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FLEXIBLE
RESISTAN

28y
Like all other »LEWCOS™ products, the Spagherti  Resistances
maintain a high standard ot quality- - the result of over fifty years ex-
perience in Wire Manufacture,
‘1 he terminals of This new procuct are specially constructed to prevent
lccse connections and uccuracy is guaranteed within five per cent.

‘The tollowing Lewcos resistances, which are suitable for use in all
circults, are available:—

Flaesistpnce Capacity Resisfance Capacity
[RITTTY M oungs Ohins Moamps
§01) M) 10,000 -
t1) " g4 15,000 s
oy W) y 20,000 v ;,)
1 000 0) 25,000 '
06 i .000 ]
3 0018) 14 40,000 4 16
4.000) 105 1= 0,000 . ¢
S.000 IUJ H.000 Y '
‘- 7500 10 100,000 5

The volue of the resistence (s shown on 1 he sleeve)
“H it's *LEWCOS ' it must be good **

Deon’t Forget to Say That You Saw it in “AW.”

'World Radio Histo
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Your ambition
is to get the best out of your set

It is our function to help you
to realise your ambition. This
we do by bringing to your
notice TELSEN Compsnents, and
by proving their superiority.

All TELSEN Components are
scientifically designed and built
by expert radio engineesrs—they
incorporate many patented
features—they anticipate radio
requirements—have exception-
ally long life—they not only en-
sure true reproduction, but give
tremendous power~they are
consistently incorporated by
expert set designers throughout
the country.

Your ambition will be more than recal-
iIsed if, when buying corponents you
insist on TELSEN.

Telsen Four-pin Valve
Holders.
Price 1/~ eacl.

TELSEN L.F. TRANSFORMERS

“ACE” Ratios 3—1 and 5—1 8/5
“RADIOGRAND"” 3—1and 5—1 J$2/5
SRADIOGRAND " Suvper Patioy —1 17/%

Telsen H.F. Chokes. De-
sizn2d to cover the whols
waveband range from 18 to
4,000 metres, extremely low
self caparity, shrouded in
gcnuine bakelite.  Tnduet-
ance. 130.000 microhenrics}
resistunce, 400 ohuns,
I'rice 2 6 vuch, N

} Telsen Five-pin Valve Holders.
Price 1/3 each.

Teleen Vaive Holders.
Pro. Pat. No. 20286/30.
An entirely new design
in Valve Ilolders, em-
bot'v ng patent spring
metal contatts, which
are designed to provide
the most erficient con-
tact with the valve legs,
whether split or mnon-
vlit. Low capacity, seli
locating, supplied with

atent soldering tagsand
hexagon terminal nuts.

Telsen Grid Leaks.,
Absoirtely silent and none
microphome. practicaily une
breakable, eannot be burng
out, and are unaffected by
atmospheric changes. Not
being wire wound, there are
1o caparity elfect<. Made in
vapacities . 3, 1, 1, 2, 5, 4,
avd 3 miegntnus.,

Telsen Fixed (Mica, Con- N el
densers. Shrouded in genu-
ine bakelite, madein capaci-
ties up to .002 mid, TPro.
Pat. No. 20287/30. .0003
supplied  complete  with
patent grid-leakk clips, to
facilitate series or parallel
connection. Can be mounted
upright or flat. Tested on
H500 voits.

Price 1/- eacli,

A, of Telsen Elcctiic Co., LA, B i 'ngham H‘] n I i‘] : I 4 : . ‘

Please Mention “A.W.” When Correspending with Advertisers
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342 FEBRUARY 28, 1931

e

Better and more beautiful

This new Undy model is not only a masterpiece in modern artistic
furniture but in loudspeaker design and loudspeaker performance.
The more critical the examination the more definitely convinced you
will be that there is no speaker equal either in finish or results to
this new Undy product. Indeed no other speaker can claim such
true tone reproduction. Gives satisfactory results with any set
large or small.

Only the Undy—the 8 pole speaker gives a definite reproduction of all
frequencies found in music or speech.

The New Speaker

WITH THE

Ask for demon-
stration at any
wireless  stores.

British Patent
No. 386,930

) :
LATEST— 6

Full constructional details of the ““Super 60,” the finest set ever described in

WIRELESS MAGAZINE, are contained in the March issue now on sale. It

is a revolutionary 6-valve super-het that gives over 60 stations at full loud—
speaker strength, without any interference.

Simple to construct, amazingly selective, it has only TWO tuning dials, takes
no more current than the average 3- or 4-valve set, and is astonishingly inex-
pensive to build—f12 includes valves, frame, aerial and cabinet.

A SUPER set in every sense of the word!

WORLD’S BROADCAST GUIDE

SIXTEEN-PAGE  SUPPLEMENT tuning charts—an indispensable dirce-

containing complete list of European
and short-wave stations with spaces for
recording dial readings ; three pages of
maps ; special medium- and long-wave

tory for every listener.

More than sixty interesting and instruc-
tive articles are also included in the
March issue of

WIRELESS MAGAZINE

GET YOUR COPY OF THE MARCH ISSUE

NOW ON SALE - -

- - - PRICE /-

You wilt Help Yourselt and Help Us by Mentioning *A.W.” to

Advertisers
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GUARANTEED KITS

58,61 Fetter Lane,
London, E.C.4.
February 2nd, 1931.
Messrs. H. & B. Radio Co.,
34/36:38 Beak Street,
Regent Street, W.1.
Dear Sirs,

We have tested a model of the
¢ 1931 Ether Searcher '’ constructed
by you to our specification and
drawings and have pleasure in say-
ing that it is well and accurately
made.

In testing it we referred to the
scale given in our January 31st
issue, and found that the stations
came in at the identical readings
there shown.

We note that the coil screens are
sturdier than formerly and are to be
commended.

Yours faithfully,
BERNARD JONES,
Editor.

A.C. 1931 ETHER
SEARCHER

Lo d
Baseboard, 16 in. by 10 in. (H. & B.) ... 1
Pavel, 8 in. by 6 in. (Trelleborg) 2
Three-gang .0003-mfd., \qrhblvtouduhcx \nth
drum dial (J.B, Chs nsmlonm) 115

Lung-mfd, v mablu Series Actia? Condenser

action Condenser ( Poly nr) 3
set of three Matched Coils, with canging switel
(two Colvern type TUHSC and one t_vpc TR 1 10
Low-frequency Transformer (Telsen ‘ Ace,’’
ratio 5 to 1) e
O1-mfd Fixed ('omlonat.r(l ¢ fat t\p()
Udu2-mfd, Fixed Condenser with ; erid- h.xk Lllps
(r.c.C) .. 000
.0002-mtd. Fixed Condenser (Telsem
.0003-mtd. Fixed Condenser {Telsen)
Thiee 1-mfd, Fixed Condenser- (Dubilier
2anid, Fixed Condenser (Dubilicr)
T hree Five-pin Valve Holders (Telsen) ...
RHigh-frequency Choke (Telsen) ... ca
Two 2-megohm Grid Leaks (7elsen)
tirid-leak Holder (Lissen)
Three Coil Screens and S.G. Valve s:reen (H a-m
8.) (SPECIFIED)
Aluminium Foil Sheet, 15[ ln by9 in. tH &B;
Terminal lslock (Junl!) %

NNV =N oo

-~

T.houite Strip. 7in. by 2 in, (lr« Ihlur;.) 1
Your Terminals, marked : A, 1), 1.5 ( )(BLI-
ling-Lee) 1
I‘ld\up ll(I\(IO(lht\pt BIKO. 2
15-ohtin Potentiometer for pauel mountm" 2
600-ohm, 1,000-ohm, and 100,000-ohm Spag-
hetti Reslstances (H. & B.) 5 4
1.000-ohm Wire-wound Ttesiotance ((‘hudu .
Lyons x
T.ow A[roqucnc) (hokt “() honrn - (l1-~1 n) 12

WAL W AW ONWO NONVAMOOL OO O 00 O 0O

T'wo yards of thin Flex (Leweotlex)
Scven  Spade  Terminals, miarked @ 11
-1, 0T 4-2, U .':0,1[1 1. L. .-)
(Clix) o 2
Connecting ‘Wire and smvmg (H & B. )

casH price £7 . 4. 10

ANY PART SUPPLIED SEPARATELY. EVERY KIT ORDER DIS-

PATCHED THE SAME DAY. TRADE SUPPLIED.
riage paid on all retail orders.

