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The original of this leteer may
ne mspected ot our Head
Office. Cossor :louse,
Hizhbury Grove Losdon, NS,

Bol{un,
Dear Sirs,

T am using @ well-hnoun Ser which
is noted for the way it brings in stations. |
recently  borrowed a Cossor  Metaltised
Serveened Grid Vialve tony. T irst tried three
other makes of SG. Valies and theie «us
not much diffeience between them.  Then
I wicd the Cossor. 1 awas amazed
station after station relled in. | set
the dials to @ certain station, took ot the
Cossor and vied the other S.G. Vuhs,
resule—flar nothing—only a ahisper. | put
back the Cossor evidavithotit rouching the
dials the Set wwus rowing the place down.
You cannot give « bercer test than thus.

Yours faichfully,
Signed . ... L.

“’E,THE simplest and most economical way to increase
i

i the efficiency of your Receiver is io replace your old
Screened Grid Valves with Cossor,

The right type of
|

Cossor Screened Valve will make your Sef like new

. again — restore ifs vigour. Thousands of Wireless Users
S are rejuvenaling their Sels with Cosscr — Britain's mios
KING; efficient Screened Grid Valves. You should too.
OF THE

AR

To A C. COSSOR, LTD, Melody Departiment, Highbury Crove

London, N.5.

Please send me, free of charge, a copy of the Cossor 72 page

Wireless Book BY. 33.

Name

Addres

’

January éth, 1934

VALVES

A C.COSSOR LTD . Huhtary Grove, Londen,
Noso Depots ar Siierol,  lacwon
loeds, Lricr 0, Afencheer, Newoutie, Shefhcld,
Helfast. Cooditf aid Duslin, .y
300 &
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The Lucerne Plan
L has previously been announced in these
mlumns that the new  Lucerne
Plan” would come into operation on
January 16th, and many readers have
written to agk in what way this would
affect them, Briefly, it can be stated that the
wavelength changes will have only a very
slight effeet upon the listening public, and
that reception will be no more difficult than
before.  As a matter of fact, the wodificd
wavelengths  will, in necarly cvery case,
simplify the sclectivity problem, but so
that cvery reader way have a thorough
understanding of the new position which
will be ereated we have had prepared a
special article on this subject.  The
article appears on page ‘il of this
issue. and, since it has been written
at  the Jast moment, 1t Js vight
up-to-the-minute,  including  even
those wavelength adjustments which
have been called for at the very
lagt  moment.  This article gives
further proof of our poliey of keeping
all readers well abreast of the latest
developments.

Television is Here
HERYE are still a few scepties
who claim that television is not
popular, and even that it cannot be
so until vast changes havetakenplacein
regard to the method of transmission
and reception of light.  These scepties
arec  generally of the “ Micawber”
Aype  who are  “always waiting
for something to turn up ” instead of
helping in the development of new
sciences,  Whilst  such  people  are
dreaming. PrAcrioalL  WIRELESS s
acting, and all readers will welecome the
essentially-practical constructional article
in this issuc which tells vou how to make a
really efficient portable television recciver.
Thisnew pieceof apparatus is casy to male,
and by no means costly, so that there is no
reason why every Pracricarn WIRELESS
reader should not proceed at once to enjoy
to the full the many television broadcasts
which are now made by the B.B.C. Itis a
true fact that the present television broad-
casts are of distinet entertainment value,
and any intelligent person who has lately
“Jooked-in ™ with an efficient veceiver such
as the © Portovisor 7 will not dispute this
fact.

\/ \/ EDITOR:
Vol, 1II, No. 68 | F. 3. CAMM [| Jan, 6th, 1934,
Technical Staff:
W. J. Delaney,
H. J. Barton Chapple, Wh.Sch., B.5¢c. (Hons.), AM.LE.E,,
Frank Preston, F.R.A., W, B. Richardson.
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The ¢ Portovisor” is the wvery first
portadle television receiver to be offered to the
home constructor and it marks a really
definite for\x ald step in modern television
another  proof ~ that
‘ PRACTICAL WIRELESS” ALWAYS
LEADS!

New KDKA Broadcast Feature
lN addition to the special transmissions
made for the benefit of trappers, police,
‘md other inhabitants of the Polar circle,
the KDKA and WSXK stations of Iast
Pittsburgh broadeast on every fourth
Sunday of the month a brief sacred service
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and special messages to foreign missions
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throughout the world.  This ig carried out
on the lines adopted by the Vatican station
at Rome, except for the fact that the
transmissions in this instance are destined
to Baptist, DMethodist, and Presbyterian
denominations. The broadeasts may be
picked up in the British lsles at G.MUT.
04.30 (Mondays) on 308 metres (KDIKA)
and 48.86 metres (W8XIK).

France's High-Power Stations

TH]L seven high-power  transmitters
which the ¥rench State System is

crecting have now been given official names

in order to distinguish them from other
private stations which are operating in

the same districts. When rcfercnce is
made to them they are to be known as
follows : Toulouse-Muret, Lyon-Tramoyes,
Nice-La, Brague, Paris- VIHe]ulqtc.
Camphin, Marseille-Realtor,
Thouries.
60 and 100 kilowatts.

Germany Nearing Five Million Listeners
EN the course of November, 202,600 new

registered licences were taken out in '

Germany, thus bringing up the total to

4,837,539, It is hoped that the five million

mark may be reached by the New Ycar.

To beat England’s figures Germany still has

a long way to go. as we are over one million
ahead.

Wireless in Taxis
N the United States, whence the
idea originated, some two thousand
taxi-cabs which were equipped with
wireless sets for the entertainment of
both driver and passengers were
ordered by the police to remoeve the
apparatus or to have their licences
revoked.  The decision was taken
following an accident in which a man
~was knocked down and seriously in-
jured. The New York authorities, in
taking their decision, stated that in
addition to distracting the attention
of the drivers, radio broadcasts in such
vehicles would increase strect noises
to the extent of making the taxicabs
a public gnuisance. Although they
had beconie popular with the gencral
public, the disadvantages of the in-
novation far outwcighed its benefits.
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More Powerful Broadcasts from U.S.A.
RECENT decision taken by the
American Radio Commission permits

three of the most important U.S.A. stations
to increase their power to 50 kilowatts.
In these circurastances it is expected that
the range of. WGN, Chicago (416.7 m.),
WBZ, Bosten (303 m.) and WHAM,
Rochester, New York (260.9 m.), will be
greatly extended, and their broadcasts
should be plcked up more easily in the
British TIsles. It is anticipated that a
similarlicence may be given to them. They

are : WMAQ, (Jhxcago (447.8 m.); WHAS,
Louisville (365.9 m.); KNX, Holly\vood
(285.7 m.); and WDBT, Charlotte

(277.8 m.).

Lille- %
and Rennes- [
Their power varies between =7

I S

I SV
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Ekeo Bakelite Factory
AT the bakelite plant at the Iikeco

works, fourteen hydraulic presses
are in operation at the present time,
including one 1.500-ton and two 1,100-ton
machines.  l2ach of these presses weighs
over 100 tons, and stands 35t.  high |
from its base. This base is situated
i vaults  below the main floor
of the plant. Nearly 2,000 tons
of concrete were used in preparving
the foundations, which are suuk
134ft. into the eround. The hinged
dies  used for moulding cabinets
weigh over § tons each, except on
the 1,500-ton press, where the die
weighs 15 tons.  Two cabinets are
produced  simultancously by  this
tachine.  The clectricity consumed
by the power plant amounts to
nearly 10,000 units a dayv, or three
and a half willions a vear. Move-
ment of an electrically worked lever
plunges the upper die into the
oould, A specially prepared sand-
glass is used for timing, in preference

to a clock or other mechanical
device,
When the die is released. the

cabinet is lifted out of the mould.
Mortised screw sockets and metal
inserts are fivmly moulded in place,
and the only operation needed to
u)mpletp the cabinet is to break off
a thin *“ flesh ” of bakelite, and to
give the edges a glight polish

Coneerts of British Music
IN addition to the seven new works
to be introduced at the Six
Concerts of British Music to be held
in Queen’'s Hall, under the auspices
of the B.B.C., some fiftcen or so
major works already well-known to
the public arc included in the pro-
grammes.  On January 1st Deliug's
A Sonyg of the High [ills, for
chorus and orchestra, will be given, as
well as Constant Lambert's The Rio Grande,
for solo piano, chorus, and orchestra. The
tormer Is one of Delius’s most beautiful
works. and “is full of a sense of spacious
solitudes and {ar horizons.”  Tew contem-
porary works have won such wide popular
approval as Lambert’s L%he Rio Grande,
which is undoubtedly one of the most
successful attempts vet made to apply the
rhythmic idiom of modern dance music to
a serious symphonic worlk.

January 5th Dbrings Althur Bliss’™s 4
Colowr Symphony, a work of outstanding
merit deriving © its name from the fancifal
attachment of a colour to each of the four
movements.”  Another important work
is lric Fogg's Bassoon (‘oncmto which is

dedicated to Archic Camden, the renowned
mulclpal bassoon of the B.B.C. Orchestra,
who is to be the soloist on this occasion.

Revue Fare from Birmingham
ON January 12th, listeners will hear
on the Midland wavelength both a
play and a vevue. The plav is Philip
Johuson’s one-act  comedy, To-day’s the
Day, and it will be given by the Birming-
ham Repertory Theatre Company from the
\])c(l(IHV cquipped studio at this theatre.
The revue, a Martyn Webster production,
i cntitled  Hold That, and  represents
an hour in a film studio. The book and
Iyries are by Michael. Barringer, author of
many scenarios, and the musie by Reginald

How bakelite is moulded at i/ze Ekco Factory.
paragraph on Ifus page.)
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Bn\toe who has also written many compo-
sitions for the films.  Alina Vane and Hugh

Morton will be in the cast.
THE POWER OF THE PRESS!

This press produces lwo
4 Cabinels at one stroke,

SOIVE THIS?

Problem No. 63

Jenkinzon made up  a  mains  receiver
employing an 8.G. H.F. stage, detector and
LB, stages When tested resilts Were very

poor, and he ace ordingly connected a millian-
micterinthe anede citcuit of cach valve inturn.
The detecetor and (mtput stages were quite in
order, bul the H.JF. valve ~howed no anode
current at all. The H.¥F. choke was tested and
found continuous. and an H.F. reading could
be obtained between the anode and the earth
line.  All connections to the valve.holder were
found to be soundly made and the valve wax
tested Illld found up to ~tandard. What was
wrong 7 Three books will he awarded for the
first three correct solutions opened.  Address
your altemipts to The Editor, PracTicss
WIRELESS, (oo, Newnes, Ltd., -1 South-
ampton  Street, Strand,  London. W .2,

Envelopes should be marked Problem No. 68,
and posted to reach here not later than
January 3th. H
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SCLUTION TO PROBLEM HNo. 67

Injoining the vrid feak to the fir~t valve, Tones over-
looked the fact that a condenser wasal~o needed in order
to avoid short-circuiting the orid-biaz control. it
should have been joined between the grid and the top
end ol the coil.

The following three readere sucees~tully solyved Proly-
lem No. GG, and hooks bave accordine v been for-
warded to them :

e GG el 0 a0y Bai 0. dran e g ga g e Br e

T Goldsmith, 47, Syeawmore firove, Southend,
ExsexoJo S0 Keegan, 7, Hulton Streeet, Saliord 3,
lancs, H. Jones, 67, Trehorne Road, Cacran,
Bridgend, Glani,
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Musical Comedy Excerpts
HE name of David Wilson (l)aritonc)
has become synonvmouns with the
Belfast station’s programmes of musical
comedy excerpts. He will make another
appearance  hefore  the microphone on

(See

January 8th, in a programme of this type.
1t includes excerpts from The Desert
NSong, The Maid of the Mountains,
and The Lady of the Rose.

Aladdin
HIg first velay from the Opera
House, Belfast, comes into the
programies on Januarvy 9th, when
an - excerpt from the pantomime
Maddin will be heard by Beltast
listeners.  This is the thirty-ninth
annual pantomime which has been
pertormed in thls theatre, and a long’
list of "stars™ has been assembled
for it.

Missing Links

COMEDY in three scenes by

Chavles K. Avee,  Missing
Links. will be heard by Northern
Ireland  listeners on January 12th,
Charles K. Ayro is one of the most
popular of the Ulster playwrights,
and a nwber ot his plays have been
broadeast, including Lowres  and,
Fishes and The Wee Moiley (o
Missing Links is a witty story of
golf and =science intermingled.

Military Band Conceris
HERE ave two hand programmes
from the Midland Regional
studio during the week-——one by the
Creswell Colliery Band, conducted by
David Aspinall, on January 9th, and

the other by the  Birmingham'

% Military Band., condueted by 1\,

CPER D Avehur Clarke. on the 1lth. Inters
the ludes in the two programmes are

Model Octcupied respectively by Patrieia

Rossborough (s)‘xx<-<)[)z\t@d pranisms)
and  Harold  Pollard (entm'tainc')

Interesting Talks from Midland Regional

WO L\lll\a of special interest to the

Midland coalfields will be given in

the week's Midland Regional programmnies.
On January Sth, Robert Tredinnick inter:
TIOWS a \hdlaud niner for the Bovhood in
Industry serics, and on January t0th Pro-
fessor I, Neville Moss, of the University of
Birmingham. gives a talk on the development
of wining in the region during the past
century.  Professor Moss had several years
of practical expericuce in Staffordshire
coalfields before coming to Birmingham
University,
Television in Italy

NGINEERS of the F.T.A.R., the Cors

poration responsible for the broad-

casting system, have installed the first
Italian  television transmitting  and  re-
ceiving station at the Palace of Electricity,
at [mm Broadecasts will be mado on \hOIb
waves, namely, between 3 and 8 metres,
and will consist of relays of toplcal events,'
public  performances 1rom theatres, and
seenes from streets. A regular service will
not be started until a similar stasion has
been completed at Rome @ it is being built
for the transmission of sound films on 180
lines aud 25 images.
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The Wiiter Explains in this Ariicle How Many of the Newer Circuit Arrangements Can

Be Tested by Using Old. Components in Various Ways.

NY enthusiast who does a fair amount
of experimenting collects so much
surplus gear that there is some

difficulty in knowing how best to dispose
of it. Many of the parts could be used
to make up an obsolete set, but that would
not interest the keen experimenter in the
least. The difficulty is that most of the
newer circuit arrangements entail the use of
new components of special design and

szf.’z?eacl‘: Cond: _

Condenser

Y
Fig V=T his sketch shows &

Exrsling
Col.

g
i ﬁ‘ \S\\
N
Y Q \\\\‘\
N\ 4 \‘-(\\ \\%,,,lun\sb )
g@ %‘.\,«

By BERNARD DUNN

which tuning is carried out by means of a
more up-to-date dual-range tuner. It will
be secn that the wire which previously
joined the aerial terminal to the aerial
tuning coil has been removed and another
wire taken from the acrial terminal to
one end of a second coil, across which is
connected another .0005 mfd. tuning con-
. denser, A
Alaction connec-
cond: {tion is
st telelta ken
fz:om trl}e
top’”’
end of
each coil
to the
“fixed
o plate l”
wing | | terminals
cond: of a dif-
ferential
conden-
ser, which may
be of any capa-
city hetween

N\

nfd. ; the centre
terminal of the
coudenser (mov-
ing plates) is

a simple means of converting the aerial DOt used. The

tuning condenser of a re- arth ceiver to a simple band-pass arrangement, @trangement

having characteristics in ‘keeping with the
modern circuit, and there are undoubtedly
many possessors of old parts who are not
prepared to go to the expense of buying
new ones and scrapping those which are
already on hand. In this article it is hoped
- to show how old parts, perhaps taken from
the junk box, can be employed with fair
success in the latest types of receivers.
It is not going to be suggested that the old
parts will give results equal to those to be
obtained by using modern ones of special
désign, but they will, at least, enable the
cxperimenter to try out some of the
newest cireuit ideas at a minimum of
CXpensc.

A Simple Band-Pass Scheme

Necarly every sct built more than a
couple of vears ago suffers fromn com-
paratively flat tuning, so that anything
which will give increased selectivity is to
be appreciated. A very simple, and yet
reliable, method of obtaining really sharp
tuning with practically any type of set is
shown in diagrammatic form at Hig. 1.
In that drawing it is assumed that plug-in
coils are ermaployed in the existing set, but
it should be mentioned that the very same
idea is equally applicable to a receiver in

shown and de-
seribed is that of ““ top-capacity >’ band-pass
tuning, the differential condenser providing
the small eapacity coupling. This condenser
behaves like two small variable condensers
connected in series, with a result that the
actual capacity in circuit is only a few
microfarads. Capacity is at a maximum
when the moving plates are half in mesh
with the two sets of fixed ones, and can be
reduced "almost to zero by fully meshing
the moving plates with cither set of fixed
ones. This method of tuning not only

Yy _svoco |7
< Oknt

obtaining AV .C. by using a
spare valve for controlling G.B.
on the V.M.valve. The original
portion of the circuit is shown
in broken lines, the new parts being in full lines.

L0001 and .0003,

increases sclectivity, but makes the degrec
of selectivity easily variable. Thus the
circuits tune most sharply when the capacity
is at a minimum, and vice versa.

In trying the band-pass system de-
scribed the new and old coils (or tuners, as
the case may be) shou.d be arranged with
their axes at right angles, or clse thev
should be screened from cach other. If the
two coils are, identical the settings of the
variable condensers will be practically
the same for any particular wavelength, but
in any case both condensers should be tuned
accurately and with care. The simplest
way to tune to any station is first of all
to set the capacity of the diffevential to
its maximum and find the rough tuning
positions ; after that the capacity can
aadually be reduced and the condensers
finely adjusted at the same time.

A.V.C. with a Spare Valve

Every experimenter wants to try auto-
matic volume control, but it is not eversone
who feels prepaved to buy special apparatus
until the efficacy of the scheme has been
verified.  Provided that a spare valve (of
practically any type) as well as two high-
tension batteries (which need not be in new
condition) and a few odd resistances and
condensers arve on hand. an excellent form
of A.V.C. can be tried out by using the con-
neetions given in Fig, 2. The drawing shows
that a lead is taken from the “ lop 7 end of
the detector H.I'. choke to the positive
socket of the 60-volt (G.B. baticry, whilst
a 50,000 ohm potentiometer is connected
between two tappings on the same battery,
its slider being joined to the grid of the
AV.C. valve. Low tension for the A.V.C.
valve is taken from the common source,
but high tension and grid bias are obtained
from the new batteries already mentioned.
It will be seen that the negative lead from
the H.T. battery is taken to the filament of
the AV.C. valve through a .25 mcgohm
resistance, and it is across this that the

et
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e AV.C. voltage is
set up. Conscquently, a
lead 1s taken from the
sove  hegative end  of  this
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an ordnngy power or pentode valve, Phos
syatem of anplitication can be tried taivh
casthy and dnow torne that wall prove
rea~anably efectinve by tolfow ine the conne -
tions ~hown in Fies 400 Pwo ordinany ELE,
| S ——— aie tran=fortners are nsed, the pritay windmes
& I of these being connected i pavallel and the
Loonomiser . . .
- Valie sevondarios 1 serios 1 order to abitain a
hich ~step-up ration 7 Stoppor 7 tesistances
of S0t oluns cach e mcluded i the
arid Teads to the pushi-publ valves, but these

the anode cirealt of the output valve
are allowed to “leak 7 throuch the tived
vondenser to the anode of the " ceon-

£eonomirer
ralve

AT - ! -

L 2 250000 will ot be cesennal b the valves hu

Jr e ¥ 0}’””} Vstunhos characterstes oned B the taaie-
/‘:I Voo | Tovmers are alibes rcann cavel howey, o,

A £ 7+ 110 B desivable that the valves should be

o AT~ of the soue types and that both trans-

£7- forters ~hould have the sanee i Fhe

orters ~hould have the same tatio. I

o=y valves represented ate pentodes, wlthoush

Ctriodes e beused instewd. merehy b
crrttung fhe two feads marked & HUTD 20
andd T30 Poe pretercnee, the out-
WContinued fromn prerious page) omizer where they are rectified, so setting + put choke shoutd be o speciad QPP G,
to the wrid civcuit of the VAL valve, wp acdifference of potential avross the cuds | bat iC i sometinn < possible £ ol
through a 50,000 ohim decoupling resistunce, | of the potentiometer. As the positive ~side | good results by using an ordinay centie-
Tuorder that the arrangement can be | of the (1 B. battery i= connected to the | tapped choke. providod that it Has o low
followed more casily, the new parts wnd | potentiometer, it thus becomes more posi- 1 D0 tesintanec and o hivh ductanee, e
wiring arve shown in full lines, the norual | tive in vespect 1o the Hlament. This is the [ an altermative, a pair ot plain chohos nay
portion of the recciver being represented | same as omaking the orid  bias voltage | be joined inserie~. the HUVD positive Lol
by broken lines. The method of adjusting applicd to the output valve less negative, I beine taken from their junetion. O coure
this  ANV.CO arvangement bs as follows. | 1L will he understond
Fivst remove hoth (LB, wander plugs and | that the voltaee de- R
tiie in o weale station in the usual way s veloped  across the | - o g f AT Beattery
next insert the plug mwarked (L PR—1 7 potentiometer  varies Vo
and find w0 position for it at which sivnal | in proportion to the
strength s unaffected finally Jnsert the | <ivnal voltayes being
second LLBL plag into a ~ocket civing about | handled by the outpuat
Y volts less thin that occupicd by the tist | valve, and thus the
plies I sional streneth then hecones less | negative hias actually
adjust the potentiometer nutil it is brought | applicd beconies less
back to the previous level.  Should it be | as 1he signal voltages
decided 1o retabn the ANV as a standard | inerease, Because of
fitting a switch should be inctuded in the | this it is possible to
lead from the potentiometer to the (4B, apply a nominal (1. 8.
Lattery to prevent the latter from being | voltase much greater

Fig. 3—1 good method of veducing the H.T . current consumption of the oulput valve by
using an additional valve as an * economizer,

run down whilst the sct s out of use. thioe that  required
by the valve when it s Py
. 2 : St
H.T. Current Economizer tully Joaded, without . /22—/ /e J
Another interesting use for a spave valve | riuming the risk ol in- # Llectrolytic
is veptesented by the arrangenment <hown in | troducing  distortion. 5

Fig. 3. In this case the valve acts as an The  conneetions are
H'T. ecconomy  deviee by reducing the self-explanatory, and e
cartent conswmption of the output valve, | it necd only he wdded
which may he cither a triode or @ pentode. | that the Hesative
The valve now acts as a ball-wave rectifier | erid-hias wander plie
and therefore the orid and anode may be | should Be inserted i a sochet providing ©ann fomm of ontput choke would e e
joined together. The two are then con- | about twice  the  volioe previoushy e ncecssary ot a fowd speader of the spectal
nected to the anode of the output valve cmploved, atter which the potentions ter WP type o wae s bhe used wath
through a 1 or 2 mid. condenser, a 250,000 | ~hould be adjusted Lo o position ot which | the <ot

ol potentiometer being joined between | there is no distortion on cither weulk o lond i Pnceceme the trproviaed QPP ampliiter
the anode and Llament of the valve, ] sivnals. A cortain amoant ol itid expers il COBD voltiee U the Tash Cuo valv s
vo LAt valves are conployed i the set ment micht be callod for in order 1o i <hould e fepensod to abmut taiee the value
it will he necessary to use o sccond (LB ] the most ~uitable voltace, but onee that notmadly requived by the vabves. 1t s
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HE alleged revolutionary upheaval
of the broadeasting world duc to
the coming into force of the new

Tucerne Wave Plan on January 15th
appears to have aroused some anxiety
in the minds of many listeners. ¥rom
the letters we have received on the subject:
it would seem that many veaders arve
labouring under the impression that the
game of “ general post,” played by the
furopean transmitters on® that date. is
likely to cause considerable inconvenience,
inasmuch as such a change in chanuels will
necessitate a complete re-dialling and will
render the present condenser scales obsolete.

Lot it heve be said that however drastic
the re-nllocation of wavelengths appears
at first sight, the practical result of the
allotment of new channels to the individual

stations will not affect listeners to any-

appreciable degree.  As will be cxplained
later, the actual adoption of .the new wave
plan will only restrict the number of
broadcasts  available . to  the encvgetic
kunob-twiddler; it means that such adver-
tised features as “logs of eighty and, one
hundred stations ™ may bhecome a thing of
the past. The number of transinissions
receivable may be curtailed, it is true. but
on the other hand the placing of the trans-
mitters in the wave-band having been
carricd out In & more judicious manner,
the relatively fewer programmes tuned in
will be less marred by interference and thas
a greater proportion of worth-while broad-
casts should be available to the ordinary
listencr.

How the Stations are Divided Up

To understand the reason for which a
lesser number of stations will be capture-
able, it is necessary that some cxplanation
should he given of the new Lucerne Plan.
It wmust be borne in mind that at present
wavelengths have had to be found for over
two hundred and thirty different Buropean
stations, and this number is still likely to
grow. Do not forget that in addition to
providing a ““ place in the sun” for the
broadeasting studios, clear channels must
exist for wireless transmitters connected
with such vital services as shipping, com-
iierce, meteorology (weather forecasts,
storm warnings, ete.), fog beacons, and for
the police, military and naval authorities
of the various States.  For this reason the
band which can be allocated for the usge of
wireless education and entertainment is
strictly limited, and its boundaries are
well defined. To place, therefore, over
twoe hundred and thirty stations, it has
been necessary to crcate one hundred and
thirty separate channels comprised in
three different bands, namely, (¢) 1,000-
2.600 metres  (300-150 kiloeyeles), - (b)
600-1,000 metres (500-300 kilocycles), and

In this Article, Mr. J. Godchaux Abrahams Discusses the New Wavelengths and
Their Effect Upon Your Particular Receiver.

