixed condensers, and
tubular paper resistances are given in another leaflet.
The high vacuum resistances are available with plain
capped ends, screw caps, or wire ends, and are made
by fusing the resistances into glass tubes, thus eliminat-
ing atmospherical and chemieal effects,”so that the
ohmic values remain unvaried. The fourth leaflct
gives particulars of the Loewe P.M. Midget M.C. speaker
with an all-bakelite chassis. Jt has a three-ratio
output transformer and is intended for use in a midget
receiver. It is priced at 19s. 6d. Copies of either of
these leaflets can be obtained from The Loewe Radio
Co., Ltd., Fountayne Road, Tottenham, London, N.15.

B.B.C. TALKS 1934 .
HE B.B.C. have just published a handbook giving
full particulars of their new Talks programme for
April, May and June. An innovation is a series of
short storles on Friday eveuings at 10 o’clock, or
soon after. These will be specially written for the
microphone by such well-known writers as Mr. Walter
de la Mare, Miss Agatha Christie, Miss Dorothy
Sayers, and Mr. Compton Mackenzie. Included in the
series are talks on ‘* Seience in the Making,”” ** Econe-
mics in a Changing World,” and '‘ The Treaty of
Versailles and After.’” On Mondays a ** Boat Train ™’
series will enable a number of interesting people to
describe their travels and their reasons for woine
abroad. Many other interesting talks are included in
the programme, copies of which may be had free on
application to The British Broadcasting Corporation,
Broadeasting House, Portland Place, London, w.,-
or any B.B.C. Office. Applications by letter or post-
card should be marked with the letter ** T.*

THE PIFCO ROTAMETER
FOR making accurate tests a high-class mete: is
essential, and one that is adapted for malkiug a
varied range of tests is a distinct advantage. The new
Pifco Rotameter has a single needle pointer to eight
separate dials which are arranged round an octagonal
drum controlled by a knob at the side of the instru-
ment. To_make any test the knob Is turned to show
the desired dial of the drum to the front opening and
connection made with two leads against the component
or circuit to be tested. The Pifco Rotameter will
make numerous tests of all kinds, in fact, anythine-
in connection with radio can be efficiently tested in a
few moments. The meter is of handy size and -
priced at ‘29s. 6d. Full particulars are given in
folder, copies of which can.be ohtained from Pifco,
Ltd., High Street, Manchester.

i REPLIES TO BROADCAST |
i QUERIES.

PHONE MAD (Gilllngham) : We can trace the follow-
ing : i2XU, C. Shillam, 36, Bayswater Avenue,
Redland, Bristol ; G3BK, W. Brown, 52, Winstonian
Road, Cheltenham, Glos.; G2F0, R. Bradley, 5,
Roker Tie, Yarm Road, Stockton-on-Tees; G5ML,
F. Miles, ‘* Tudor Lodge,”” Gibbet Hill, Kenilworth ;
G5XT, F. Robinson, 4, Cranford Gardens, Acklam,
Middlesbrough ; GGMS, A. Mason, 30, Mariborough
Road, Cathcart, Gtasgow.
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RADIO CLUBS
AND SOCIETIES

Club Reports should not exceed 200 words in length
and should be received First Post each Monday
morning for publication in the following week's {ssuc.

ANGLO-AMERICAN RADIO AND TELEVISION
SOCJETY L -
Radio 2AI1U (Mr, K. T. Cause) demonstrated his all-
mains 4-valve (S.G. followed by 8.G. det. and two L.F.
ntode output) receiver at the last meeting of the
Jxbridge District Branch of the Anglo-American
Radio and Television Society. Results were cxcellent,
and the following stations were tuned in at good loud-
speaker strength : YV1BC and 3BC, Caracas; 1XAZ,
3XAU, 3XAL, 8XK, VE-YGW, RW3Y, DJC and
GSA. A successful television demonstration concluded
the meeting. Full particulars of this branch and
Society may be obtalned from Mr. Leslie W. Orton,
11, Hawthorn Drive, Willowbank, Uxbridge.

INTERNATIONAL SHORT-WAVE CLUB (LEICESTER

CHAPTER)

After reorganizing the Leicester Chapter, Mr., Vendy
(2AWZ) held a meeting of members, of which there
was quite a good attendance. Considerable interest
was shown in Mr, Vendy’s experimental transmitter.
The question of a clubroom in which to hold meetings
was discussed, and after a vote of members had been
taken it was decided that the club needed a workshop
and not a lecture-room. Meetings will be held every
Wednesday in Mr. Vendy’s room, commencing at
7.30 p.m., until a suitable workshop is found.—
C. Cramp, Hon, Sec., 49, Avenue Road, Leicester.

THE HEATHFIELD SHORT-WAVE RADIO AND
TELEVISION SOCIETY
Readers residing in the district will be intercsted
to know that the above Society is now being formed and
mﬁcﬂlars can be obtained from the Hon, Sec., R. J.
, 9, Theobalds Green, Heathfield, Sussex.

INTERNATIONAL SHORT-WAVE CLUB (LONDON)

The first annual dinner and dance held by this
organization took place on Thursday, March 22nd,
at Maison Lyons, Shaftesbury Avenue, W.1. It
was a great success and was attended by the American
Consul, representatives of the B.B.C., and the radio
mapufacturers, It was a great honour to have with
us af® this time Mr. George ¥. Brooks, one of the
pioneers of the 1.8, W.C., who had just arrived in this
cdountry from the West Indies.—A. E. Bear, 10, St.
Mary's Place, Rotherhithe, London, 8.E.16.

THE CROYDON RADIO SOCIETY

» Radio facoustics were discussed in a lantern lecture
on Tuesday, March 20th, in St. Peter's Hall, South
Croydon. The lecturer was the] Vice-chairman, Mr.
O. L. Amos, who was delivering the paper intended
to be given by Dr. Hughes, who had unAvoidably been
prevented from attending. The lantern slides were
very helpful, and one showed typical wave forms.
It was pointed out that the twenty-third harmouic
of a violin note existed, and for fidelity in reproduction
the wave form as depicted must be reproduced in its
entirety by the listener. The functioning of vocal
cords and the behaviour of the ear received full
attention In some interesting slides.—Hon. Secretary,
E. L. Cumbers, Maycourt, Campden Road, South
Croydon.

THORNTON HEATH RADIO SOCIETY

A meeting of this Society was held at St. Paul’s
Hall, Norfolk Road, on_Tuesday, the 27th instant, Mr.
S. J. Meares presided. Mr. O. L. Crossley gave another
talk on the ‘subject of light as applied to television,
and on this occasion dealt, with the polarlzation of light,
which he iilustrated by means of a micro-polariscope.
He also explained how the process of polarization of
Jight was applied to the mirror-drum ‘system of tele-
vision, Later Mr. Crossley demonstrated the actions
and properties of light on various liquids.—Hon. Sec.,
Mr. \Jas, T. Webber, 368, Brigstock Road, Thornton
Heath.

SLADE RADIO

A lecture on ¢ Coils, ete.,’”’ was given by Mr. A.'F.
Poynton at the last meeting of this society. .The
following items were dealt with : — -

" Aerial circuits and tuning, coils and condensers,-
oscillatory circuits and how they work, dynamic
resistance and how calculated, selectivity, values for
colls and condensers, coils and tappings, couplings,
H.F. transformers, iron-core coils and their characteris-
tics, and permeability tuning, The lecture proved
one of considerable interest and at the conclusion
a large number of questions were raised.—Hon. Sec.,
110, Hillaries Road, Graveliy Hill, Birmingham,

HACKNEY RADIO AND PHYSICAL SOCIETY

At our last two meetings, Mr. L. E. Coles has given
talks on Power Packs. The first of thesc talks was
conflned to D.C. eliminators and the lecturer dealt
at length with the design of the smoothing choke,
values of smoothing condensers, and voltage dropping
arrangements, At the second talk Mr, Coles spoke
on the many methods used to rectify A.C. current and
compared the merits of both the valve and metal
types of rectifier. Local readers of PRACTIOAL WIRELESS
are invited to write for details of membership to
A. F. Rogerson, Hon. Sec., 19, Sewdley Street,
Clapton, E.5.
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SATURDAY

COMPLETE

FORTNIGHT"

You, who study wireless know how
vitally important efficient Earthing
is: Every expert does: But millions of
non-technically minded listeners do
Hence FILT FORTNIGHT —a
nation-wide Campaign to stress the
fact that an efficient Earth, the only
direct Contact with the Transmitting
Station, is the fundamental basis of
good reception: Help this good work,
reduce interference, increase Selec-
tivity by using and advising your
friends to use FILT, the ever-damp
Earththatevery Expertrecommends.

GRAHAM FARISH

FIL

PERCOLATIVE EARTH

ADVT. OF GRAHAM FARISH LTD., BROMLEY, KENT.

115 VOLTS AFTER
¥ 12 MONTHS’ USE!

s Mr. R. G. Harrison, writing lin ** Prac. W.,”*
LMarzh 3rd, says: * The battery is

a 120v. Stamdard
i Leclanche, which has
the advantage of keep-
ing its voltage; tap-
pings are at every 1}

volts, just right for
L Q.P.B.1 It was installed
b last March and still

shows 115 volts under load, so I am certainly
saving on H.T.” End H.T. problems with a Standard;
replenishment at long intervals all that is necessary,
120 v. 12,600 m.a., £2 complete, carr. paid.
ALL STANDARD BATTERY SPARES SUP-
PLIED. Write.—The Wet H.T. Battery Co.
(Pr.), 26, Lisle St., London, W.C.2.. Gerrard 6121,

1DAYS' FREE APPROVAL!

H:T: ELIMINATORS AND
TRICKLE CHARGERS: -

BRITISH THROUGHOUT. 2YEARS’ GUARANTEE,
models incorporate =Westinghouse -metal
rectifier and a special power supply for illuminating
tuning dials, rickle charger 15s. 0d. extra.
Catalogue free from actual manufacturers :

o] V:M.C. RADIO COMPANY,
15/-

154, Homeleigh Road,
LONDON, N.16.
No Trade Discounts.