C.0.D. charges paid on all orders over £1

H & B RADIO CO.

34, 36, 38, BEAK ST., REGENT ST., LONDON, W.1.
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H&B

ALL-ELECTRIC 1931 ETHER SEARCHER
THE SECRET

ORDER
NO DELAY THE
H. & B. WAY,

TO-DAY

H. & B. CABINET
£1.16.6

Built to Specification,
Supplied by return

TRADE SUPPLIED

Terms:—Car-

(lmateur Wireles

S

Baseboard, 18 in. by 17

Main-

of the Ether
Searcher is
the Screen-
ing.

Mr. SIEGER
uses H. & B.
SCREENS
Exclusively

A.C. UNIT
FOR
1931
ETHER

EARCHER

£ wad
in. (H. & B.) % 1t 6

Transtormer. with secondary winding r

1-1olt tilnment and U7 Westinghouse recti-
fier (Regentone, type WR.T) .1 8 0
\\unu"h(mw Metal Tiectitier, type 11 ’I 7 ] BB
2u-henry Smoothing Choke (Varley) ... 110
‘Thace t-mfd, Fixed Cendersets (tht-velt worke
it ')(l)ul'xlu' . 18 9
Three 2-mld, 1 d (‘(muc-nq T3 (Imhxlu l) 7 8
t2o.060-oh Yariable Wire-wound Resis tan(c
(Regentstat) o 9 6
20,000-0hm Spaghetti Remtance (H & B ') 1 3
30,000-ohm Spaghetti Remtance (H. & B) 16
1-bonite Strip, $in. by 2 in. 10
zeven Fermials, my arked :
T, | ¢ o '
Lec) o0
‘Three \'mla nf Mai ins T l(\ (Iu\( os)
Thin Connecting

Flex Swileh (Bulginy
Doulde Fuse Holder

’

H & B GUARANTEED KIT, CashPrice £5.13.7

3 Mullard Valves £1 :19:0 extra ;

LR
caoooe

CASH pmt;E £6 1 6
BATTERY MODEL F

Oak Cabinet £1 :1 :0 extra.

Telephone:
GERRARD 2834
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SEVEN POINT
SUSPENSION

Practical experience  has
shown that the Cossor 7
point suspension  system
definitely eliminates micro-
phonic noises. This system
is employed in the support
of the exceptionally long fila-
ment of the Cossor 210 H,L,

1l

uh-I

MICA BRIDGE
MOUNTING

Permanent alignment of ¢che
1lectrode system 1s cnsured by
stout mica bridge which forms
an antegral parr of the anode
assembly. When finally secured
= position the whole srructure
becomes one interlocked unit.

UNIFORM
PERFORMANCE

The Corsor mica bridie eon-
struction permits no variation
of characteristics due to
differences in inter-electrode
spacing. Complete uniform-
try of performance is therefore
ensured between all valves
of the same type.

5,

C. Cossn Lta, Hizhbury Groe, London, N5

FEBRUARY 28, 1931

Y/ :
'/ Designed
/ effici H.F
efficient H.F.
A lificatio
The New Cossor 210 H.L. affords to all users of non-
screened grid Rececivers an opportunity of materially
improving the performance of their Sets. Its favourable
grid current characteristics enable it to give an unusual
degree of H.F. amplification without the use of grid bias.
Its advanced constructional features (described in detail
below) result in great mechanical strength, which ensures
exceptionally long life. And, by employing the famous
seven point system of filament suspension the New
Cossor 210 H.L. is rendered definitely non-microphonic.

The use of this valve will considerably increase the
efficiency of any non-screened grid Receiver.

The new Cossor 210 H.L. 2 volts, *1 amp. Impedance
22,000. Amplification Factor 24, Mutual
Conductance, 1°'1 m.a,v. Anode voltage 8 6
75-150, DPrice « - ¢ o o <« o .o -

THE NEW

OSSO

210 H.L.

Be sure to get one of our novel. circular Station Charts, which
give identificanion details of nearly 50 stations with space for enter-
ing your oun dial readmngs. Ask your dealer for a copy, price 2d.
or send 2d. stamp to us and head your letter ** Station Chary, 4.1 !

Q7719

Advertisers Appreciate Mention of “A.W.” with Your Order

World Radio Histo
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NEWS - & GOSSIP-ortve- WEEK

OUR GREAT COMPETITION

HAT about vour entry for the

“Lther  Scarcher”  Competition
A'ready many entries have been received,
and the Technical Statf is starting on the
dilficult job of selection. Ivery ‘‘Iither
Scarcher” builder must make a point of
taking part in this simple competition,
which is open to cvery amateur constric-
tor. We are offering fifteen cash prizes,
tetalling /50, and, in addition, there will be
2 number of small commendation prizes for
the owners of sets the performance of which
is not quite up to winning standard.  Turn
to page 361 for full particulars of the com-
ptition, and get busy on vour set no:.

B.B.C. FINANCE

“ 7 HIZN the question of subsidising opera
by money taken from the B.B.C.’s
licence revenuc was discussed in Parlia-

ment some  time  avo, the Postmaster
General stated that the B.1.C.s licence was
up for revision.  Although the B.B.C. will
undoubtedly nced more money for the
development of its Regional Scheme and
for the improvement in National and
Regional programmes, nothing definite has
vet been scitled by the Treasury officials.
The sum of /200,000 has been mentioned as
a figure likely o indicate the amount of
increased revenue coming to the 1B3.1.C,,
but this is, so far as we are able to learn,
pure speculation,

PROGRANMIME COSTS

N view of the fact that the B.B.C.s
policy of centralisation has advanced
appreciably during the past year, the ques-
tion has been asked as to whether the B.B.C,
is thereby saving moncy on programmes.
On the contrary, Savoy Hill tells us that

ENGLAND’S

RECORD-BREAKER BROADCASTS

—

Durfng his speed-making trip in America, Malcolm Campbell had frequently to Jface the
microphone and talkie camera—and when he returned he was rushed off to the B.B,C. micro-

phone ! Herc he is making a talkie, standing by “Bluchird **

| A, TH
worida LL lio Histor )
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programnies cost more now than when all
the relays were working and sending out
programmes of local interest. The rcason
for this increased expenditure is duc to the
general improvement in the standard of the
progranmes. And onc must not overlook
the fact that the B.B.C. Symphony Orches-
tra costs over {100,000 per annum,

NO SOUND YET

l{lZPORTS that the North Regional

station has been heard testing are
incorrect, because up to the time of going
to press the only signal that has been sent
out from the Moorside Iidge site has been
irom a little experimental transmitter of
less than 100 watts power, This has sent
out a carrier wive to provide the B.B.C.
engineers with general radiation data.
“The nsual rumours prior to the opening of a
new B.B.C. station are now coming thick
and fast from the north. Tossibly by the
time this is read preliminary tests of the
actual North Regional gear will be taking
place. +But they will be on low power and
not intended for public participation. We
may cxpect an announcement regarding
the public test times during the sccond or
third week of March,
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—Continued

STILL THEY GROW
HETHER the B.B.Cs Regional
Scheme is liked or not seems to be

indicated by the fact that records for
January, 1931, show the largest increase for
several years, namely 108,027 licences.
‘The total now stands at 3,501,077 for paid
licences and there are 19,942 licences issued
free to the blind. 1t is interesting to com-
pare the present total with that of the same
period last year. During January, 1931,
Yicences passed the three-and-a-half-million
mark, whereas in January, 1931, they
passed the three-million mark. This
increase is all the more remarkable in
view of the general state of depression.