(¢} 200-600 metres (1,500-500 kilocycles).
Of these (¢) and (¢) may be said to be
mainly rescrved to broadcasting stations,
but () is merely “lent ” for the purpose
on the understanding that the use of it
may be withdrawn if it is found that any
interference is caused to other services.
The reason for which exelusive channels
for all statious has not been found possible
is attributable to the fact that- if mutual
interferenice between  two  neighbouring
stations is to be avoided, a definite separa-
tion of at least nine kilocycles must exist
between their respective transmissions.
1t 18, consequently, this necessary separa-
tion which has restricted the number of
available wavelengths throughout the three
wave-bands and which, for the same reason,
has compelied the authorities to create
four different classes of chaunnels. These
are (1) exclusive, (2) shaved, (3) national
common -and {4) international common.

-Let e make this-clear.  In the {ivst case

we have, without doubt. a channel coveted

by all, namely. an execlusive one to the-

station to which it has been allocated :
in the sccond we find a wavelength which
must be shaved with some other trans-
mitter.  In this instance the geographical
position plays an important part; where
such a split channel has been allocated the
choice has fallen on two stations at the
greatest distance possible from each other.
The -disadvantage of this arrangement as
acainst the execlusive wavelength will be
seen later.  The national and international
common waves are self explanatory; the
former are channels reserved to  one
conntry for a number of stations, and on
which a programme may be simultaneously
broadeast—it will be mainly used for relays
—the latter represents a channel allotted
to a number of different countries and, as
may be realised, can only be used for low
power stations in view of the fact that they
may be operating at the same time, and
will be broadcasting individual entertain-
ments.

How the Listener is Affected

Now, before going into the question of
power, let us see in what way this new
plan can affect the listener. If we consider
the exclusive channels nothing much has
happened as, whether we tune in Rome on
420.8 metres as against its present position
on 441 metres, we are not affected in any
way. We may change the exclusive
channels all round with the sole result that
in the case where dial recadings are in degrees
we shall have to make a fresh list of the
stations. Where the dials of manufac-
turers’ receivers have been made out in
station sequence, most of them have taken
steps to provide their clients with new
readings to conform with the wave plan.

If vour neighbour, Mr. Brown. moves
from No. 78 in your street to No. 20 in the

next, there is nothing to prevent your
telephoning to him ; all that has happened
is that his calling munher has changed
and you will require a new telephone list
by your instrument.

But what about shared waves 2 Well,
here we ave not so well off because, to usc
the same itlustration. Mr. Brown and Mr.
Smith may be living in the same house and
now possess the same telephone number.
In reality, in the case of shared channels,
although a clean transmission may be
secured locally, it 1s unlikely that a listener
at a distance will be able to receive the
transmission without interference.

If you happen to be living at a point
situated half-way between the two stations
and vour reeeiver is eapable of capturing
signals from both, it is evident that the
jumble of sounds originating from diftferent
programmes will be an unpleasant one.
Sucli a contingency, however, so far as is
possible, is warded off. as already stated. by
allocating the channel to two transmitters
at a great distance from each other.  Asan
example let me cite Limoges (France) and
Dniepropetrovsk (U.S.S.R.), both ordered
to work on 328.6 metres.  As theve is little
chance of vowr hearing the latter in the
British Isles, there is a good possibility
that the French concerts through the former
will still be picked up fairly free from inter-
ference. Most of the trouble which might
have arisen through the sharing of channels
has also been obviated by limiting, in either
or both cases, the power of the trans-
missions.

Allocating the Power

The new wave plan, however. had many
snags to contend with, one of the most
troublesome lying in the power to be used
by transmitters alveady wnder construction.
The limitation of ecnergy permissible in
the different wave-bands in respect of the
various classes of waves could not be
enforced without cxceptions, a matter
which increased the difficulty of compiling
the plan. Roughly speaking, the power
allowed to the stations is as follows: For
those working on wavelengths between
1,000 and 1,980 metres, up to 150 kilowatts,
with a special dispensation granted to
Moscow, alveady in operation, to use
500 kilowatts ; transmitters located on
channels between 2727 and 545 metres,
100 kilowatts (Budapest, Vienna, Praguc,
Leipzig, Paris PTT, Toulouse PTT and
Rennes-Thouries were exempt from this
restriction); 60  kilowatts maximum it
working between 240 and 272.7 metres and
30 kilowatts for waves between 200 and
240 metres. IFor the common waves
allotted to stations in one specified country.
not move than 5 and 2 kilowatts, and for
international waves in the last class 200
watts is not to be execeded.

(Continued on page 784)
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An Ammeter has Many Applications in Wireless, and This Article Describes How a Simple and Efficient Insirument can he

HE construction of a meter for
measuring current is not a task
that is generally undertalien by

the amatear, principally beeause it is
considered to be outside his scope. This
mieht be true so far as instraments of the
moving-coil or moving-iron type are con-
cerned, but a hot-wire insfrument can
casily be made by anvone who is aceus-
tomed to wsing simple tools, especially
if he has some knowledge of clectricity.
A hot-wire ammeter of the kind to be
described is jllustrated in Fig. 1, and it
can be seen from this that there are very
few parts requived, whilst none of these ave
of an intricate or complicated nature.

How It Works

Before dealing with the actual construe-
ticnal work it will be better to degeribe
briefly the principle upon which the type
of metler under discussion operates,  so
that later remarks will move easily be under-
stood..  As the name implies, a hot-wive
ammeter veads the intensity of a cuirent
duc to the heating of a length of wire.
The wire used has a (coniparatively) high
resistauce, being made of german’ silver,
nichrome or some similar alloy, and thus
n3 current is passed through it the wire
hecoines hot, just in the same way as does
the element of an clectric fire or the fila-
ment of an electric lamp. Tt is well known
that when a metal is heated it expands,
and it is this property which is made nzs
of in the hot-wire tyvpe of meter. The
length of resistance wire in the meter is
so arranged that when it expands it is
coused to sag, duc to the tension cxerted
upon it by a thread attached to a spring.
In passing from the wire to the tension
spring the thread passes over a small
pulley or roller to which is attached a
pointer.  Thus, as the vesistance wire
expands (and saos), the thread moves,
rotates the pulley, aud g0 drives the
pointer  over a  scale, which may be
calibrated in amps or volts as required.

Parts Required

Rather than give a specific desipn
entailing the use of exact parts, which
might in some case make it necessary
to employ a lathe in their construction,
more general information will be given so
that it may be applied in utilizing small
parts, as well as odds and ends, that wight
be on hand.  The principal parts are
shown in Fig. 2, and in thatillustration
it is assnmed that the reader will have
facitities for turning up in a lathe the
wooden case. Falling such facilities, i
will be found quite possible to employ a
rigid cardboard or paxolin tube moun-
ted on a wooden baschoard. Yet an-
other alternative is to usec a short
length of metal eylinder attached to a
baseboard, but in that casc insalating
washers must be provided for all the

Made at Home.

Connecting Stryp

Fig. 1.—Sketch of the finished hot-wire meter

deseribed : dimensions are only approximate.

:

"
Vs Grub
~ Screw

7énsion Spring
Steel Spinale

//‘T/w
: Alrerminium
< Aointer
Nooder Puliey

Fig. 2—The above shetches give all con-
structional details for the more important
parts of the metcr described.

Fig. 4.—T_/n's skefch shows how the paper scale s
calibrated in fractions of an ampere.

5 — > ltc—rmjnals and screws.  The cascwork is
dimensioned, although the feures siven

P Iau‘c really arbitrary ones, which mway bs

) l modified in accordance with the actual
Wooden component parts whichare madeuse of.
- Case Assuming the vse of a wooden case, the

first thing to makeis the ™ hridue ¥ tha

2o Serves as a mounting dor o gteel

//%perfcaae spindle, on which arc mounted the

pulley and  pointer. Alt dimen-

—Bead sions are given, and the most con-

Motal Plate vedient metal is mild steet hoop,

7apped. 28A. butfix th{jstc \vll]o ]pretc_r bm _Hmkof @

N\ s rather better-looking job will prefer

/ Zero//d/u.féer to use a stout gauge of brass sheet.

Ssistarce Fivst make the picce marked AT

7 Were, Py _cutting off the meral to length

N g g and bending it in a vice. Next drill
B — fcrznc;yj:??lzss the necessary holes ; three of these are
g ~ about !in. diamcter, the third being

drilled 5/32in, and tapped out with o
3/16in. Whitworth tap, After that the
piece marked B can be cut to length
and suitably drilled, using a Jin. bit. It
13 essential that the holes in “* A%
should register exactly with those of
“B,” and this can be ensured by using
the former part as a template.  The
final task in connection with the spindle-
ntounting ** bridge 7 consists of making a
small indentation with a centre punch in
the centre of the picce marked ™ B ™ and
also in the contre of the 3/16in. grub serew
marked “C.”  Here again accuracy is an
important featuve, 30 great care should he
taken that the two punch marks ave directly
opposite to each other. This can be ensoyed
by first making a pointed serew to fib in
place of “(C,” wmounting “A” and " B
on a {lat picee of wood and tightening down
the serew until its point makes a mark on
B 7 this mark will then indicate exactly
where the point of the centre puneh should
be placed. Another way is tn use the
ordinary serew, turn this down uniil its
end touches plate  B,” and then eare-
fully seribe vound it, afterwards finding
the centre of the small cirele.

The Spindle and Pointer

The small spindle can next be made
from a short length of steel wire,  Both
ends are pointed, and the points can bo
formed most satisfactorily in a luthe, but
fatling that, they can be made with a filo,
or on a simall grindstone or emery wheel.
*The points should be really hard, and,
theretore, it the wire has been filed or
ground, it will be best to harden them
by heating ther wire to reduesz, allowing
it to cool to the point at whicl it is just
changing {rom vellow to bluc and then
plunging it in ‘water. A small pulley.
must next be made to fiv tightly on to
the spindle, and this can be done mosh
casily in a lathe. On the other hand,
& suitable pulley might be found in the
junk box, whilst failing that, it con be

(Continued un page 784)
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This model looks like **

in a home cine film.

the real thing”

‘c

Studio pictures, whether “stills” or ' movies,” go on
through winter, undeterred by the short days and poor
natural light. But you do not need to be a professional
to take good indoor shots. It is quite sufficient to use the
‘ordinary lights of the room, together with an inexpensive
lamp in a good reflector. One of the Sunple% forms of
indoor photocraphv is the ‘ table-top’’ picture. Model
railway engines and accessories in these days are built with
careful regard to detail, therefore a good imitation of the
real ‘chmty can quite easily be made up and an interesting
movie table -top film can then be taken. Amateur phot(r
graphers are given still more scope for ingenuity in movic
table-top plctures which have an increasingly popular
future.

...“u.-...“..u..Other FedaturesSssransssnasranarany

A HOME-MADE TALKIE APPARATUS
FOR TWELVE SHILLINGS
AND EIGHTPENCE

How a reader solved the cost problem.

SECRETS OF TITLING
By ’the Editor.
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Obtainable at all Newsagents, Bookstalls and Dealers. or post free’ 75d. (Sub_cription
rales: Inland and Abroad, 716 rer annum. Canada, 7/« per annum, from Geo. Newnes,

Strand, London, W.C.2

, 8-11, Southampton Street,

POLAR

FOR SOUND DESIGN

NEW

CATALOGUE

SEND FOR THE

GANG
CONDENSER

WITH HORIZONTAL DRIVE

STAR MINCR 3

SPECIFIED for v

NUCLEON
CLASS B FOUR

As illustrated above, with frame made of cadmium
plated steel. Trimmers operated from top.
Sections matched within } per cent. or 1 mmfd.

hichever is the greater).
(S‘fxpgllegerwslth ‘ xgrx(fu]ce;(;d COMPLETE
AS SHOWN

escutcheon. Calibrated in

wavelengths and 0-100°.
3 x .0005
Also Specified
POLAR “PRESET”

Condenser only - 18/9
A reliable and efficien:

condenser, built in brown
moulded case, fitied with
nickel plated terminals.

i'6
WINGROVE & ROGERS, LTD.

188/189, STRAND, LONDON, W.C.2,
Works: OLD SWAN, LIVERPOOL.
“Phone: Temple Bar 2244.
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Ampmeler 75 Fe
Calibra?ed

Aeostal

Fig. 5—This dia-
gram  shows  the
connections necessary
when calibrating the hol-wire ammeler,

(Continucd from page 782.)

built up by winding a narrow strip of thin
paper round and round the spindle, ap-
plying thin glue while winding.

The tension spring is called for next.
A sunitable shape is indicated in Fig 2,
although the exact form is by no means
important provided that it maintains a
(rather weak) steady tension on the thread. A
short length of 24.gauge spring-stcel wire
13 most suitable, and if this is not on hand
it can be obtained from practically any
ironmonger, At first it will be quite havd
and springy, so that it is impossible to bend
it to shape without first annealing it by
holding it in a gas flame until it Lecomes
red hot. Allow the wire to cool slowly, and
then bend to shape with a pair of small
round-nosc pliers. The wire must then be
tempered again by heating it and plunging
in water when it cools to the temperature
indicated by a blue coloration.  The spring
15 attached to the picce we have called
A7 bymeansof ashort £ B.A. bolt and nut.

When that has heen done the spindle
can he fitted with a poiuter made from a
Iength of 22-gauge wire. Copper wire of this
gauge can be used, and iv should first be
straightened and then looped round the
spindle and sccured with a spot of solder.
Later it can be cut to the correet length,
atter which the end should be flattened out
to cnable more accurate readings to be
taien,

The Zero Adjustment

The final step in regard to the construe-
tional work is to 1it the terminals (either
4 B.A or 2 BIAL can be used) o the case,
mount the lengtir of resistance wire, and
fit the " zero adjuster.”  The latter name
inight not be guite understood, so it should
be explained that after prolonged use the
resistance wire will become permanently
clongated, and thevefore some provision
must be made for tightening it and setting
the needle {o read zero when no current is
being  passed  throngh the meter. The
method of complying with these require-
ments 13 straightforwavd cnough, since it
i3 only necestary to attach one end of the
resistance wire to a strip of springy brass,
which is held under the head of one terminal
and arranged so that it can be moved by
means of an_adjusting-screy. The latter
ix merely a 2 B.A. brass bolt passed throuch
a strip of brass or steel tapped out and
serewed to the inside of the case. 1 the
latter were wade of wetal, the tapped
‘plate would, of course,
instead of being held by screws.

Calibralted Armpmeter

be sweated on |

Assembling the Parts

In assembling the meter
the terminals and  zero
adjuster  should  first  be
{itted.  Alter that, a screw
should be attached to the
inside of the case diametri-
cally opposite to the adjus-
ting screw. One end of a

length of resistance wire
should then bhe  soldered
to the screw, a small glass bead slipped
over the end, and the wire then

pulled fairly tight and soldered to the flat
spring of the zero adjuster.  Now mount
the pieces " A and “* B,” attach the end
of a length of thin thread or silk to the
tension spring, wind this once round the
pulley, and fit the spindle in place o that
it can rotate casily in the centre-punch
mdentations.  Finally, the thread should
be pualled tight and tied to the bead. Now
set the pointer to a zero (left-hand) position,
when the meter will be ready for calibra-
tion. Before this can be carvied out a
scale, consisting of a strip of paper glued
on to a thin strip of wood, must be made as
shown in Fig. 3. This should be fitted
inside the case by mcans of two screws
which can easily be removed again later on.

Calibration

For calibration purposes the meter should
be connected up in geries with an am-
meter (any type) of known accuracy, a
filament rheostat of between 10 and 20
ohms, and an accumulator (sce Fig. 4),
By turning the knob of the rheostat into
various positions a number of current
readings can be taken, and the positions
of the pointer corresponding to, say, .25,
0, 1, 1.5, and 2 amps. can be marked off
in peneil on the hlank scale.  After that
the scale can be removed and neatly
divided up into suitable parts as shown
at IMNg. 4. 1t will be found that the
divisions are not proportional to the carrent
passing, but that they are more * crowded ”
toward the bottom of the scale; this is
duc to the fact that the sag of the wire is
not proportional to the expansion, nor is
the expansion proportional to the current.

So far no mention has been made of the
gauge of resistance wire needed. As a
matter of fact, this depends upon the
maximum  current reading requived, the
particular kind of wire employed, and the
size of the meter (more corveetly, the length
of the wire). When using Kureka wire
and making the case to the approximate
dimiensions shown, the wire should be
about 32 s.w.e., when o maximum reading
of 1 amp is required, or 26 s.av.o. when the
instrument is to read up to 2 amps. 1f a
still fower maximum reading is called for,
such as when measuring the aerial input
current from a transmitter, 38 or 38 s.w.g.
wire will prove more suitable, It might

\ Longth OF
\ Aormter Flis %
'Y

Serip OF
Apwood

2

Fig. 3.—~Showing how the paper scale is
drawn and mounted on a strip of wood.
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be mentioned that it is always best to make
the meter so that the full-scale deflection
15 only slightly greater than the value of
current to be measured most frequently.
By following this rule the most accurate
results will be obtained, since it is obvious
that more correct readings are to be
obtained on the ““ open ™ part of the scale.
The instrument deseribed can be used
as a voltmeter for reading up to 10 volts
or so, if the resistance wire is of about
32 gauge. In that case it can be calibrated
with fair accuracy by conneciing it in
purcdlel with o high-rvesistance voltmeter
which is known to give true readings.

THE LUCERNE WAVE PLAN
(Continued from page 781)

In addition, stipulations were made as
regards direction of acrials and also in some
instances transmitters must reduce their
power after sunset. As you will see, many
points have been considered and much
has been done with a view to making the
plan the best possible in the circumstances;
it would be a great pity if in practice its
results fell far short of its theoretical
possibilities.

The British listener who is content to
limit his wireless entertaimments to those
provided by the B.B.C. stations has no
causc for complaint ; the B.B.(". authorities
have suceessfully fought out his case and,
as will be scen by the channels secured, the
majority of wavelengths are cxceedingly
favourable. There is, in general, very
little change from those used to date.

When, however, the 150-kilowatt station
at Droitwich is ready to take over its dutics
as a National transmitter in lieu of Daven-
try, some further alterations will e made.
The power of the London. North, West
and Scottish Regionals will be raised to
70 kilowatts and the London, North and
West National on the mediumewaves will
close down. This will permit a slight change
over in channels which will prove to our
advantage.

Re-shuffling May Be Necessary

It is to be remembered that of the
thirty-six European States interested in
the Lucerne discussions, delegates of only
twenty-seven  countries  agreed to  the
decisions on the day the Convention was
signed.  As Finland, Luxembourg, Sweden.
Poland. Lithuania, Hungary, Holland and
Greece refused to recognise the wave plan—
at least in some of its findings—a certain
amount of re-shutfling may still take place.

As far as can be foreseen the failure of
the dissenting States will not affect the
medium broadeasting band, but there is
every likelihood that much alteration
nmust be made in the allotnent of channels
between 1,000 and 2,000 metres before
these countries will declare themselves
satisfied.  In these circumstances. it would
appear that stations working on the
“high ™ waves may not change over on
January 15, but until turther notice
will continue in theit present positions.

It is evident that the Lucerne Plan was
only compiled as a wodus vivendi, and that
it is to satisty all interested partics, some
concessions may be needed.  As it is, it
1s supposed to stand good for two vears,
but revisions are not harred, and it forms
an excellent basis for negotiations. It will
-be given a thorough trial when stabions
take up their allotted channels in January,
and as may be seen from the list
published, it should go far to alleviate the
present congested state of the ether.
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A Simply-Constructed and Highly-Efficient Four-Valve Receiver Which
Employs Iron-Core Tuning Coils and a Class 8 Ouiput Stage

scales having an accurate-
ly calibrated wavelength
scale, and ‘these are
designed for coils having a
_ certain inductance .

LARGE number of readers have | value which must agree

asked for a receiver which embodies | on  both’  wave-bands.

the two most recent improvements | Thus, in this particulav §
in battery-receiver design, and also has{ case we find that the
a wavelength calibrated dial. The grest | scale is suitable for coils §
difficulty with this type of tuning device | which on the medium
is that it is not always possible to obtain | wave-band haveanindue-
an accurate indication of the exact wave- | tance of 157, and on the

length to which the receiver is tuned | long wave-band an X -
owing to the use of coils and condensers | inductance of 2000u4H. '
of different makes, or which are not adapted | The Nucleon coils manu-  Fig 1.—Nea! panel layout of the Nucleon Class B Feur.
) - ) - - e - K \d 0 it B -~ \A' - '{», M
Vol Contro? namely, a calibrated receiver, Station
T N - Aol meler l seavching is greatly facilitated when this

/%” type of receiver is employed, as all that is
necessary is to loolk up the wavelength of the
desired station and to set the pointer to that
portion of the dinl. If the station is within
range it will be heard, and there will be no
n Y loss of time due to searching for a station
which isprobably out of range of thereceiver.

SO T O T O I 7 I 7T,

s

The Circuit
L Having described the principal feature
24 of this circuit, and the rcason for its

Y on-ofr adoption, we may examine the remainder

ifw{fdl' of the receiver, and see in what manner

Wavechange
N2

it differs from other sets which we have
L described in the past. Tirstly, it will be
. 1% seen from the theoretical circuit, Iig. 5,
g : | /4" = N that the tuning of the aerial circuit is
@ - - ) ¥ @ carried 101(11t- by means of one coil, and this

= : is coupled to a second coil in the grid

Fig.2—Front of panel layout. circuit of the variable-mu H.T. wvalve,

to one another., The condensers which are | factured by Messrs. Wright and ¥, (Continued overleaf)
supplied by Messrs. Wingroye and Rogers | Weaire are found to have these
are designed to be fitted with full-vision | precise figures, and thus it should
be possible to com-
bine the two com-
ponents to provide
an accurately tuned
recciver. Our experi-
mentshave confirmed
this point, and we are
thusable tointroduce
to the reader an
casilv  constructed
veceiver which does
not cimploy an
cxnensive  com-
bined tuning
pack, but which
does, at the
same Lime,
cnable him to
obtain onc of
the great
advantages
of" the com-
mercial i g

receiver, Fig. 4—Top vi-w of the Nucleon Class B Four.

WA 1 Ly

Nucleon Class B Four.
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;
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Fig. 5.—Theoretical cireuit of the

(Continued from previous page)
the complete . arrangement forming a
highly-efficient band-pass tuner, giving a
high degree of selectivity with good signal
strength, The combination of this type
of tuncer with a variable-mu valve thus
¢ives one of the most cfficient types of
H.F. amplifier which can be built for bat-
tery operation at the present day. The
H.F, valve is coupled to the detector valve
by means of a similar coil, which is provided
with a winding for reaction purposes. This
may be used to augment signal strength
and algo to assist in selectivity where this
is found necessary. The three tuned
civeuits are tuned by the separate sections
of a ganged condenser as already men-
tioned, and trimmers are provided on this
condenser in orvder to balance out stray
capacities when the recciver is first put

B T T T

LIST OF COMPONENTS FOR
THE NUCLEON CLASS B FOUR

Coils (Types
(Wright and

One set Wearite Iron-Core
BP. 1, BP. 2 and T.G.).
Weaire.)

One Polar Star Minor Three Gang Condenser
with Horizontal Drive. (Wingrove and
Rogers.) .

One Polar Pre-Set Condenser (.0603 mfd.)
(Wingrove and Rogers.)

One 50,000 ohm Megite
(Graham Farish.)

Onec .00015 Differential Reaction condenser.
{(Graham Farish.)

Three 4-pin valveholders and one 7-pin.
(Graham Farish.)

One.03mfd. Non-inductivecondenser

Potentiometer.

o 0o OO0 CEOmEE

oo evws s B 0y an

(Wearite.)
¢ One Midget Screened H.F. Choke. (Bulgin.)
¢ One AF.3 L.F. Transformer. . (Ferranti.)

i One Hypernik Class B Driver Transformer.

(Lissen.)

One Metaplex Baseboard (14in. by 11 in.).

(Peto-Scott.)

Onmne Panel (14in. by 7in.).
One Terminal Strip (14in. by 1lin.).

Scott.)

One 7-way Battery Cord.

Three .1 mtd. Type 81 ditto
One .0002 mfd. Type 34  ditto
One 00015 mfd. Type 34 ditco -T.C.C.
. One 1 mfd. Type 50 ditto
i Two .01 mfd. Type 34 ditto
i Onpe 2 mfd. Type 50 ditto
¢ One 250,000 ohm 1 watt resistance
i Three 100,000 ohm. ditto
;' One 30,000 ohm. ditto Dubilier
i One 10,000 ohm. ditto
: One 1 megohm ditto
¢ One 3-point On/OF Switch Type S.39.
3 (Bulgin.)
: One Type HELP.A. Screcned H.F. Choke.

1818 T8 e IR A IS b e ARt R e 0 N8 r® N0 e e8 ek eB I8 1B 0B B e o8 LR AR D SQr8rD 0100 e 15O Ar0 b g re ar ek ot vesem e

(Peto-Scotr.)
(Peto-

(Belling and Lee.)

Five Type B Terminals (Aerial, Aerial, Farth,
{.S.— and L.S.-+). (Belling aud Lee.) X
Two Coils Connecting Wire, Length of

Screening Braid, Screws, etc.  (Peto-Scott.)
One 220 VSG valvo]
One 210 DET valve '
One P.215 valve .. ’ ossor
One 240B valve
One 120-volt Lion Battery
One 16-volt Lion Grid Bias
Battery
One 2-volt 40 amp. Accumulator. (Lissen.)
One Rola P.MF4 Loud-speaker.  (Rola.)