AL
30/-

PATENTS AND TRADE MARKS.
KING'S PATENT AGENOY’ LTD., 146b, Qn. Victoria
Street, .0.4, offer ‘' Advice Handbook* and
Cossultations free, 49 ycars’ references. Write, call,
or_‘phone. ’Phone: City 6161. Director, B. T. King,

O.I.M.E., Reg. Patefflt Agent, G.B., U.8,A., and Canada.

RADIO SUPPLIES

Bend your list of Ladio mneeds for our quotation,
Kits, Parte, Sets, eto. Everything in Radio stocked,
prompt delivery. 7 days’ approval, Catalogue free.
Taylex & Standard Wet H.T. replacements stocked,
N. TAYLOR. 9. GROVE RD., BALHAM, S.W.12.
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EXCLUSIVELY
SPECIFIED

AGAIN a Heayberd Mains
Transformer has been exclusively
specified for *‘ Practical Wireless ”
latest Set—the ““ A.C. Leader 3.”
This Transformer was specially
designed to meet the requirements
of ‘“Practical Wireless” Tech-
nicians, When making up this
set, use the model selected by
experts, .and you will ensure
perfect results.

MODEL LEADER 3,
PRICE 16/-

for o o e e = DOGT NO W = e e s

1 enclose 3d. in_ stamps for 40-pp. booklet
containing a SPECIAL TELEVISION
SUPPLEMENT. -

Mr.

HEAYBERD
& Co.,

10, Finsbury §t.,
LONDON, E.C.2.

MONARCH OF THE MAINS.

PRACTICAL WIRELESS

The H.F. Stage

Sir,—For the past year I have been
perfecting my det. and 2L.F. set in range,
selectivity, volume, and quality. Now 1
wish to add an H.F. stage without com-.
plications of extra tuning or without
ganged condensers. I cannot find much
information about this H.F. business and
I speak for the average constructor. He

and is greatly interested in the H.F. side,
but gets no information whatever about it
except tuned-anode, tuned-grid, etec.
These involve extra tuning or ganging
trimmers with their respective drawbacks.
He also feels, as I feel, that when an L.F.
amplifier has been perfected it should be
added to an H.F. stage without alteration
to any of its values. Consider the un-
tuned aerial circuit of a short-waver with
an S.G. valve. Or the untuned detector
stage of a broadcast receiver.  Keeping
to simplicity more experiment should be
made on these and similar lines, and a
series of articles about H.F. would be a
great impetus to such experiment and ‘would
be warmly welcomed by a large number of
your readers.—P. THoMSON (Leith).
[Various articles on the subjects mentioned
have’ appeared in past issues of PRACTICAL

WiRELESS.—ED.]

valves may

Mounting - Valveholders

should use Clix Valveholders.

The range includes :~—

FLOATING TYPE.

less "

-4 successful

STANDARD TYPES.

AIRSPRUNG TYPE
5-pin with terminals oo 0o
4-pin with terminals 0B
All above models
terminals for 3d, less,

Lectro
“Lid

CHEAPEST PEREECT (

k Row,  London,
S: w.1.

ITANYVALVE

Whatever type of pins your
have you can be
certain that the patent turned
resilient sockets of Clix Chassis
will
give you perfect full-surface con-
tact—the more pins a valve has,
the more important it is that you

7-pin with terminals,... 1/-
9-pin with terminals,.., 1/3

‘‘ Popular Wire-
said =—
‘¢ Efficient contact
is assured at each
i obtain
such a completely
result
with nine pins”is
an achievement.”

5-pin with terminals, 9d.
4-pin with terminals, 8d.

13
1/2

supplied without

Linx

79a, Rochester

"A Universal A.C.-D.C. Leader
-Sir,—I read with interest in the March

a large number of readers are desirous of
having a -“mains” wversion of * The
Leader,” and that you have not had many
requests for a D.C. version. Why not
design a universal A.C.-D.C. circuit ?
There are many readers like myself who are
in the unfortunate position of living in a
town, one half A.C. and the other D.C,
and the date for a complete change-over to
A.C. is very uncertain. Universal valves
have reached to a high standard nowadays
and compare favourably with A.C. or D.C.
standard valves. I am quite sure the
“ Leader ”’ would be an ideal, inexpensive
and reliable ‘ Universal” set.—JaMES
WREN (Arbroath).

[In the near fulure we hope to publish
a design for a universal set in the *° Leader

"¢ A.C. Leader.”—ED.]
Schedule of W3XAL : A Correction

SIr,—With reference to  Mr. Mann’s
letter in
March 24th, might I correct him on his
schedule of W3XAL. Their new schedule
is: W3XAL, Monday, Wednesday and
Saturday, 10.0 p.m. to 6.0 a.m. G.M.T,,
6,100 ke/s, 49.18 metres. @ The above
particulars were given out during W3XAL's
transmission on Monday, March 19th.
Might ‘I also agree with the remarks of
“ Quest ”’ (Birmingham) in the same issue
of PRacrical WIRELESS with regard to a
special * Short-Wave Supplement.”—J. P.
BarNEs (Faversham). i

Overseas Market for . Wireless . Receivers
Sik,—1 was very interested in a letter
signed J. Haynes, Pretoria, published in

knows a great deal about his L.F. amplifier

24th issue of PracTICAL WIRELESS that

series which should prove as popular as our |

Pracrical. WIRELESS dated |-
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RACTICAL LETTERS FROM
Pract SEADERS

The Editor does not necessarily agree with opinions expressed by his correspondents
All letters must be accompanied by the name: and address of the sender (not necessarily
for publication).

your issue of March 17th. I am afraid your
correspondent will not get very much satis-
faction from the British radio manufac-
turer.

As one who has spent a number of years
in the East and in Africa (South and East),
and who has been actively connected with
wireless since. 1913, 1 tried to interest
manufacturers in the great market awaiting
them abroad if, and only if, they could show
a set capable of giving satisfactory reception,
and offered to demonstrate sets in South
Africa, Rhodesia, and the East African
colonies, as I was doing a trip through
Africa. One manufacturer of receivers, and
one of loud-speakers, lent me special over-
seas models to demonstrate and report on.
The overseas listener prefers British re-
ceivers if he can get them, and knows they
are suitable, but the R.M.A. is too: con-
cerned with its local markets to enter those
abroad, now being captured by American
and Dutch competitors.—L. D. GoLDIE
MorrisoN (Henley-on-Thames).

[We think- our correspondent -is- unduly
harsh in his criticism.: It i3 within our know-
ledge that manufacturers have investigated the
possibilities of the overseas:markel,” but we
understand that the maiter is not so siinple
of solution as our correspondent seems to
think. We think, also, that he has overlooked
the fact that quite a number of manufacturers
market receivérs specially designed for over-
seas conditions, but the healthy market which
our correspondent seems to think was awaiting
%enﬁ has, we understand, nol eventuated.—

’D.

CUT THIS OUT EACH WEEK.

—THAT the A.V.C. section of a receiver may
be tested by removing the aerial and attaching
a length of wire in its place. This may then
be -moved fo and from the earth wire to give
a “ fading ** eftect.

—THAT all decoupling tomponenis should be
of the non-inductive type.

—THAT bias may be applied direct to the grid
of an H.F. valve through the medium of a grid
leak and condenser. .

~—THAT an indirectly-heated A.C. valve may
be used f*upside down,”” that is, with the
cathode as the output sids.

“—THAT an H.F. filter is often advisable in the
A.V.C. line of a powertul receiver.

—THAT a modern H.F. pentode may be used
as a very officient.power-grid detector,
—THAT to increase the handling capabilities
of a push-pull amplifier, two valves may:be
connected in paraliel in each **leg’ of the
amplifier,

Brewrenae

“ese8se -auce

NOTICE.

The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
‘WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be
made to relurn them if a stamped and addressed envelope
18 enclosed. All correspond, intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
(v}'foé é\'ewne&, Lid., 8-11, Southampton Street, Strand,

Ouwing to the rapid progress in the design of wireless
apparatus and lo our efforts to keep our readers $n touch
with-the latest developments, we gqive no warranty that

. appuratus described in’ our columns 18 not the subject

of letters patent.
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EDDYSTONE SHORT-WAVE COILS
ALTHOUGH it is often stated in wireless journals
that a discarded valve-base makes a good former
on which to wind a short-wave coil, one would not
expect to find a coll of such smull size produced on
a commercial basis, The Eddystone manufacturers
(Messra. Stratton & Co., Ltd., of Birmingham) have,
however, produced some highly efficient eoiis of -these
dimensions and the illustration below, in which two
such coils are shown in conjunction with a low-loss
valve-holder, will give some ldea of their size, = The
pins on the base are nnanfed in a standard 6-pln
arrangement and thus the coils are adequately suited
to plugging in to small coil-holders. The one shown in
the photograph is one of these specialiy-designed
coit-holders for use with these special colls on the

Two Eddystone short-wave coils and a special 6-pin low
loss base which is suitable for use with them.

short waves. The former on which the coils are
wound is ribbed and of high-quality material, thus
reducing losses and self-capacity to a minium.
The wire {s spaced and the turns are securely fixed
to prevent variation in inductance values due to
mishandling, etc. The coils are designed for use
with a .00015 mid. condenser, and for a range
of 12 to 26 metres the cost is 4s. Gd. The cost is the
same for a eoll to cover the band from 22 to 47 metres,
and for-5s. coils-are obtainable to cover from 41 to 94
and from 76 to 170 metres. The special six-pin base
which is illustrated costs 2s. 3d., and it possesses the
novel virtue of having the socket and connecting point
made from the same piece of materfal, thus avoiding
losses due to a weak joint. The method of bringing
out the connecting pointa in the manner shown
assists in reducing losses and renders the hoider highly
suitable for use on the short waves.