ELECTRICAL INTERFERENCE

l‘()LLO\\" ING the article in last week’s

issue, some further facts are now
available regarding electrical interference.
Over three thousand complaints were
received during 1930, of which a con-
siderable proportion were sent to the Post
Oftice for investigation. For ordinary
clectrical interference large fixed condensers
are still the most effective cure. It is
interesting to learn that, since the incep-
tion of Brookmans Park, fewer complaints
of eclectrical interference have been re-
ccived from North London. No doubt the
increased ratio of signal strength to inter-
fcrence accounts for this improvement.

FORTHCOMING O.B.’s

A LARGE number of sporting events
7\ arc entered in the Outside Broadcast
list for running commentary arrangements
in the coming months. On February 28
National listeners will hear Captain Wake-
lam describe the Wales v. France Rugby
International and Regional listeners will
have Mr. Allison’s story of a match in the
sixth round of the I*.A. Cup. The Oxford
and Cambridge Boat Race on March 21
will be described in a running commentary
by Mr. John Snagge, while the scenes on
the course during the race will be described
by Mr. Holt Marvell. The latter, it will be
remembered, did the commentary of Amy
Johnson’s arrival at Croydon from Aus-
tralia. Both he and Mr. Snagge arc members
of the 13.B.C. staff. Other future arrange-
ments include commentaries on the Grand
National, the semi-final and the final of the
1.\, cup, the Derby, and the race for the
+ hneider Trophy.

RELEASED FOR RADIO

F3YOM WALLS has written to Denis

O’Neil, releasing him from his part in
Varry the Girl on the nights of March 5
Regional) and March 7 (National) to
cnable him to take part in the radio
play Rich Girl, Poor Girl. This is the first
oceasion in the history of the B.B.C. that
an artiste has been relecased from  his
theatre contract to enable him to-. broad-
:ast. Denis O’Neil will take the character
of “Tom” in this radio musical comedy.
A\ few vears ago Denis O’Neil’s name was
frequently in the broadcasting programmes.

A NEW TELEVISION SYSTEM?

1 ECENTLY a demonstration was given

in Paris by M, Barthelemy, of a tele-
vision device which works successfully on an
ordinary set. A report stated that figures
were produced in clear relief and in colours,
that the image was not blurred, and facial
features were sufficiently distinct to permit
easy recognition of individuals. It is
understood that M. Barthelemy claims his
apparatus attains a perfection thus far not
reached in other countries, and he says he
can televise a complete scene. But—
so far, details are not available.

HYJ—THE VATICAN STATION
the new Vatican transmitter,

I IY. which was opened by the Pope,
and was so much ““splashed”” by the daily
Press, was built at Chelmsford. It works
on cither 19.84 or 50.26 metres. The first

BISHOP’S MITRE MASTS!

VERY effort has been made to har-
monise, so far as possible, the trans-
mitting buildings and acrial towers with the
surroundings of the Vatican city. The tops
of the masts are finished otf to give «
Bishop’s mitre cffect. A special receiver
maintains good communication between the
Vatican city and practically any part of the
world. This receiver is situated in one ol
~the rooms of the transmitting station and
uses a vertical acrial placed at a distance of
only a few yards from the transmitting
aerial. Its length is adjustable from the
receiving room. During tests which have
taken place during the last week the Vati-
can station has carried out coinmunication
with Australia, India, South Africa, Argen-
tine, Canada, and the United States outside
Europe, and with London, Paris, Berlin,
and Madrid.

transmitter
panels is the
main amplifier
unit for both
waves, The sec-
ond contains
the intermedi-
ate amplifiers
and the new
Marconi-Frank-
lin valv : mast-
erdrive anit for
the siorter
wavelength,
The third panel
comprises the
intermediate
unitsand mast-
er drive unit
for the longer
wavelength,
whilethe fourth
panel isa mod-
ulator and key-
ing unit. The
transmitter is
rated to deliver
from 8 to 10
kilowattstothe
acrial feeder system, the output depending
slightly on the wavclength used.

TWO AERIALS

I WO acrials are provided, one aerial for

cach wavelength. This type of acrial
has been developed by the Marconi Co., and
is an improved type of vertical short-wave
aerial. Both aerlals are suspended be-
tween two self-supporting lattice steel
towers 200 feet in height and 296 fect apart.
The power from the transmitter is conveyed
to the two acrials by two separate concen-
tric copper tube feeders similar to thosc
used at the Beam stations. The transmit-
ting building itself is situated near the rail-
way terminus in a part of the grounds in the
Vatican which is surrounded by a Roman
wall 45 ft. high, and the masts are placed
outside this wall. In order not to destroy
the amenities of the Vatican gardens a
tunnel 141 ft. long passing under the Roman
wall has been constructed to accommodate
the acrial feeders.

of the four
THE

World Radio Histo

The bases of the huge masts at Slaithwaite, from which test broadcasts will
be heard in the near future. ) ;
is at present testing on the site

NEW STATION

e \\\

A small 100-watt experimental transmitter

SHORT-WAVE TELEVISION

OME interesting experiments have just
been made by engineers of the National
Broadcasting Company in the transmission
and reception of television on short waves.
These tests were conducted in the heart of
New York City and it was found that the
waves acted very much like light waves—
being easily absorbed, reflected and re-
fracted. They literally bounced around
among the steel buildings. Reflected
waves caused the television receivers to
show twoor even moreimages !  With these
short wavelengths many ‘‘dead spots”
were found where little or no signals could
be received, these areas of poor reception
being due evidently to absorption by steel
buildings.

The Radio Maroc programmes are daily
relayed to the Rabat short-wave trans-
mitter during the day on 23.8 metres and
from 8 p.m. G.M.T. on 32.26 metres.
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EXCLUSIVE TO

“AMATEUR WIRELESS”

Tackling the high-power jamming problem as exp[amed by Mr NOEL
ASHBRIDGE, Chief Engineer of’ the B.B.C., in an interview with the

“ AMATEUR W IRELESS

Y first question to the Chicf Engincer
was why the European broadcasting
organisation had recently met at Semmer-

ing, 1 was told that this meeting had not
been  specially  convened through any

specific trouble but was onc of the usnal
meetings of the Union International de
Radiodiffusion.

The Techuical Committee that met at
Semmering had  to  consider proposals.
concerning broadcasting matters for the
C.C.LR., which takes place at Copenhagen
in the summer of this year. There was also
a special committee to frame proposals
for the International Telegraph Convention,
which will take place at Madrid probably
in the latter part of 1932.

‘“Apart from these discussions,’” stated
thie Chief Engineer, “we had long talks
concerning the growing interference Dbe-
tween high-power Iuropean broadcasting
stations.”’

Extension of Wavelengths

I gathered that the preparations for the
Madrid Conference included proposals for
an extension of the present wavelengths
allocated to broadcasting.  An attempt
will be made to obtain longer wavelengths,
which are, of course, more capable of
viving a service over a wide area than the
short wavelengths, particularly in moun-
tainous districts.

“The difficulty at the moment,”” ex-
plained Mr. Ashbridge, “is that scveral
countries in Furope find it impossible to
give a truly national programme owing to
the attenuation of the short wavelengths
allocated to their broadcasting stations.”’

Readers will recall that, at the Washing-
ton Conference in 1927, when the world-
wide distribution of wavelengths was last
reviewed, broadcasting was a comparative
newcomer. It was not nearly se much an
essential part of everyday domestic life as
uow. In view of the world-wide interest
taken in broadcasting there is reason to
hope that, in spite of contending claims,
broadcasters will perhaps gain some con-
cessions in connection with wavelengths
above the normal medium band between
200 and 600 metres,

“With regard to the question of inter-
ference between high-power stations, par-
ticularly those on adjacent wavelengths,
discussion at Semmering naturally centred
round the interference that has been

experienced between the London Regional -

station and the new high-power Miihlacker
station.

“During the week preceding the meeting
at Semmering some tests were carried ont
at Tatsficld by the B.B.C. in conjunction
with German engineers.  The object of
these tests was to find out why the
Miihlacker station was causing such bad
interference in the London district. Several
receivers of different types were used during
these tests. It was apparent that the
interference could be cut out by highly
sclective sets. To obtain complete elimina-
tion of interference it was necessary to cut
off frequencies above 4,000 cycles.