J-Vinces

LT P PP PLY

Chng o’
Nucleon

Class B Four.

into commission. The detector valve is
transformer-coupled to a valve of the small
L.I'. type, and this in turn is transtormer-
coupled to an output valve of the Class B
type. A tone modifier is fitted in the output
circuit, and this supplies a moving-coil

January 6th, 1934

loud-speaker, Tt will be seen, therefere,
that the cireuit is perfectly straightforward
and possesses no " frills 7 or other stunts
which might renderit freakish in operation.
It may thus be built up in the certain
knowledge that it will function straight
away, and no time will have to be spent in
carrying out intricate circuit balancing.

The Layout

From the photographs it will he seen
that in this instance we have departed
from the usual chassis construction. Quite
a nuwmber of readers have asked for a
reeerver of this design. as they apparently
object to the wiring of a receiver on two
sides of a baseboard. They find that they
get confused when passing wires from one
side to another, and. although we do not
think that the majority of readers ex-
perience this difficulty. we have arranged
this receiver on the older method of con-
struetion in order to cater for everyone.
It will be seen that this unfortunately
results in a rather crowded lavout, many

(Continued on page 804)

30000 Ofrt
Wl control.

3 Foinl
On-O/ Sw R
S 4

Melz! Brazated

Flex

)

[

) |Class B Oulpud 78
Cloke.

l

Fig. 6.—Complete

A, Ay

M B = Melalliseal Baseboard,

wiring plan for the Nucleon Class B Four.
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NUCLEC

is built around o e
! The SPECIFIED

Wearite Componeats .. .

Reg. Trade Mark

WEA
NUCLEON

IRON CORE COILS

The very heart of this moest modern receiver
is ite coils—Wearite Nucleon Coils. Their
amazing characteristics, giving such a high
degree of selectivity—permitting the valves
t6 make the most of the initial signals,

has prompted the very .desiun of this set,
Your coils must be WEARITE NUCLEON.,

i
I
I One Set Nucleon Iron-Core Coils
{ consisting of

BP112/6 BP212/6

# One Wearite HF,
e 1" Screened  Choke
1 with Pigtail

2, HEPA.4/-

ot | A A Bl s e i

COUPON To Messrs. WRIGHT & WEAIRE Lid., b parents

740; High Road, Tottenham, London, N.17. | pending
Please send me.a copy of your new booklet, No, GN2, giving full details
of yotr components, together with technical data, and also Full-size
Bluae Print with constructional details for building the “ WEARFIE-~ |
TEAMSTER.” I enclose 3d. in stamps to cover cost and postage.

NAME Do oaanaao

Pending Regis-
tration Trade

Mark 542011.

ADDRESS

Pleasc write tn blocklctiors. . ..o e

NEWNES’ . v
PRACTICAL AND HELPFUL WIRELESS BOOKS
Will prove oi the utmés”it value to everyhody who wants to understand wireless from A to z
Latest Titles : Other Titles

THE WIRELESS e e e
.CONSTRUCTOR’S wittton Tor the Ty in Tho sheeet” and sovere fhe whols eabjoct of Rrrelesy
ENCYCLOPAEDIA receplion from A lo Z,  Tourth Edition, 816 pages.

THE MATHEMATICS OF WIRELESS 5/ -
By F. I. CAMM (Editor of *“ Practical Wircless™'), 2nd Edition, . By RALPH STRANGER. By posi, 5/4
Writlen in plain language by onc of the most accomplished designers and This book is essential for the wireless amaleur who desires to gain a fuller

writers on wireless construction, The whole subject is fully covered, and knowiedee of his subject. Written by o h o 2 nenlaing
the volume is remarkable for the number of practical illustrations it contains, a:bstmseasubjccts ina %imple fashion. i’?u)lr;?il‘l‘usgr;ltz; the gift of explaining
there aré hundreds of civeuits, wiring diagrams and layouts. Wireless terms :

and definitions are clearly explained. No matter in which branch of radio ’
you ar¢ interested, you will find everything adequately dealt with here. WIRELESS, THE MODERN MAGIC CARPET 3/5
By RALFTH STRANGER. (Fifth Edition) By ¢, 3/10

! 4 I 3 Ly post, 3/
5 -3 By POSt 5 6 Wireless simply cxplained at the beginning and seriously treated at the end.
’

THE ELEMENTS OF WIRELESS By post Sio FINDING FOREIGN STATIONS 3/6
y R N a v P By R. W, HALLOWS. (Long Distance Wireless Secrets) "By post, 3/10

The Author starls with clemnentary principles, covers the whole field of
wircless reception, both from the theoretical and practical peints of view,
and finishes with a complete survey of a four-valve wireless receiver, explaining
its working {rom the aerial terminal to the loud-speaker.

A book which will be cagerly welcomed by all wireless enthusiasts. It will
solve your difficulties and cnable you to obtain the best possible results of
which your set is capable, '

FIFTY TESTED WIRELESS CIRCUITS ' 2/6  WIRELESS STEP BY STEP 2/6
By U, J. CAMM (Editor ** Practical Wireless”’) By post, 218 By « DICTRON.” (Tcuth Edition)) By post, 2/10
"Chis handbook contlains cvery modern circuit, complete with instructions = o G Adles 3 i N 23
for asstmbling, component values, and notes on operation. enﬁ;’;}g}{t‘}l?gghhsigﬂ?ﬁ-eﬁsi ‘S‘CI'E.CICS: enthusiast how fo obtain the maximum

DICTIONARY OF WIRELESS TERWMS ) 2/6

By RALPH STRANGER. By post, 2/1n ~ RADIO PLAYS ‘ 2/6
The author, who is master of lucidity, has produced in his “ Wireless By L. DU GARDE PEACH . By post, 2/10

Diciionary ™ a valuable and fully-explained synopsis of technical terms that Millions of wireless listeners who have Leen thrilled by such plays as * The

everybody can 11]1derstaml. An indispensable Doon to every wircless enthusiast Path of Glory,” and ‘ The Mary Celeste " can now read them in book form.

whorgads lgchnical books and journals. * Mr. du Garde Peach has written some of the most successful piays ever broadcast.

Obtainable at all Booksellers, or by post from GEORGE NEWWNES, LTD., -8-11, South:mpton Street, Strand, London, W.C.2

Geo, Newnes, Md. B
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F you could see the

consummate care with
which Colvern Coils are
made, if you knew ihe
amount of scientific re-
search that has gone—and is going—into the making of them, you would
realise why Colvern are the most accurate coils ever made why practically
every expert chooses them. Every coil is thoroughly tesied and guaranteed.
Write tfo-day for Radio List No. 12, telling you all about Ferrocart.

SRy S B % 58 |

ICRAFT SERIES

TWO IMPORTANT NEW BOOKS

These textbooks will prove of the greatest service not only to
all home-movie makers but to every student of the cine ari.
[t is not necessarv to be a practical cinematographer to read
and enjoy them—they are brilliantly written and should find
a place on the bookshelf of every man and woman who desjres
to keep up to date in matters pertaining to this great modern art,

FILMCRAFT
By ADRIAN BRUNEL

An outline of the technique of Ailm production intended primarily
as a guide for amateur film enthusiasts. Every step from the
choice of a subject to the final cutting and editing of the flm s
clearly explained, while the value of the book is enhanced bya
series of appendices written by other well-known experts.

" Daily Mail™ saus: ] am happy to be able to recommend $
l ‘Filmeraft'. .. . his is an admirable text-book, written with sound &

THE 362
KIT

comprises  every -
thing for making
@ properly

THE 362 *“CLASS B |
UNIT & SPEAKER

A particularly nest and colupact
cotibination of an ACCURATELY
AATCHED ““Class B Unit 4 ®
high-clasa Pernwnent Magnet Mov <
Suppliecd COMPLETE WITH 3§
TCLASS B” VALVE. Ouly 4 wires to conuect ajnqg
vour Battery Set is converted to ' Class B anpli-
deation, giving enormounsly increased volume and rich
tone at NEGLIGIBLL USE OF H.t. CURI T.
The equai of many Speaker-Units costing tw 19
nmuch. Sent post frce direct from the malerg )f
unobtainable locally.  Hatisiaction Guaanteed.

Input and Qut-

put Transformers,

with  full in-
structions,

Dplete with
3 " ovalve,

POST FREE

{ FPOST FRER
Cash with order.  Cheques and P.O.’s must be crossed and made payable to:—
THE 362 RADIO VALVE (Dept. W.), Stoneham Road, Londen, E.5.

Read thi
ea t ls CaMmmon sensc llnd a gl‘““d SeTse O/ /”1”10”74 !

By PUDOVKIN

] Pudovkin ranks with the greatest Directors of the Cinema and
the influence of his pioneer work is found in every modern film.
This new edition of his classic work on Film techniqueis of immense

Produces

"FEICIENCY

reliable,

supply write direct,

illustrated with data.
RODS,

TESTED BEFORE DESPATCH
The original BECOL cbonite low loss formers are thoroughly
They are used in all parts of the world.
the BECOL trade mark,

for third edition up-to-date handbook of tuning coils for DUAL
RANGE, BAND-PASS, and SUPER-HET.

SHEET, TUBES, PANELS

The BRITISH EBONITE Co., Ltd.,
Hanwell, London, W.7.

Look for
Ask your dealer. If unable to
SEND NOW, enclosing 6d. (post {ree)

circuits.
A very interesting handbook.

Tully

value not only to amateur and professional cinematographers but
also to students of the cinema as an art.

v The " Leening Standard ™ says: . . . . " his {heories are stimulating fo |
. anuone who takes an interest in the artistic future of the talkies.” !

3[6 each; by post 3/10 each

GEORGE NEWNES, LIMITE

811 Southampten Street, Strand, Lenden, W.q.o.

Ceo. Newrss, Led,
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Using Bell System for Speaker Connections
KN these days of *“a Speaker in Every

_Room 7 the following is an easy way
of leading the set’s output through the
house for those who possess the usual
‘house bell system. The latter is usually

fairly well insulated, has a low resistance,

and is not carthed. Transformer- or
choke ontput is necessary i the sct. the
usual speaker comnection being shown

o at ““A.” "The
positive lead is
taken to any

4 ~ o
d a convenient
A rL d point on the bell

1§ { N

system,” If con-
nected at a
“hush »

it is

PRACTICAL WIRELESS
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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 wrinkte 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 i 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 notethatevery
notion sent in must be original. Mark
envelopes * Radio . Wrinkles.,” Do NOT
enclose Queries with your Wrinkle.

Lo 1 A1) ) ) (] S| G ) D) ) G- ) T ()G | -1

door bells for outside wse if required. A
useful point is found in the fact that when
the bell rings a loud buzz is heard on the

»

v
N € () I (I ) S ) (| D ()<Z | ) G- | )

a o3¢ worth trying the { speaker.—S. R. RusuBrook (Glasgow).
(T ik Transformer r
2772774 : :'i:l{':
- With Choke Oulput ‘ R Xl
-Wiring diagrams showing how ush | ==
d beil system may be' used for ._‘@ - @
speaker ‘extensions. 4 3
. Lead From
effect of connecting toalter- .
native sides of the contacts. - f‘:
if one lead from théspeaker :*4 Seatir
is now connected to any H
other point in the system. 1
and the other lead connee- 7 )
ted to earth (usually a -
convenient gas pipe) repro- ; il

duction will be obtained

with very little loss of signal strength.
Alternative connections should also be
tried when tapping off at a “ push.” This
Tatter point is more important when using
a hell systevr run from a mains transformer,
as in some cases slight ~mains hum 7 is
picked up on one side of the wiring. Tor

convenience two pin plugs can be arranged
alongside the bell pushes, one wire connected
to wiring, the other being carthed. A
fine wire led down the wall and covered by
a narrow strip of paper to match has been
used in my case, and Is almost invizible.
Connection may also be taken from the

= v
Safe H.T. Connections
HOSE amateurs who use accumulators
for H.T. (and some battery users)
usually keep them in a cupboard, bringing
the wires through a hole in the top, and
taking them either direct to the set, or to
a terminal hoard. Both methods have
objections, the former owing to the fact
that the leads may short when disconnected,
and the latter that in the cevent of any
metallic object falling on the terminals,
cither the front or the back. the results will
again not be advantageous to the battery.
The terminal hoard illustrated will be
found to be absolutely fool-proof in
spite of its simplicity. The terminals
should be of the completely insulated

type, and they are mounted on o strip
of cbonite or woorl, the edecs of which
are chamfered at 45 degs. ‘This (its into
the corner formed hetween the top of the
cuphoard and the wall, and is held in
place by two serews driven diavonally
into the corner. The leads are taken
through a hole drilled as near as pos<ible
to the corner, thus the connections at
the back of the terminals ave totaliv
cnclosed, and the lettering on the termi-
nal tops is casily read.  For quick con-
nections insulated plugs aud sockets

A method of
arranging
sale baitery
connections,

could be used, but whichever niethod
s adopted the result is a neat wnd
fool-proot’ terminal hoard.—I<. L.,
Parrer (London, N.14.15).

A Cheap Anti-Breakthrough Choke
AN excellent  anti-breakthrough

choke. which will cffectively
prevent medinm-wave interference

3 () A ) D { ) G ) S ) B (5 SR {) G-

when listening on long waves, can be made
from an .Y transformer of the old-
fashioned plug-in type.  The transtormer
must be one intended for medinm-wave

reception and only one of its windings
(cither

the pri- A simple  anti-
mary or oreak-
second- ALuaL  through

arv) 1s . choke.

actually
made usc
of. The
method of
connec-
ting the
“ choke ”’
is shown in an
accompanying
sketch,  from
whichit can be
scen that it is
inserted  be-
tween the
acrial terminal
and the corre-
sponding terminal on the first
coil. In order to put the ™

2 POINT
SWITCH

tuning
choke 7 out of
circuit when reeeption is being carried out
on the lower waveband, an ordinary two-
point on-off switch is connected in parallel

with it,  For those who do not happen to
have a snitable transformer on hand it
night be mentioned that these components
can often be picked up for a penny or so
from “junk ™ stores dealing in obsolete
wireless apparatus.  The pins on the hase
are arranged in the same order as those on
a valve, the *“filament ™ pins being con-
nected to the primary winding, and the
Sorid ” oand “anode ™ pins taking the
sceondary conmections.  In using the trans-
former for the purpose mentioned above
wires may be soldered to the pins ora neater
job can be made by titting the component
into an ordinary valve holder,  There
should he 1o necessity to sereen the choke,
although it may be found worth while to
vary 1ts position in relation to other
unscreencd coils, c¢te.
(Continned overleaf

Details for making cmergency coil screens
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P H eayberd
2 Choke

Practical Wireless Technicians have started
the New Year well—by specifying the Heay-
berd 751 Choke for Mr. Barton Chapple's
" Portovisor.” The reason why Heayberd
Mains Apparatus is chosen is because it ;s
the most reliable on the market,

MODEL 751 -~ - Price 12/6

Heayberd also have, in their wide range, a
Transformer ideally suitable for television
work. This is the

MODEL 803 MAINS TRANSFORMER
Output : 250-4-250v. 75 ma. 2+2v. | amp.,
and 2-+2v. 5 amps.

Price 32/6

vt v e e (POST COUPON NOWrs om mer s

] enclose 3d. in stamps for 36 p. hooklet showing
Low [ can build my own Mains Unit or Battery
Charger, and containing full details of Trans-
formers, Chokes and Class ™ B ™ units.

Mr.

Address oo

HEAYBERD|
& GO,

10, Finsbury St.,
LONDCN, E.C.2.

NAMED PLUGS
£ SPADES
LIsTS F'_irOHh; MAKERS
GRIPSO Cov, ¢

28 VICTORIA ST LONDON.S W, &

B each

Ensineers Guid
DN2INEEPrs UUide
m
CONTAINING the WIDEST CHOICE OF
ENGINEERING COURSES in the WORLD
Outlines The T.1.G.B.’s up-to-date, howue-
study Courses in Wireless, Electrical and
Mechanical Enginecring, ete. Shows how
to _become AMLEE., AM.IMech.E.,
ARad.A., cle., and how Lo qualify for a
well-paid post,  Training until Successful
Guaranteed.

WRITE NOW for Free Guide.
THE TECHNOLOGICAL
INSTITUTE OF GREAT
BRITAIN, 42, Temple Bar
House, London, E.C.4.. :

(Fganded 1017, 10,000 Swuccesses ) /

ToSuccess™
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(Continued from previous page) ]
positive main and A so as to regulate the
current passing to the neon lamp, l

Finally, if the reader
does not want to feed the
points A and B from mains
at all, he can
connect aQ
200-volt bat-
tery across,

pose e g

40 35

Neon Lamp :
Plate

Disc Boss
/

Molor Shaft:

1
1
t
3
1
I
T
]
1
3
1
1
[y
1
i

.
/|
DJ

.

DOrsc

Fig. 5—Note how the
neon plate is aligned with
the firsi and last holes.

using batteries of the super-capacity
type. This last-named course must also be
followed by those who have no mains
available at all, while the motor instead of
being a mains-driven type is veplaced by
a six-volt machine and fed from
accumulators.

described

W\

b

1l

Il

The First Step eI
We can now turn to the % :
practical side and see how //\x‘\//l//' f
casy it is to daplicaic the K
design featured in the illus- \/)
frations. A complete list of D }/1 \
the componeuts is included <7 |
clsewhere, cvery one of the '/\% “\ HH
items being quite standard, YA \m
and hence readily obtainable ‘ H \H
from the makers mentioned. (X4 . \U
If the combined wooden \l\ ‘

bascboard with motor plat-
form is not obtained complete, then §
it st be built up to conform |
exactly to the dimensions given f
in Fig. 9. First of all there is the |
main baseboard 20%in. by 8in. by
$in. A piece 5in. by lin. must be
cut out from the front edge in the
centre as shown to enable the dise
to run freely.  Then make up the motor
platform which, of course, has to he builg

dimensions given in Fig. 9.
the top platform 6ins. by
and it will be found that the structure is

Changing the Motor Direction
In nearly every dise television veceiver

WLsS | "72\/@2“ "~ ,
o

very solidly. .\ picce of
wood 4. square and
din. thick has two side
pieces 4in. by {lin. by
Fin. serewed to it with
three  long  screws  on
cach side as indicated.
Betore adding the top
platform serew the baso
to the baschoard after
having accurately marked
off its position {rom the )
Finally, add d

e TN

TO
BRO
ENT

vory rigid.

Now comes the wooden block
on which stands the neon lamp
and its holder. This is 4}in.
by 3in. by 2§in.  Before screw-
ing on the block by three
countersunk wood screws passing
right through from the underside
of the bascboard, drill three
holes.  Two of these are lin.
holes centrally displaced and
3in. and 3%in. from the bottom
and  drilled  right through.

LOO.

. Now drill another lin, hole in

the top so that it meets the top
hole. This will then allow the
pair of leads from the ncon lamyp
holder to make connection. while
the lower hole is for the extension
rod to the variable motor resis-
tance to pass through., 'The
block can now be screwed in
place, measuring up its position
accurately aecording to the
dimeusions furnished in Fig, 97

T}
MI
TAKI

so  far, the synchronizing

71

///F[g. 6.~—~Dimensions of the

case,

ot
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AST
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IN.

- viewed from the end remote from the

mechanisin is at the
front of the motor,
the disc at the back
and, of course, the
neols lamp on the
right. With the
< Portovisor.”” how-
cver, I decided to lé
have the disc at the I;‘“ (l
front, and in order i
to maintain the dise rotation
correet, and give the normal
scanning of bottom to top and
right to left. it became necessary
to reverse the motor direction.
This is a very simple process and is carried
oud in the following way :

Remove the synchronizing gear complete
by withdrawing the two screws holding the
springs against the movable framework,

Take off the cogwheel, and then pull out:

the brushes, after unserewing the two caps.
The aluminium end casing of the motor
at the synchronizing gear end may then
be pulled off gently, and the motor armature
withdrawn at the same time. 'T'o reverse
the motor direction we must reverse the
field winding. At the brush end of the
motor casing will be noticed two leads, onc
at each brush point, which are just sprung
into place. Kase off cach lead and inter-
change their positions, then replace the
armature, brushes and cnd plate,
serew back the synchronizing mechan-
ismoin place and fit the cogwheel once
more to the motor shaft. The motor
now runs  counter-clockwise  when

5{'11<:111'0uizi11g cquipment.
A

A Question of Space

Being anxious to reduce
the cabinet width as inuch as
possible, and to allow the
disc to be as close as possible
to the front aperture,
the following  steps
have to be taken.
First of all, saw off a
piece  of the motor
shaft at the disc end
so that only %in. re-
mains. Then take the
disc which is supplied
with a fairly long boss,
and has cheese-headed
serews holding the dise
between the two flanges, and cut off a
picce of the eylindrical boss so that the
length remaining is 11/32in.  This will
necessitate dritling and tapping a new grub
serew hole, but that is quite an casy matter.
Now remove the cheese-headed screws
one at a time and replace with counter-
sunk head screws, and quite a substantial
saving in depth will be effected, as indicated
by the sketeh Fig, 2.
Complete Assembly

Tho constructor can now make a start
on the assemibly of the apparatus. The
pictorial dingram, Wig, &, the wiring plan,
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Fig.9.~The wooden base and (O i
/

molor supporf.

"
A

A / \ § /

Fig. 8—Sketch of the
finished apparatus.

Fig. 11, and the
accompanying
photographic illustra-
tions will assist in this .
connection, and should

e O
Cf”/fo‘?é}ge a
N

i
]
be studied carefully :
for there is little room !
1
\

to  spare.
First of all,
the motor
and its
stand must
be screwed to the
platform. The
motor must be
quite square with
the  bascboard
edge so that the disc
when mounted re-
volves in’ a plane
parallel to the base-
’--——— P

o) .
o r_ o
board edge. J_
Fixing di-
nensions .
B g
for the feet f=— /" - /] 4"

are given in
TFig. 12, and
these must
be adheved
to. Next
comes  the

f
neon lamp b i oJ

holder, and
Fig. 7—~The aluminium .mash
should be cut to these dimensions.

,«
N
3

(Continued on
page 1V)

PILOT
TELEVISION KITS

Television for the Home Constructor is now a
definitely established fact, and is creating
enormous interest ameong all sections of the
public. Once again, as in the past, PETO-
SCOTT are first in this new field, readily
prepared to supply the needs of Television
enthusiasts in all parts of the world. PETO-
SCOTT are pioneers in Television and Radio
and founders of PILOT AUTHOR KITS.
Our service to the British Public was intro~
duced in 1919. Customers in all parts of
the globe come to us for all their Radio and
Television reguiremenis—Sets, Kits of all
descriptions, Part Kits, Miscellanecus
Components and Television Equipment.
Purchases can be made for Cash, C.O0.D., or

on Easy Payments. Pete-Scott’s Easy-Way

System with its strict privacy and no THIRD
PARTY COLLECTIONS—We Deal with You
Direct Policy—will bring Radic and Tele~
vision to your home by convenient monthly
payments. Readers of this paper should
know that Peto~Scott were &Hrst with
Television Equipment by Mail. During 14
years of solid service and satisfaction we
have established a reputaticn that defies
competition,

EVERYTHING FOR
TELEVISI

—SPECIAIT' IN A‘
TELEVISION
COMPONENTS

MOTORS
SYNCHRONISING GEAR
SCANNING DISCS

 NEONS

LENSES

PHONIC WHEELS

MIRROR DRUMS

KERR CELLS

MIRROR SCREWS

OSGL!M LAMPS

QUTPUT TRANSFORMERS -
MAINS TRANSFORMERS
CABINETS

ETC., ETC.

Al prices of components and cabinets con

apphcation., SEND FOR DET\A!L\,ED LISTS.

PETO-SCOTT €O. LT

77, CITY ROAD;, LONDON, E.C.1.

West End Showrooms : g
‘Holborn

62, Hig
b
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NUMEROUS
Bulgin
Products

. are ideal for use
in Television appara-
tus, particularly these
switches.

Choose from this com-
prehensive range.

List No. Type Price
S. 102 On-Of 1/3
S.103 S.P.CO 1/6
S.104 D. Pole 2/~
S. 80 On-Od 1/6
S.81 S.P.CO. 1/9
S. 87  3-Point 1/9
S. 88 D, Pole 2/6
S.89 D.P.CO. 3/~
5.98 D.P.DT. 2/3
S. 91 Rotary 1/9
For further details

SEND FOR 80 PAGE

CATALOGUE AND

MANUAL

=" Enclose 2d. Postage.

A.F.BULGIN & CO.LTD,,
Dept, “R,”

Abbey Road,Barking,Essex

BROADCASTER

A New Practical
Mike for Wircless
ing at Home., A solo mike for
hand or stand in fine bakelite
case ‘\vith“bnck terminals, front
metal grille,  New and
finely finished. 5/6
THE DIX-ONEMETER. The
ideal of multi-ringe, moving-
coil meters. Built 1o first-grade
British  Engineering  Standard.
50 ranges  on one weter.
Measures Microamps to 20 amps, millivolts to 1,000
volts, 50 ohms to megohms. Six termmnals, Two
cles seales,  mirror, and knife-cdge pointer  {or
accurate reading.  Complete in case, 60/-.

THE DIX-MIPANTA VEST POCKET TESTER.
A wonderfutly versatile moving-iron multi-range meler
for service on A.C. jobs. No projecting terminals.
THREE renges of volts: 0-7.5, 0-150, 0-300. TUscd
for MILLIAMPS reads: 0-12% mfA., and 0-75 miA.
Tu black bakelite case. Measurcs only 2} in. by 24 in.
Complete in case with pair of test leads and plugs.
Leaflet ** N gives full injormalion. 19/6.