MAGNUM DUAL-
RANGE COIL
A NEW type of dual-
range cofl of the
unscreened type has mow
heen  produced by
Messrs. Burne Jones «
Co., and is illustrated
here. Unlike many
coils this-has.completeiy
-separate aerial coupling
cails, which are employed
on each wave-band, the
long-wave aerial coll
being seen in the form
of a lattice winding on
the lower end of the
former., The  aerial
coupling coil for the
medium waves is over-
wound on thé medium- -
wave grid coil,v and' The new Magnum dual range
“ the method of winding, coil,
the spacing, and the
gauges of wire have all been 8o chosen that maximum
results are obtainable on either band. Connection
has to be made to the terminals arranged. on the
upper edgoe of the coll and these terminals are
numbered for easy reference. We have not yet had

_sists simply of a glass tube in which

the opportunity of thoroughly testing this coil in
a receiver, but from the preliminary examination
it wouid appear to be a very efficient cotnponent
for a home-buijt receiver. The price Is bs.

1) vov @ a .
THE above rather original name is applled to a
1 product which is shortly to be marketed by
Messrs, H, P. White & Co., of 14, Harp Alley, E.C.4,
and which is intended to prevent corrosion of metal
bodies through the action of the snlphuric acld from
an accumulator. The accumulator terminals, for in-
stance, often become covered with a green deposit
which not only eventually ruins the accumulator but
results in loss of voltage owing to the high resistance
joint which is set up. To use this material, the terminal
is thoroughly cleaned, as well as other metal parts
which might come into contact with acid splashings or
fumes, and they are then painted with Yoy, which
prevents the action of the deleterious chemical fumes,
etc. The price is 3s. per bottle.

GOLTONE LIGHTNING ARRESTER F
T is always advisable to protect an exposed

aerlal by fitting some form of static dis-
charger, ov lightning arrester, aud the device
tHustrated on the right is manufactured by
Messrs. Ward and Goldstone of Pendieton,
Salford 6, and is extremely easy-to fit. As may
be seen” from the com‘)lete and the dismanticd
apparatus, a small galvanised iron bracket Is

- supplied, together with the bakelite enclosed

spark-gap, and the latter is provided with large

. wing-nuts to facilitate the connection of aerial

and lead, The bakelite moulding is in the
form of a hollow cow), and the lower wing-nut
is attached to a heavy gauge brass rod which
is screwed into the upper portion of the cowl.
The upper wing-nut is similarly attached to a
piece of rod and this is embedded in the bakelite
and 1s non-rotatable, The ends of both of these
rods are finished dead flat and before the lower rod is

-screwed into position, mica discs with a small central

hole are dropped into the bakelite moulding, so that
when the lower rod is screwed tightly home it is insu-
lated from the upper rod, but a small air space exists In
the centre through the medium of the perforated mica
separators. Thus a heavy statlc charge may leak away
to the lower rod and so to earth through a suitable
earth lead, attaclied to the lower wing nut. With the
advent of the summer months and consequent statle
discharges, such a device. is a useful accessory to the
aerfal system, and it costs only 2s. 6d. complete.

THE “ GUIDOR " HYDROMETER
IT has been repeatedly stressed in

these pages that a volt-meter
alone ig not a ratisfactory test for
the condition of an accumulator,
and every keen experimenter should
provide himself with a hydrometer
in order that the condition of the
cell may be accurately judged. The
ordinary type- of hydrometer !con-

is a small floating tube and with this
arrangement it is :possible to break
one or the other by forcibly squirting
out the acid. Furthermore, the i
float gemerally manages to gyrate b
and move about whilst the reading

is belng taken and thus renders the
operation tedions, The hydrometer
illustrated, manufactured by Messrs,
J. H. Collie and Co., of 10, Canning
Place, Liverpool 1, is designed to
overcome all difficulties usually as-
soclated with his type of iustrument,
Firstly, the rubber end is very sub-
stantial, and wifi fit over the vent
of the accumulator to removo
splashing. Secondly, the lower end of
the float is fitted with a rubber ring
which prevents jarring if the hydro-
meter is dropped or the acid s
forcibly ejected. Thirdly, the bulb
is moulded With a six-sided ridge
which prevents the hydrometer from
rolling off the table or bench, and
has a moulded ring so that it may
be hung up. Finally, and whatis

An ingenious
Hydroni'zl;l._
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* really the most important feature of the whole
instrument, the float is provided at its upper end
with a small cellulold guide which keeps the float
in the centre of the tube and steadles it, so giving a
demd-beat reading. This is a most nseful accessory,
and costs 4s. 6d., complete in a neat metai container,

NEW MAZDA VALVES 1
WO interesting new valves for A.C. malns
reccivers have been received from the Edison
Swan Electric Company. These are the A.C.2/Pen.
and the A.C.2/Pen.DD. The former is an A.C.
Malns Pentode valve with a 4-volt 1.5 amp. heater
and a Conductance of 8. It is designed for use in
the output stage of a receiver where the utmost
sensitivity is required, or where it is desired to
couple the detector to the output stage by means
of resistance-capacity coupling without risking
detector overload. n most receivers it will be,
possible to obtain adequate output without any,
Intermediate L.F. amplification. The standard
7-pin base is fitted to this valve, and the anode is
designed to operate with 250 volts H.T. The normal
aneode current is 40 mA. i
The A.C.2{Pen.DD. 18 a slmilar valve, with the
addition in the same envelope of two diodes. It may

thus be used for diode detection, with A.V.C., with or

without delay action. The
makers do not recommend
amplified A.V.C. unless a
separate valve for the
necessary amplification s
provided, as high frequency
signals cannot be accom-
modated by the pentode
section of the valve with-
out distortion of the audio-
frequency output. A highly-!
efficient H.F. filter should
be provided in the grid
circuit of the valve for this,

2

purpose. In order to obtain
the maximum undistorted
output from the valve, the
H.F. filtering must be very
complete and the makers
make several recommenda-
tions to ensure that this
may be carried out. Such
schemes as connecting the

H.F.choke inseries with

The * Goltone ™

rrester in  both

Lighting

its as-

sembled fand un-assembled
form. - -

the load resistance ; a .001 condenser between anode
and cathode of the output pentode ; a resistance of the
composition type between grid of the pentode section
and the input circuit, etc., are a few of the points which
may be noted. The undistorted output is cnlculawd‘
at 3,400 milliwatts on the basis of 5 per cent. harmonlc
condition, ' '

NEW BALDWIN CAPACITY BRIDGE
'HE -Baldwin Instrument Company of 91, Belie
Grove Road, Welling, Xent, have recently
brought out an improved capacity bridge which
reads from 7 micro-microfarads to 3,000 mlero-
microfarads with an additional control compensating
for phase angle. The accuracy of this instrument is
guaranteed + 2 per cent., and the price Is £6 10u.

MORE NEW EVER-READY H.T. BATTERIES

'HE Ever-Ready Company have just introduced

four more new high-tension batteries to meet
the exact requirements of new sets, These batteries
are as follows ;— '

Battery No. W.1236 for 'Portadyne B.72 model—
136 volts combined H.T. (123v.) tapped 30, 40, 50,
60, 70, 80, and 123. G.B. (13.5v.) tapped every 1.5v.
Measurements : 10§ins. x 5fins, x 3}ins. Price 10s, 6d.

Battery No. W.1253 for Philips 834B model—
132 volts, tapped 1.5, 3, 4.5, 9, 63, 69 and 132,
Measurements : 93ins. x 63ins. x 3§ins. Price 16s.

RBattery No. W.1254 for Pegasus 4-Vaive Type 1660.—
120 volts, tapped positive and negative. Measure-
ments : 93ine. x 5%ins. x 2fins. Price 11s 6d.

Baltery No. W.1227 for Bush S.B.l1 model.—144
volts combined H.T. (135v.) and G.B. (0v.). H.T.
tapped 50, 54, 59, 63, 68, 72 and 135. G.B. tapped
positive and negative only. Mecasurements : 10}ins, x
6fins. x 27ins. Price 13s,

50 TESTED WIRELESS
' CIRCUITS
2/6

Edited by F. J. CAMM
Obtainable at all Booksellers, or by wost
2/9 from Geo. Newnes, Lid., 8-ll.§oldh-
ampton Street, Strand, London, W.C.2.




SPECIAL NOTE.

We wish to draw the reader’s attention to the
fact that the Queries Service<is intended only
for the soiution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on genecral wireless matters.
We regret that we cannot, for obvious reasons—

(1) Supply circuit diagrams of complete
multi-valve receivers.

(2) Suggest alterations or modifications to
receivers = described in our contem-
poraries. -

(3) Suggest alterations or modificatlons to
commercial receivers,

(4) Answer queries over the telephone.
Please note also, that allsketches and drawings
which are sent to us should bear the naie
and address of the sender.

L.F. INSTABILITY

*“1 have built a three-valver but get & curious effect
which I have never experienced before. When tuning
above Daventry and with reaction at zero the set
breaks into, a igh-r‘itched whistte. This only occurs
on long waves. Thinking it might be the circuit,
1 have now built the Leader circuit, using the correct
coils and condenser, but | get the same effect. 1 have
tried a’ 750-ohm resistance in series with the reaction
“condenser, but to no effect.”’—W. E. J. (Shirechampton).

The trouble may not be H.F. instability, and there-
fore the resistance has no effect on the whistie. Have'
vou tried reversing the connections to the secondary
of the L.F. transformer, or a high-resistance shunted
across the secondary ? There appears to be soine
effect between the frequency to which the receiver is
tuned and the constants of the L.F. coupling, which is
probably parallel-fed. The modificatious to the
secondary as above-mentioned should stop the trouble.

CONNECTIONS FOR H.F. UNIT

" ‘0 propose to build an H.F. Unit for my straight
three (detector and 2 L.F.) set. | enclose the circuit,
but I am not sure where to connect the lead from the
.0003 condenser which is joined to the anode of the
H.F. unit. Could you please]give me this information 7 **
—dJ. W. (Manchester 16).