“This naturally affects quality very
seriously and is therefore not an acceptable
permanent solution of the difficulty. And
even under these conditions some  side-
band interference may be audible at times,
although such interference is only slight
owing to the comparative weakness of
side bands above abont 5,000 cycles.

Modulation and Interference

‘“It also appeared that the amount of
interference experienced was roughly in
proportion to the depth of modulation of
the distant station. Moreover, slight
over-modulation did not enormously in-
crease the amount of interference. On the
other hand any appreciable amount of
over-modulation not only causes an in-
crease of interference, but spoils reception
in the service area of the station itsclf.

“It may be said that the rcason Miih-
lacker disturbs the London station is that
the strength of the reflected wave in the
London arca is unusnally great. In fact,
the ficld strength rises at times to four or
five millivolts per metre.

“The German engineers are trying to
see whether this effect has anything to do
with the arrangement of the aerial at
Miihlacker. You can say that the Germans
are doing everything possible to improve

'World Radio Histo

Special Commissioner.

conditions for us. There is the possibility
also that we may be experiencing this
trouble through a peculiar condition of
the Heaviside layer.

“Similar difficulties are being experienced
in America, where, you w111 remember,
most stations have a 10-kilocycle separa-
tion. It appears that under certain condi-
tions cven 10 kilocycles is not enough
separation for high-power stations.”’

An Experiment

It is realised by the European broad-
casting organisations that the interference
problem is serious and that the difficulty
between  Miihlacker and  the London
Regional is likely to be repeated elsewhere.
But they have to bear in mind that some
high-power stations in Europe working on
adjacent wavelengths do not interfere with
cach other, A good example is the case
with whiclh Rome and Stockholm work
side by side in the medium wavelength
band in spite of the fact that both stations
have power ratings of 75 kilowatts.

“The Conference at Semmering decided
to carry out very extensive tests whereby
the strength of a large number of Lm()pc(m
bro1dcastm" stations will be measured in
as many countries as possible, probably
about fifteen.  Working according to a
programme already arranged, our object
will be to find out whercabouts in Europe
the down-coming or retlected wave of any
particular station may be expected to be
strongest. It is obvious that data of this
kind \vill be a great help should it become
necessary to rearrange the wavelengths of
Luropean broadcasting stations.””

The tests referred to by the Chief
Engincer will take two or threce months,
as a very careful analysis of the measure-
ments will be necessary. Before 1 left, the
Chief Engincer sounded a note of hope to
broadcast listeners.

“The dithiculties of high-power broad-
casting are now fully realised by the
broadcasters of Europe. It will not be
necessary to wait until every station is
interfering with every other station before
any attempt is made to remedy troubles
due to interference.”’

~
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THE HOW AND WHY OF RADIO

XXV—MAINS WORKING—
- VOLTAGE REGULATORS

If you are a beginner in wireless, now is your chance to gain a clear conception of its theory

In this series of articles, specially prepared for the beginner, no previous

It is intended to deal with every aspect of the subject

and the whole series will endow the beginner with sufficient knowledge to enable him
to derive the greatest possible interest from the fascinating hobby of wireless

and practice.

knowledge of wireless is assumed.

\"O\V for voltage regulators; in the nor-
L N mal set only the last valve needs the
maximum voltage of the mains unit, the
preceding stages of high-frequency and low-
frequency amplification working with much
lower anode voltages. The most straight-
forward way of dropping the maximum
voltage to a lower voltage is shown by
Fig. 1. Here is a resistance in scries
between the positive side of the maximum
output and a terminal marked ‘4 Sub.”

SMOOTHED D.C.

Fig. 1. The series-resistance method of

dropping voltage

This subsidiary terminal will provide a
certain voltage with respect to the negative
output, this voltage depending upon the
value of the resistance and the current
tlowing through the resistance. Now, the
current flowing throngh the resistance will
be the anode current of the valve whose
anode goes to ““-- Sub.)’  Suppose the

I'EW days ago a friend, who has just
Il taken up short-wave work, asked e
if it was really necessary to use any par-
ticular type of aerial for short-wave recep-
tion and, if so, what was the best type to
use?  Some people tell you that they get
excellent results with just any kind of
1erial, and others state that some particular
type is necessary for use on the short
waves. \n instans e of this is shown in the
peculiar construction of the aerials usatl
for beam reception. Anybody might ~tate
perfectly trutbfully that they can receive
the beam signals on their own receivers at
a shattering strength merely by attaching
a few yards of wire to the acrial terminal,
and yet at the beam receiving stations
complicated acrial systems are used, which
to the ordinary listener may appear to be
quite unnecessary.

maximum voltage is 200 volts, the sub-
siiary voltage wanted is 120 volts, and the
anode cnrrent 1> 3 milliamperes. Knowing
these facts, we can easily ensure the required
drop of So volts by applving our old
friend Ohm’s Law to the ~imple problem of
fixing the value of the series resistance.

Voltage Drop

By Ohm’s Law we know that resistance
in ohms equals potential drop in volts
divided by the current in amperes flowing
through the resistance. So in our example,

E—3o

1
257,000 ohms approximately.

To fecd the anode of a valve with less
voltage than the maximum therefore
involves a very simple sum to find the right
voltage drop in the resistance.  Once
again, resistance in ohms cquals volts to be
dropped divided by current in amperes.
As the anode current is always in milli-
amperes (thousandths of an ampere), we
have to multiply the answer by 1,000,

1,000 =

Another Method

Another method of voltuge dropping is
<hown at Fig. 2. This is called the potential-
dividing method, sometimes nsed when the
series-resistance method would be incon-
venient, but rather prone to cause unstable
results unless precautions are taken in the
sct. The two ends of the winding of the
potentiomcter are connected across the
output, the shider and the negative end
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forming the subsidiary output. The current
flowing through the potentiometer winding|
is kept down to a low value by making the
resistance high.

Note that the value of the resistance in
this circuit has little to do with the value of
the subsidiary voltage, which depends on|
the position of the slider along the poten-
tiometer winding. From the positive to
negative ends of output there is a pro-
gressive fall of potential; thus at the mid

SMOOTHED D.C.

2 MFD,

Fig. 2. An alternative method of dropping
voltage making use of a potentiometer

point the -ubsidiary output would he hal
the maximum; two-thirds of the way
towards negative the subsichary outpu
would be one-third of the maximum, and
0 on. Note that, in the Fig. 1 and g
2 circnits condensers are shunted across th
subsidiary and negative terminals,
Ho1spor.

{
<. §

AROUND THE
SHORT-WAVE DIAL

Ihe truth is that, as far as the ordinary
amateur is concerned, he cannot do better
than follow the conventional rules and
erect as cfficient an aerial as he possibly
can. The amatenr experimenter generalby
demands that his short-wave receiver be
capable of reception on, or over the whole
of the short-wave band from, <av, 15-to
100 metres, and the usual type of aerial,
provided that its etficiency is the maximum
possible under normal usual conditions,
will give the Dbest possible results for this
type of receiver. At the same time, it
must not be forgotten that it is certainly
possible to design an acrial of some par-
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facturers have been very quick in respond

ticular type which will give results 1)Ctt(’1'
than the usual tyvpe, buf this tvpe of aeria
can only be wused over a lmited waveband)
Thus, a number of acrials, cach designed
to work cfiiciently on a certain limites
range of wayelengths, would be necessary
So it will easily be scen that for ordinary
amateur u-e the usual single aerial o
multi-strande 1 wire, will provide the most
~atisfactory results.