S. G. BROWN’'S BATTERY SUPERSEDER
makes H.T, from your L.T. 2-volt battery, rectified
and smoothed. 3 {appimgs. A boon to Lhose who are
not on the maing. Reduced from £3 15s. New
and Guaranteed, 37/6.

LESDIX CHARGERS. We have 25 models to
offcr and build special tyvpes to special requircments.
Three popular sizes are the ACIO9A for 36 cells at
£10 9s.; the ACLO6 tor 108 cells at £12 10s.; and
the Lesdix Super 8ix for 200 cells at £32 7s. 6d.
Ask for Chuarger Leajlet ** N’

ENGINEERING. Morse Silent Chains, new, 29 ins.
long, withe Jarge and small sprockets and Chain Cases,
§ M.P. rating, for motor drive, 35/-, quarter price.
10 Skew drive Ucar Boxes for Cinema, 4 {o 4 H.P.,
10/-. Rubber Diaphragms, 18 ins, dia., 1/16 in. thick,
o 2'6. Thermofiashers, 2/6. 220  Thermo-
flashers, 2)6.
METERS. We carry large stocks of Meters from 3/6
upwards.  Switchboard Ammeters of 3 . to 8 1n.
dial of trom 0 1o 10 amps. 1o 0 Lo 1,000 amps., both
ALC, and D.C.

Why
NS RE

fomees
. Home
Broadeast-

not send for our
post free, and you

~ ELECTRADIX RADIOS,
218, UPPER THAMES ST., LONDON, E.C.4

‘Phonc: City 0191,

Bargain
will

Sale List,
save money?

here again we must remove superfluous
material. With a hacksaw cut off a seg-
ment of the lamip-holder base, so that the
flat edge is flush with the circular holder
portion. This is shown very clearly on the
Ieft of Tig. 12. See that the centre of the
holder, and hence the centre of the flat plate
of the ncon lamp, is 8iin. from the centre of
the motor shaft. Another immportant point
tonote is that when cutting off the segment
of the bakelite ncon lamp-holder, position
the cut so that the neon lamp when in its
holder has its flat plate parallel with the
baseboard edge. Two new screw holes
must be drilled before the holder can he
held down on its wooden mount.

Next make up a small right-angled
bracket to hold the 150-ohm variable
resistance Ry, The position of this bracket
on the baseboard is fixed automatically if
the extension shaft is added, and the
bracket moved forward until the shaft
flange is din. away from the front of the
wooden neon lamp-holder mount.

Next screw down in position both the
vertical tapped tubular resistance R, and
the 0.1 mfd. fised condenser Cs.

I have detailed the work up to this
point, for this completes the task of
assembly for those who desire the simple
television receiver alone without the
climinator and transformer feed. In
addition, these constructors using a six-volt
motor to be driven from accumulators
will omit the vertical tubular resistance,
and replace the 150-ohm variable resistance
with a 6-ohm one. Only one or two leads
need be added now by these constructors,
and the apparatus is complete.

Completing the Work :

Naturally, the best course for those with
A.C. mains is to carry out the complete
design, and then the remainder of the
components can be screwed to the base-
board as indicated in the wiring diagrain,
Fig. 12, When this is done complete the
wiring.  ¥or convenicnce this has all been
carried out in single rubber-covered flex.
The runs of each wire ave shown in Fig. 12,
and carc should be taken to trace out cach
lead so as not to go wrong. As far as the
output transformer is concerned, although
this is a push-pull tvpe, the centre tap points
of cach winding are ignored. TLe lcad
connecting one terminal of the wvariable
resistance R, to the tapped resistance Ry
terminates in a crocodile ¢lip to enable
the correct tapping to be ascertained. Also
be sure that the mains transformer primary
winding is joined to the proper voltage
tapping to correspond with the house
mains electricity rating,.

A Preliminary Trial

At this juncture it is as well to give the
“ Portovisor  a preliminary trial to ensure
that both the wiring and assembly are
free from errors. Place the neon lamp in
its holder and the dise on the motor shaft,
holding the latter in place by its grab
screw. Turn the disc gently by hand to see
that it does not foul any of the components.
Owing 1o its {limsy nature it tends to tlap
sonmewhat, but this is not harinful and when
you run up to its isochronous speed it
will whip out flat.

Clip in the pair of one amp. fuses and the
single 150 milliamp. one, and insert the
rectifying valve in its holder. Tap off
the maximum resistance on R, insert the
A.C. mains plug into a convenient soclkot
and swilch on. The first thing to ndtice
is whether the neon lamp lights up correctly.
The flat plate should glow uniformly wilh

a fairly bright orange red colour, but if
the short horizontal bar behind the plate
glows instead, switch off the mains, reverse
the two connections in the bakelite lamp
holder, and matters will be rectified.

Next note that the motor is rotating the
disc in an anti-clockwise direction when
facing the disc, fand, of course, see that
the blackened side of the disc faces the
observer.

It now becomes necessary to see that the
motor, disc and ncon lamp are in the correct
relative positions, so as to scan the whole
of the glowing neon lamp plate. Disconnect
the mains and temporarily remove the
crocodile clip from the tubular resistance.
This will break the motor circuit and pre-
vent it from running. Switch on the mains
once more, so that the ncon lamp glows,-
and turn round the disc by hand until
the first and last of the scanning holes
are positioned as in Fig. 5, The dotted rect-
angle represents the glowing plate, and
the first and last holes (Nos. 1 and 30) of
the disc should be just accommodated
within the bottom right-hand and top
left-hand corners respectively. If this is
so, then every hole will scan a strip of the
neon plate. If the lamp is a trifle too far to
the left or ths right, then case the screws
gripping the lamp holder to its wooden
base, and adjust the lamp position until
the condition shown in Fig. 5 is obtained.
Switch off the mains, replace the crocodile
clip and prepare to accommodate the
apparatus in its cabinct.

Cabinet Details

The appearance of the cabinet can be
gathered from the accompanving  photo-
graphic illustrations. It has <nternal
dimensions of 20%in. by 204in. by S8in.,
being made of 4in. wood and having a
detachable back. Fig. 6 gives all the details.
and if the constructor prefers he can have

- it made up in any wood desived by Messrs.

Peto-Seott, Ltd., who regularly advertise in
this journal.  The back is detachable,
having one hole drilled to allow the syn-
chronizing framing shaft to pass through,
and also a rectangular section cut away
at the bottom to allow access to the three
terminals and give vhe mains lead free
passage.

At the front, on the vight, an aperture
(midway between top and bottom) is cut

out 2lin. wide by 3in. decp, so that its

centre coincides with the centre of the
neon lamyp plate. Below this is a hole to
take the bush of the extension rod, and to
enable an easy control of the variable
resistance to be effected from outside. When
the aperture and hole have been made,
slide the whole apparatus into the cabinet
from the back. Sce that the dise boss does
not touch the back of the cabinet front,
and then once more conneet the plug to the
mains socket and switch on. The disc as
it gathers speed will flap a little and
knock against the cabinet frame slightly,
but this is quite normal and as soon as
It is revolving fast it will run quite flat,
and not in any way foul anything. The
strips of light arca of the neon lamyp will
now be observed ghrough the disc holes, and
it becomes necessary to mask off the cabinet
aperture  with  a  bluckened aluminium
plate in. thick cut to the dimensions
shown in Fig. 7. Position this over the
aperture while the apparatus is running,
so that the hole in the mask just exposes
the glowing light avea, and then attach
it to the cabinet front by four small wood
screws,
(Continued on page VI)
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Pete-Scott are ploneers in Radio and Televusnon. Qur service to the British pubhc
was intreduced in 1919, and during fourtecn years of solid Service and Satisfaction
we have established a reputat!on for fair dealing that defies competition. Customers
in alf parts of the globe come to us regularly Tor all their radio regquiroments—
Sets, Kits of all descriptions, Part Kifs, Miscellaneous Components, Speakers,

BRITISH RAD!@PHON B e

MATCHED
PERFECTION

: X SEVERN

KIT “A”

Autlor's Kit of first specified Hend
parts imcluding METAPLLEX
baseboard, less Valves, Westectors, Cabinct and !5 / 3
Speaker. Cash or C.0. D., Carriage Paid, £8,5,0,
Balance in 11 monthly payments of 15/3. only

Send for FREE BLUE PRINT of the MATCHED
PLRFEC"ION SEVEN, together with detailed list of
rar

~ALL THE RAGE-

PILOT CLASS ‘B’
SPEAKER - AMPLIFIER KIT

Assemble this amazing Unit
yourself in less than half an
hour. Gives seven times the
volume with mains quality
from your existing battery
set. Complete it comprises
B.V.A. Class “B” Valve,

Peto-Scott Permanent \IaO-
net Moving Coil Speakcr

B.R.G. Duver Transformer-
and Input Choke, seven-pin
Valveholder, Peto-Scott |
Bafile and Baseboard Gomplete with Speaker

Assembly, all  pecessary
= ash or C.0.D.
Wires, Screws and plug-in Curriaze Paid, 55/"

Valve Adapter, with full-  Or Send only 6/-
size Diagrams and Assembly Balance in 11 monthiy
instructions. ynients of 5/-.

SUITAELEFOR ANY BATTERYSET

W.B.EQUILODE EXTENSIONSPEAKER with Send
adjustable Switch, Chassis and Equilode Unit 4 6
for perfect matchmc l

Cash or C.O.D. Larrxage Paid, £1/13/6. only
Balance in 7 monthly payments of 4/6.
R. & A. MULTEX EXTENSION SPEAKER for Send
Commercial or Home-Built Receivers, past or 4
present, no matter what the circuit. Chassis ,'
Model. only
Cash or C.0.D. Carriage Paid £1/10/0.
Balance in ¥ monthly payments of 4/0.
EPOGH GLASS“B"GOMBINATION SPEAKER, Send
acomplete Class “B” Adapter, calefullybalanced 5 9
to give superb quality with colossal volume. ,
Complete with Class * B Valve. only
Cash or C.0.D. Carriage Paid, £3/3/6.
Balance in 11 monthly payments of 5/9,
B.T.H. MINOR PICK-UP AND TONE ARM Scnd
Cash or C.O.D. Carriage Paid, £1/1/0. 4 6
Balance in 4 monthly payments of 4/6. ,
onl
ATLAS G.A.25, for Mains, “ Class B and Q.P.P. Ser?)d
Tour tappings : 60/80, o()/90 120, 150, 25 m/A. 6
Cash or C.O.D. Carriage Paid, 22/19/6. ,-
Balance in 10 monthly payments of 6/-. only
PETO-SCOTT P.M. MOVING-COIL SPEAKER, Send
Input Transformer. For Power or Pentodc 2
complete with Transformer. /6
Cash or C.0.D. Carriage Paid, 19/6. only

Balance in § monthly payments of 12N

PILOT “Giass B ” GONVERSION K!T

Converts your present

Battery 8et to “ Class
- B” Amplification,
Complete  with  all
necessary components,
inclading driver {rans-
former, ““Class B
output choke, W.B.
7-pin valve-holder,
B.V.A. 240B valve,
wire and screws. etc.
Fuoll-size Blueprint, as-
sembly instructions
and diagrams, Cash
or C.0.D,, 37/8, Bal-
aoce in 7 monthiy

ies. Purch

can be made for cash, G.0.0., nv on

Eliminators, and A
Easy Payments. WE

your home b
obligation.

—NUCLEON CLASS “B” FOUR—

§6 & 59 Author's Kit o1 first specified ;
K T A arts  including  Peto-Scott %_cn(l
Ready-drilled Panel and METAPLEX Bascboard 15 / 3
less Valves and Cabinet,
Cash or C.0.D., Carriage Paid, £8/8/0. only

Baiance in 11 monthly P'Lymeum o 15/3,

!-’wvl.-n‘s-----_\‘smna"L—-—-u—n-—-—-—-

lKIT 56 3 97 As for K“"KIT “Lo» As for Iutg

but '
Vatves "Frwith set of Specnﬂed Valves¥

§ with eet of Speclﬁed
C.0.D. Efand Peto-Scott Nucleon Fourp

only. CASH OR

f Carriage Paid, Sena  MiCibinet, CISH O CO.D.J

1 £10/13/3, g arriage Paid, Send B
Balance in 11 19/6 £11/14/8. Balance 21 /5 5
monthly pay- llin 11 montbly

gments of, 19/6 0 !]paymevts of 21/6. o only. :

w Lclia gos
KIT-BITS 2’5"3&@25‘355"1557‘3“@aai‘?%xé’ﬁaiﬁ‘ ShLY.

DEAL WITH YOU DIRECT. Way
System, with its strict privacy and no third-party collections, will fring radio o

convenicnt monthly payments.
asy Terms on miscellanoous components over £2

1. Pefo-Scoit Metaplex Ba<c1J011<i 14" x 117 .. 1 9
1. Peto-Scott Panel 14" x 77 Ready Drilted o 4 g
1. Peto-Seott ““ Nucleon ™ Class “ B Four Cablueb £ 1 o
1. Wearite set of Nucleon Iren Core Coils. £117 ¢
1. Polar Star Minor 3-gang condenser with arive .. £1 4 ¢
1. Ferranti A.F.3 L.F. Transformer 90 oc £21 5 ¢
1. Set of Specified Valves .. 5 an ag £2 b 3

F.d. CAMM’S
BOOM
SET

Described in ™ Prac-
tical Wireless,’’
Nov. 4th, 1933.

KIT GA H YOURS FOB

Author’s Kit of FIRST SPECIFIED
Party, including ) Peto-3cott METAPLEX Chassin,
but less valves, cabinet and speaker.

Cash’ ot .08, "Carviaze e %55.8.0

Balance in 11 monthly payments of 9/6.

KIT “B.” As Kit
“A7 but with Valves
only. Cash or C.0.D.
Carriage Paid, £7/4,0.

KIT “¢.” As Kit “ A ” bub with 3
Valves and Peto-Scott Walnut
Consolette Cabinet, but less
speaker. C.0.D. Carriage Paid

oy 13/3 i g8/,
ONLY H SEND
Balance in IF H ONLY 15/3

monthly pay- i Balance in 11 monthly
ments of 13/3. payments of 15/3.

If W.B. P.M.6A Speaker requived. add £1/12/6
to Cash or C.O.D. prices, or 3/- to each monthly
payment.

KlT 1] An Dxactly as Mr. Camm's Kit of 8end
parts including ready drifled 4 /3
wood for frame work excluding valves, Cabinet and
dpeaker. Cash or C.0.D. Carriage Paid £2/7/0. only
Balance in 11 monthlv pavinents of 4/3.
i"‘-"l-!--n-nsu-auxnnr‘ (’--v-‘n-v-lnl-------l--n"
[13 9% A Kit " AEE [£1 9 AsKit A" F
KlT B lncludnnn KIT c mcludm«;
! va'ves, but less Cabinet andl .valves and Peto-Scott M.C.w
fSpeaker, Cash or C.O. l)' aSpeaker, and Cabi.et. Cash?
§ Carriage Paid, £3/9/9. or i’ 2O C.O.D, Carripge  Paid. :
¥ monthiy payments 6/6' w £5/4/8 or 12 monthly 9/6
®of 8" paymcnu; of .

____ SIXTY-SHILLING THREE——1o

B

.(rlv-uuntnul---lnn-ﬂu-w-‘ l..nw-n:uu---m.u-n-,n.d

_ IMPORTANT—

PETO-SCOTT SCREENED

QOI L Complete Kit of Parts aslisted be’ow to build the
Screened Coil as described in IPRACTICAL WiRE>
rEss, Decanber 9th, and following issues.

1- B.R.G. Screening Can 1 1 8
1. B.R.G. Former 2}” long x 1" dee . [
4. B.R.G. Spacing Rings . = 8
1. B.R.G. Supporting Bracket = 3

1. Peto-3cott Ebonite Boseplate 37" 3 3", nLied mth G
6BA Nuts .18
J. Oz. of 34 gauge smglc cotton oovel ed w1re . .. 10
Length of Systoflex o o . - 3
5 G
SPEGEAL N@‘E’EGE When  ordering  Panels of
D gpecial size, or PLALN Chassis

2% per cent. lo h Price.

instead of DRILLED  ~dd

Peto-s::ott’s E
Send list for quetafion : ne

WITH GOLVERN SGREENEB GOlL&

Peto-Scott again triumphis with this up-te-the-minute
GLASS ‘B’ Battery 4 Kit at the right Pnee Prawides
super-selectivity and sensitivity with outstanding majns
quatity and seven ftimes the volume of the ardinary
battery set. Single-dial tuning ; several coifs ; builk
on Metaplex. GCompyises Variabie-Mu S.4., detector,
Class ““B " power-driven aad Clags * B output
valves. Complete Kit (less valves) includes defaifed
“* simple to build ** instructions and Assembiy Blugprint,
A superlative Class ‘B! .

Kit with matched and tested
components guaranteed for
12 months by Pefo-Scott.

[KIT “A”
Cash or C.0.D.
or 5/- deposit, and 12
monthly payments of 6/~
e e e =1
EIT “B" As Kit “4,” {
i details above, but includ- H
ting 4 PETO-SCO’I‘TE
o
[

Carriage Paid,
£3-10-0

KIT “Q.2 As Kib “A”
as detailed above, bBut in-
cluding 4 PET0-3Q0TY
watehed and Lested Val gﬁ
and Peto-Scolt (‘Dusoli:

Cabinet, aa iHustratedy
Cash or 0.0.D, Caorriage
Pald,  £5/15;0, or I8
monilily payménts of 1ﬁ/6

1 matched and tested Valves,
' Cash or C.0.D. Carriage
- Paid, £5/2/6, or 12
: monthiy payments of 9,8, }

T LY YT .

Recommended PETO-SGOTT SPEAKER it required, add 22/6
to Cash Prices, or 2/- {o each monthly pagment.

Parts, Kits, Miscellaneous ccmponents
Finished Receivers or Accesvorids for
Cash, C.0.D. or BH.P, on our own System of Eagy Payments, Send
us 2 list of your wants, We will gquote you by return, .
orders value over 10/- sent Carriage and Post Charges ‘Pmd.
GREAT BRITAIN ONLY.

AN NN XA AN A AN WA RN ANKB IR NERSSCDEMKRED
PETOQ-SCOTT Go. Ltd., 77, City Rd., Losidon, E.G.1
Telupkone : Clerkenicell 9406/7
West End Showrooms : 62, High Holboin, Lendon, .01,

Telephone ; Holborn 3248,
Dear Sirs:

(4} Please SCDA T0Bwewawerenrneermiaomonsuentanaanas
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ANEAIEESENEINEERANSNERCUNLEN
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Contrnmed from page 15

Enjarging the Image

The € %viseen s ohaarved tha LG
Yho rectonender bole pn gy v sz el
ta Tl Urie w1z - s Taaeced oat L the s,
toless thoe o Cpproaanety 2l b b,
o1 Certatn caperin otal parpos ~ tos

~oswitoren . bur on Wiy Ol 1o oas o
when 00 oo bosued To SIU down et vt L
the puoocunne proveded byt B
Tratesmsoisy, by na_mdoatzon mouet e
resolt o,

Details of a stmple cutns for thos pagpose
are shenwnin Figo 100 st of ol obtoan
tno benses, ore a0 dinediaae toe douban
comves of 1150 foead Tenvth andd s s cond
o G diaaster, sincle comves, Lavine
Vi focal Length, Now anahe up the
woslon stracture indicated i Pl o
Wiheen the Iude centie bas been mashed off
sevibe o with dividers or Cotljatsst~s 1WO
Loles ou one side of 3/ and fi, diaaicter
tepective v, Omthe othor side two sdwdla
concentric cireles of Sin. and Gin, dia-
wiete s respertively. Cut out the juner
cle of 3fine with a fretsaw. wnd then
with o snohezhave chamfor off sutlwicent
wood &0 that there 15 a beved between the
Join. diaweter hole at the back and the
Stin, dizmcter cirele at the front.

- Place the large lens central with the Gin,
ciameter civele so that it Hat face touches
the woud, and hold it firmly i position
with three swall brass ¢lips a~ shown in
Fig, 10, Turnthe stiocture over and wonnt
the smaller lens in place, that s ceatral
with the hole, and fix it sceurely with three
~aadl elip~, This can uow be painted blacl,
and Buse just stands in front of the cabinet
sk, and Dy this way magnites the hnaee
consddorably.  As the cabine! has subiwr

foet at the botrons, the heichy ot the Tons !

contres pust o cortespondds with that ot the
perture contre,

To hou-¢ the assembliv when vot in u-c
make tvo Usshaped elips and iy thes
to the ustde of one cabinet sidi. on the
vight facing back preterably, o weoonm-
modate the fiet of the hons staal, Thon
~erew o short fength of boo tht Loweod

PRACTICAL TELEVISION

to the nede oy ot e cabuat. awarh
-hovah the togp ond of the Yoy s o,
wortoedd te oy chos v Tokd e e 3l vtk
the Do ostian s cthie Ut e,

Tho Iorrov s froth coeone g
Threatzh th U TT I I U S IR0 EOURINE RUNER & 71

EER TS

e
Teendr Jdo dorn the foanucr due it T the
potnn e dowd spec ke Gornnnd o thore s

4

R S TN outpat Uanestorier dioady

s heded e the - o0 T theore e qain 1
Polt 07 tosn tads 1o the plate of the out
Pt valve wed HA TR CH T TR TR PN
dis cnneoned b seUs cntput Goasboro
[RASTINE

Hovine conne aaod the carth torainal
towt catth poret oo te et switch on the
Clottoviser b e G len sainutes b ton
the tofoveion T nstnissions I~ ddue to =t ot
e oabfow the veooe to warm up and an
steardibv, Assunnome the London Natkeawald
~tation vwheh broadoasts the eley ison

provtairie has beens previons) s tuued
o the then as soot as the Dane-
misston beoins) some ot of tia e,
very prohably disrorted to staer withow il be
seert i the pieht-hand vabinet apertune,

A setivs of Blach hies will be notiodd
sweeplow g atds o1 downward< dependne
on whether £70 mnotor 18 running too fast o

=N

too ~low, the correct specd Teine 7060
revolutions et nnute. The vavahle
wetor Fosistance nst be adjusted cwre-

fally wntil the Jines e horlzontad w Yaing

“
Frammg |
Anod s

1934

January &ih

B
I 1
I
! {
7 |
1 :
' )
| |
i
5" g
! 1
i
i i
\ .
f
, 2
Foo oo - \,‘ .
The lons moyunt. Note the hecdlod £l
cnoted that it this does et figueeon thon

another tap on the tabalar fixcd resistan
must b toied,
When thas state of aBaiss o~ ronched 1

syvnehroni e equipraent will Gom
action, and nantan the bona e sloady
PAF Boweve the voudition o sy ucbnom-u.
v hrouvht whont with tao a0t e o e
S e Bue side by sedes e e 4
P motor apecd shehitdy ol oy T
Y Stow v upnards ot bt ot
1]‘1[. et thas vo e untsl vhe dogd
Crrctore gesolve s uselt nto w staebe o

atnd thon veekty berns Lt the sl
o the et Lo oo o [ b~ -

cotbodd phiasime the mnawe.
Ao ey Bogpen L twa poan e -

of wn b e apo o i verte oo
U oth oo Po rccudy thi L e shehed
Phe Loob ot v bl annd <o g« e

(RSN

sooovntably.

Hede -

Cy L

2l

o
riny diogioam of the

-c--.'.u-n“?"




January 6thﬁ,1934

PRACTICAL WIRELESS

The Beginner9s - Supplement)c(]'()‘()ml)ﬂ()’ D()‘()’()n()"!)”l)‘l)-tl-(}-”m'ln”“l)-()-()_’.l?}l.@\la(l

oo

ITH the evolution of new and
up-to-date circuits it appears

that vesistances (ov more cor-
reclly tesistors) are being required in
rapidly inereasing numbers. A few years
ago the only resistance that one was likely
to find in a standard type of recéiver was
the grid leak, but nowadays quite an
ordinary three-valve battery sct wight
have as many as a dozen, whilst more
complicated ecircuits (especially those for
mains working) frequently contain a
score of resistances of various patterns.
Theve is no doubt that, although many
of the resistances are not. absolutely
essential, thev do imyprove the perform-
ance of the set. in addition to simplifying
the operation to a considerable extent.
That is all very well for the advanced
experimenter  who  understands  the
function of each component, but the
beginner is very apt to find himself quite
“at sea  in trying to decide upon the
correct type and pattern for any particular
purpose, It is hoped to remove any such
difficulty by explaining the applications
of each pattern, and showing how the
resistance  value can  most  easily  be
determined.
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Types of Besistances

“In the first place let us consider the
principal varieties of resistances. First,
there is the wirc-wound one which is
generally employed in positions where ¢
good deal of current has to be carried,
and where a certain amount of self-
inductance is of no -consequence. Then
there 1s the so-called metallized resistance,
which usnally consists of a thin ™ lead ”
of metallized material running through
the centre of a porcelain rod which has
metal connecting caps or wires at cach
end. Another type of resistance is the
** composition ”’ one in which the resist-
ance element consists of a composition
made principally of finely-divided carbon.
this being encloged in a hakelite, glass or
porcelain tube.  Lastly there is the so-
called spaghetti resistance in which the
clement is very thin wire wound in
helical fashionl on a core of asbestos string.
'This kind of component is very convenient,
since it ean generally be connected
divectly to the terminals of other com-
ponents ; but it is somewhat fragile, due
to the very thin resistance wire which
must be used in waking it. Conscquently,
it cannot carry heavy currents, and it is
liable to be fractured if it'is “ kinked ”
or bent to a sharp angle. )

Neglecting the spaghetti resistance for
a moment, it can be-broadly stated that
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Article the Author Simoly Explains How the Correct Type and Value of

a Resistance for any Purpose can be Decided Upon.

the wire-wound component is most suit-
able for carrying heavy currents, partly
because the wire has a higher current-

carrying capacity than have ecarbon
compositions, and partly becaunge the
heat devcloped can more readily be

dissipated. Moreover, this kind of vesist-
ance 1s © permanent ”’ and cannot cause
crackling sounds due to its vesistance
value fluctuating frequently. The carbon
composition type, on the other hand, is
more liable to introduce crackling sounds,
due to the variable contact between the
particles of conducting material. In
making this statenient it should be
pointed out that there are a fow compo-
sition -resistances on the market whiclh
are practically as reliable as wirc-wound
ones, cspecially when they have to deal
with compatratively low curvents. Mctal-
lized resistances ave rather similar in
their propertics to composition ones, but
on the whole they are probably more
rcliable. The last kind of resistances,
those in which a conductive flm is
deposited on’ a porcelain or similar rod,
cant be classed along with metallized
ones, ‘sinee their properties are found to
e very similar indced. It would appear
that they would better be able to dissipate
any heat developed, but this does not
secm to be the case in practice.