The lead in question is joined to the aerial terminal
on your present threc-valver. It may, however, be
necessary to make a slight modification, but this
depends upon the type of tuning coil which is fitted in
this receiver. ' If this is of the simple single-circuit
type, then the lead should be attached to the *“top
end of the tuned circuit, whilst if a tapped aerial coll
is used, the lead may be joined to the tapping point
which gives the best results. If you have a series
aerial condenser in your receiver, it might be preferable
to short-circuit this with a small piece of wire.

POOR MEDIUM-WAVE RESULTS.

*“) have built up the Leader and on long waves
1 get very good results indeed. - However, when | switch
on to the medium waves | can get nothing. | _have
tried trimming and have checked the wiring, but with
no results. * 1 have had the circuit and wiring checked'
and also another set o] coils instatled, and valveschanged,
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but with the same result.
W. J, W. (Hoifield).

As the receiver functions on long waves, this proves
that the eircuit as a whole is more or less correct, and
that the components are not faulty. The only change
that is made to receive medium waves s that a portion
of the coil is short-circuited, and thérefore you should
1ook for the trouble at this point. Carefully examine
the switchy which is of the two-point type, and relies
for its’ funttion on the fact that the plunger is
electrically connécted to the mounting bracket, which
i3, in turn, in contact with the metallized baseboard.
You may have insulated the brracket, or obtained the
wrong switch,” Failing this, we would advise you to
examine the coils and make certain that you have the
correct type. You need the Universal coils (nof
Type A) and thismay be verified by examining terminal
marked E. On the Type A coils this is marked **8 "
and has a connection to it, whilst the E terminal on the
Universal coils has no connection internaily, but Is in
clectrical contact with the screening can.

‘Can you help ‘me?*'—

ELIMINATOR FOR PO*TABLE SET

““1 havo a transportable set made by Pye and using
four valves. Is it possible to use an eliminator with
this in -place of the H.T. batteries?''—@. F. P, (No
address).

You can use an eliminator for this particularreceiver,
and special small units are made by a number of firms.
We would advise you to write to Messrs. Regentone
Ltd., Regentone Works, Worton Road,’ Isleworth,
Middlesex, or Messrs. ¥. K. Cole, Ltd,, Ekco Works,
Southend-on-Sea, Essex.

. *| wish to build up a small transmitter so
that | can talk to my friend who .lives about ‘

{wo miles from me. Could you.give me details
of the best’ type of circuit and the main
operating details for such a set?*’

First of all, before any transmitting experl-
ments may be carried out it is necessary to
+hold a Post Gftice licence. Before you could
obtain this you would have to show some
knowledge, and as you are unable to decide ]
upon a eircuit and also wish to know how to A
operate the set, we are afraid you do not
know sufliclent to obtain the licence and we
cannot therefore give you any information
which might lead you to attempt transmitting
experiments with consequent interference to
the reception of listeners over a large area.

00
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NQUIRIES

by Our Technical Staff

COIL WINDING DATA.

“‘1 have had an accident with an unscreened dual
wave cojl and would like to re-wind it. Could you give
me particulars of the windings for primary and reaction
for medium and long waves? The former is 2% inches
in diameter, has eight ribs, and six slots in the ribs.”"—

-C. W. S. (Sheffield 2).

Wind the unslotted part of-the former with 50 turns
No. 24 d.c.c. and take a tapping at the 15th turn
from the lower end. In the tirst siot (next to the wind-
ing just put on) wind 35 turns of similar wire ; thisls the
reaction winding, and should be joined to terminals
5 and 6. In each of the remaining five slots wind
42 turns of the same wire, but take a tapping at the end
of the second slot. The "commencemert of this
section of the windlng, which is the long-wave loading
coil, is joined to the end of the medium-wave winding
and this is joined to one pole of a short-circuiting switch.
The commencement of the medium-wave winding is
joined to terminal 1, and “the end of the long-wave
winding isx joined to terminal 2. The two tapping
points must be joined to the arms of a change-over
switch so that the aerial may be transferred when the
change is made from long to medium waves. You may
use a combined switch or two separate switches for the
change-over. i

NO DETAILS GIVEN

‘“ In reference to the Leader Three, | notice that you
state that you would have used iron-core coils instead
of air-core it expense had not mattered. | have some
iron-core coils and would be much obliged if you would
give me some different connections (if any) to be able
to use them with the Leader.””—M. T, (Camden Town,

You do not state what coils you have, and we could
not, therefore, give you the connections. Further-
more, as we have repeatedly stated, we canno! give
instruetions for modifying our Guaranteed circuits,
as we can only give the guarantee when the circuits
are built exact to specification,

CHASSIS FOR FURY FOUR

‘1 have bought a Kit tor your A.C. Fury Four, but
find that the baseboard seems to be drilled wrongly.
When the choke is fitted it covers one valve-holder
partly over, so | returned it to the dealer, who says it is
the right one, the same basehoard being used tor both
battery and the mains set. Please could you tell ms
it the base is the right one.””—W, L. (Battersea Park
Road, S.W.8).

You do not state whether you are building !ast vear's
Fury Four or the new Fury Four Super. However,
in both cases different dimensions were adopted for the
battery and malns versions. In last year's models the
valves were in a straight line for the A.C. version, and
were staggered for the battery model, whilst in this
year's receivers the valves were staggered for both
types, but were situated slightly differently to
accommodate the different components which had-to be
incorporated iu the two tvpes of receiver. You must,
therefore, obtain the correct chassis in order to
accommodate the components in the correct positions,

FREE ADVICE BUREAU I

This coupon fis available until April 21st,
1934, and must be attached to all lctters con-
taining queries.
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SELF ADHESIVE
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NEATEST

==== Press it and it sticks anywhere..

THE WORLD’S HANDIEST AERIAL

“BETTER EVEN THAN YOU SAID IT WAS .

“'organ recital from Broadcasting House is coming through loud and clear.

YBETTER THAN IT EVER HAS BEEN ON THE 40ft. AERIAL OUTSIDE.”
This is from an entirely unsolicited testimonial dated 21/2/3¢ from Mr. W.
Yorks., the original of which, with many others, may be seen at the offices of the British

Pix Co., Ltd., 118, Southwark Street, S.E.1,

And apart. from the fine reception vou ret, it's THE WORLD'S HANDIEST AERIAL.
PIX INVISIBLE AERIAL.

. While I am writing this an

[ )
J. M., Bradiey,

DOUBLE 3[6

sold everywhers. LENGTH
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Advertisements are accepted for these
columns at the rate of 3d. per word
prepaid — minimum charge 3/« per
paragraph-—and must reach this office
not later than Tuesday for the following
week’s issue. All communications should
be addressed to the Advertisement
Manager, “Practical Wireless,”” 8 South«

~ ampton Street, Strand, London.

PREMIER SUPPLY STORES

offer the following Set Manufacturers’ Surplus New
Goods at a fraction of the original cost; all goods
guaranteed perfect; carriage paid over 6/-, under
5/- postage 6d, extra (Ireland, carriage forward).
REMIER SUPPLY STORES announce the
purchase of the entire stock of a world-famous
Continental valve manufacturer. All the following
types of standard mains valves at 4/6 each. H, HL.
L. Power. Directly heated 6-watt Pentode, Dlrectly-
heated 9-watt Pentode, High magnification Secreen-
grid, low magnification Screen-grid. Variable-Mu
Sereen-grid. 250 volt 60 milliamp, full- wave rectlflers.
THE following types 5/6 each. Indirectly heated
Pentode, 350 volt 120 milliamp, full-wave Recti-
fler. 500 v. 120 ditto, 6/6. Dario Battery Valves 4v.
filament. Set of 3, consisting of Screcn-Grid, Detector
and Power or Super Power, 6/6 the lot. Power or
Super-Power, 2/6.
LIMINATOR Kits, including Transformer, choke,
Westinghouse metal rectifier, Dubilier condensers,
resistances and diagram, 120v, 20 m.a., 20/-; trickle
charger 8/- extra; 150v. 30 milliamps, with 4v,
2-4 amps, C.T. L.T., 25/-, trickle charger 6/6 extra;
250v. 60 milliamps, with 4v,, 3-5 amps. C.T. LT.,
30/-; 300v. 60 m.a., with 4 volts 3-5 amps. C.T. L,T.,
37/6; 150 volts 50 milliamps, 27/6.
MERICAN Triple Gang 0.0005 Condensers, with
ttimmers, 4/11 ; Premier chokes, 25 milliamps.
20 henries, 2,9 ; 40 milllamps. 25 hys., 4/-; 65 milli-
amps. 30 hys., 5/6; 150 milliamps, 30 hys., 10/6;
60 milliamps, 80 hys., 2.500 ohms, 6/6.
ARLEY Pick-up, complete with arm and volume
control, 12/6.
BB,ITISII RADIOPHONE Wire Wound Potentio-
meters, with mains switch incorporated, 10,000
ohms, 8/6.
REMIER British-made Meters, moving-iron, flush
mounting, accurate, 0-10, 0-15, 0-50, 0-100,
0-250 ma., 0-1, 0-3, 0-5 amps.; all at 6/-,
PECIAL offer of Mains Transformers, manu-
factured by Phillips, input 100-120% or 200-250v.,
output 180-0-180 volts 40 m.a., 4 v. 1 amp,, 4v. 8 amp,,
4/6; "200-0-200v., 4v. la., 4v, 3a,, 4/6.
LL Premier. Guaranteed Mains Transformers have
., Engraved Terminal Strips, with terminal con-
nections, input 200-250v, 40-100 cycles, all windings
paper interleaved.
REMIER H.T.8. Trapsformers, 250v. 60 m.a,
rectifled with 4v, 3-5a. and 4v. 1a. C.T. L.T., screen
primary, 15/-; with Westinghouse rectifier, 25/-.
V. 3a.C.T., 6v. 2a. C.T., 9v. la,, 12v. 1a,, 7/6 each;
4v. 3-3a., 22v. 1a,, 8/6 each; 10v. 8a., 14v, 4a,,
10/- each.
REMIER H.T.9 Transformer, 300 v. 60 m.a., with
_ 4v. 8-5a. and 4v. la. C.T., L.T., and scrcened
primary, 15/-; with Westinghouse rectifier, 26/-.
REMIER H.T.10 Transformer, 200v. 100 m.a.,
" rectified, with 4v. 3-5a. and 4v. 1a. C.T,, L.T. and
s%reened primary 15/-; with Westinghouse rectifler,

I)REMIER Mains Transformers, output 135v. 80
m.a, for voltage doubling, 8/6; 4v. 3-4a,, C.T.,
24- extra; Wektinghouse rectifier for above,

giving 200v. 30 m.a., 8/6.