It 15 gratifving to the amateur to notice
that manufacturers are at last paving somé
attention to the needs of the short-way
enthusiast.  In the United States, manuf

ing to the demand for short-wax e receiverp
and apparatus, Many are now making
~hort-wave super-heterodvne adaptors, in
tended for use with their own particular
type of broadcast receiver. AMLB.
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S there any way by which the ordinary
i listéner, withont laboratory facilities,
<«n form some mental picture of the types
of vibration taking place in the diaphragm
lof a loud-speaker ? It is comparatively casy
*to picture the rapid vibration of a taut
istring or the legs of a tuning-fork when pure
;or fundamental notes are being sounded,
ibut it is quite beyond the powers of most of
:us to imagine what complicated vibrations
A(say those produced when the Gershom
Porkington quintet are playing) look like.
Simple Stylus Vibrations

1t is sometimes stated that the indenta-
ticns on the grooves of gramophone records,
if presented in graphic form will show us
the type of such vibrations, but this is not
stuctly trne.  What we see in the record
graph is the necessary variation in the
impulse that must be given to the stylus
or ncedle to set the whole body of the
sonudbox diaphragm into the remarkable
gy mnastics necessary for the production of
complex sound waves in the air.  First of
all we must grasp the fact that the
vibrations of a diaphragm-actuating stylus
arc altogcether ditferent from those of the
diaphragm itself. 1t is just as different
as are the movements of the fingers of a
pianist compared to those of the strings of
thc piano itself.  The movement of the
stylus is the sum total of movement in
two directions only—from side to side—
as graphically shown in Fig. 1. On the
otker hand. it is quite impossible to form
a simple single-line representation of the
movements of a diaphragm for the simple
reason that it does not move as a whole. but
as an almost infinitely variable number of
separate sections, '

The effect of the impulses given to the
diaphragm by the movements of the stylus
is to cause separate scctions of the dia-
phragm to go into particular rates of
vibration so that we get an heterogencous
group of air-waves produced simultaneous-
1y. We must, thercfore, clearly distinguish

WATCHING YOUR

(Imatenr Woreles,

LOUD-SPEAKER WORK

A novel experiment that will enable you to observe the
complex vibrations of your loud-speaker diaphragm

the graphic wave-form represented in the
groove of the gramophone record as quite
distinct and different from that of the
vibrating diaphragm. We must realise
that sound waves.are not comparable with
a train of dissimilar coaches all connected
together and travelling continuously in one
straight line, but are more comparable to
hundreds of different trains of various
characters and lengths, all travelling on
parallel lines. At one instant there mayv be
onec hundred or more of these trains travel-
ling in association and all arriving togcther
on the car-drum of the listeners, while at
the next instant but three or four trains
travelling and arriving in association.

Making Sound Vibrations Visible

If this is a little difficuit to comprehend
mentally, there 7s a way of making complex
sound vibrations easily visible by means of
a simple picce of apparatus shown
above.

This merely consists of a soap-bubble
film stretched across a circular aperture
in a metal plate which is attached to a

A

Fig. 1. Diadrams showing the movement of
the gramophone stylus

short sound-collecting tube. It may be
made as follows. Obtain a circular sheet of
aluminium plate about 1/32°in. in thickness
and 3 in. in diameter, and at the centre of
this disc punch, or cleanly cut out, a hole
from 1 in to 11} in. in diameter. I'rom thin
cardboard make a funnel-shaped tube, open
at both ends, about ¢ in. long, with the
smaller end slightly less than 3 in. dia-
meter. The other end of the tube should be
somewhat larger. Place the metal disc on
the top of the smaller end and secure the
disc in this position by means of adhesive
paper applied to the upper surface of the
disc and the sides of the tube. The central
hole in the disc must, of course, be left
entirely uncovered.

Now make up a strong soap solution,
preferably in rain or distilled water to
which may be added about 5 per cent. of
glycerine—or one of the ‘“‘soap bubble”
solutions may be purchased and used
instcad. Dip a finger into the soap solution,
place the full length of the finger on the
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upper surface of the disc and sweep it
cevenly over the central hole. This will
result in the production of an intact soap-
bubble film over the hole in the disc; a good
quality film will be found to last for from
five to ten minutes during the subsequent
experiments.  The film is casily rencwed in
the same manner.

How the Experiment is Made

If the open end of the device is now held
a short distance from the month of a loud-
speaker, or a telephone ear-piece is placed
in the open end of the tube, the complex
group of air-waves which are produced by

the diaphragm of the clectrical reproducer

in action will cause the delicate membrane-
diaphragm of the phonoscope to vibrate in
similar complex unison. To anyonc who
has not scen this experiment before, the
result is apt, at first sight, to be a little
disappointing, but with careful attention
amd some idea what to expect, a remarkably
interesting and iustructive time can be
spent watching the elaborate movements
of the film. Thesc movements are most casi-
Iy observed if an clectric lamp is arranged
in such a way that it is a little above and
to onc side so that its rays fall on the soap-
film at an angle of abont 45 degrees, while
the observer watclies the film from about
the same angle on the opposite side of the
instrument.  During pauses in the pro-

gramme transmission the film will be scen
in faint tremor, but immediately a voice
or music sounds a shimmering rapidly
changing pattern of reflected light will
appear on the surface of the film. These
intricate  light

patterns are pulsating

weay;

Fig. 2. A few examples of the light figures on
the soap-bubble film in the experiment

scctions of the soap membrane, cach
revealing the groups of air-waves which are
impinging on the membrane; dancing, in
fact, in absolute step with the pulsating
figures set up in the car-phone or loud-
speaker diaphragm, and producing an
cxactly comparable total picture.

Notice the slower and much more
extensive pulsations, on the whole, which
occur when bass instruments or low-toned
male voices sound; the dance of the light

(Continued at foot of next page.)



Making a talkie of Jack Hylton's band while recording for the gramcphone

’l‘}IE other day I was at the First
National Pathé studio when a “‘talkie
short”’ was Leing made of Jack Hylton's"
band; and I was forcibly impressed by the
extremely complicated process involved
in the making of even a short scund film of
this description in what one may consider
ideal conditions. One cannot help making
comparisons with the conditions obtaining
in an outside broadcast. The idea was to
film Jack's band in the act of making a
gramophone record, and a certain amount
of by-play was introduced to give the etfect
of the record-making process. \What a fine
outside broadcast it would have made !

The Pathé studio is draped, and is about
the same size as the studio No. 7 at Savoy
Hill. The same elabcrate precautions to
keep out oxtraneous noises are provided,
the doors to the studio being about 12 in.
in thickness. At one end is the “set’’—a
stretch of parquet flooring with a heavy
curtain at the back forminy an eftective
setting for the film. At the other end, ina
sound-proof cabinet with a giass window, is
a camera.

When I arrived, the lighting engineers
were busy fixing up the huge "‘stuns’’—
arcs and mercury lamps, which flool the
place with artificial daylight. The heat
and elecrrical interference.caused by these
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is amazing and this, of course, is a difficulty
with which the B.B.C. nnever has to coatend.
There are travelling light battens too,
which are carried on a sort of conveyor
crane affair hanging on steel girders from
the roof. TUp in the gallery is another
sound-proof hut where the recording engi-
neers can work entirely insulated from the
noise going on below,

The immediate space reserved for the
film set was faultless, but every other inch
of space not within range of the camera was
covered with film apparatus, light battens
and coils and coils of trailing cable. To
add to the general confusion the camera
man realised that he could not get a
proper “‘shot’’ from inside the sonnd-proof
cabinet, and so the camera was stood in a
precarious position on the top of the box,
the enginecrs baving to clamber up and
down on ladders.

Studio Chaos

Ten nunutes before Jack was due to
begin it seemed impcssible that order
could ever be resolved from this chaos.
The B.B.C. does not cut its limits so fine in
this respect; but in dne time everything was
zcady. TLe camera-man signalled that he
was in focus, the light man touched a
switch and released a Jood of dazzling
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A “TALKIE”
AND

“0.B.”
COMPARISON

T he similarity in the apparatus
used by talkie-film engineers
and that handied by the B B.C.
“O.8B.” depaitment is com-
mented upon in this account of
a visit to a London film studio

white light, the producer blew his whistle
and then all waited for the sound engineer
who, up in his little hut in the gallery, had
the final word. There were ten seconds of
silence while the sound-record film was
started running, and then the red light
flashed.

Just before Jack raised his baton an
engineer dashed forward into full focus
and banged together two large pieces of
wood. The orchestra had not expected this
and there was so much general confusion
that a new start had to be made !