Variable Resistances
All the above re-
marks have actually

and should be used when there is any
appreciable eurrent (nore than 1 milliamyp.
or so) to be carried, and the other is the
carbon composition type, where a layer
or film of varbon is travorsed by a rotating
arm,  For illustrations of the various
types of résistances meationed see Fig, 2,

Finding the Correct Value

The first thing that the beginner
requires to know about resistances is how
“the correet  value for any particular
requirement can casily be determbined,
This brings us to the old favourite,
Ohm’s Law, which states that the current
flowing in a eireuit i5 equal to the applied
voltage divided by the cireuit’s resi
ance ;- the three factors must be in
amperes. volte, and ohms. As however,
it is generally niiliamps. which are dealt
with i a wireless set, it is better to
modify the law hy saying that the
current (in millilamps.) is equal to the
applied voltage multiplied by a thouzand,
and divided by the resistance in ohms,
By re-arranging the expressions in the
formula we can get the cquation that
the voltage dropped by a resistance is
equal to the current (in milliamps.)
multiplicd by the resistance in ohis and
divided- by a thousand. Similarly we

(Continned orcrlcaf)
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been applied to fixed
resistances, but most
of them arc equally
applicable to vaviable
resistances and  po-
tentiometers, the only
difference being that
there  ave but two
eeneral types of vari-
able resistances. One
type I8 wire-wound,
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Fig. V.—The above shetch and
circuit show the various resistances
veferred to in the text.
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X to men who
want carecers

- The 1.C.S. Radio Courses cover every phase
of radic work, from the requirements of the
Youth who wishes to malke wireless engineering
his career to the man who wants to construct
and inaintain a broadcasting set for his home,
* The Radio industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with if.
Our instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the industry.,

OUR COURSES
. Included in the I.C.S, range are Courses
deoling with the Installing of radio sets and,
i particular, with their Servicing, which to-day
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery Qf operaling and transmitting.
* There is also a Course for the Wireless
Salesman. This, in addition to inculeating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.
© We will be pleased to send you details of
any or all of these subjects, Just fill in, and
post thé coupon, or write in any other way,
stating which branch of Wireless interests you
—ithe information you require will be forwarded
at once.
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(Continued from page 797)
can obtain the equation that the resistance
requived for any circuit (in thousands of
ohms) is equal to the voltage to be
dropped divided by the curtent in
milliamyps,

The Waltage Rating ) ‘
Another factor which must be decided
before a resistance is bought is its vequired
waltage rating. Every reader will have
noticed that resistances are stated as
being of 1, 2, 3, 4 watts, ete., and will
perhaps have wondered what

mined by multiplying voltage by current
(in amps.) : thus a valve filament which
takes .1 amp. at 2 volts consumes .1
multiplied by 2, or .2 watt. On the other
hand, a resistance which, when passing
20 millamps., “drops 7 100 volts will
consume .02 (20 milliamps. expressed in
amps.) multiplied by 100, or 2 swatts.
Another way of finding the power con-
sumption of a resistance is by sguaring
the current which it passes (in milliamps.),

, Insulated
‘ leering

2, e Wend trg

v
Asdestos String

Core

2
Kesistance flerment As
Felrn On LPorcelarn Ao

Fig. 2—Various types of resistances are shown
are
sectionalized to indicate the form of con-

in the above sketch; som: of these

struclion.

and multiplving that by the ohmic value
of the resistance. For example, a resist-
ance of 5,000 ochms which carries a current
of 20 milliamps. must have a power rating
of .02-squared multiplied by 5,000, or
0004 times 5,000 which is just 2 watts,

Resistanees in H.T. Cireuits

The simple ealeulations which have
been explained arc applicable to most
resistances required in the high and low-
tension supply circuits of a wireless set,
but are of little value when deciding
upon the vesistances called for in high-
frequency cirvcnits. These lagter require
rather special consideration, and their
functions will best be understood by
making veference to the more or less
standard cirerit arrangement for a
three-valve variable-mu H.¥. detector-
pentode receiver such as that shown at
fig. 1. Al the vesistances, both fixed
and variable, have been numbered for
casy reference.  The purpose of R.1 is
to act as a volume control by varying
the amount of signal cuergy passed on
to the first tuned circuit from the aerial,
Tts total resistance must be much higher

than the (high-frequency) impedance of

the tuning coil, and a wvalue of from
160,000 to, 250,000 ohms is generally
correet,  The resistance elemoent must be

is the-
meaning of this. Power, in watts, is deter--

| entirely non-inductive or else it will

create various ° resonance peaks” which
will affect tuning; it has not to carry
any D.C. current, and thercfore a com-
ponent of the composition type is to
be preferred on every count.

R.2 and R.3 act together as a fixed
potentiometer, their purpose being to
apply the corvect potential to the sereening
grid of the first valve. Assuming that
they had to carry no D.C. current at all
their resistances would be in the same
ratio as thac of the S.G. potential to the
total voltage of the H.T. battery. For
example, if the screening grid required
50 volts and the batltery gave 100 volts,
the two components should be of equal
value ; if the screening grid required
40 volts, and the battery gave 120 volts,
R.2 should be half the resistance of
R.3, or one-third of the sum of the
resistances of R.2 and R.3. Actually,
R.2 does carry a small D.C. current, and
this fact modifies the calculation slightly,
although for most purposes this can safely
be ignoved, 1t is generally best to choosc
R.2 and R.3 so that their corabined
resistance is  approximately 100,000
ohms.

R.4 and R.11 are for the purpose of
peventing the passage of B, currents,
although they must offev little impedance
to L.W.:  values from 25,000 ohms
upwards would serve the purpose. Both
resiscances should be non-inductive, but,
as they have to deal with alternating
current ouly, this is not any disadvautage.

R.6G is to prevent the passage of L.F.
into the reaction cirenit, and may have a
value of between 100 and 500 ohms.

R.5 is a potentiometer, the purpose of
which is to apply a variable potential to
the grid of the first valve. Theoretically
it could have any wvalue from about
5 to 100,000 ohms, but if the value were
80 low as the first figare the G.B. hattery
would rapidly be exhausted. whilst if it
were 80 high as the latter it would not
provide the ‘ nicety’ of control that is
desirable.  Thus the value generally
chosen is ecither 25,000 or 50,000 ohws,
and it does not matter very much whether
the component is wire-wound or of the
composition type, although the former is
likely to bo somewhat more reliable.
It is also desirable that R.5 should be
“eoraded” in order that its resistance
value should change by a lesser amount
for any given movement of the knob
when the lattcr approaches the © posi-
tive ” position.

R.8 is wsed to couple the detector
valve to the LK. transformer, and it
should have a resistance equal to from
two to two-and-a-half times the impedance
of the valve. In most cases it will have
to carry but a small D.C. current, and
thevefore any type of hall or l-watt
component will serve. Where the valve
operates on the power-grid principle, the
cutrent will be considerably higher, so
that in some cases a 2-watt resistance
will be called for; that can be decided
by making the caleulation previously
described, .

1.9 decouples the anode circuit of the
detector, and at the same time reduces
the total H.T\ voltage to a figure suitable
for the anode of the detector. Generally
its value will require to be between
10,000 and 50,000 ohms, but this can be
determined by calculation, as also can the
necessary voltage rating.

(Continted on page 800)
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N previous articles of this series I have
described in'fair detail the construction
of practically every type of screened

tuning coil normally required, so that some

further information in regard to the use
of the coils described will prove useful.

Different types of single coils have been

dealt with and circuits have been given

to show how two or more of these could
be employed together. The principal diffi-
culty in using a number of the coils,
however, has been that a separate wave-
change switch has been required for each,
thus complicating matters to a certain
extent. Fortunately, a new switch has
lately been placed on the market by
Messrs. Wilkins and Wright (of ©* Utility ™
fame) which is an excellent adjunct to
the coils under discussion. The switch isa
flat one, occupying aminimum of space and
having an entircly negligible self-capacity,
and 1t can thus be mounted
alongside the coils without adding
greatly to the space they occupy.
Thisflat switch can be obtained in
twoorthree different types, but the
one which will be most useful in
conncetion with our home-made
colls 1s the three-pole shorting
switch. The latter can be used for
wavechanging on three ganged
coils of the type
normally requiring

a push-pull switch

for each, but

PN

(U

2 Soctions | =
As F Poinl Swilch.
i

Fig® 2—Different methods of. §
using the flat swilch with- sets
of the coils described in this series.
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This is the Fifth and Concluding Article of the Series,
Describes Some Simple Methods of Ganging Sets of the Coils Previously
Described, Besides Giving Some Useful Circuits and Other Information.

By FRANK PRESTON.
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‘be mounted very neatly by means of
a small aluminium bracket. The sketch

Fig. 1.—A flat switch of the type referred to.
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wave-change switch beside a set of coils.

when one of the coils is of the
kind requiring a three-point
switech for wavechanging, a
four-pole switch can be used to
operate on three coils. A photo-
graph of a switch of the kind
referred to is given at Fig. 1,
whilst various methods of con-
nection for different coil com-
binations are  clearly
shown in Fig. 2.

Ganged Coils and Switch-

ing

A practical detail we
have not yet considered
is in connection with the
method of mounting the
- flat switch. If all the
coils are screwed dircetly on to
a  baschoard or chassis, the
switch can casily be attached to
a small component bracket fixed
beside the coils, as shown in

Tig. 3. Another and perhaps
rather more ** professional ”

method is illustrated in Fig. 4,
where the coils and the switch
are together mounted on an
I aluminium baseplate ; the edges
@3 of the baseplate are bent over
) at right-angles to form a kind
of shallow chassis on the un-
derside of which the switch can

The particular
component illustrated is a 3-pole change-over switch,

will be self-explanatory, and it need only
be added that the switch should always
be mounted so that the connections to
(dt  from terminals on the coils are as
short and direct as possible.

All-Wave Tuning

Coils for short waves. as well as for
the broadcast bands, have been fully
-dealt with, but no information has yet
becn given in regard to emploving a
combination of broadecast and short-wave
coils in an all-wave receiver. This is
certainly a combination that is rapidly
becoming more popular, and yhich has
been proved (by the All-Wave Two
and the “ All-Wave Unipen,” both de-
scribed in PracTicsar, WIRELESS) to be
thoroughly satisfactory and cfficient. The

Fig.3.—A convenient method of mounting the flat circuit of a two-valve detector and low-
frequency receiver is given in Tig. 3, °

where the two coils employed are

trated on page 6384, in Tig. 3) and
the short-wave coil deseribed on
page 731, A flat switch of the
type above referred to is used for
shorting out a scetion of cach

pull  gwitch
cutting out the broadeast coil
entirely. “This is a very convenient
system of wavechanging, sinee the lower
and higher band on cither the short or
broadecast ranges can be obtained by means
of the ganged flat switch, whilst to change
{from broadcasting to short waves it is
only necessary to pull out the knob of thé
three-point switel. '

The circuit is so arranged
(Continued on page 800)

that the
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Fig. 4—A neal way
of huilding up a com-
plete coil and switch assembly.

Flal Sw.

Chasses. . A
7 bong x 3% Wide,

and in it the Author

the second to be described (illus-

coil, a separate three-point push-
being employed  for
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Fig. 5-—A useful all-wave two-valve circuit using

two of the coils described.

reaction condenser comes
two reaction windings, and because of this
the moving vanes {(which are connected to
the spindle, of course) are at earth potential ;
in consequence, hand-capacity effects are
not likely to be troublesome. A .0005 wfd.
variable condenser is shown for tuning
purposes, and this capacity is admxttedlv
rather high for short-wate reeception,
although it is essential for covering the full
band of wavelengths on the broadcasting
ranges. So that tuning shall not be too
critical a process, it is practically essential
that the condenser should be provided with
a reliable slow-motion drive. The reaction
condenser ig .0003 mfd., and although this
1s on the high side it is not likely that any
great difficulty will be experienced in
opelatmo it; if it should seem rather

*fierce,” a smaller capacity can be tried.
As a matter of fact, even a .0002 mfd. con-
denser will give reaction over the full range
of wavelengths when a screen-grid valve
is used for detection, as shown, but with
medinm-impedance triodes, such a capacity
will be found rather too low to produce
oscillation at the higher condenser readings.

A *“ Universal >’ Choke

~A “universal,” or
quency choke is shown, and most of the |
components sold under one or other of
these names can successfully ‘be used in
this posmon As an alternative, a short-
_waye und broadeast choke can be wired
in series. connecting the short-wave com-
ponent o the anode of the detector valve.
Yet another method, and one which will be
favoured by keen constructors, is to make
the choke from similar materials to those
eniployed for the coils.  Constructional
details of such a choke are given at Fig. G,
and it will be seen from this skotel that a.
small ]>ort10n of. the windings are arranged
as  side-by-side  turns (for short-waves),
the other portion being placed in slots
formed by means of the dividing washers

all-wave  high-fre-

supplied with the coil former. There ave
800 turns in all of 34-gauge d.c.c. or

cnamelled wire, and of these 25 are wound
side by side, 50 are placed in the first slot,
105 in the second, and 180 in cach of the
remaining four. ~The “top” end of the

between the

paraffin wax to the windings.

Lr=

winding should  be
conneeted to the anode
of the detector-valve,
as shown. It will be
understood that when
receiving on the short
waves below some 30
metres, only the side-by-side turns
of the choke will be in use, since
the others will be virtually short-
circuited by their capacity. On
moving lLigher up the wavelength
range, a greater and greater portion
of the total windings will come
into use until, on long waves, the
whole choke will be in action.

2500b
Obras  #t 7p120

Points of Interest. .

There are a few other practical points
which should be dealt with before concluding
this series. A reader wrete some days ago
from Aberystwyth asking if it would not be
better to use silk-covered wire in place of
the d.c.c. specified in the previous articles.
As reason for this question the reader said
that he had been informed that cotton

25 Tirns
Sicde by Si d?

30 Terns

105 J2er 728

Fig. 6—Dela1[s of an exce[[ent all-wave or
universal H.F. choke.

possesses some property which malkes it
ansuitable for coil winding. This is not
quite true, aithough the reader had probably
seen it stated at some time that cotton
absorbs moisture rather easily. and when it
becomes dawp it is Hable to act as a kind
of high vesistance short between adjacent
turns.  In practice, however, it is scarcely
likely that the finished coil will be situated
in a damp place where the moisture could
produce an effect such as that mentioned.
Should there be any danger of the coil being
attacked by damp, it w ould be hest to apw‘v
4 thin coat of shellac varnish or melted
Heve again we
come up awainst a question that is often
disputed—whether or not shellac and cotton
produce a compound which attacks and
corrodes the copper wire. There might be
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something in the sugegestion that copper is
attacked in this wav. but thave never found
any proof of it. lu any case, whether using
shellac or wax, make quite sure that only
the thinnest possible laver is applied,
because it will increase the self-capacity ot
the fimshed coil and thereby reduce its
effl Aon(-y to some extent.

The difficulty just reflerred to would, of
course, be non-existent it enamelled or sitk-
covered wire were used for the windings.
Enamelled wive was ¢iven az an alternativo
in the specifications in rvespect to all the
coils described, and this is eminently
suitable provi ided that care is taken in
winding it to prevent adjacent turns
rubbing each other and serdping away the
enamel. I enamelled wire i1s used. the
number of turns should, theovetically, be
modified slightly, due to the fact that the
inductance and self-capacity are changed.
In practice, however, the differencé is
gencrally so slight that the correction factor
need not be taken Into consideration.  The
only point that should be concldm od is that
the distance between the ends of windings
should be the same as those mentioned and
shown in the various drawings. And as
cnamelled  and  silk-covered  wires are
thinner then those with cofton covering.
the medium-wave turns oceupy a shorter
space on the former. The same remarks
apply to silk-covered wire as to enamelled,
except that in this case there is no danger
of the insulation heinu seratched.

There is a little point in regard to soldered
connections that ought to be dealt with.
Under no ecircumstances should acid or
chloride be uged as a flux in soldering fine
wires, since if it is, the joints are aln'o%t sure
to corrode sooner or later, when trouble
will naturally be experienced. Perhaps the
besy, flux of all is resin, becanse this is not
onl y non-corrosive, but it leaves a protective
ayer over the joint and is not ** messy > in
Uge. Additionally, it is an 1nb“1(4t01, so that
if any should “splutter® when the hot
goldering iron is applied, no harm can be
done.

CHOOSING & USING RESISTANCES
(Continued from page 798)

R.10 is an L.F. volume control, and
varies the amouni of L.F. signal current
passed from the trensformer secondavy
to the grid of the output pentode. Its
function is comparable to that of R.I,
although low-fregueney, instead of high-
frequency, current  is being  handled,
The maximum vresistance should be
considerably higher than the impedance
of tho sransformer, or clse there will be
some 10ss mt e way of high-note response.
A good wvalue for general vse is 250,000
ohms, and the comiponent may he either
wire-wound or otherwise; the former
type is liable to be a bit © noisy ” when the
control Is in use, but the Ilatter might
—if not of very seund construction—bhe
productive of crackling noises. As in
the case of R.5, it is an advantage to
have this vesistance of the  graded™
type so that the Jr\clxt mee  variation
near the “ full-volume ” (grid) end of the
element 1s less than at the other end.

R.12 is for decounling the priming gnd

of the peutode, and it also ('u'c° down
the wvoltage to a Isuitable fizure: the
method of deciding upon its value is

similar to that employed for R.9. It
should be added, however, that an
average value is about 2,000 ohwns,
which serves to prevent the passage of
low-frequency altema‘nrwT currents with-
out “dropping ™ the voltage. g

AU o SLnpo O A 8.
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CRO-MICRO-FARADS ”
By “Photon”

HE capacity of a conducting sphere

_1in infinite space is, in electrostatic
units, defined as equal to its radius

in centimetres. To avoid the use of the
term * infinite ”’ it is easy to interpret this
by saying that well in the open the capacity
of a conducting sphere is somewhat greater
than its radius expressed in em. This
enables us in many cases to assess the
capacity of a component or part of a com-
ponent by mere inspection with sufficient
accuracy to decide whether it is important,
and to compute what its effect will be on the

((MI

Fig. 1.— Ve A

A sphere ara: e

whose = /mm/‘:' .

capacily is

I micro- Fig. 2. — The

micro= capacity of a metal
Jarad, fitting can be esti-

mated from the size
of a sphere which
will contain it.

circuit of which it forms a part, but the
result being in centimelres means nothing
to the ordinary man used to dealing with
microfarads. The conversion factor for-
tunately is simple and easy to remember
thus :(— :

One micro-micro-farad = 0.9 of an
clectrostatic unit, that is to say 0.9 of a
centimetre.  For ordinary purposes, especi-
ally if the cquivalent sphere has to be
guessed, it is sufficient to say that a capacity

(B
W N

I - 77

_rem
&
Fig.3.—Two equalspheres at a distancel apart.

e,

of 1 cm. is cqual to I m.m.f. As an amusing
cxample of this it may be remarked that the
radius of the earth is a matter of 640 by
16% centimetres, and therefore on this
approximate basis its electrostatic capacity
is 640 microfarads only! What a paltry
thing is our earth! More accurately the
figure is 700 microfarads. As a practical
application of this rule, the following
examples are interesting. We can always
make an outside estimaie of the capacity
of any metal fitting such as a grid-leak clip,
or cap, or a terminal by describing around
it the smallest sphere that will contain it,
then the radius of that sphere in centimetres
gives the cdpacity in m.m.f.  Again, if we
have to deal with an H.F. choke, we can
approximate the end portions by imaginary
spheres, and go assess the capacity. There
is, however, one thing to guard against,
capacities assessed in this manner arc
capacities between the part, orits equivalent
sphere, and the surrounding earthed metal
work, as for example, the screcning or other
metal panel. This means that the capacity
may be greater than given by the estimate,
but unless the space is exceptionally
cramped the error will not be substantial.
The method is capable of refinement
without much complication. -For example,

£ there are two equal spheres at opposite

potential widely separated the capacity

between them (one + and the other —)

is half that of a single sphiere, or if separated

by a distance [ (centres) the capacity of onc
1 T

to the other is :— X — cm.

l—r

Some Examples -

In conclusion a few examples are given
in Figs. 1, 2, 3, 4 and 5. Fig. 1 represents
a sphere whose .capacity in the open
= 1 mmf. Fig. 2 is the simple case of a
metal fitting supposed to be far removed
from earthed surroundings, a limiting figure
being given by the radius of the containing
sphere, as drawn. Fig. 3 is the case of two

-equal spheres distance ! apart, Fig. 4 is the

case of a single sphere at a distance = /2
from an earthed boundary wall. Fig. 5
shows the manner in which it is possible
to estimate the capacity of a choke coil;
here, however, if the dielectric is in part
solid, such as chonite, the capacity will
be greater than for a naked winding. This
may be assessed knowing the value of the
gpecific inductive capacity K. TFor ebonite
K=2.8 to 2.9; there appears to be no
suitable material available with a lower
value. -

It often happens that in putting up or
remodelling a set one or more ¢ondensers of
small capacity are found to be required, it is
far easier to make such condensers than to
buy them, and it costs less. If Ci; stand
for the capacity in mmf.

KA CxX11.3Db

mmf, o A=—— cm.?
K

where 4 is area in cnv.?; b is thickness of

dielectric in ¢m. and K is the specific induc-

tive capacity. In air K= unity.
Two examples will suffice. If the

dielectric is «ir, and the thickness

b

Cll_

= { min.=.05 cm. Then one mmf.

will require an arca :—

A=11.3 X .05=.565 cm.?

It should be noted that ¥ mm. is about
the wusual air gap in a variable tuning
condenscr, hence for a condenser of .0005 m.f.
(=500 mmf.) about 280 cm.? is required.
A sample measured was found to have
vanes of 14 cm.? areca and 20 diclectric

2l

> XPcm
I~r
: Fig. 4 —A single
7 sphere at a dis-
2 ™| tance ,éfrom an
hich s i earthed boundary
spaces which is in wall.

perfect agrecment.
If the dielectric
be mica the value
of K may be taken
= B, A usual
thickness of mica is
22/1000 inch or
.008 cm. Hence
area- required for

one mmf.
11.3 x .008

=0.18 om.?

In building up
small mica con-
densers it is con-
venient to use
copper foil rather
than tin foil. The -
copper foil should Fig.5.—Illustrating the
be as thin as pro- - method of estimating the
curable. capacily of a choke.

. . again the SOLE
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ROLA

FR6 -PM -22-Class B
o (39/6)
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Whenever the highest quality and the most impressive
volume sre required makers and " cofstructor set’
designers alike turn instantly to Rola to satisfy their
requirements. And Rola has never let them down. For
realistic reproduction Rola speakers are in fact as well
as name ' the World’s Finest Reproducers.”

Fitted in 5 seconds to any battery receiver, this remark-
able unit will increase its volume and sensitivity at least
5 times. Ask your dealer to démonstrate. PRICE 57/..

THE BRITISH ROLA CO. LTD,,

Minerva Road, PARK ROYAL, N.W.10.
’Phone: Willesden 4322-3-4-5-6.
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ONDITIOXNS are now proving very
favourable for the capture of distant
transmissions on short waves, and

daily reports ave being received of the
logging of stations of which signals had
not been tuned-in for several months.
Generally speaking, most of the short-wave
transmitters can be eclassed under two
separate headings In our lists, namely,
those we can pick up at almost any period
of the year, and those for which only a
useful search can be made during certain
months.  As a rule, amongst the former
may be found most luropeans, a number of
North Americans and, to a certain extent,
Anstralians, such as Sydney VRK2MI; in
addition. we can also look forward to hearing
such stations at Nairobi, Bandoeng, and a
few others from the Iast. In January
especially the following guide will be found
useful, asit gives the various times at which
we may expeet to hear broadcasts from the
different quarters of the globe.

Fromn midnight onwards to roughly
6 a.m. is the favourable period for Kast
Coast and mid-west North Americans, and
for stations situated in the Argentine,
Brazil, Mexico, and so on, in the 30-50
metre band; from 6 to 9 a.m. you may
expect to log Australian calls, as well as
broadeasts from the American Pacific
coast. Starting again towards midday. the
16 to 25-metre band should be searched,
such broadcasters as W3XAL, Bound
Brook, and the Duteh stations at Bandoeng
usnally coming in at that time; also
Iuropeans working on channels between
19 and 32 metres. Again, from 5 to 8 p.m.
we can try for India, South Africa, Kenya
Colony (allincludedin 30-30 metres), orin the
immediate lower band for North America,
thenunbilmidnightin the wave-lengthsrang-
ing from, say, '85-70 metres and above.