REMIER Mains ’I:mnslormers, output 250-0-250v.
60 m.a., 4v. 3-5a., 4v. 2-3a., 4v. 1-2a. (ali C.T.);

with screened primary, 16/-.

REMIER Mains Transformers, output 350-0-380v.
90 m.a., 4v. 3-5a., 4v. 2-3a., 4v, 1-2a, (all C.T.),

with screened primary, 15/-.

REMIER Mains Transformers, output 400-0-400v.
100 m.a., 4v. 4-53., 4v. 2-3a., with screened
primary, 15/-,
HREMIER Auto Transformers, 100-110/200-260v.,, or
vice versa, 100-watt, 10/-.
ULTI Radio Output Transformers, 4/6. Twin
Screened Wire 3d. per yard.
ENTRALAB Potentlometers, 50,000, 250,000
half meg, any value, 2/-; 200 and 400 ohms, 1/-.
ELIABLE, Canned Coilz with Circuit, accurately
matched dual range, 3/ per coil. Please state

whether Aerial or H.F, required. Ditto iron core, 3/8.

PB.EMIER L.T. supply Units, consisting of Premier

Transiormer and Westinghouse rectifler, input
200-250v. A.C., output, 2v. amp., 11/-; 8v. %amp.,

14/6; 8v.1lamp.,17/6; 16v. 1 amp., 19/-; 6v. 2 amp.,

27/6: 30v. 1 am%, 37/6.

AGNAVOX D.C. 152, 2,500 ochms, 17/6 ; D.C. 154,
2,600 ohms, 12/6 3 D.C. 152 Magna, 2,600 ohms,

37/6; all complete with humbucking colls; please

state whether power or pentode required; A.C. con-

verslon kit for above types, 10/-3 Magnavox P.M.,

7in. cone, 18/8. Ditto 9in. cone, 29/8.

MPIAN M.C. Loud-speakers, 2,600 ohm, fleld,
9in. cone, handles 5 watts; 21/-,

BRAMPIAN P.M. Loud-speakers, 9in. cone, handles
4 watts; 18/6.

ESTERN ELECTRIC Condensers, 250v. working,
2 mfd., 1/-3 1 mfd, 6d,; 4 mfd, 2/-. 1mfd.

400v. 1/-3 2 mfd, 1/6. ;
(Continued at top. of column three)

PRACTICAL WIRELESS

Strict Privacy Guaranteed
—we deal with you direct.

SS

SPEAKER.AMPLIFIER
SEND FORITONTDAYS’ TRIAL
Gives Seven Times the 'Volume.
Ready Assembled with Class*“B "’

Valve, r

Send only /- for 7
days’ trial, If ap-
proved, balance in
11 monthly pay-
ments of 5/8,
Cash or C.0.D; Cur-
riage Paid, £2/19/6.
Simply plug-tn to
your existing bat-
tery set,

SPEAKE
SENT on 7 DAYS' TRIAL

Complete Class B Amplifying Unit,
with Valve and{Rela P.M. Moving-
coii 8peaker. Bend only 5/- for
daya’ trial.
It approved,
balance In 11
monthly pay-
ments of 6/6.
Cash orC.0.D.
Carriage Paid,

P.M. Class B
Send only 5/-, Balance in 8 monthly payments of 4/9.
Cash or C.0.D., Carri £1/19/6.

1SEN S.G.3 KIT

Complete kit of parts for bullding. Scnd
only 4/6, bulance in 8 monthly payments
of 4,6. Cash or C.0.D. Carriage Paid,
L 2 £119/8. It
valves
quired add
£l/19/lg to

Bpeaker.

Fand 11 |

¥ wonthly
payments
of 7:3.

4 MICROLODE
Y G- COIL SPEAKER
SENT ON 7 DAYS’ TRIAL

With Switch-controlled wulti-radio input
trasformer.
Send only 5/ for 7 days’ trial. It
approved, Latunce in 8 monthly payments
of 5/8. Cash or
C.0D, Carsiage
Paid, £2/2/0.
W.B.P.M.6, 8end
only 2/8, lance in
8 monthly pay-
ments of 4/8, Cash
or 0.0.D. - Carringe
Paid $1/12/6.

ATLAS ELIMI

Send foriton7 DAYS' FREE TRIAL
Model ©C.A25. Suitable for all
outputs, fncluding Class “B*
and Q.P.P.

Send only 3/6
for 7 days trial.
It° approved,
Balunce pay-
able in 11
monthly pay-
ments of 5/6
(or cash in 7
days), £2/19/6.
Carrjage Paid,

Any items advertised in
C.OD., HP.. Send for

New @imes Sales Co

D.C. Model 15/25. Cash or
0.0.D. Carriage Paid £1/19/6
or &4/- down and 10 monthly
payments of 4/,

this journal CASH,
quotation by return.

» 56, LUDGATE HILL, LONDON, E.C.4.4
& Dear Birs:
= (a) Please send me acnonsrans T e

® (b} I enclose Casb/Deposit ...
H
% NAME 4 vqcavacaroiansnne - mane
.

& ADDRESS wevereieromarses
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{Continued from foot of column one)
B.T.H. Truespeed Induction Type (A.C. only) Elec-
., tric  Gramophone Motors, 100-250v.; 30/-;
complete. Type YH 100/250v. A.C. or D.C., 42/-.
PECIAL Offer of Wire Wound Resistances; 4 watts;
any value up.to 10,000 ohmgs, 1/-; 8 watts, any
:;l]l;’% %8000 21115,000 g}zms,zl(’/(}; 156 watts, any value up
A ohms., 2/-; watts, any value u
50,000 ohms, 2/6. <y g
POLAR 3-Gang STAR, .0005, manufacturers type.
Fuily screened, 7/8, with trimmers, 1/8 extra.
YLDON Capacitors (Double Trimmer), 1/=. Utility
» .0005 2:gang Bakelite Condensers, concentric
Uniknob Trimming and Disc Drive, complete, 3/6.
EDISON BELL Double Spring Gramophone Motors,
complete with turntable and all fittings, a really
sound job, 15/-.
AMPLION Cone Loud-speaker Units, 1/9, complete
with 12in. cone and chassis, 8/11 each. Worth
treble. Larger Unit with 12in, chassis, 5/9.
RMOND Condensers, 0.0005 2-gang, semi-shlelded,
2/8; brass vanes, with trimmers, 3,6,

WIRE Wound Potentiometers, 15,000 ohms, 1/6;
50,000 ohms, 2/-; 500,000 ohms, 3/6.
HOME Radio Microphope, complete, 6/-; simply

plug in to pick-up terminals.
LARGE Selectlon of Pedestals, table, and radio-
_gram cabinets, by best manufacturers, at a
fraction of original cost for callers.
STERN ELECTRIC Mains Transformers,
300-0-300v. 60 m.a., 4v. 1-2amp., 4v. 2-3 amp.
8/6,  500-0-500v. 150 m.a,, 4v. 3-5a., 4v. 2-3a., 4v,
2-3a., 4v. 1a. C.T., 4v, 1a, C.T., 19/6.
RELIABLE Intervalve Transformers 8-1 or 5-1;
2((-. Dubilier, .05 mica, 1/9.
T.C, ’. Condensers, 250v. working; 2mfd., 1/9;
1,000 ohm, 150 m.a,, variable resistance, 2/-.
T.C.C. Electrolytic Condensers, 440 volts working,
4 mf. or 8mf., 3/-; 15 mf,, 50 v. working, and
50 mf, 12v. working, 1/-; 25 mf. 25 v. working, 1/3.
KOLSTER-DB.ANDES Mains Transformers, Input
200-250 volt, output 350-0-350v. 100 m.a,, 4v.
}Os})mp.f;/w. 2 amp., 4v. 3-4 amp. 10/-. Ditto, input
v. 5/-
RMOND Brass Varlable Condenser, .0005 com-
‘é)chte évith %x:;?-digl Cz/-, with slow motion 3/-.
. & A Cone and Chassis, a really sound j
R 10in. diameter, 6/6. e i
.M.Vi B!lick (llond(;:lisersd i(OOwS working; 4x4x1
x1x1x1x01x0.1x0.1, 6/-;
1x1x0.5, 4/6. Bl
DUBILIER Condensers, 2 mf. 1,200v. working, 4/-;
8 mid. dry electroiytlc, 450v. working, 8/-.
THE Following Lines 6d. each or 5/- per dozen.—
Chassis valve holders, 5 or 6 pin, screened
sclreen-grid lgads, an}(') ‘é)nlulet}’-g:itt wire end resistances,
wireend condensers, 0.000 .1, trimming condensers
T.C.C. 6 mid. 50 v. eicctrolytics, i -
PLEASE mention PRACTICAL WIRELESS when
ordering.

PREMIER SUPPLY STORES

20-22, High Street, Clapham, 8.W.4, MACaulay 2188.
Close 1 o’clock Wednesdays; open to 9 o'clock
Satur((llays. Nearest Station, Clapham North Under-
ground.