“It’s all right,”” said the producer, ‘‘we
do that just to create a synchronising mark
both in the camera and on the sound re-
cording machine.”” 8o, reassured, Jack
played on! Jor the purpose of giving the
impression that the recording was being
done in a gramophone studio an old-
pattern Western Electric microphone was
put in full view, but the real microphone
for the film recording was hung up above
the orchestra and was, of course, out of
range of the camera.

While the band was playing I clambered
up to the sound engineers’ hut and heard
what was going on below through his
pilot lond-speaker., N

1 repeat; it would make a fine outside
broadcast. K.U,

” =
“ Watching your ILoud-Speaker
Waork ”

(Cantinued fronr preceding page)
spots from the centre of the film radialiy
to its edee at the terinination of a sentence
by the unaouncer; the comparative sim-
plicity of the light pattern when a single
note is scunded; and the astonishingly
intricate responsc when an orche-tra-is
playing.  In Tig. 3 a few of the simpler

Jight patterns are indicated.

A Yisual Image

Yor @ clear conception of a visual image
of the cliaracter of sound waves the impor-
tant thing is to remember always that the
diaphragm is not -imply -ending out a
complicated train of air-waves, but that
the whole diapbragm has the peculiar
faculty of breaking up into variously
pulsating scctions,

PROSPECTING BY RADIO

\VJIF_,\.‘ ores arc suspected beneath a
niece of land, the usual procedure is to
instal expensive drilling apparatus, sink
shafts, ohtain specimens taken at ditferent
levels and await the gealogists’ reports.

Nowadrys, minirg ergincers use radio
to assist in the search tor the lodes. When
a transmitter or oxcillitor is aperated on
the ground any lodes bencath the surface
will kave current induced in them. This
will create a magnetic field which can be
detected by special receiving apparatus.

In this way all ore deposits occupying an
area of at least 50 snperticial vards and at a
depth of not more than 200 fzet, can be
accuratddy Jocated.  Zinc are, however,
owing to its nof containing sufficient

“AW.” Solves your Wireless Problems

World Radio Histo

sulphide to render it conductive to high-
frequency currents, cannot be located by
this means. It is only ore which will not
react to induced currents.

A transmitter with a directional aerial
and using a wavelength of 10,000 metres is
mounted on a car. The receiver is placed
above the suspected ore and the trans-
mitter placed fifty yards away.

The operator, then listens in for induced
currents in the immediate vicinity. In
Canada the system has been in use for a
considerable time and during its use over a
period of eighteen months. only one crror
was made.

H there are any power lhnes or even
telephone wires near the arca under survey,
it is a somewhat difficult matter to use the
radio system satisfactorilv, and it is in the
open spaces miles from habitation that its
utility i3 most pronounced.
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A NEW MULLARD
2-VOLT VALVE
FOR MODERN
RECEIVERS

Type P.M. tHL has been particularly designed for use
in aperiodic choke-coupled high frequency stages
such as are incorporated in many modern portable
receivers, but it is equally efficient as a high frequency

amplifier in stages employing tuned coupling circuits,
or as a detector when followed either by a high
impedance low frequency transformer or by a resis-
tance-capacity coupling incorporating an anode
resistance of approximately 100,000 ohms.

CHARACTERISTICS.

Maximum Filament Voltage - - - 2.0 volis
Filament Current - - - - - 0.1 amp
Maximum Anode Voliage - - - 150 volts
*Anode Impedance o - - - 18,500 ohms
*Amplification Factor - - - - 28

*Mutual Conductance - - - o 1.5 mA/volt

*At anode volts 100: grid volts zero.

PRICE 8/6

Mullard

THE -MASTER +-VALVE

|

Advt. The Mullard Wireless Szrvice Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2 Ark:

Yo Ensure Speedy Delivery, Mention “A.W.” to Advertisers
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1931 ALL-ELECTRIC
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CHASSIMOUNT AGAIN/

The new J.B. ¢ Chassimount ” is the basis of the scason’s Star Circuits
—the Mullard Otrgolas, the Challenge series, the amazing 1931
Ether Searcher. J.B. precision has made possible the accurate
control of several tuned circuits with a single dial. Two, three, cven
six tuned circuits—one knob keeps them perfectly in tune, brings in
station after station.

The ]J.B. ¢« Chassimount ” is built and designcd as a unit.  Each stage
is adequatcly screened, and has a .ocoxr “trimmer” to balance out
stray capacities. This trimmer is adjusted Qnce only—no alterations
during tuning.

For the 1931 All-Electric Ether Searcher you need the ].B.
-« Chassimount " type D.3. Your dealer can supply immecdiately.

 THE SEASON/

Advertiscment of Jacksen Brothers, 72, St. Thomas® Street, London, S.I.1 Teephoae: Hep 1837

ETHER SEARCHER

J-B. « CHASSIMOUNT ” GANG
CONDENSERS (with drum drive)

Type Dz 2 stage .0005 26,6
» D3 »

-
Illustrated above). As required for the
1931 All-Electric Ether Searcher.

Type Dy 4stage .coo5 42,6
» Ds 5 » » 50,
3 D6 6 " " 57/ 6

PRECISION INSTRUMENTS

You will Help Yourself and Help Us by Mentioning ““A.W.” to Advertisers
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THE WIRELESS CONFERENCE

T is hoped that tangible—or, at any rate,

andible—results will follow the meeting
of the Intcernational Broadceasting Union,
which has just finished itz confcrence at
Semaicering, in Austria.  The meeting was
an interim onc, the real jwmboree coming
off next vear at Madrid. Delegates who
attended it were not armed with pleni-
potentiary powers; so that all they could
do was to discuss matters and to make
recommendations. It is cheering to hear
that fifteen Furopean countrics have
decided to co-operate in the carrving out of
tests with @ view to climinating mutunal
interference.  Such  tests actually have
been taking place for some time now, and
I am glad to hear that the idea is to be
extended, for it is still not too late to sct
Furopean broadceasting on a sound Dbasis
and to avoid the chaos which must ensue
if prescnt programmes of development are
carried out in full,

THREE POINTS

r[‘}]if three most important matters, to

v mind, are these. Every station
should be compelled to install crystal or
tuning-fork control of {requency and to
«tick to its allotted channel strictly. There
should be a limitation of output power to
a reasonable figure. And, lastly, the
degree of modulation should be limited.
As regards this last point, several stations
are now causing twice as much interference
as they need, becausc their modulation is
so terrific that it actnally varies the carrier
frequency.

WHAT’S YOUR VIEW ?

IVING, as I do, just fifteen miles,as the

wave waggles, from Brookmans Park,
I have always found it a rather difficult
business to obtain decent quality from
*“Noisy Nat,” and the same complaint has
been made by friends, no matter what
kind of set they were using.  Just now he
i< worse than he has cver been, and I have
had to own myself defeated. At such
short range the best of receiving scts gives
much the same impression as regards its
reproduction as with an ancient two-valver
tuned to the silent point between squeals.
Poth speech and music are rough and
ragged to an almost incredible degree. The
reason appears to be that * Noisy Nat™ has
proved a great disappointment as regards
the size of his service arca.  With a view
to increasing this, his power has been
pushed up to 68 kilowatts (as against 45 for
*Raucous Reg”) and modulation is made
as deep as it possibly can be. Perhaps
those living fifty miles or morc away from
the station bencfit by this, but we who are
closer find reception absolutely ruined.

POOR QUALITY AREAS

T vou stick the point of a pair of compas-
ses into Brookmans Park on the map
and describe a circle with a range of fiftcen

miles vou will fnd that a pretty thickly
populated part of the service area is
included. Actually, the poor quality is
observed at longer ranges than this. It
secmts, then, that for the sake of cnabling
crystal reception to take place on the
{ringes of its scrvice arca the station is
being worked in such a way that valve-set
reception cannot take place—at any rate,
with any pleasure to the listener—in a very
large part of this arca. A (neer business,
and not very sati~factory.