If, as | assume, this is not vour first
attempt at hstenmg to short-wave trans-
missions, you will have already secured the
dial readings of some of the more better
Lknown or more powerful broadeasters,
possibly in different sections of the wave
hand ; i{ such is the case, it will help vou
greatly to narrow down your scarch for
other wanted transmitters, as the loggings
will give you a landmark for the various
dial degrees at which to start. Casual
twirling of the condensers is usually very
disappointing, as tuning on the short
waves must be very accurate, and conse-
quently it is an casy matter to pass over a
number of signals which very careful and
slow moving of the dial would have caught.
Furopeau Wavelength Alferations

Before giving you details of a number of
new stations, now being heard, let me
mention a few alterations in some of the
rvegular Ifuropeans. Poznan (Poland),
which had closed down temporarily when
my last notes were published, is again on
the air on Tuesdays and Thursdays at
GM.T. 17.30. The wavelength at present
is sliehtly higher than hlthelto namely.,

THE LESSER LOGCED SHORT
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WAVERS
By E. THURWAY

31.63 metres (9,485 ko/s) Jeléy, which

relayvs the Oslo broadcasts, is now working
on 42.92 metres (6,990 Lke/s), on which
chanuel it Is providing both excellent

quality and exceedingly Joud signals. You
will hear on this wavelength the usual
musical-box signal usually associated with

the Oslo entertainments in the higher
broadcasting wave-band. Vienna (UOR2)
on 49.41 metres (6,075 kefs) has also

resumed its tests on Tuesdays and Thurs-
days, and may be picked up at odd hLours
between G.M.T. 13.30 and 21.00. There
is no change to report in the time schedules
or frequencies of the British, IFFrench, and
German transmitsers,

The station used by the Technical Coliege
of the University of Bucarest, which had
not been logged for some months, has been

overhauled and now operates on 43.5
metres (6,593 ke/s) at slightly incrcased

power. 'The best time to make the search
is on Sundays from G.M.T. 15.00. 1t may
be identified by the fact that the studio
possesses a woman announcer and that the
call frequently given out is Radio Romania.

OXY, Skainlebaek, alter trying out a few
channels around 49 metres, seems to have
settled down again on 49.4 metres (6,075
ke/s); through this station you may get
an excellent reception of the Copenhagen
programmes,

In the 49-metre Band

Now for the lesser logged foreigners.
In the 49-metre band we find several, but
it will repay you to devote some time to the
capture of La Paz (CP5), Bolivia, on 49.3
metres (6,085 ke/s), which is a daily trans-
mitter between G:M.T. 00.30 and 04.30 ;
the station also uses an alternative channel
for its daylight broadcasts. namely, 19.61
metres (15,295 ke's), which should be
picked up between GLALT. 16.30 and 17.30.

Barely two or three kilocycles above the
former wavelength between midnight and
01.30, you may come across a Canadian
call : VEOBJ, St. John, New Brunswick,
a privately owned station which does not
fall to mention its owners (C. and A.
Munro) ; gramophone records are broadcast
as well as a news bulletin.

Working up higher, if you hear Spanish
and KEnglish announcements, you should
stand b) to secure identification. as CMCI,
Marianao (Cuaba) is on the cther daily from
about 22.00; it is a powertul station on
49.5 metres (() 060 ke/s), of which the signals
have already been logged in the British
Teles. WX B, on 49.67 metres (6.040 ke's),
the short-wave relay of WIOD, Miamni
Beach (¥Fla.) is also a possible and equally
deserves a caveful search.

Exploration of the 30-75 metre band,
beginning with the powerful Moscow
station, on most nights will bring good
results ; it is a mistake to believe that all
the broadecasters work on the lower channels.
A few evenings spent in this direction will
amply repay your trouble.  HJLABIE,

Medellin  (Colombia) on  52.17 metres
(5,750 ke/s) works from 00.30-04.00 on
Tuesdays, and from 23.30-01.00 on Thurs-
days and Saturdays; also on other days
from 16.00-05.00. Auother South American,
HCJIB, Quito (l<cuador), T am informed, has
changed his wavelength to 73 metres (4,110
ke/s) and operates every night from 1.1 5-
02.45 ; the calls are in Spanish and¥nglish
and the interval signal a two-tone chime.

Transatlantic and Other Distant Stations

A few metres above this channel you will
find a welter of Duteh, French, and other
amateur transmitters (75-85.7 metres),
which at times provide items of interest.
Working down, you will pass through the
channcis used by the International Service
of Criminal Police, c.g.,, HAP2, Budapest,
on 72.00 metres, and by the transatlantic
and other liners (71.82 metres). There are
many degrees of the condenser dials on
which vou will wish to spend a little time,
as most of them represent busy commercial
or other channels.

Tandmarks, as already stated, in the
form of detailed logged condenser readings,
are indispensable to the short-wave on-

thusiast.  In every instance they will
provide a quick jumping-ofl point and
save considerable delay and worry. They

also permit, by comparison, if a wavelength
is not available, a fairlv good estimate of
the wavelength on which a transmission
has been tuned in. Should you have found
WSXIK, TFast Pittsburgh, one of the
KDKA pioneers, on 48.86 metres—it is on
the air nightly—work up very slowly,
degree by degree—when you will probably
capture YV3BC, Caracas, on 48.92 metres
(6,132 ke/s), the velay of the medium-wave
broadcasting station in that ecity. Xrom
G.MT. 21.00-02.00 on week-days is the
most favourable period; on Sundays at
that time the transmissions are carried out
on 31.56 metres (9,510 ke/s). In the call
vou will hear a reference made to the Radio-
difusora Venezoluna., A further Venezuelan
station, namely, YV11BMO, situated at
Maracay, operates on 48.93 metres (6,127
ke/s). You may distinguish it {rom the
previous one by the fact that it announces
itself as the Broadeasting Company of Cara-
cus 3 a man presides at the microphone.

Finally, veports have Dbeen veceived
respecting two new Russian 500-watt trans-
mitters, RNZ and RTL, respectively, on 62
metres (4,839 kels) and 5474 metres (5,480
kefs). They are situated in Kamschatka.

L\plormO the ether with a good short-
wave receiver to-day provides a  [resh
interest in radio; morcover, it permits
its owner to hear transmissions which are
not vouchsafed to him in the ordinary
broadeast band.

THE WIRELESS GORSTRUCTOR'S
ENCYCLOPLERIA

(2nd Edition)
By F. J. CAMM
(ditor of ** Practical Wireless'')

TS fnvalualle eneyclopredia is written in plain
Changuage by one of the most accomplished
designers and writers on wireless construction. ‘The
whole subject is fully covered, and the volume is
remarkable for the number of practical itlus
trations it contains.
No matter in what branch of radio vou
are interested, you will find everything

adequately dealt with here,

Obtainable at all Booksellers, or by bost 5,
-

5/4 from Geo. Newnes, Lid., 8’][ Sout‘h-
ampton S(red StrunJ London‘ W, r T .
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Loosely-Fitting Coil Covers

HERE is a point regarding tuning coils

which is worth mentioning. I refer to the
Rtting of the covers of the * canned ” type.
Sometimes these do not fit at all tightly.
This may not at first appear to be a very
serious fault until we remember that the
position of the cover affects the tuning
ravge. This means that, in the case of
ganged circuits, any movement of one of
the coil covers is liable to upset the ganging.
Of course, some coils have the covers held
firmly in place by means of a nut on top.
A simple safeguard of this nature is really
all that is necessary.
I Sometimes the covers fit fairly well, but
tend to move when operating the wave-
change switch incorporated in the base of
the coils, I came across an example of
this in a set of three coils mounted on one
base with the switches linked by a rod in
the popular manner. Every time the
switch knob was turned the three covers
wobbled from side to side !

“ Intermittent *> Rating of Accumulators
I SHOULD also like to give two suggestions
concerning accessories. The first concerns
the rating of accumulators. Could not the
out-of-date and misleading ¢ intermittent >
rating be discontinued ? It was based on
the purely arbitrary assumption that an
accumulator used to work a trembler coil,
as for motor ignition or similar purposes,
would last twice as long as when on con-
tinuous discharge. Under this system an
accumulator capable of delivering 10
ampére-hours of clectricity would be
marked * 20 amp.hrs.int.” or “20 a.h.i.”
Often, however, the * int.” is omitted and
the purchaser is led to believe that he has
2 20 amp.hrs. battery whercas, in reality, it
is only of 10 amp.hrs. capacity. Of course,
if it is stamped ** 20 amp.hrs. actual * there
can be no mistake, but, as it is, a rating of
20 ampére-hours without any other guali-
fication may mean either of two figures.
If the intermittent system were abolished
there would be no possibility of ambiguity.

Battery Cords .
HI othersuggestion I should like to make
is that portable and such like receivers
could be considerably cleaned up and at the
same thime madoe more fool-proof by
elimmating most of the battery cords.
Instcad of using waunder plugs, the H.T.
and G.B. batterics would be fitted with
brass contacts or clips somewhat similar
to pocket-lamp batteries. All that would
be needed when rencwing a battery would
be to slide the old one out and slip a new
one in. The brass contacts would auto-
matically connect with corresponding ores
inside the case. This arrangement would
make battery changing easier besides
eliminating the possibility of plugging-in
to the wrong sockets.
The batteries would have to be standard-
ized ag regards shape and size and would be
fitted with a’namber of brass clips in place

The con-

of the sockets used at present.
tacts inside the set would be in the form of
spring-loaded plungers and placed so as to
register with the clips on the battery which

gave the appropriate voltages. Of course,
each battery clip would be provided with a
socket as well so that the battery could
still be used in the orthodox manner with
sets employing wander plugs.

Whistling in the Dark

WAS privileged recently to witness a

performance of  Whastling in  the
Dark, a gangster play on American lines
produced at the Comedy Theatre. The
plot in briefis this : A dope and bootlegger
gang are anxious to ““ bump off ” an un-
desirable official who is in their way. An
unsuspecting novelist, looking out for quiet
retreat, happens upon them and asks to be
allowed to look over the house. Amusing
incidents result in his being held prisoner
by the gang until he has produced a plan,
on thriller lines, of the perfect crime which
said gangsters can apply to aforesaid
official. As a writer of crime stories the
novelist here applies his imagination and
produces a workable scheme. , The play
continues through amusing efforts on his
part to warn the victims of his plot.
Eventually he converts the radio set into a
two-way system of communication with the
telephone exchange, the gang having dis-
connected and removed the telephone. This
part of the play was well done, and it is the
first time, so far as I am aware, that radio
has been used as a theatrical property in this
way. The play is well acted, and I particu-
larly liked Miss Billie Riccardo’s acting as
the eloping brideto-be of the novelist.
I had secn this actress only once before in
the revival of The Belle of New York,
in which she daintily played the part of
Fifi with grace and distinction,

Siemen’s Full o’ Power Batteries

IT is always interesting to learn some-
thing about the construction of the

apparatus or accessories which we use in

conjunction with our radio sgets and

gencrally aceept as a matter of course.

I have just been given some very inter-
esting information concerning the Full ¢
Power Radio Battery which is claimed to be
entirely distinet in construction to other
types of dry batteries.  Most of us visualize
a dry battery as consisting of the type with
a “ dolly ” wrapped with fabric surrounded
with a moist paste ov jelly clectrolyte in
an outer zine container with soldered seams.
In the Full o Power Battery, however,
the made-up ““ dolly ” is dispensed with, a
special manganese mix being compressed
directly into the zinc container which, in
this case, consists of a onc-picce seamless
cup pressed out from zinc sheet of heavy
gauge, The zine cup is thus perfectly leak-
proof. It is most important to observe,
however, that the manganese mix is not
permitted to come into direct contact

with the zine, an insulated linlng of very
thin but tough paper being insericd into
the zine cup before the manganese mix is
compressed into it. By this method it i«
possible to compress approximately 20 per
cent. more active materials into the Full &
Power cell with a consequent increase in
its life.

, OLD COMPONENTS IN NEW
CIRCUITS
(Continned from page 780)

Many amateurs whose experiments were
commenced several ycars ago will have a
400-ohm potentiometer lying about. This
was probably used to vary the potential
applied to the detector grid through the
crid-leak, but it can now be cmployed as
an automatic grid-bias resistance in the
L.P. circuit. The mcthod of conneation
is perfectly simple, as can be scen from tho
sketch given at Fig. 5. The lead which
was previously connccted to the negative
H.T. wander plug is now joined to ome
side of the potentiometer, whilst the other
side is taken to the (1.B. ncgative terminal
and to the necgative wander plug on the

| high-tension battery. In order tc prevent

instability a fixed condenser is connected
in parallel with the potentiometer. The
condenser ghown is a 25 mfd. electrolytie
one, this being most suitable, but if such
a condenser is not readily available, an
ordinary I or 2 mfd. one will make a good
substitute. A correct value of biag for
some types of valves can be obtained hy
varying the slider of the potentimmeter,
but the maximum resistance available will
be too low for valves of osher types, and in
such cages it will be necessary to includs
a fixed resistance in the lead betwesn
the potentiometer and H.T. negative ;
this'is shown by broken lincs in Fig. 5.
In any case the actual resistance value
required can be found by dividing the
grid-bias voltage required by the valve
at maximum anode voltage by the anode
current taken under the same conditiong,
and multiplying by a tbousand. Al the
figures required for the calculation can he
obtained from the makers’ instruction
sheet., © An  example will remove any
difficulty in following the above statemens .
for the muoment consider the Cossor 220 PT.
which requires 9 volts G.B. and iakes 23
milliamaps high-tension current. The bias
rvesistance required is 9 divided by 23 and
multiplicd by 1,000, or 391 ohms. Suppose
the valve in use had been a Cossor 215D,
which requires a G.B. voltage of 7.5 and
consumes 10 milliamps anotle ewrrent, the
bias resistance neccessary would he 750
ohms, and therefore a fixed resistanca of
about 500 ohms could be wired in seriecs
with the potentiomecter and the optimum
setting of the potentiometer slider found
under working conditions,

Seratch Filters

It frequently happens when wsinz o
pick-up that needle scrateh is troublesome
and some kind of filter is desirable in ordey
to eliminate it. Seratch filters can be
bought, but those who are still in possession
of a set of plag-in coils will be pleased to
know that one of thesc—having between
1,000 and 2,000 turns—may bLe used in
conjunetion with a small pre-set condenser
as an excellent filter. The conneecticug
are shown in Fig. 6, and these are sclf-
explanatory. It need only be pointed out
that the pre-set condenser should e
adjusted until ncedle scratch becomes
inaudible or is reduced to its lowest volume
level.
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BY THE PRACTICAL WIRELESS TECHNICAL STAFF.
BRITISH RADIOPHONE PERFECTION SEVEN

BLMTL\'H RADIOPHONE, LIMITED, announce

that they are shortly releasing a free blue print
of an ingenious seven valve superhet receiver in
whichi their well-known Radiopak is employed. The
circuit arrangement ewployed is of the single H.F.
separate, oscillator type, and a metal rectifier (or
cold valve) is employed for second detection and a
separate =huilar rectifier for
delayed  auntomatic  volume
control purposes  An output
stage of the pentode tvpe is
used to detiver an output of

Slightty over 1 watt.  7The
blue print  gives full

constructional details and
a i " recommended
ries, and we hope |
te have an opportupity
ol tesling a complete
receiver Dbuilt to the
specification in the near
future. A point ofinterest
for the more techunical-
winded reader is  the
choice of a frequenecy of
1t17.5 Lkers as oan inter
mediatefrequencey in place
of the more orthodox
110 or 1206 kefs. The
chart may be obtained
free {rowm Dritish Radio-
phone.  Ltd., Aldwych
House, Atdwych, London,
W.L2, orfrom yourlocal

DUBILIER SMALL ELECTROLYTIC CONDENSERS
FURTHER consignment of the new small elee-
trolytic condensers manufactured by the Dubilier

Condenser Company has heen received. 'These are
of the type primarily designed for grid  bias

smoothing, and vary from a 10 volt working rating
to 250 volt. The condensers are extremely compact,
and are fitted at one end with a nut which, in
contradistinction to the
usual large  electrolytic
condenser, i conunected
to the unegative pole. It
will be recalled, of course,
that in the ordinary type
the case is nezative, and
thiz makes contact with
the metal chas<is.  The
positive pole is then found
below the chassig, project-
ing in the centre of the
hole through an insulated
disc. fu these small
condensers, however, the
case i~ provided with the
King bolt. and the posi-
tive lead iz provided in
thie form of a long flexible
projecting from the upper
end of the case, It is
sufficient!y long to cnahle
the condenszer to be wired
into practically any cir-
cuit, and it will be found
exceedingly  useful  for
biasing purposes iv mains

dealer., receivers, with a conse-
. . quent reduetion in the
TESTING MULTI-PIN risk of hum troubles. We
YALVES have fthoroughly tested
SERS  of the Six- these  condenszers,  sub-
Sixty  wvalve  and jecting some to as nlmch

st testers  will  bave . D X _ as 50 per cent. overload
prohally found that it 7;71,61@52:1{'(:ldi)ziepcgfleuymzshécnhl)ucgjmlzgr with 10 apparent trouble.
is a rather diflicult matter ?élh i T man mdd i ol o They are roughly in. in
to test the new multi-pin & e oL & clearly  shown = by this diameter by about 2lin.
valves in these testers. “ illustration. long, and thus may con-

The same point applies
to all users of testers in
which the standard type
of holder for a valve is
fitted. The Bix-Sixty Valve Company have now
Issued an interesting pamphlet which gives the foltow-
ing uzeful information for using the testers with the
latest type of valve. They advocate the mounting
of a 7-pin valveholder of standard type on a suitable
small baseboard and suggest that a tlexible lecad
should be joined to each of the terminals. A plug
should terminate the leads, and this should be of a
type suitable for plugging into the existing valve
sockets on the tester. The valve to be tested is then
inserted in the 7-pin holder and the appropriate
leads are plugged into the socket of the valveholders
on the test panel

veniently be  fixed into
most receivers in place of
the standard type which
may av present be fitted.
The capacities range from 2 mids. to 50 mfds., and the
price from 2s, 6d.

NEW PETO-SCOTT LOUD-SPEAKER
NEW moving-coil loud-speaker of sound design
is now offered by DMessrs. Peto-Scott, It will
be recalled that this firm previously had a remarkable
model which sold at 15s., and the demand hasresulted
in the stock of this speaker heing completely disposed
of. The new model is slightly dearer, and is of more
robust design. The magnet system is of the orthodox
claw type, aud is larger than the previous model,
whilst the concitself

as indicated below. Triodes G. valves. is of a prepared
Battery H.F. pen- Penféa:s o7 4 /2 Anod paper material. The
todes are tested Sereen é @5 10© VoY) 50 6 O3 "6 € chassis is also con-
as normal 8.G. O 6 © b4 tinued so that the
valves, 4 4 Os O back of the dia-
Battery Class B O 34 ” phlmgx}l is %)r:\gih
each hall tested caily  enclosed, with id
.S‘epﬂrntcl.\'): B to Va‘;‘;‘:‘ ;;j/;:fs o result that the complete

7:0to09; D to
8, and I to 10.
Mains (.. pentodes: B to 12;
Cto11; D to 13: I to 15;
Ito16; G to 15; and top cap
tol7. i
Maing duo diode triode: D to g
8; Etol10; Fto11; Gtod; and 8
top cap to 7. This test is for
triode section only. The diodes
will fail when cathode emission
Tails, a faet which will be re- .
vealed by the triodetest above. The corinection for an

$Iains single diode tetrode : B to festing Multi-pin valves en the Six-Sixty and similar
fest sefs.

12; Cto14; D to 13; Kto 15;
X to 16 ; and top cap to 17.

Mains duo diode pentode: B to 12; D to 13; L tv
15; 1 to 165 and top cap to 17.

dlainx output pentode: Bto2; Ctol; Dtod; Lo
5;to6;ond Gtod.

unit is slight!y heavier than
the previous model.  The
sensitivity of this speaker
i3 quite as good as the
original model, satisfactory
results being obtained with
a good two-valve receiver.
It appears to handleslightly
more volume than the old
type, and a H-watt amplifier
was coupled to it without
any undue chatter. The
responsc curve is sensibly
straight over the normal
frequency hand, bass being
reproduced  with a clean
tone, and the upper notes coming out in a crisp manner
without squeakiness. At 19z, 6d., complete with dust-
bag, this is a line which no reader shonld pass by.
A Class B model is available at 22., Gd.

7 Pin Valve Holdler
additional valve-holder for

MAGNUM COMPONENTS

January 6th, 1934

MONG recent new Magnwm cowmponents are the
H.I% choke and the two-gang condenser, The
former is wound with high-grade copper wite on a
stotted cbonite former. A high inductance with a low
self-capacity is obtalned. and the choke is suitable
for use in the anode circunit of u S,G. valve, or for
simple reaction purposes.  The component is dezigned
for one-hole fixing, and terminals are provided for
ease of connection, The price is 28, 6d. The two-
aang condenser incorporates two of the 0005 mfu.
magnadensers, tosether with a dMagnum stow-motion
drive, and an independent drive is provided for trim-
nmine purposes.  Both drives are positive and non-
~lipping. and the dial ix calibrated ¢ to 100, or, if
desired, in wavelengths for twse with Magnum coils.
The price of this unit is 103 6d., and, if desired, a
grey cellulose cover 1nay be obtained for an ad-
ditional Ix.

BUILDING THE NUCLEON 4
(Continued from page 786)

of the small fixed condensers having to be
accommodated near to their respective
associated components instead of being
disposed  below the surface.  However,
it is not possible to have things both ways,
and, thercfore, the dificulty of wiring and
other drawbacks of the * one-side layout ”
must be contended with,

Construction

Before  commencing  construction  the
various components should be placed on the

- baseboard exactly as shown in the Wiring

Diagram, Fig. 6, and not wntil every part
has been found to be exactly in place should
the fixing screws be driven home. 1t
will be found most convenient to leave the
tuning condenser until last, and to fit only
the valveholders and the fixed condensers
at the outset. the vavious interconnecting
wires being put in as the assembly pro-
gresses. I the whole of the components
are mounted first, it may be found by
some constructors that the wires to the
filament terminals of the valveholders,
for instance, are impossible to conncet.
When the valveholders have been wired
the transformers may be mounted and then
the terminal strip at the rear. The leads
to the terminals should be fitted. and then
the three coils mounted in the space
provided. Care must be cxcreised to got
these in the correet positions, as it will be
noticed that two of these ave for the band-
pass tuner and the third has entirely
different connections. 1f they arve reversed
on the baschoard the receiver will not
funetion.  Coil TG is neavest the pancl,
and coil B2 is the centre one,
The Panel

Now drill the pancl, using the dimensions
in Pig. 2 as a guide, and marking out the
window from the template supplied with
the dvive. Lo eut this out a fretsaw wmay
be used. or w munber of small holes may
be drilled all round the edge of the opening
and the central picce of cbonite then
broken out. 1t will not be necessary to
file the opeuing smooth if the hole is made
slightly larger than that recomniended on
the template, Mount the escuteheon aud
the other panecl components. and then attach
the leads to the reaction condenser, poten-
tiometer, and switeh, Place the panel in
position and fix the retaining screws, after
which the remaining wires may be fitted
mto position. It will be scen that in many
cases soldering has been resorted to in
order to make quite certain of good con-
nection, but there is no reason why the
task of building should be shirked on
this account, as soldering is a really simple
job, and, as has already been mentioned
many times in these pages, the principal
point to bear in mind is cleanliness. If
the iron is used when it is really hot and the
worlk is clean the solder will run quite freely,
and a really sound connection will vesult.
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The Editor does not necessanly agree w1th opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication),

A Very Useful Little Set

Sir,—1I received the PRACTICAL WIRELESS
Kit of Tools safely, with which I am de-
lighted. They are a very useful little set,
and are well worth the money. 1 am a
regular reader of your valuable paper,
so I also have the set of spanners and drill
gauge.,  KEvery success to Pracricar \WIRE-
Less.—I. Haxps (Burton-on-Trent).
*“ Time Constant ’’

Siz,—In the December 2nd issuc the
term T time  factor” is mentioned in
Photon’s article, ** The Subdivision of

Copper.” I would be gratetul if you would
tell me in plain words :

1. Where the guestion of time comes in ?

The importance of the ™ time factor.”

3. And physical explanation of the terni.

ln reading an article on cleetrie instru-
ments I came across 7 Maximum time
factor.”  What does this wmecan 7—M.
NeoLe (London, S.I5.).

[Firstly it would appcar that when you
mention ~time factor 7 you are misquoting
from the article in which the term used is
“time constant.” The time constant is «
ferin used in electrical engineering to denote
the relation between L the inductance, and
2 the ohmic resistance of a circuit, but it is
also applied lo cirewils harving « capacidy

and resistance in which the time constant
s C xR
More generally it applies to any physical

change, whether electrical or otherwise, which
Jollows the logarithinic Taw.  For example,
when an B.M.F. is applied to a circuit that
conm prises « resistence only the current rises
immediately to « velue = ViR, If there is
e inductance also in circutl the current rises
logerithmacally, ultonately reaching thes ame
calue VIR, but the initial rate of rise is
determined by the inductince only and the
time constant 18 the time which would elapse
if this initial rate 0)‘ rise were {o continue
til the vadue VIR s reached. The actual
current flowing after that period of time is
approximalely tweo-thirds of the full calue
VikR—Ep.]

A Wonderful Kit.