WOBUB,N RADIQ offer special purchase of T.C.C.
C

Condensers.
{L£.C.—250v. working—-0.01, 7d.; 0.1, 7d.; 1 mfd.,
11d.;1x1x 1 mifd., 1/6; 1 x 1 mfd, 1/2; 0.01
x 0.01, 500v. working, 1/-; T.C.C, Electro! yt{cs 50
mfd,, 12v,, 1/8 (dry); 4 mfd. and 8 mfd., 3/6 (wet);
Dubilier dry electrolytics, 4 mfd. and 8 mfd., 500v.,
3/3. All In metal cares. Wego condensers, 750v, test,
in bakelite 1 mfd., 1/-; 2 mfd., 1/3; 4 mfd,, 2/3. Ready
Radio and Lotus Diffs., 0003, 00035, 00015, 1/-. 0005
reaction, 1/-.
WESTINGHOUSE Rectifiers (new): H.T. 7, 8, 9,
9/-; H.T. 10, 10/-; L.T. 5, 10/6. 10hy. 100ma.
Chokes, 4/- each.
LIMINATORS specially manufactured for us.
R.C. 3 tappings, 26 m.a., 11/9 ; A.C., 25/-. Guaran-
teed for 12 months.
LASS “° B*’ Drivers and Chokes, 9/6 per pair, with
suitable valve (BVA) and 7-pin holder, 19/11;
Binocular Chokes, 1/3; H.F. Chokes, 1/-; Valve-
holders, 4/5-%ln chassis type, 1/6 half doz,; 7-ph, 6d.
Columbia L.F, Transformers, 3f1 ratio, 3/-, ’II)'ubular
Condensers 0,01, 0.1 and 0.05, 6d. Large Stock of
Frie and Dubilier Resistances. Lucerne Dual Range
iron-cored colls, 3/6; Eston Iron-cored coils with
cireuit, :X-'
INCLAIR P M. Speakers with universal transformer,
or Class B 7in. Cone, 12 months’ guarantee,
16/6. Sinclair Matched pairs, one 0ln. one 7in, P.M.'s
or Energised, 85/- (carr. 1/-).
ANYTHING on H.P. above 40/-.
Kits and Components by return.
quirtes invited.
OBURN

Quotations for
Trade En-

RADIO CO., 7, Woburn Bulldings,
W.C.1. Euston 1571. (Near King’s X and
Fuston Stns. Back of St. Paneras Church.)

EE FOR YOQURSELF with ‘‘Daily Express*
Television Receiver, complete £5/9/6, Carriage
Pald. Order from Television Specialists.—Bennett
Television Co., Station Road, Redhill.
EPAIRS—REWINDING—OVERHAULS, New
cones and centres fitted any make M/¢ chassis,
Mc/’s rewound. Mains transformers, etc. Reccivers
converted D.C.to A.0. Write Repair Dept. C,
EEDON P.L.R. ., 80, Lonsdale Avenue,
Londop, E.6. (Grangewood 1837).
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OUTHERN RADIO’S Bargains.—Set manufac-
turer’s guaranteed surplus.
OIL8.—Igranic iron-core band-pass 3 coils unit.
Sereened, Ganged on base with switch, 16/-
(tist 83/-).
ISSEN Super-het 3 coils unit. Screened. Ganged
on base with wave-change and filament switclies.
‘Type LN5181 for battery or mains, 12/6 (list 30/-).
EWCOS Colls.—Types 0.8.C./126 ;: T.0.8. ; 1L.F.T.;
T.BF.; AW.C,; 3/3 each. B.I.F, band-pass
filter B.P.F., 4/- (list 12/-). All coils brand new in
original cartons.
ARTABLE Condensers.—Xotus 3-gang 0.0005,12/6;
Lotus 2-gang, 0.0005, 8/6 ; Lotus Dyblock single,
0.0005, 4/9 (list 9/6) ; all these coudensers are complete
with dials, escutcheons, knobs, fully screened with trim-
mers, and boxed ; Igranic variable, 0.0003 and 0.0005,
2/3; Hydra block condenser, 16 mfd. (2+248+2+1
-+1), 1,000 v. D.C. 7/- cach; 20 mfd. (2+2+2+2+2
+24+2424141+41+41), 1,500 v. D.C., with terminals,
-11/6; Dubiller 4 mfd. (24+1+1), 1,000 v. D.C, 2/9;

4.5 mfd. (2.2542.25) 1,000 v. for mains noise
suppression, 3/-; Fixed 4 mfd., 2/3; 2 mfd.,, 1/6;
1 mfd, 1/-.

?
'QPEAKERS.—Blue Spot Permanent Magnet with
universal transfornier . for power, supcr power,
pentode and Class B, 23/- (list 39/6). Celestion
Soundex Permanent Maguet, 17/6 (list 27/6). Celcstion
P.P,M./W., 25/- (list 49/6).
BLUE Spot 66K, in cabinet. 16/- (list 42/6). G.E.C.
3 IStsork Speaker in magnificent Cabinet, 19/6 (list
£3/15/-).
LUE Spot. Genuine 100U, inductor speaker on
chassis, 13/6 (list_39/G).
REA Radio D.C. mains cnergised moving-coil
speakers with Humbucking coils and universal
transformers. For all voltages, 16/6 (lst 39/6). All
new In cartons.
ONSTRUCTOR’S Kits—Ready Radio Meteor
*“ A" Kits 3-valve screen grid with cabinet and
Celestion moving-coll speaker. Less valves, £3/7/6;
with 3 specified Mullard valves, £4/10/- (list £8/17/C).
8.T.400 kits, all speclfied proprietary components,
£2/1gj6 (list £4/17/6).
SP'CIFIED Cabinets for Ready Radio Meteor
kits, 17/6. ‘303" kits, 13/6.
lGRANIPAK Complete Tuning
completely screened coils with  wavechange
switech; Igranilc 3-gang condenser with cover;
escutcheon disc drive assembly with pilot lamp
attachment ; malns switch ; three 5-pin valve holders ;
grld leak and condenser; engrav: terminal board,
complete with circuit ; actually made for A.C. mains,
but can easlly be adapted for battery sets; list price
57/6, our price 27/-, brand new, wired ready for use.
RAME Acrials.—Lewcos dual wave superhet, 9/-
each (list 27/6).
SPECIAL Bargain Offer of TLewcos Spaghetti
Resistances, all sizes, in original sealed loxes,
4/- per dozen, assorted ; special price to trade, 36/-
per gross.
EADY RADIO Instamat Transformers, for
matching any valve to speaker, Junior model
11/6 (list 27/6), Senfor model 14/6 (list 37/6).
ICK-UPS.—B.T.H. latest Senior type (1934)

Unit, comprising

Needle armature. Bronze, 80/~ (list 40/-).
Marconi ‘‘ No. 19’ (1934), 22/6 (llst 32/6).
AINS Transformers,—Auto. step-up or down,

0/250 v., 60 watts, 11/6 ; 100 watts, 14/3. Full
list of Mains transformers and chokes sent Free.
Specials can be supplled in 3 days. Al trausformers
and chokes guaranteed 12 months,

ISCELLANEQUS.~—Rotorohm and Radiophone
volume controls, all values, 8/- each; with
switch, 3/3 (list 10/6); S.T.500 coils, 5/6 per pair;
Hellesen’s 8 mfl. electrolytic condensers, 2/9 each;
Westinghouse metal rectifiers, H.T. 6, 7, 8, 9/3 each ;
Ferrant! chokes, 20 henry 60 m.a., 6/9 each; Ready
Radio L.F. transformers, 5-1, 3-1, 3/3 (list 8/0);
B.T.H. transformers, 3/6; Lewcos superhet 8-way
bases, complete with valve-holders, grid leak, fixed

condenser, type “ 48,”" 2/- each,
L Goods Guaranteed and Sent Carringe Paid.

BRANCHES at 271-275, High Rd., Willesden Green,
N.W.10 and at 46, Lisle 8t., W.C.2; please scnd

all post orders to 323, Euston Rd., N.W 1.

S UTHERN RADIO, 323, Euston Rd., London,

N.W.1 (near Warren St. Tube). 'Phone : Museum

6324,

H A. WIRELESS for everything radlo. Specialists
« for specified kits, radio eomponent.s',ngramophone

motors, etc. Send your lists and we will quote per

return. Everything guaranteed and brand new.

Send for lists.—H. A. Wireless (Shoreditch), 0 and 18,

Hackney Rd., Shoreditch, London, 2. Tel.:

Bishopsgate 8169 (PBx).

" OUDSPEAKERS Re-wound, any make, 3/,

Mains Transformers quoted for. Years Guaran-

tee.—Breeze, Clapper House, Marden, Kent.

NEW LIFE FOR YOUR SET

Your anerial is robbing you if it's old and corroded.
Try a new and better one; try SUPERIAL at our
expense, 8ling up a shorter length, compare results.
You’ll get better reception all round or we’ll refund
your money,

75 ft,

2/6

100 ft.

50 ft.
3/8 1/9

From Dealers Everywhere.
The New London Electron Works, Ltd..® 8, East Ham, E.6

PRACTICAL WIRELESS

When fixing your aerial—
be sure uot to shirk—
¢ SOLDER *»

¢ We're Fluxite and Solder—/
the reliable pair ;

Famous for  Soldering—|
known everywhers |

your
copnections—
a good spot of work ! "
See that Fluxite and Solder are always by you
—in the house—garage—workshop—anywhere
where simple, speedy soldering is needed.

ALL MECHANICS WILL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

All fxonmongers sell Fluxite in tins: 4d., 84.,
1s. 4d., and 1s. 8d. Ask to see the FLUXITE
POCKET SOLDERING SET-—complete with
full instructions—7s. 6d. Ask also for our
leaflet oo HARDENING STEEL with Fluxite.

FLUXITE, LTD.
(Dept. W.P.), BERMONDSEY, S.E.1.