THE DEEP END AGAIN

IFE is, luckily, full of little humorous

incidents which help to dispel the
prevailing gloom. To the wircless man
these are not infrequently provided by the
lay journalist who comes ot with bright
suggestions on radio matters. There was
rather a gorgeons one the other day in one
of the morning papers. The writer was
worried over the fact that broadcasting
provides a hitherto undreamt-of means of
propaganda cither in peace time or in war,
His bright suggestion was that we should
install a kind ot blanketing station working
on the beam system which wonld be able
to blot ont unyv transmission that the
authorities might consider undesirable. He
was referring not to the short waves, but
to the medinm and long-wave broadcast
band.

WHAT WOULD HAPPEN

OU can, of course, “beam "’ short-wave

transmissions without much trouble,
but you might have a bit of a job if you
were called on to design a beam acrial for
broadcast wavelengths.  And even suppose
vou could, think what the result would be.
The gifted writer appeared to imagine that
if von shot vour beam at the undesirable
station yon would blot it out, just as the
schoolboy dazzles his long-suffering usher
with a piece of looking-glass on a sunny day:.
T am afraid, though, that you wouldn’t and
that no kind of beam extingnisher would
be very cffective. I should mention, by
the way, that the advocate of the systecm
wants his beam station to be able to trans-
mit simultancously on all wavelengths if
necessary.  Some transmitter |

PRACTICAL BLOTTING

N the other hand, spoiling a trans-

mission on the short waves is a prac-
tical possibility, and that the thing can be
done was shown the other dayv during the
Pope’s broadcast. There scems to be no
doubt that the interference was quite
deliberate, and it was just the kind of
foolish act which defeats the purpose of its
perpetrator, for, whatever his religious
opinions mayx be, cveryone immediately
svmpathizes with the sufferer from ill-
mannered behaviour of this kind. Those
who cngineered the interference might well
have considered, had they had the brains
to consider anything, that they wcre
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offending not only the Pope himsclf, but
also millions of Roman Catholics in all parts
of the world. It was a silly, stupid busi-
ness, I mustsayv thatIam rather surprised
that the B.B.C.did not foresee something of
the kind and make arrangements for re-
laying with the help of the land line rather
than the direct short-wave link. Let us
hope, though, that another time forewarned
will be forcarmed.

TOLD OFF

NCE again I have been properly told

off by a correspondent who is quite sure
that he knows all.about battery charging.
and that I don't. He recommends me to
purchase a textbook on accumulators, and
he may be glad to know that I accepted this
advice—a good many yecars ago. I am
afraid that his letter proves him to be just
onc of the people that I am shooting at
when I write, as I do from time to time,
about the desirability of keeping an ¢yc on
charging stations. “‘It may interest “Ther-
mior:” to know,”” he writes, “ that a specitic
gravity of over 1,200 would in many cases
spell death to celluloid (? celluloid-cased)
cells, but that in the case of cbonite cascs
the gravity may be as high as 1,475 11—
The exclamation marks arc his, but I would
quite willingly add another half-dozen of
my own.

SPOILING THE BATTERY

DID not rush into print about spccific

gravity figures without. previously con-
sulting a good many accumulator manufac-
turers of repute, and yon can take it from
me that 1,240 is not far out as the proper
specific gravity for a fully charged wircless
accumulator, whatever its case may be.
The gravity differs a little with diffcrent
makes and types, but in no case is the
optirmum value very much under this
figure. I canassurc my correspondent that
adjusting the clectrolyte so that when the
battery is fully charged it is under 1,200
will spell very rapid ruination to any kind
of accumulator, as well as a short service
life at cach charge. Now, with regard to
his other figurc of 1,475 for cbonite cased
batteries. The highest figure recommend-
cd by any malcer that I have approached is
1,300 for the particularly stout batterics
specially designed for motor-car starting
and lighting work.

AND AGAIN

UT he has not finished with me yet.
The same correspondent (who, by the
way, suggests that I am not open to argu-
ment and won't give publicity to his letter)
goes for me again on the subject of hydro-
meters. ‘““Has ‘Thermion’’’, he asks,
‘“ever troubled to test half a dozen of the
same make of hydromcter ?>—if he has, he
must have been struck by the large differ-
cnce of opinion of each hydrometer over
any given gravity of acid.”” Well, I cer-
tainly have tested a great many hydro-
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meters, and T can reply at once that il yon
buy a twopenny-halfpenny instrument you
cannot expect it to be reliable, whilst if
you purchase something of decent «uality
it is as accurate in its lne of business as is
a good quality milliammeter or voltmeter;
that is to say, the percentage of error is
minute.  “T'he market dt the present time is
flooded with cheap hydrometers of Con-
tinental or American origin which arc not
particularly reliable.  You can, though,
purchase quite cheaply a gooxl LEnglish
instrument and yon can rely upon its
performances. | am open to any amount
of argument, and iy correspondent will
see that his letter has had full publicity.

TRACK ’EM DOW!

R. HAY HALKETT flung bouquets
(and there weren’t any horseshoes
in them, cithor) at wircless the other day
in the Marylebone Police Court when he was
trying o case in which two men were
charged with the theft of a hasket of
clothing.  The basket was stolen from a
music-hall whose manager saw the men
rush it into a waiting cav.  11e immediately
telephoned to Scotland Yard, who forth-
with wirclessed the information to police
motor patrols. The message was picked
up by Detective-inspector  Gooch and
Sergeants Greene and Smith as they were
travelling through Semers Town in & police
tender,  As Inck would have it, they were
already going in the same direetion as the
nmen charged when the message was picked
up.  The driver of the tender immediately
stepped on the gas, and a “fair cop”™ was
effected in o matter of minutes. Mr. Hay
Halkett marked the charge sheet @ 4N very
clever capture by the police car, thanks to
Detective-inspeetor Gooch and the wireless
ontfit in the car.”’

BREAKERS AHEAD!

NE must natnrally feel somewhat

concerned as to what is going to
happen to the ordinary listener if the
present competition in high-powered trans-
mission continues. 1t Jooks as il before
long we shall have so many interfering
programmes that only the most sclective
sets will stand any chance of making good.
The worst of it is that the fashion was set
by our own B.B.C.in an attempt to give
“erystal” cervice to as wide a circle of
listeners as pos<ible. “This was all very well
so long as we were the only ones in the
ficld, but now that other countries are
following suit, the prospect does not scem
so bright. A\ far-sighted  correspondent
writes to say that the whole position is
degenerating nto one of “~honting fouder
than your neighbour.”’ He goes on to
suggest that one possible remedy would be
to drop the present high-power eraze in
favour of a system of low-powered central
transmitters, working on wavelengths helow
one hundred metres, and cach feeding by
radio link a number of <ubsidiary crystal-
controlled velay stations.  In this way the
whole country could be adeguotely served
with programmes free from the defeets due
to over-modnlation.

THE CRYSTAL SET
N catering so largely for the crystal
“merchant”’ the B.1B3.C. undoubtedly, at
the time did its best for a class of lstener
who certainly deserved every consideration.
But circumstances alter very quickly in
these davs of modern progress, amd the
relative  proportion  of those who use
erystal and valve reception has changed.
The fall in the price of valves and the
all-ronnd reduction in the cost of loud-
speaker sets is steadily weighting the scales
against the crystal user, o that it may
become necessary to reconsider the whole

policy of high-powered radivtion.