NIR, o take this opportunity
of thanking you for your wonderful Pocket
Tool Kit. Onc look at these tools is
cnough to convince anyone that they
are made to stand the test of time.. Prac-
1ean WIRELESS will also stand this test,
because 1t is always kept up to a high
standard —(. Bawpy (London, N.).

“Proud To Own Such a Set ”

Sir,—Thanks very muech for the Tool
Kit just received. Such a kit was, you
may be swie, serutinized severely, and as a
practical man 1 have not the slightest
hesitation in stating it is {in my opinion)
a kit of the essential tools every amateur
constructor should possess. I amn proud
to own such a kit, and urgently urge others
to write you for one.—F. O'C. Coorer
(Dover).

‘“ Remarkable Value for the Money >’

Sir,—Y beg to acknowledge receipt of
my Too] Kit, and Dmust say that it exceeded
iy

SIS NDATE T

all of my expectations. The gift is like
PracricaL  WIRELESS, remarkable value
for the money.-—R. TavrLor (Churt).

“A Wonderful Volume”

Sir,—I have been a vegular rcader of
Pracrican, WIRELESS since the first edition,
and I think it is a very good wireless maga-
zine for beginners and experts alike. 1
also wish to thank you for your * Popular
Mechanices anv(lopfedu, which I have
just received. It is a wonderful voluwe,
and will be most useful to me.—G. ALLAN
(Forest Gate).

‘“Exactly What Is Required”

Sir,—I should like to take this oppor-
tunity in wishing your paper every suceess.
T consider that it is about the best weekly
wireless perviodical that 1 have read since
about 1922. No, I have not been a reader
since No. 1 issue, but that I regret. How-
ever, b consider that your gift Tool Kit’
is exactly what is veguired by a person who
spends nearly all his time at the cxperi-
mental benceh.—G. BarrioroMew (Bul-
ford).

‘“ The Ideal Tool Kit*?

Sir,—I must write and thank you for
the really first-class Tool XKit which arvived
0.K. It is the ideal kit for the wireless
enthusiast.—J. E. Bismor (London, W.C.).

CUT THIS OUT EACH WEEK

DD YOU KNOW?

: —THAT whilst indirectiy-heated valves are :

warming up, the primary of an L.F. trans- ¢

former is unloaded. 8

—THAT the above point exnlains the cause of !

hum when first switching on a mains receiver.

—THAT it is not possikle te convert an induc-

tive condenser into a non-inductive condenser

I by external means.

: —THAT, generally speaking, it is not possible

¢ to use AV.C. in a D.C. mains receiver unless a
simple inefficient circuit is employed.

—THAT a whistle which accempanies loud-
speaker reproduction, and which stops when the
grid of the output valve is touched, denotes L.F.
instability.

—THAT the simplest cure for the above is to
reverse the connections to one of the L.F
transformeyr windings.

—THAT instability can he caused by the
vibration of the vanes of a tuning condenser.

- —THAT an H.F. choke may be wound on a
tapered former te improve its characteristics.
—THAT a sectional-wound choke, with small
sections at either end, acts in a similar manner
to the above type.
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NOTICE.

The Editor will be plevsed to consider articles of «
practical nature switable for publicalion it PRACTICATL
WIRELFSS.  Such articles showld be written on one side
of the paper only, und should contain the neme and
address of the sender.  Whilst the Editor does not hold
himself rexponsible for wanuscripts, cveiy effort will be
made 1o relurie thes if @ stamped and wddressed encelope
is enclosed. AU correspondence intended for the Iditor
should be addressed [ The Editor, PRACTICAL WIRELESS,
(deo. Newnes, Lid., 8-11, Soulhwinpton Street, Strond,
w.c.2.

Ouwing to the rupid progress in the design of wircless
apparad us and 1o oy efforts to keep our veaders in touch
with the lalest developments, we give wo worrmnty that
apparatus desertbed in our colunis is not the sudject
of letters patent.

e e s e a s e

o

PopuLR 3
PaIR “

| “We're Fluxile and Solder— For Wireless RECEPTION
the reliable pair ; we've doue our share
Famoas for  Soldering—| So NOW we’re apnounced as
known everywhere ! “1HE POrULAR PAIR!D
8 Scc that Fluxite and Solder are always by you
2 —in the house—garage—workshop—anywhere
| where simple, speedy soldering is needed.

ALL MECHANICS WI/LL HAVE

I'E SIMPUFIES ALL SOLDERING

AH Ironmongers sell Fluxite in tins : 44., 8d.,
d., and 1s. 8d. Asl to sce the FLUXITE
POCKET SOLDERING SET~completc with
full instructions—7s. Ask also for our
leaflet on HARDEN(NQ STEEL with Fluxite.

FLUXITE, LTD.
(Dept. W.P.), ROTHERHITHE, S.E.16.

ELECTRIC
C(LOCK

70 YOUR SET f

NO MAINS NEEDED

HOB FOR SETTAIG HANDS Vo I8 KEEPS CORRECT TIME1
U-SHAPED BARY” BATTERY NO WINDING !

Works off small battery lazting 12 months, or can
bp pluzecd mto GUB, battery without affecting recop-
tion, Us praciically no  current, Fits mito hole
3, du in any panel up to ijn. {hick. LBasy to

fix—no s required. Ouly
Hn. trom rrent of panel to h: k

of case. Nwiss movemoenl

set lrow tront.  Nickel -pln l

bezel.  Uscful addition Lo any

set, |

RIVERSIDE MFG. Co., Ltd., & e

Dept. 21. Crisp Road, COMPLETE WITH.BATTERY

Hammersmith, W.6 AR T

Telepl one : Riverside 6392. POSTAGE GB

s s 9
e “Modern Aerids

for the 9
* Modern e

END HT. WORRIES

ONCE AND FOR ALL

Thousands of listencrs have

proved the Standard

Leclanche  Battery a pay-

ing propostiion, Giyes

! abundant pure  current,
voltage s/ippled year in year out, at half

wilh constant
ays up to vollage,
Annual replenish-
of Edinborao’,

Does

batteries.
veplaccments and poor resnlts,

cost, of dry
regathers powcer when not in usce.
ment alt that is necessarvy., J. M.,
writes: - [live used ihis ba!lmu for last five pyears
and  found it good and superior {o dry balteries.’”
120v. 12,500 nt.a., £2 complete, carr, paid,
Write {or detanls,

ALL  STANDAHD SUPPLIED.

THE WET H.T. BATTERY CO. (Pr.)
26, LISLE STREET, LONDON. W.C.2, Gurard G171

RATTERY SPARES
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EASY PAYMENTS—

“There's no place like HOLMES.”

The firs?
fray iniends
ress.

firm to supply
N  years
Thousands of

Wireless png'ts on casy
advertiser  in - Wireless
salisfied customers,

EPOCH SPEAKERS

Montlily Pay-

Deposit, monts,
SUPER DWARF 2316 474 S5 of 4/4
2000 Cenonry 35/- 4/30 7 of 4{10
Thn, SUPLR 45/- 4j1L 9 of 4/11
B5 p.oM. B4 /- 7i8 11 of 7/8
e Skysrraper 40 112/6 10/ 11 of 10/3
(LRRN 325 Rtar Kit 38/6 5/5 7 of 5/5
LJ\ID; H.T Secun.,
120v. © e e . 60f- 6 5 of 6/8
BLUE SPOT, 29PM. 326 4/5 7 of 4[5
ATLAS € LI\l[\ uuh
. No. 25 59/6 b/~ 11 of 5/6
BT k 21/ 3/10 5 of 3/10
Parts fpr any I{it SCL. Any make of Speaker,
New Goods Obtained for EBvery Order,

Send us a st of the parts you require and the pay-
moents that will suit your convenieunde, and we will
send #oin 0 definite quolation,  Anything Wireless.

H. W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W.1.

‘Phone: Bluscum 1414,

| £t

you already have a
moving-coil speaker and
wish Yo iacorporate Class
“B*"  amplification, the
EPOCE Class ““ B Adap-
tar is ideu! for vour parpose.
It converis vour set to
Class ““B " without any
alteraiton srhatever.

SEND ONLY 5'-; if satisfied pay further
B/~ at once, then 8 monthly payments of
5/~ (Cash ia ¥ days, 45/-). Supplied com-
olete with Class ** B Valva.

l“or ﬂxe EPOCH Cla;s ‘B combined Cobalt P.M §i E‘&KER
nud Class “ B’ UNIT, send only 5-; if satisfied pay further®
15/~ at once. taen 8 monthly pau’nenfs of 7/6. (Cash in /i
Edq 'S, 821 Complete with Class "' B° Valve. l

E.J. HERAUD, ktd. (Dept. P.4p),
HUMSER ONE, EDMONTON, LONDON, f.ig
Satisfortion or Money Dack Guaranted.

] PROMPT
EASY TERMS rroner
Any Amplion, Blue Spot, Baker, Celestion,

Epoelh, R. & A, Rola, Sonocherde, Grampian,
Igranic, Lamplugh, Magnavox, Qrmeond, W.B.
or Ferranti Moving Coil Speaker Supplied.

Send Bf- only
and pay the batance by monthly instatments.
references.  Entirely private and confidential.
KITS, PARTS, SETS, ELECTRIC
LOCKS ON EASY TERMS.
YWrite for Catalogue and state requirements.
TURNMNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., London, E.C.4.
Telephone: Central 1903.

No

‘ c e

‘e

T

B

CATALOGUES
== RECEIVED

To save reaacrs lrouble, we undertake to send on
calalogues of any of our advertisers., DMerely state, on
a posicard, the nantes of (he firms from whom you
require catmogues, and address it to ‘* Catalogue,””
PRrRACTICAL WIRLELESS, (Geo. Newnes, Ltd,, 811,
Sonthampton Sk, Strand, London., W.C.2. Where
advertisers make a charge, or require postage, this
shouid be enclosed wilh applications for cataloyms No
other vorrespondenice whatzocver should be enclosed.
MULLARD H.F. PENTODES
CONS‘TRUC'] ORS coutemplating the use of screened

(H.F) pentodes in their next receiver should
obhuu a copy of a new Mullard leatlet on these valves
which has just been issued. The special properties of
the screened pentode arc fully described, and are
followed by full operating data and chamctuhtm\
with curves of the two Mullard types—V.P.4 and
S.P.4—and practical operating hints for using these
valves in modcern cireuits.

EELEX SHORT-WAVE CONVERTERS
THL problem of getting a short-wave superhet, type
converter to work with s

Been eflectively solved by J. J. Lastick and Sous,
who have produced a range of compact converters of
single and two-valve types, the two-valve models
hd\'mv an extra stage of amplification. The con-
v t,rtu s are suitable for all types of broadeast receivers
which are designed for reception - above 1,000 metres.
The wavelength range of the converter with the
standard coil supplied is 15-60 metres, although this
range can he increased to 120 metres by means of an
additional coil. Booklets containing full particulars
can be oblained from the above-mentioned firm at
11», Bunhill Row, London, K.C.1.

“THE ALL-METAL WAY, 1934
HIS is the title of an aftuutl\e handbook dealing
with the construction of H.T. battery climinators
and battery chargers embodying Westinghouse metal
rectifiers,  The book which is pumm]ly of intercst
to home constructors who prefer to build their ewn
apparatus, deals fully with rectification,  battery
sliminator problems, mains couversion, and battery
chareing. Thercis also a section devoted to Westectors
and their uses in various eirenite. The book well
iJustrated with diagrams which should be very useful
to the home constructor, Copies of the handbook can
be obtained for 3d. each, post free. from The Westing-
house Brake and S‘l\nv Signat Com]»m) 82, York

Road, King’s Cross, N.L.

AND §@€ IETIES

Ctub Ieports should not excced 200 words in {ength
and  should be reccived Firsl  Post cach Mlonday
morning for pubtication in the following weel's issue.

THE CROYDON RADIO SOGIETY

© A popular comparison of members’ ﬂmmophono
" pick-ups tool place on Deceruber 12th at St. Leter’s
Hall, &, Croydon. A motor was fixed to a special
test board, around which was screwed each pick-up on
arrival,  Switching enabled any two to be compared
at atime, and all of them fed into a high-class receiver,
wsing an A.C. HL.L. and an L.S.6a at 350 volts for
outpm A discussion revealing some inherent difh-
culties in records and their 19p10du<tmn first took
place. Correct tracking was vital, and the ncedle
miust remain at right an(rlox to the radius. There was
also the dllhcu!h of sldc pull on the groove, methods
of minimizing this being indicated. In any case
needle seratelr limited top response at 3,500 cycles,
while impracticability of a wide groove limited the
bass. Tests were performed on a special musical
frequency test record, and various needles were tned
in turn. ‘The Socwt) is preparing for its New Ye:
campaign for members. and PRACTICAL WIRBLESS
readers can gain ready admittance on application to
the hon seeretary, 1. L. Cumbers, Maycourt, Campden
Road, 3. Croydon.

SLADE RADIO

16 was a * Members® Night' at a meeting held
srecently, and the oppoltumt\ was taken to deal with
the following :(—

1. Questions on subjects relating to lectures during
the past quarter.

2, General qusli(ms.

3. Interference, maing, ete,

A large number of questions were raized and dealt
with in a very salisfuctory manner by Messrs, A,
IFreeman and G P Peek, the joint teelmical advisers
Buring the evening an oscillator of the latest t\po
was exhibited and inspected by the members with
great interest — on. Sec.. 110, Hillaries Road,
Gravelly I, Birmingham,

BATTERSEA AND DISTRICT RADID SOSIETY

On Friday evening., December 150h, the Battersea

and District Radio Society held it= Iast 1aeeting for

1033, when . Do Ashby, of the Westinghouse Brake
and Saxby nal Co., Ltd., gave a lantern teeture on

the ' Westector and its Associated Circuits.” Various
wils for detection, automatic volume control, and
current economizing by means of the Westector

were shown by means of slides, and ably explained by

superhet roceivers has”

thelecturer. The next meeting willbe on January 9th,
when it is hoped vhat the lllllbhlllg touches will be
given to the new D.C. mains recelver which the
members have been building.—L. W. Smith, Uon. Sec.,
8, Emu Road, Battersea, 5.1.3

INTERNATIONAL SHORT- WAVE CLUB

CHAPTER)

At the meceting of the London Chapter held at
R.A.C.S. Hall, W «md@\\ orth Road, S.W.3, ou I'riday,
December 1>th Mr. P. 3. L. Mmfall‘\ne JGHMK,
gave an 1lluscratcd talk on the layout and const ruction
of short-wave receivers, He also gave sowme details
of a new method he has discovered of obtaining
reaction. A discussion then followed, deating with the
propagation of ultra-short waves. Various theories
being put forward by the members, who showed great
interest in this subject. Our new series of mectings
commenced on January 5th at 8.0 p.m.—A, E, Bear,
Sece., 10, St. Mary’s Place, Rotherhithe, London, S.E. 1()

INTERNATIONAL SHORT-WAVE CLUB (MAN-

GCHESTER CHAPTER)

A large number of short-wave listeners attended
the inaugnration of the Manchester Chapter of the
1nternalional Short Wave Club, held on Tuesday,
December 12th, at 75, Long SUC(‘T, Middleton, nr=
Manchester, Mr, 1. 1«101(“11" of Allied Newspapers,
Lrd., and Mr. ¥, Sharpe were present.  Mr. H. Wild,
chalrman. in opening the meeting spoke of the many
advantages of Dheing a member of this world-wide
orgllmzatlon Mr. Ficlding then gave a talk on short-
wavereceivers,and mentioned the thrills tobeobtained
by hearing Australia for the first time. Mr.
Shiclds. technical adviser, then described and demon-
strated several short-wavereceivers. All presentagrecd
that they had enjoyed a most interesting evening.
Many exclusive features have been are ed for future
meetings, and all Pracricat WIDELY readers in
the di-trict who are intercsted in short-wave work
are iuvited to attend.  The next meeting will be held
at 75, Long Street, Middl ton, nr. Manchester, at
8.0 pan. on Tueslay, Japuary 9.—R. Luwton,
Sccretary, 10, Dalton A\(nuo Thatch Leach Laue,
Whitefield, Nr. Maunchester. -
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! REPLIES TO BROADCAST
% QUERIES
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MAC. (London. N.10Y: We can trace thc following
(Ale"ns (2) GOVX, A, R. Dellbridee, holman-
hur Hl"’]l Road. Laindon, fireex; (4) G2WS, W,
\(mx, B.AL 4. Ridae mmmt Clity Lm(l H,\(l(* l’(uI\
f.eeds. \ml\\; (d) GOVT, A g (oupcr, © Half-
acres,”” Bixhops Smrtf'ord, Hertfordshire: (6) GovVE,
R. W. Leader and It. 3. Powditch, Porth House,
Porth, St. Colomb diinor. Cornwall; (9) GoCV, P. D.
\\altex\ 45, IPaivfax  Road, Bedford Dark, W.i;
11 (vZ»K I ,,m(\ 19, Southampton l\uldmm
Chancery lane, \\( 235 (12) G3UK, bL B. Buchwell,
114, Tankerville 1)11\\, Leigh-on-Req, Southcnd
Issex s (13) GV, WL \ls\((ahum, 21, Park l’l:u'e,
Stirting, .\‘colhm(l; (16) GHVE, A, [ llton Bott,
‘ Franeisca,” JS:u-lm\ Road, Hamptou, Middlesex;
(17) GHRB, 3. Berry, 143, (h(ltenh.nnkoul Bristol, 6;
(18) GHRB. A, R, V. Garrett. Swinley House, South
Ascot, Berkshire: (20) HAWJA. Denex Bibo, 6o,
Marvany Utea. Budapest 1, ungary ; (21) P\(MA-,
R. H. Brouwer, 14, (.m()tmtm\w Rux\cn Holland ;
(23) PAOHB, W, M, . J. Otten, Ilmonmnl\t,Brcdu,
Hoelland ; (26) PAORO. J. R. fetitre, 111, Scheven-
ingensehelaan, The Hague, Hollamd ; (74) PAORP,
M. E. A, Bemelmans, 24, Jmuudmmnnt ‘The Hague,
Holland 5 (28) PAOMY, J. H. Van Dijk, 351, Hoold
weg, Amesterdam, Honmd (30} PRV, eorget,
Rue de I'Eglize, St.-faurent prés me.ll (Vosues),
Irance; (31) 1<3131 Mare Tonna. 134, Boule\ar(l
])duphmot Rhexms Franee;  (33) }‘3CP Louis
Regnier, 9, Rue de Mazenay, Lo Creuzot, I*rnnco
(34) FSPU, Bassus, 2, Rue Samt Vincent- de-Paul,
Bordeaux (Gironde), Fr rance ;. (36) F8Q8, Lurréne
Dartevelle, 21, Rue de Douzies, Qous-le- Bols, Maub(u"e
(Nord), Trance; (37) F3AM, P. Munch, 1, Rue du
Hugstein, (rnob\nll(r (l{(\ut Rhin), }mn(o' (38)
F3K1 (1\7, M. Yvonunet, 8, Rue Dnsnouctte« Paris
(156), France; (89) ]\\\' Marcel Dndouet, Chalet
D.9, Lolomb(llm ((al\adm) France; (40) F8AC-
Lagien, 12, Rue Edwmond Rostond, Marsoillos, Bouches,
du- l\llonc Fronce; (41) FaCL, De Courmines de
Marsilly, Villa Saint Georges, Saint-Lo (Manche),
France; (42) F8J 15, Leon Cozie, 2. Rue Vietor Hugo,
Drest (IFinistere), France : (13) ¥3BN, Marce! Mathias,
36, Rue Marchais, ()Jlmns {Loiret), France; (i4)
FSZ];, Bouchard, Les Erables, Route de COI(‘(‘II(’<
Dijon (Cote d°Or), ¥France; {15) F8VIL, dl‘l\lr(’,
177, Rue Croix-Nivert , l)dll\(] 5), France ; Hb) F8Y'R,
Beaujeau, 85, Rue adi-Carnot, Armentiéres (Nm‘d)‘
France: (47) BWARLSS, leuacio Guitian, 44, General
Lacy, Madrid, Spain: (49) HBOX, Philip Recordon,
Grand Champ, Lausanne, Switzerland ; (H0) HBYAA,
Hans  Buechler, 77, Scheuchzerstrasse, Zurich G,
Switzerland; (51) ON4BL (A 9. H. de Tlhier, ]l"s.\
Avenue du (hum Heusy, Verviers, Belaiom :
IRME (L), bientenand P:\quorml, Chef de '[‘rm~
ons du Territoize, 22, Rue du Commandant
ez (Merocco): (63) CTTEU. Mario de Viscon-
celos, 1(;1 Rua das Valas, Oporto, Portugal, AUSST
(Kent): SILVANUS HAYW QOD (Tipton): VE2ME,
Syvdney (\\x\tm]m\ received direct on 5128 m. The
interval signal is the call of the K oolk: 1hurra (Laughing
dackass),  Tho address is: Amulgamatid v 83,
Ltd,, 17, York Street, Sydney, N.8.W., -Ausiralia.
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SPECIAL NOTE.

We wish to draw the reader’s attention to tlic
fact Lthat the Queries Scrvice in intended onty
for the solution of problems or difliculties
arising from the construction of reccivers
deseribed in our pages, fromn articles appearing
in our pages, or on general wireless matters.
Weregret that we eannot, forobviousreasons—

(1) Supply eircuit diagrams of complete
multi-valve receivers.

(2) Sugeest alterations or modifications of
receivers  deseribed in our contem-
poraries.

(3) Suggest alterations or modifications to
comuereial receivers,

(4) Answer queries over the telephone.
Please note also that allsketches and drawings
which are sent to us should bear the name
and address of the sender.
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THERMAL DELAY SWITCH

““As a new reader of your interesting periodical
I have just seen reference to what is called a therma!
delay switch. | realize frem the name that this
operates on a temperature basis, but regret that I
cannot see its application in a normal receiver. Please
cowld you let me know just what it is, and its generat
application ? " —G. H. (Kettering).

The switch is employed on the mains side of a
recciver, whiel uses aveelifVing vatve of theindirect(y-
heated type. The heater of such a valve is fed from a
~eeondary winding on the maing transformer, and the
centre tap of this winding i= emploved as the 1171,
positive lead.  Obviously, therefore, when the mans
ave switched on the HUT. poxitive conneetion is com-
pleted to the receiver, but the heater takes thirty
seconds or so to obtain maximum emission, and thus
there i= a risk of condenzers and other components
hreaking down dueto the excessive load eaused by the
fuet that no anode current can {low until the valve
iy giving emission. Where the valves in the receiver
arc of shmilar{ype the danger is ineveased.  The delay
switch is wired in series in the 11.T. tead, and it is fed
from the same healer winding.  Thus, whilst the
heater is attaining maximum temperature the switeh
is also warming up and only eloses when a certain
femperature is obtained. This is designed to take
approximately the same time as the normal 1.
valve,  The switeh may, of course, be employed in a
1.C. mains receiver for the same reason.

WAVE-CHANGE SWITCH FAULTY

‘“ My receiver has been working for quite a long
time without any trouble, but find 1 cannot now get
Daventry or other long-wave stations. When I switch
over to the long waves there is a sort of rustiing noise,
but there are no signais and reaction also seems dead.
Gan you give me any idea what is wrong ?”’—R. B.,
(Pimtico).

Ttix most probable that the wave-change switch has
become faully, due cither to corrosion or a bad contact
caused by a weakened spring. There is, however,
the remote possibility that one of the long-wave
windings (if more than one coil is used) has broken,
although with the mwajority of commercial coils this
should not happen.  lixamine the switeh carefully
and we think you will find that this is the real cause
of the trouble. Whenever a set works well on one
wave-hand and (ails on another it may be taken that
the tault ean only arvize in the parl of the cireuit which
is changed, and with the majovity of broadeast re-
ceivers one part of the coil is simply shorted out for
medivm waves, thus Jocalising the faull as being in
the switeh or that portion of the coil whichis brought
into circuil.

FUSE SHORTING TO CHASSIS

‘1 have finished the Orbit but am rather puzzled
by a peculiar fault which is occurring on it. When i
finished and screwed the fuse bulb in it glowed fairly

LET OUR TECHNICAL STAFF SOLVE

YOUR PROBLEMS

If a postal reply is
desired, a: stamped ad-
dressed envelope must
be enclosed. Fvery
query and drawing
which is sent must bear

the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS, Geo. Mewnes, Ltd., 8~11,

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

brightly. The switch was ‘off,” and so I pulled it
into the “on ’ position, and was surprised to see the tuse
go out and the valves then lit up and the set worked.
Results are really splendid, and { could not wish for a
better set, hut 1 cannot understand whether I have
made a mistake in the wiring, or whether the fuse
should work as it dees. [t is definitely alight when the
switch is off and goes out when the set is on. Is this
normal ? ’—W, D. C. (Bromsgrove).

The fault is due to the fact that you have screwed
the fusze bulb too hard into its holder. and this has
forced the lower coutact down on to the metallized
chassiz, [(f you give the bulb onc or two turns upward
vou will find that it will co out and will then function
inthcordinary way. A numberofreadersseemtohave
experienced this peenliarity. and it would, therefore,
appear to be a good plan to fit a dise of paper or thin
card below the fuse holder when mounting this in
ordertoavoid the rizk.
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DATA SHEET No. 68,

Cut this out each week and pasie it in a
notebook.

SHUNT_ RESISTANCES FOR CON-
VERTING A 100-OHM METER.