BSOLUTELY
AC CURATE

METERS

FOR YOUR

‘RADIO
TESTS

Moving Iron are FULLY
Meters. GUARANTEED

The unfailing standby

of all Radio Technicians o

and Egtl}gsiasﬁs:f]iasécst Magnetlc
toread. Newknife-edge

pointer ; scaling divis- Controlled

tons sharply defined on Meters.

white cellulose dial. All

parts individualiy tested D.C. only. Thousands

and every meter guaran- [ in daily use for radio

teed. and charging § pur-

From 21/-. poses. In attractive

new moulded cases,

2fin. overall, with

Write for Fully Ilus- 2in. aperture in panel.
trated "List of complete From 7/6.

range.

SIFAM ELECTRICAL INSTRUMENT CO., Ltd.
York Works, Browning Street, London, $.E.17.
Telephone : Rodney 3573.

April 14th, 1934

UTILITY SALES CO.

WE are advertising ONLY our SPECIAL WEEKLY
BARGAINS, which are always VALUE for
?l[%gg\', if none interest you this week, ask for FULL
> ADIO TIME SWITCH. Can be set to turn off
Radio at Specified time. Clockwork, fit any set,

3/6.
ADIO GRAM Electric Motor, complete with turn-
table, speed regulator switch, will work from 3
dry cells, 4 volt accumulator. Suitable for Television.

5/-
UR VERY SPECIAL Dual Wave Screened Iron
Core Coil, matched for 8.G., 3 diagrams, cheap
but perfect. 246.
LECTRIC Soldering Iron, any voltage (specify).
Perfect, lasting, 4 6.
REAL SNIP: “IGRANICOR* Bandpass and
H.F. Unit, comprising 3 Screened Iron Cored
Coils assembled on bakellte base, ready wired with dual
Wave Switch, needle sharp selectivity with Bandpass
tuning, diagram ; listed 33/-, our price 18/6.
EMOTE Volume Control: No alteration to set
required, control Volume from your Armchair,
for perinanent fixing, 2/-, with leather flap for armchair,
leads and instrudtions, 3/6.
OUB NEW Lists will soon be ready. Only a Postcanl
to write to receive them regularly.
Carriage PAID, Cash with order, 24 hours service.

UTILITY SALES CO.

27a, Sale Street, London, W.2.
CREENED Iron Core Coils. Guaranteed first class
job. Sold elsewhere -at 7/6. Our special offer.
Post paid 4/6. Money refunded failing satisfaction.—
Bon Marche Radio, Dept., Ebbw Vale.
EPAIRS to Loud Speakers, 4/-; Blue-Spots, b/-;
Transformers, 4/- ; Moving Coils and Eliminators
Quoted for. | ‘repalrs remagmetised free.
Guaranteed. Discount for trade. Clerkenwell 9069.
¥. €. Mason. 44, East Road, N.1.

I RICSSON 3/1 LF. Transformers. . List Price,

17/6. New and guaranteed, Our Price, 2/3.
{ios(t: free U.K —Pioneer Radio, Coptie Street, London,
W.C.1.

ANTED good Modern Wireless Parts, Sets,

Eliminators, Meters, Valves, Speakers, ete.

Spot Cash waiting, Send or bhring. We pay more

than any other dealer., Open 9-8 —University Radio,
142, Drummond St., Hampstead Rd., N.W.1,

HE following Unused set Manufacturers® surplus,
all goods guaranteed perfect ; immediate delivery.
SUPER-HET, and 2-H.F. Badlopaks, 35/-. Radio-
phone coils (3in. gang), 10/-. Radiophone I.P,
transformers, %6.
ERROCART coils, G1-G2-G3 with switch, 30/-.
G11-G12-G13-G14 with switch, 36/-.
UBILIER or Erie 1-watt resistors, 7d.

1/3.

ARCONI K19 pick-ups, 22/6. Westinghouse

rectifiers, H.T.8, 9/6; N.T.9, H.T.10, 11/-;
L.T.5, 11/6. k

2-watt,

EGE&TONE transformers for H.T.8 or H.T.9

with 4v., 4a. L.T. winding, 7/6. Wards trans-

f(‘)‘zn&:ers, output 350-0-350v., 60ma., 4.v. 4a. 4v. 2a.

12/6.

LIMINATORS, outputs 150v. 25ma., S.G. and
Detector. D.C. type, 12/6; A.C. type, 24/-.

UBILIER dry electrolytic condensers, 8mf. or
4mf., 500v. working, 50v., 50mf., 3/6. Hot-wire

ammeters for A.C. or D.C.. 0-500ma. scale, 5/6.

B.T.H. pick-up tone-arms, 3/-.

LL types of brand new Amerlean valves In stock,
first-class makes, guaranteed.

4 , 35, 51, 89, 18, 19, 46, 59, GA7, 15, 42, 41, 38,

39, 78, 75, b7, 68, 24, 44, 36, 35, 43, 12/-.
X1714A, UX199, UX280, UX245, UX226, UY227,
8/-. UX250, UX281, UX210, 18/-.

BAT. .-RK 6-volt speakers, suitable for P.A. work,
27/6. A.C. type with fleld rectifier, £2/7/G.
AGNAVOX speakers, complete with hum-bucking
- colls, output transformers, etc., 152 (9in. cone),

24/-; 154 (7in. cone), 16/3 ; Rola F.6 (7in, cone), 17/6,

with either 2,500 or 6,500 ohm. fields. Roln F.G,

PM,, 244-; Magnavox P.M.254, 18/6. Carriage paid,

cash with order or C.0.D, Send for list.

'ARD, 2nd floor, 45, Farringdon Street, London,
E.C.4. Telephone: Holborn 9708.

ANTED good Modern Wireless Parts, Scts,
Lliminators, Meters, Valves, S8peakers, etc.

Spot Cash waiting. Send or bring. We pay more

than any other dealer. Open 9-8,—University Radio,

142, Drummond St., Hampstead Rd., N.W.1.

“ UNIVERSAL" RADIO BARGAINS.—Stamp for

our huge bargain list of Components, Kits
and Sets.—‘‘UNIVERSAL,’” 20, Victoria Road,

Peckham, 8.%.15., New Cross 4938,

ADIOVISION SUPPLIES, 94, Grove Vale, K.
Dulwich, 8.E.22, offer.—Ardron 8.0. 8 Sets
complete Mullard valves, Batteries, Speaker, all
housed fn Walnut Cabinet, 77/6. ~Ready Radio

303 Kijts with Walnut Cabinet and P.M. Moving Cotl

Speaker, 89/6. Iron Cored Dual Colls, 2/11. Bakelite

Cased Transformers, gﬁi . 100 U _S8peakers, 12/6.

Midget P.M. Moving Coll Speakers, Universal trans-

former, 14/9. Hercules H.T. Batteries, 60, 3/6; 100,

5/6 ; 120, 7/3. Utility 2-Gang Condensers, ideal for

Leader 3, 9/6. Stamp forlist now.
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PRACTICAL WIRELESS

THE ‘GOLD-MINE STORES’

Offer You ‘The A.C. Leader IIV,” 49/6, post free, |
EE APPROVAL COSTS YOU XNOTHING.—
Your satisfaction complete or money returned:

without question

XACT TO SPECIFIED VALUES THROUGH-
OUT.—The Leader ITI Kits ¢(A.C. and batfery
modelsy, are made up exact to specified values
throughout, The price alone falls short of this

standard.
E GUARANTEE YOUR SATISFACTION so
why pay more? We will send on full approval

against cash or C.0.D.

VILD THE A.C. LEADER III, KIT A, at 60%
SAVING.—Complete to the last screw with
chassis, all components, sundries, blueprint and copy
of PRACTICAL WIRELESS. Post paid. 48/6; battery

model, 25/6. Please note since first advertised i

PRACTICAL WIRELESS, March 3rd, we have not had

one battery Kit returned, and now for the 4.C. model,

which is just as good.

BUILD THE A.C. LEADER III, KIT B, as above,
but with matehed set of three (and reetifier)

British and fully guaranteed valves. Price 84/6:

battery Kit, 36/6.

UILD THE &.C. LEADER II¥, KIT €, as Kit |

B, but including high grade cmxsole mbmet and
4-pole ’bal. armature speaker unib, comprising the
complete outfit. Price 99/6 (if Permanent Magnet
speaker preferred add 9/6); battery Kit, 47/6 (with
batteries, 57/6).

D. ONLY, POST FREE. —Dncloee also 3d. stamps
for your April number of THE * RADIO GOLD-
MINE.’" By far the most comprehensive lists of
up-to-date surplus geeds (Kits, eomponents and
accessories) yet produced; April issme now ready,
with a general price Tevel lower than ever before.
Avoid delay. Send (enclosing 3d. stamps) to-day.
W .B.; BLUE-8POT; AMPLION SPEAKERS
CLEARANCE. ~—W.B. Permanent Magnet (or-

dmﬂry or Class B type) (list 37/6), 18/10; Nuvolion |

M., 16/10; Blue Spot 100VE (list 32/6), 15/10;
31K (Ixst 25/6) 15{4; 66K (list 1"/6), 7f3. Special
offer. P.M.M.C. speakers 12/8.

ROWNIE COILS CLEARANCE.—AN dual range

with reaction. New line, 1/6; also screened,
276; Special Iron Cored (dlacrrams included), 3[3
S. Wa.ve, 2/10. S8peccial Lucerne Coils, 3/3.

HILIPS MANSBRIDGE CONDENSERS CLEA Al

ANCE, 750 v. test, 1 mfd.. 84.; 2 mfd.,, 1f&;
4 mfd., 2/8 ; Dubilier Wet Electrolytlc, 8 mfd 2/0 2

UBILIER FIXED CONDENSERS CLEAR-

ANCE and Edison Bell, Mica, .0001, 2, 3, 4, 5.
mfd; .001, 2, 3, 4, 5, 6, 7, 8, 9 mt‘d.; Tubular mica
type, .0001, 0003 mfd., all 3d. each; 2/9 doz

RITISH RADIOPHONE AND HM.V. VARI-

ABLE CONDENSERS CLEARANCE.—H.M.V.
3-azang, 5/9 ; Br. Radiophone, 2-gang with escuteheon,
S.ML drive, panel light, etc., 6/11; .0003, .0005 mfd.
air-spaced, 2/3; Slow Motlon Type, 2/11
Dielectrie, .0003, .0005, 11d.; ‘ Duotune’ L‘xtensers
(lst 12/6), 2/11; S Type (list 18/6), 4/10; Differ-

entials, 1/4.

RIE, HAM.V.,, PHILCO RESISTANCES
E CLEARANCE—H.M.V. 4 watt glass cased,
108,000 ohms, 43d. ; Erie, 1 watt, all values to 60,000
ohms,. 41d. ; Dubxher i watt, 100 000 ohms, 3d.,
Phiteo, 2, 10 15, 16, 20 and’ 32000 ohms,, 3id.;
Edison Bell Carbon to 70,000 ohms, 44d,; to la() 000
5d.; to 350,000, 5id.; to 500, 000, 6d. ; Spaghems,
evcry size to 100,000 ohms 31d Grid Leaks } to
3 megs., 3d. eaeh.

MPLION AND SUNDRY COMPONENTS

C ANCE—LP Transformers (list 5/6),
3:1 and 5: /2; CL B. Driver, 3/11; Output
Chokes, 3/11; . E C 0. Hen. Chokes, 3/6 H.F. Chokes,
9d.; V- holders, 4 pm, 23d. ; 5vpm 3%(1 7- pm, 6d. ;
watches, push-pull, -pomt,,41d 3-point, 5id.; Grid
Leaks, }, 1, 1}, 2 and 3 megs,, 3d. each.
_E.C. ‘ GOLD-MINE’ KITS CLEARANCE repre-
gents absolutely unprecedented values. They
cover a comprehensive range of up-to-date circuits
which will meet every home constructor’s. require-
ments. Supplied complete with diagrams, mstruetions
and all sundries in sealed cartons. Straight 2—valve,
8/6; 3-valve, 10/6; S.G.III, 18/6; S8.G.IV, 25/
SHORT WAVE KITS: 2-valve, 12/6; 3-valve, 18/6 ;
Class B III, 27/6. ADAPTOR KITS . 8.W. Adap! r,
8/6 ; Super-Het. type, 15/6; Class B Adaptor, 10/6
A.V.C, 14/6. CLABS B KITS: 3-valve, 22/6; 8.G GV
29/6.
LIMINATOR KITS, complele with mlldmgrams 4
tappings to 150v. A. 5 ma. 21/6. Class
B. 296, D.C.9/6. (Westinghouse Rectiflers.)
SIVERSE PICK-UPS AND SUNDRY CLEAR-
ANCES. Super Piek-up (list 20/-), with vol
control, 12/6; Igo. Electrie Clocks (A.C. 100-240 v.),
various coIours (hst 32/-),°10/6 ; Colaro Universal A.C.
Motors, with Auto-Stop (list £2/10/0), 35-/.
ONDON EAST CENTRAL TRADING COMPANY
(Dept. M.107), 23, Bartholomew Close, London,
E.C:1 (telephone : NATional 7473). Goods over 10/~
valie, poqt.age free. Under 5/ value—cash only.
@ver 5/~ cash or C.0.D.
D. POST FRERB.—Securs your copy of THE
‘RADIO GOLD-MINE' TO-DAY.

The Miracle Medium in Modern Radio

THE ‘RADIO GOLD-MINE’

Mica |

YOU CAN TAKE IT FROM ME!
ELECGTRADIX

BARGAIN SALE LIST
Will Save You Pounds

ELECTRADIX

" N.W.”” 11 TABLE RADIO
MIKE should be with cvery
Wireless Set. Be your own
announcer. A bakelite pro-
duction containing the high-
ratio transformer. Fitted
battery plug switch and output
terminals, The excellent
results and low price have
made this ome of ocur most

popular models.
As illustrated page

31, March24th. 8 10,6
MIGROPHONE BUTTONS
are wonderfully fnteresting
for experiments with 1,
Phones "

1,000 other Bargains in our April Sale List *N* |

ELECTRADIX RADIOS,

218, UPPER THAMES ST., LONDON, E.C.4
Telephone: Ceniral 4611.

¢
Engineers Guid
DEINEEPrS UUIAE

CONTAINING the WIDEST CHOICE OF
ENGINEERING COURSES in the WORLD
Outlines The T.I.G.B.’s up-to-date, home-
study Courses in° Wireless, Electrieal and
Mechanical Engineering, etc. Shows how
to become A.M.IE.E, A.M.ILMech.E,
A.Rad.A., €tc., and how to qualify for a
«well-paid post. Training until Suecessful
Guaranteed.

 WRITE NOW for Free Guide.
THE -~ TECHNOLOGICAL
INSTITUTE OF GREAT
BRITAIN, 42, Temple Bar

House, London, E.C4.
(FPounded 1917, 19,000 Successes.)

I'ree!l
To Success ==

—EASY PAYMENTS—

“There’s no place like HOLMES.”

The first firm to supply . Wireless parts om easy

payments. Nine years advertiser in Wireless Press.
Thousands of satisfied customers,

Manthly

Pepogit. Payments.

TELSEN Latest 323 1m 2916~ 4/ Tof 4/1
Lisiﬂn Skynsc;fapel 4 . 112/6 10/« 11 of 10/3
120v. 60f- 6/~ 9of6/8
BLUE SPOT 29P! i 32/@ 4/5 Tot4/5

ATLAS ELIMINATOR,

No. CA25 . : 59/8 5/- 11 of5/6
B.T:H, Pick-up ... .. |2} 3/10 5of 3/10
EPOCH 20th O, P. M . '35f{« 4j10 T of 4/]10

Parts for any Kit Set. Amy make of Speaker.

New Goods Obtained for Every Ovder.
Sond us a list of the parts yom require and the pay-
ments that will suit. your convenmience, and we will
send you a definite quotation. An,ythmg Wireless.

H. W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W.1.

*Phone: Museum 1414,

add 50-WEEKLY
to your eakningd

by charging accumuiators in your spare timc. # e
Complete plant i ting Westi

i
Rectifiers to charge 105 cells weekly.
Trade price 4 guineas or /- monthly.
Models for A.C. and D.C. mains.
Also Chbarger for H.T. accumulators.

M p R Ed ROMFORD

HFPF., LF. Det., 3/-;
ower, 3/‘6 Screen Grid,
36, Albert

ALVES British Made.
Power, 3/8; Super
4/6. Fully guaranteed —Charlés %teed

oad, N.22,

| 13/11.

PEARL & PEARL

190, Bishopsgate, London, BE.C.2. All the follewing
bargaing guaranteed new goods. Cash or €.0.D
Carriage Paid.

LISSE\' type L.N.5131, superheterodyne 3-coil

ganged unit, specnally designed for use with

| battery- or mains-driven superhet receivers, 3 dual-
| range shielded coils complete with wave-change and
- filament. switches, opcrated by one knob on an

aluminium chassrs with leaflet of circuits and fuil
instructions ; list price 30/-, our special bargain
offer 12/8.
OLAR 2-ganged Screened Condensers, with trim-
mers, pxlot lamp holder, calibrated scalc and
escutcheon ; list 27/6, our price 8/11.
,000 Max:coni 2-valve Sets (1934 models), with
Marconi valves; list price 4 guineas, our price,
complete with batteries, 45/-. ; or on deferred terma.
RIOTROX 4-pole Balanced Armature Speakers,
type ““ B,” sensitive, beautiful tone; list 22/6,
our price 6/11.
OVEREIGN fron Cared Coils, with circuits, 2/11.

OVEREIGN Super H.F. Chokes, 1/9; ditto, bino-
cular tyg
OVEREIGN Screened Dual Range coils, 2/9 each.

GRANIC Short-wave H.F. Choke, 10-120 mietres,
baseboard or panel mounting, 1/3 each.
HE ‘* Lineoln Super ** Permanent Magnet Moving-
Coil Loud Speaker, all purpose universal tapped
transformer for §.P.P., Class B., pentode, power and
saper-power output, will carry 3 watts undistorted
output ; list price 42/-, our price 19/6.
,000 Volt Test. Block condensers with soldering
tags, terminals and earthing terminal, 2 mfd.,
7/11; 1 mfd 6/11. Limited suppfies.
LINCOLN STEWART 20 m/amp. D.C. Eliminator.
3 output tappings. New, tested, and guaranteed,

IGRANIC Pentode tapped choke, provides tappings
from 1-1 to 6-1. List, 7/6; our price, 3/11.
CO-LLARO Electric gramo. motor with pick-up and
volume control incorporated. Brand New as
Hsted at £4. Our price, 59/6.
HORIZONTAL Cabinets for set and speaker com-
bined ; solid walnut (made for Philco), 22in.
wide ; 10%in. deep ; 11in. high. 500 sold to PrRACTICAL
WrRELESS readers at 6/11 each. We now offer small
remakning stock (slightly scratched) at 4/11 each,
carringe “forward. Don’t miss this wonderful

bargain,
SPECIAL SUNDRY BARGAINS

(Cash with order only.) Igranic 400 ohms, baseboard
potentiometers, 04d. ; Edison Bell piek-up arms, 1/6;
lots of 3 doz. assorted Dubilier fixed condensers, Il9
each lot ; C.E.C. 1 mfd. condensers, 1/3 each ; Climax
blnoculnr H.F. chokes, 1/11 each ; Slektun screene;l
dual range coils, 2/11 each ; Sov: erexgn hghtnmg arres-
ters, 9d. ; Sovereign toggle switches, 9d.; Sovereign
spaghettl resistances, various val<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>