Required iT )
R;g"m ! Multiply- Rggﬁlnlted Multiply-
(Ohms) [ing factor (‘Ohms’) ing Factor
0.100 1,000 2.04 50
0.125 800 2.56 40
0.200 500 3.45 30
0.251 400 5.26 20
0.33-4 300 11.11 10
0.503 200 14.29 8
1.010 100 20 6
1.266 80 25 5
1.695 60 33.33 4
50 3
100 2

I From the above table it will be seen that if a
; meterhaving aresistance of 100 ohms and reading
: 5milliampsisrequired toread 50 milliamps (that
10times)a shunt of 11.11 ohwms will be required.
! Knowing the resistance of the meter, any resist-
T ance can be ascertained from the above table,
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FURY FOUR PROBLEM

‘1 have finished the Fury Four and can only gef
very weak signais. | have tried everything to bring up
the strength but without avail. 1 finaily borrowed a
meter and find that the total H.T. across the terminals
are only 30 voits | have checked all the resistances
by replacing them with ethers and can stiil get no
results. Can you give any clue to the trouble ? ’—
T. Y. D. (Gloucester).

There is undoubtedly a short-circuit aeross your
ILT. supply in some part of the receiver, and the only
way to find it is to connect a meter across H.T. positive
and negative and then to go right through the circuit
disconnecting various components one at a time until
you find that the voltage rises to normal. This may
scew tedious, but it js infallible, and it will most
likely be found that there is a short-circuit on to the

MEASURING OUTPUT VOLUME

“1 am getting really interested in the performance
of my set since | have taken up ** Practical Wireless,”’
and [ have a problem to put to you. [ know nothing
of mathematics, or the technical side of wireless, but
I am immensely keen to be able te measure the actual
volume given off by my set as I wish to carry out
experiments with various ideas and to compare them
with_what I get now. 1@ cam, of course, judge the
quality by my ear, but 1 cannot judge actual power and
I should like to measure this, as 1 read that an increase

JUERIES and
QUIRIES

by Our Technical Staff

The coupon on this
page must be attached
to every query.
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of 50 per cent, is not detectable by the ear alone.””—

F. L. P. A, (Hoiloway). i

Ifa circuit is made up by vou and you cannot, detect
anincreascin volume, there i» hardly any necessity to
measure it.
you probably wish to carry out some experiments, and
therefore the casiest arrangement is to fix up the
Tollowing apparatus. Obtain a small dizc of polished
aluminium, say, about as large as a penny. Have a
really high polish on one side, similar to a mirror.
Stick this, niirror side outvards, on a Jength of very
thin silkk, amd stretch the silk between two firmly
fixed arms. The entire structure should Dbe really
rigid. and the length of silk should be adjusted so
that the mirror can rotate. or at least vibrate [reely.
This picce of apparatus should be stood directly in
front of your loudspeaker (1 he actual optimum distance
being found by experiment). and a small Janp focused
on the mirror with no signals coming through., When
the set is switched on it will be found that the sound
waves wili cause the mirror to move about, and you
can then arrange the lamp and mirror so that the spot
light cast by the latter is directed on to the wall.
The maximum movement will be obtained by the
loudest signal, and you should be alle to arrange
matterssothat youget only a small movement with the

present set and thus be 'able easily to see the circuit -

which produces maximum . volume. Of course, the
lamp and mirror must always be placed cxactly in
the same poxition.

ADDITIONAL LOUD.SPEAKER

““1 was very interested in the recent article on
connecting an extra loud-speaker, but 1 find that al
through that arficle the author did not deal with the
push-pull circuif. As | am at present using this
arrangement, and should like to use an extra speaker,
i should be giad of directions for connecting it to my
gireuit.””—H. A, S. (Gainsborough).

The conditions of a push-pull circuit are generaliy
similar to a triode emploving an output choke. That
Is, the two anodes of the push-pull valves are joined
together through a choke or the primary of an output
transformer. The centre tap of this winding is joined
to H.T. positive. Therefore, an extra speaker may
be joined to the two anodes. either direct, or through
a fixed condenser of 2 mfds. There is no D.(. flowing
in the normal push-pull stage so that the condensers
are not essential, and they need only be used when the
extra speaker is supplicd at some distance from the
apparatus,  If the present speaker is joined to tlhe
anodes, then it will be preferable (as in the other
cases mentioned in the article) to obtain a spealer with
an output transformer. or a separate transformer, and
to use this for supplying one speaker and the primary

_to be used as a choke,

STATICS

‘1 am vather puzzled by the pheromenon which
1 receive regularly on my set. If 1 set the tuning
dials to a spot slightly below London there is practically
dead quiet. As ! turn the dials towards London,’
however, there comes in a lot of cracklings and noises
which are strongest when I am tuned to London, and
it there is no music on there is a most horrible noise,
—G. T. (Edgware). 5

The fault is gquite beyvond yvour control, and is due
to the high efficiency of your H.F. stage, or stages,
The carrier-wave of the local station acts as a con-
veyor for all kinds of static and other noises and these
are in themselves untuned but accompany the carrier
wave. Thux, when tuned to a point where thercis no
broadcast station the noises arc not so clearly audible
as when von tune in a powerful carvier with its accom-
panying *‘ muvh.”  Obviously the noises (as well as
the general signal) will he reduced if you lower the
amount of H.F, amplification.
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_ Advertisements are accepied for these
columps at tke vate of 3d. per word.
Idinimnm charge 3/-. All advertise~

ments must be prepaid,

PI{ EMIER Supply Stores, 20, High Street, Clapham,
8. W4, 8ce our advt. on Page 748 of December
23rd {saue.
OUTHERN HADIU >  Wiretess  Bargaius.—oe
manufacturers’ guaranteed surpluos,
ARIABLY  Condensers.—Lotus 2-gapa  0.0005
complete with dial, koob, escuteheon, 86 Lotus
Dyblock Single Varlable 0.0005 Condensers with dial

knob cscutcheon, /4, (list ©,66; Hydra block con-
densers, new, 16 nmfd,, 24-24-84-2+14-1 1,000 volt
fest. 7/~ each 4 mifd,, 2/6: 2wid., 1/9; 1 mfd., 1/

Block condensers 1.500 volt, with terminals 20 mfd

2242424 24424 24 241410 12/9; 10 mid
(24 24-24-24-14-1) 8/3.
ADIOPHONE Volume Controls and Switch

50,000 and 10,000 ohms, 3/8 each (list 10/6),
LLLLDLI\S 8 mm J‘Jectrolsuc Condensers. 3/6
each, 4 mfd., 3/- cach.
SI’EAKERS.«Permanent niagnet, 28/-  (listed
49/6) 5 D.C, malns encrgised, 2,500 to 6,500 ohms.
complete with humbucking coils and transformers,
16/6 (list 39/8): BMagnavox D.C. speakers, M.C. latest
fype “154" all voltages, 17/6 each, G.E.C. Stork
speakers, complete ip inagnificent' cabinet, 19/6 (listed
£3/15); Ormond speakers, complete in cabinets, 10/
(listed 25/-):  Blue Spot, 100 U, 13/6 (1ist 37/6).
RLADY Radio '+ 303" A Kits, complete with
cabinet, M.C. speaker, less valves, £2/5; with
3 DMullard valves (P.MALK, P.AM2D.X., P.M.2)
¥3/6 (list £6/17/6).
READY Radio Meteor "A " 3-Valve Screen Grid
Kit, complete with cabinet, M.C. speaker, loss
valves, £3/7/6;  with 3 Mullard valves (P.AL124A.
P.aL2.D.X.0 PM.2.AL), £4/10 (lish £8/7/6

BADY RADIO ST.400 Kits, as SPscifled by
] Scott  Paggart, £2/19/6 cach (list £4/17,0),

all kits brand new in original sealed cartons.
B.’l‘.JL Senior Pick-ups 1934, complete with volume

conlrel, 28/6 cach (list, 37/6), Blue Spol Pick-ups,
with volunie control, Model © 88" 26/- cach (listed 63/-).
ferranti Chokes, G, 20 Hys., 60 wm.a., 64 ecach
tlist 85/-): ALY, volume controls, 1/6 each (list 12/6)
Dubilier 4 mid. condensers (24-141), 1,000 volt, 2/9cach.
4.5 mid. (2.2542.2b), 1,000 volt., 3/- each. Lumophon
D.C. Moving Coil Speakers with terminals, 11,6 each
Jist $9/6). Mains Switches, 8 amp,, 250 volt, ®d. each,
7/6 doz.  Edison Bell Centre Tapped Inductance Coils,
atbvaluos from 20 upwards, 8d. each, 7/6 doz, assorted.
Amplion Loudspeaker Units 2/8 cach (list 12/6)
Livery articte perfectly new.

LI Goods guaranteed New and Perfect and sen

£ Carriage Paid.

LEASIT Note.—We have opened Dbranches a
271-275, High Rd,, Willesden Green, N.W.10,

and at 46, Lisle Street, W.C.2,swhere callersare cordially
invited to mapcct our large stocks of wireless bargains.

Please send all post orders to 323, Kuston Rd,, N.W.1
SOUI‘ HERN RADIO, 323, Tuston Rd., London
AV L (near Warren St. Tube) "Phone : Museuln

6124,
L following valves are guaranteed unused and
perfect, and any valve differing from the makers’
characteristicr will be exchanged ; and alltatest types.
A.C./Pens, P.T.ds, A.C.8.G/V.M.s, Pen. 4V.8, M.V.3.G

De)

A.C.8.2/Pens, MM.4V.s, PT.6256s, VDML s 4%,

Pens, D.PTs, PM240.s,  MPT.4:,  V.BL 4V.s,
A.CR.T/V.DLs, P24, s, D.C.28.G. /lV DL

MS.4s, M,5.4B.s, ACSGs, S4AV.As,

M.S.G /L.A.s, D‘S.B.s A.CS./2s, D.C23.G
.14s,10/-. ©* Class B R RS B, Pob.

M.bL.ds, A.C./P.s, P.M. 4‘1‘5 8/-5 A.C/IL L.s
354V.s, A.C.2/H . L.s, 41M, H. L .8, U.10s, U. U.s

ALH.4s, M.I1.L.4s, 7/6; V.8.25, 2153.4.8,
P.M.12s, P.BLI2As, 9/ 4471, U.s, D.W.3s, 8/6:
215P.s, 220Ps, 1..P.23, 4/9; D.25, 6/6; P 7T.2s,

PAM.22As, 9/-; H.L.210s, H.2108, L.210s, 1.2s, 3/9.
All Types of Brand New Anerican Valves in Stock,
first-class makes: 247s. 235s, 2245, 230s, 237s, 233s,
"&%b 2391, 245, 244x, 12/-5 2273, 220s, 2808, 9,6 ;
,232s, 11/ ULZ‘)OQ 16/- 2819 14/6. (ﬂrxmrre
J'dld (nsh mthOrdLrorcod \\(‘ztmf*houserecmlu%
unuased HT.8, 10/-3 H.T.9, H.T,10,11/3. Dubilier or
T.C.C. oloctrolyﬁc condeuscrs 8 M.F.D., 3/9. Magnavox,
D.C. 152 (2,600 ohwms) or 6.500 ohms, Yin. cone, 25/-
Ward, 45, Farringdon 8t., 15.C.1,
ELIFO-RAD  ** Guaranteed  XKit”” Speeclalists.
Nucleon CL/B.4, deseribed within, First speci-
fied Kit, £5/8/9. 8§T./600, 78/-; Century Super,
£5/0/0.  D.C. Mains Kit, £5/5/0. Universal A.C D.C.
Mains, £56. ‘" Melforad,” 5, Qucens Place, Hove,

RADIO SUPPLIES

Send your list of Radio needs for our quolation.
Kits, Parts, Sets, eitc. Everything iz Radio stocked,
prompt delivery, 7 days® approval., Cataloguce free.
Tavlex & Standard Wel T replacoments  stocked.
N. TAYLOR, 9, GROVE RD.,, BALHAM, 5. W.12

o
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Strict Privacy Guaranteed
—we deal with you direct

SEND FOR IT OM 7 DAYS® TRIAL.

Fregueney response 80-5,000 cyeles.
Bakelite heed, Fiorentine bronze
finish. Cowplete with lead and

Send only 2 6 for 7 days’ tuial.
If approved, Dbalauce ia 4
monthly payments of- 473,
Cash or C.0.D. Csrriage Paid,
17 6.

SEND FOR IT ON 7 DAYS’ TRIAL

popular P.M, Moving - coil
for operation from Power or
Pentode.

Send only 2/6 for 7
days’ trial. It ap-
A proved, balance in 6
monthly paymeuts of
Cash or C.0.D. Car-
rigge Paid, £1/12,6.

A very
Speaker

SENT ON 7 DAYS' TRIAL
Model W.346. 150 volts at
28 m.a. 8.G, and Detector
tappings.
Send only 2.6 for 7 days’
trial, 1T
& pproved, W5
sead  fur-

SEND FOR IT OR

7 DAYS' TRIAL.
Witk Class “B” Output Valve (less
speaker). Send only
2/6  for 7  days’

Trial.  If approved,|
send forther 1/6.
Balance in 11 moathly
y payments of 4/-,

Cash or C.0.D. Car-
riage Paid, £2 3/6.

SEND FOR IT ON7 DAYS' TRIAL

With input
power or pentode,
8end 2/8 for 7 days’

tial. It approved

Gives perfect reproduction,
for

transformer

pay balanco in §

monthly paynents

of 4,8, Cash or

€.0.D. Curriage

Paid. 22/6.

Also  model for

Power or Pentode.

Same Price and

Terms,
s 56, LUDGATE HILL, LONDON, E C 4 2
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RICS30ON 35/ L.F. Transformers, List priee,
E, 175, Gd. New and guaranteed. QOur price,
2+, 3d. post free U.K.—Pioucer Radio, Coptic St
London, W.C.1

EPALRS '.l‘U ANY MAKE RADIO APPARATUSN,
l 21 Hours service, guaranteed laboratory tested.
I'ransformers, loud-speakers from 4/-.  Bliminators.
Mains Transformers, ete. New cones fitted to Moving
Coil speakers. Estimates free.  Wates Volt/Awmp
weters a speciality, 36, other makes quoted for.
Repair Dept. ¢ WEEDON POWER LINX RADIO
CO., 183 Kartham drove. London E.7. Maryland
1344,

HAL Llectric offers Brand New set Manulaeturers
C surplus Moving Coil Speakers. Magnavox Type
DO, T, cones 1007190 DLC. (2500 ohims) (40/76
M.AL) and 1907230 DO, ((mUO oluns) (29743 M.AL) at
19/- cach. 152 Type, O-in. cones same vollages at
- each, ROLAS F.o (voltages as in Maguavox),
in. concs at 18 -; F.7 U-in. cones same voltages at
’a/». Perianent Ma gnets, 1.6 P, Lst 40,0, nt 28/-
b7 PALL list ©3, af 33/, State if ]’o\\‘cr or Pentode
lmuaformor. Alt fitted Humbuekers,  Also number
of Clasy "" B, Btate requirements, All goods Carr.

Paid.  Cash with order or (LO.D.  Chal Blectric,
No. . Conduit Street, London, W.1.  Regent 6240,
ANTED gouod Modern Wireless  Parts, Sets,
Liliminators, Meters, Valves, Speakers, ete.

Spot Cash Walting.,  Send or

than any other Dealer. Open -3
142, Drumnond St ibonpstead Rd., NOAW.LL

LLEVISION APPARATUS. We b]‘l(id]i\( in

all components for Portovisor deseribed in this

Journal,  Send for illustrated list.—H, B, Sasders,

4, Gravs Inn Rd., Londown, W.(L1.

£50 CASH PRIZER FOR POEAS; particularstiee.

Fiction alzo invited.  Current Catadogue on

Ltd., 29, Ludgate Hil,

bying,  We pay mwore
~University Radio,

application.
London.

PATENTS & TRADE MARKS
l’l\(‘ 8 PATENT AGENCY. LTDH,, 14Gh, Qu Victoria

Street, E.C.4, ofter - Advica Haondbook ™ and
Consultations tree. 47 years' references. Write, eall,
or  ’phone  (Central 0682) Dircetor, B, 1, ng
G.ILM.E ., Ree. I’e\lvn( Agent, G B, U8 A, and Canada,

Stockwell,

MAKES LIFE WORTH WHILL

French Maid (wlm has just been given the

sieky : ©Ah, perfidious Albion, you burn

Joan of Arc, you send the great Napolcon
to exile, and now you dismiss met”’

The HUMORIST
EVERY FrRIDAY. TWOPENCE.
At all Newsagents and Bookstalls.

ADVERTISEMENT INDEX

Amplion (1932) Ltd. .. . B80S
British Ebonite Co., Ltd. . 88
British Rola Co., Ltd. .. 801
Bulgin, A. F., & Co., Ltd. IV Supp.
Co]\'ern» Lad, L. . 788
Cossor, A, C., Lid. ¢

Electradix Radios Supp.
Fluxite, [ld. .. BOS
Gripso 1 Supp
Hedyberd F. C &Co I SUD[’
Heraud, E. J . .. 80O
Holmes, H. 806
Internanona] Correspondu)ce Schools 798
}\mg s leenl Agency, Lt 808

Newnes” Home Library Bu(]( Cover
Newnes' Home Mechanic . Third Coner
Newnes' Home Movies 783
Newnc: Tit-Bits 7h1rd CUUET
Newnes' Wireless BooL:

New Times Sales Co. .. 803
Osborn, Chas. A, 806
Pc:lo-Scott. 1.td. "Front Cover Slnp, i and v Supp
Riverside Mfg, Co., Ltd. . 505
Taylor, ! 808
The 3()7 Radxo Val\e Co le 788
Technological Institute of G1. Britain 11 Supp.
Turnadge & Partners .. .. . 806
Wer HT. BatltryCO N 805
Wingrove & Rogera, Ltd. 783
Wright & Wealre . 787
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January 6th, 1934

_ PRACTICAL WIRELESS

‘LISTENERS IN’ /!
IS YOUR WIRELESS LICENCE
NIUMBER IN THIS ELIST ?

IAY BE WORTH
55

Compare your number
and claim your reward

T

will be paid to holder of Licence
No. AO 802918

will be paid te holders of Licences:

Nos. AR 785505 AS 080957

wil]l be paid to holders of Licences:

Nos. AP 054882 AQ 548196

will be paid te holders of Licences:
AS 373545 AP 128899 AQ 7970835 AR 787019 AQ 562225

will be

paid to holders of Licences:

AL 728832 AQ 849536 AP 425963 AQ 170467 AQ 260084 AR 145810 AR 116239
Al 978818 A0 944774 AP 822997 AQ 208645 AQ 823651 AR 479293 AR 826405
AL 765324 AP 692736 AP 128891 AQ 308456 AQ 166702 AR 896464 AR 832394
AL 894655 AP 027949 AQ 001730 AQ 120841 AQ 014288 AR 247583 A8 006012
AO 374688 AP 991119 AQ 373643 AQ 800846 AR 359002 AR 076426 AS 373520

will be

paid to holders of Licences:

AL 883309 AC 944902 AP 054761 AQ 547922 AQ 171538 AR 816707 AR 145795
AL 588716 AGC 802030 AP 330979 AQ 040893 AQ 840752 AR 678620 AR 235566
Al 395374 AP 843989 AQ 099775 AQ 688746 AQ 014983 AR 406112 AR 832194
Al 862303 AP 246433 AQ 837930 AQ 413209 AR 201908 AR 887000 AR 3568362
AL 894812 AP 893161 AQ 479766 AQ 426317 AR 365802 AR 911000 AR 747123
AN 6378256 AP 128864 AQ 170604 AQ 863448 AR 937011 AR 782894 AS 371169
AC 418601 AP 0278814 AQ 217707 AQ 320893 AR 373304 AR 358240 AS 346094
AG 850000 AP 296415 AQ 562198 AQ 166941 AR 69105 AR 604975 AS 080955

¥ This offer applies to licences which are actually in force on Saturday, January 6, 1934,

Before the awards are paid, claimants will be asked to undertake a simple publiaity gervice in distribuling leaflels to cncourage
the sale of licences amongst those who at present do not fulfil their obligations by taking cut 2 Post Office Licence belore receiving
broadeast programmes. Claims cannot be considered in connection with any Licence the date of issie of which 15 after Jun, 4. 19 }4,

For full particulars for
claiming awards and a com-
plete list of numbers see

OM SALE EVERYWHERE SATURDAY, January 6
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PRACTICAL
HANDBOOKS

Clearly written and fully illustrated.

sereseess MM aaets s etrrrarrasestierasntsoessossotresesrifentqontiatey

H
This series covers a wide field and will
prove of the greatest value to everyons
interested in meodels and how to make
theni; woodwork and other crafts.

ACCUMULATORS

An o up-to-date  handbook with

dealing
every tvpe of acenmulator, guethods of
chareing themy at home, care ol main-

fenance, alsa explains how to erect a
chareiny station.

MOTOR CAR UPKEEP AND
GVERHAUL

Information coveiinz the cnane, decar-
bani-ingz, valve @ nding, the lichiting
svsten, the carhurctor, eaching <y-rena,
Iubrication, sprinss and sheels absorbers,

steering  gear,  baokes,  wheels,  axles,
{racing noises, ele., cte,

T0Y MAKING FOR AMATEURS
How fo make clarkwork tovs, medel
acroplanrs,  model  locamotives,  pisdet

beats, ingenious tovs operatod Ly <and,
wooden mo lels and tova, electrical toys,
stear toys, guns, kaleidoseop s, cuobats,
ete.

TWENTY-FIVE TESTED WIRELESS

CIRCUITS
Al the sets dezeribed have Yoon deaned
{o meet modern needs. They ravce train
simple crvetal reccivers to o seven-valve
super-heteredvne, and all the sefs have
been made and fested Lefore indclusion,

SIMPLE ELECTRICAL APPARATUS
An cxcellent little bock f{or these who
wish to make simiple asd nscful electrical
appliances, such as gadvanometers, electric
motors, dvnunos and Levden jars,

MODEL BOAT BUILDING

Contains  designs for battlochip, speed
beat, paddle steamer and vachts. Tixeel-
lent molels can be budt witl the simple
direc tions and diagrams given,

THE HOME WOODWORKER

Clear instructions on hiow to e a larae
variety of articles in wood, teaethr with
many uscful hints on wou b-workine,
MODEL AEROPLANES AND
AIRSHIPS
Contains full descriptions of e1sy-to-mnioe
mcdels of evory des o ription that wilt oy,

THE HANDYMAN'S ENQUIRE
WITHIN

Hundreds of practical ileas and hints of
valie o the man who s dever with his
hands.

25 SIMPLE WORKING MODELS

Ingenious and practical de-i s for electric,
steam and elock-worke models,

NEWNES’

HoME MECHANIC
BOOKS

Obtanudle at all Nowsanents and
Lookstulls, or by past 1'2 coch
lrone George Newnes, Lid., R-11,
Southanpton St., Strand, W.C.a,

1/-

cach
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T @V@I‘Y@ﬁﬁ lil

the Wireless business.
i NEWNES’ )

A Sensible IN VESTMENT f

One of the many valuable action illustyations in thiv woh.

This fully illustrated new work deals with the whole |
theory of wireless from the very simplest principles
up ¢ the most advanced stage. It shows you the
most up-to-date practice as exemplified in the fine
commercial sets which have been placed on the
market recently. It shows you the possibilities of
short—wave wcrk and contains numerous useful desngns.

iifting out the Diaghragm and Coil of a Mag navox Spéaker.

This enables the speech ¢oil to be examined if short circuited
or broken windings are suspected,

& ¥ BT ENNEe a0 AN ARl AR U0N GO AN DAL ENGIRGREROEASADOE0ONENEENIOBINRRDASDD

A MODERN REFERENCE WORK

HE pmmcxs in wircless practice during  the
past few years has been enormous. The
Screened Grid, the Pe ntode, the Bigrid, and the
Variable-Mu \ alves have made their appearance
in rapid succession. Band Pass Tuning, Push-Pull
Amplification, the Stenede, the Autotone, the Dual
Speaker, are other items which were unl\nown to
the wircless indusfry a few vears ago0. :

This fully illv. Lr;_Ld \\orl\ is designed to bring
every -reader of “P. W.” . right up-to-date on
thf“ theon, design, and construction.

appliances the modern wirelcss man must have a
thorough grounding - in eclectrical theory, This
point h as been kept well in mind in the compilation
of the present work. » No effort has been spared
. to make the thcmetlcal treatiment complete,

Included in~this’ work arc many proved circuits
and designs, together with full details of the merhods
‘of construction and wiring, and many articles devored

to the servicing of lngh ddss receivers and radio- : :
tration showing the
grams. . fitting of a New Cord.
T
We are convinced that the wealth of information §\"1 “l inf‘)f;"ﬁoife “}5
which has been brought togcther in this work will Reeers:

be of real use to the enthusiastic wircless amateur
and
“wireless *?

absolutely  essential to the man to whom
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Another splendid illus

I\Tﬂwncs Complete Wireless is
bound in 4 serviceable %?’ UTES,
43 you are mﬁez‘ested send post
card tﬂ»day for free illus strated descriptive folder and
details of a convenient easy purchase scheme #o:

"THE HOME'
LIBRARY BOOK CO,

)
N (Dept. ‘Practical Wircless” 6134),
. -~
' 23-24, TAVISTOCK STREET, i
COVENT GARDENy LONDON’ Wo(:qu Testing the hzglsjltl] ité?::]”iitizls:sscia‘;ﬁiwccn Mains
. } , G Geo, Newnes, Lid.
%\"ﬁ\[:'r;;},s})iﬁﬁ\ii‘f, Southanipton 81 = R e R

g P. W. Gift Stamp No. 1

CENTEAL NEWS A L, Practicnl Wireless can e sent.

South Africa : Y,
Lef"z%uul at the General Post Olliee for Trans

six months, 8/8,

Lo,
17/4 pet annum

to any part of the world, post free, t'or
fuission Ly Canadian Magazine Post.