A RE-DIFFUSION SCHEME

Y correspondent has to some extent

already been forestalled by Manfred
von Ardenne, a well-known German in-
ventor, who has recently put forward a
scheme for cnsuring reception, free from
mterference, particularty in Jarge towns
where listeners have special ditficulties to
contend with. In the first place, they are
usually under the shadow of the local
transmitter.  In the sccond place, weak
signals coming in from distant transmitters
have to pass through a relatively heavy
background of “artificial” interference.
Von Ardenne proposes to erect a Jocal
relay station some little distance away fron
the town, and outside the range of “man-
made” static.  Here the distant signals
will be received under the most favourable
conditions and amplified, “I'hey will then
be reaadiated so as to reach the local
listeners at a strength at Jeast fifty times
greater  than they  could normally  be
received.  In order to handle a number of
forcign  programmes  simultancously, =0
that the listener can pick and choose, the
relay  transmitter operates on an ultra-
short wavelength, and the various pro-
grammes are all superposed on this common
carrier-wave,

DOUBLE DETECTION

PR IS sounds rather more complicated

than it really is. Ali that is required to
adapt the local <ct for reception is to use
a short-wave aerial to pick up the carrier
wave and to provide a preliminary stage of
rectification.  After this a standard type
of recciver can be used to <clect any
desired programme  from all those that
piass through the first rectitier. An ordin-
ary tuncd input may be suaflicicut or,
hetter still, one or more stages of tuned
I amplification. The signals so selected
are then passed through a serond detector
valve to separate out the audible signals.
The operation i<, in fact, very similar {o
nsing a super-het cirenit. except that theie
is no local osciilitor. e whole scheme is
highly ingenious, and if v turns out s
cessful in proctive should put city listeners
on cven a better footine than those in the
country »o Jar as Continental progranmices
are concerned,

A CURIOUS VALVE TROUBLE
I CAMIE across a _rather interesting snay
the other day on an HLPL -t employing

a screen-grid valve. T was not able to
obtain results from it, althongh it was
quite a simple set, and [ therefore resorted
to the usnal step-by-step methods of test-
ing. When | did this 1 found there was
no current in the anode circnit of the
screen-grid stage, and I thercfore began
checking over all the parts of the circuit
in turn. Working from the batteries back,
however, I found that the voltage appeared
at each part of the circuit and that there
appeared to be no faulty component any-
where. In fact, the voltage arrived at the
anode of the valve quite successfully, but
still there was no current.

I then examined the filament circuit of
the valve because T thought that perhaps
either the valve was burnt out or that the
filament circuit was broken in some way.
1 found, however, that the filament circnit
was intact, for putting another valve in
cured the diffienlty. 1 was therefore faced
with the fact that the valve 1 had just
taken out was in some manner dud, and
1 proceeded to check the filament for con-
tinuity. To my surprise, this proved O.K.,
and 1 looked at the valve with some per-
turbation to sec if 1 could sce anything
wrong. In the process of doing so, the top
cap came off quite neatly in my hand,
exposing the bald head of the valve, with
the anode wire sticking through the glass
Jike a solitary hair. [ soldered this up
again {o the cap and stuck it on with
Seccotine, whereat the valve functioncd
quite satisfactorily without further ado.

ADVANTAGES OF THE FRAME

’I‘Hli frame aerial is becoming increas-

ingly popular, partly owing to its com-
pactness and convenience, partly because
it increases selectivity owing to its direc-
tional properties, “and partly because the
screen-grid  valve has made good high-
frequency amplification so easy to obtain.
In ordinary circumstances the frame, when
used with a suitable set, will do all that is
necessary; but I have found, as a result of
experiments, that its response to weak and
distant signals, such as those from American
stations, may be very poor, despite the fact
that it will enable the set to bring in a vast
number of transmissions from the Continent .
H your set is normally a good distance-
getter and you find that you cannot hear
American stations, though vour friends are
doing so, the fraime may be the cause of the
trouble,

A FRAME TIP

I_ J LRI 15 a way of improving its per-

formances during transatlantic recep-
tion. Iarth the terminal of the frame,
which is connected cither to low-tension
negative or to the grid battery of the first
valve in the set. Streteh o shore piece of
say, No, 22 double-cotton-covered wire
2cross the room about @ foot below the
ceiling and attach the end of this {o the
frame terminal, which is connected to the
srid of the first valve,  You will probably
be surprised to find the increase in signal
strength from fior-away stations that results.,

THIERMION,
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\K]Hl"f[ll‘l{ the average amateur makes
any use of the curves suppliced \\1th
salves is an open question.  Personally,
doubt very much whether the little xhp\
of paper so carefully prepared by the
valve-makers  greatly interest the nons
technical valve-user.  But, if the actual
curves are ignored, some attention i<
cenerally given to the operating det tails
mxlcrucuth This article is a plea for the

issne of more facts about power valves,
Tor the power valve has so greatiy
iuproved that our criterion of judgimen
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GRID VOLTS

Fig. 1. Showing the grid-volts’anode current
curves of the PX4 power valve

needs some modification if we are truly to
assess the merit of any particular specimen.
Ome hears of a 1o-watt power valve; as the
un.t of power ix the watt one might jump
to the conclusion that such a valve would
provide 1o watts to the loud-speaker:
thiz would be quite wrong, for that 1o watts
i~ mercly the electrical equivalent of the
heat dissipated or wasted at the anode when
the valve iz working.

Az o means of classitication, the anode’
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In this article ALAN HUNTER suggests that valve-

makers could enlarge the scope of the data now given
with the characteristic curves of power valves

waits dissipation of a power valve has its
1u~es; but as an index to the capabilitics of
the valve it is nseless, One might as well
try to indicate how many miles an houv
« car would go by stating how much
petrol the tank would hold: The most
important thing to know about a power
valve is not its anode dissipation, or its
amplification factor, but the smaximum
undistorted pewer in (1.C. calts passed on to
the loud-speaker, asswning this is cof the
corvect dmpedance.  ‘This undistorted "A.C.
power s only @ fraction of the power
mdicated by the anode dissipation. Tor
example. the PNy is a 10-watt valve, but
it undistorted A.C. ontput is only 1 watt.
Useless Curves ?

Readers must be tired of hearing that
the function of & power valve is to interpret
input voltages as current variations; what
i~ wantcd now is some simple way of
appraising how well or how badly this
function is performed.

I suggest that the curves and data now
supplicd with power valves de not help the
valve user to do this. Fake, for example,
the ordinary static curves, which must e
familiar te all. since cvery valve carton
contains one; here we find several curves
<orresponding to different values of anode
voltage, drawn to show the values of anode
current resulting from different values of
negative grid volts. Fig. 1 shows a typical
cexample of a grid-volts anode cuvrent curve,

drawn for a UXy super-power valve,

Laboratory Curves

It has leen suggested byoa learned
contemporary that thesc static curves
could be usefully augmented by another
sct of curves, showing the relationship
etween anode volts and anode current.
‘To the engineer such curves are, of course,
essential, but since one can interpret them
accurately only by graphical methods, their
nse to the average amateur is even less
obvions than the usc of the Tig. 1 curves.,

After all, the Fig. 1 curves showing the
connection between grid volts and anode
current invelve values that the user has
under observation; he can readily adjust

grid bias and just as repdily measure the

'World Radio Histo

steadv anode current resulting from a
given grid bias and anode voltage. But the
Yig. 2 curves deal with the alternating
voltage applied to the grid of the power
valve and with the alternating anode
current and voltage so developed.  The
amateur can neither see nor readily measure
these things,

Two Essential Facts

Fig. 2 shows the cxtra cnrves of the
1'X4 valve, giving the relationship between
the anode volts and the anode current for
varyving grid voltages.

From the Fig. = curves it is possible
to find out two cssentially useful power-
valve facts; (1) the most suitable loud-
speaker impedance, and (2) the maximuni
undistorted A.C. output. Onc firm of
valve makers, which recently started to
issue these curves  with power

valves, states that the publication of the
A.C. power output is not practicable
because opinions vary as to the amount of
permissible ontput distortion.

(Continued at foot of nex! page)
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Fig. 2. The anode volts ‘anode current curves
of the PX4 valve
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HY isit that 1 can tune in stations

likeNurembere and Stockholm at
tremendous strength after dark, though
usually 1 can’t hear a sound of them in
dayvlight?

1t is all due to the existence of what is
known as the Heaviside layer.

\Vhat is that?

Air at ground level is an excellent
insulator in the wireless set, for ex-
ample, we have air spacing between the
vanes of our variable condensers. If
you could go up to an enormous height
in a balloon you would find that air
remained an insulator for thousands upon
thousands of feet, though ihe barometer
continued to indicate a lower and lower
pressure. At a certain point, though, a
change would be observed; you would
suddenly find that the surrounding air
had Decome a good conductor.  You
would have reached, in a word, the
Heaviside Jayer.

[ seem to remember that wireless
waves travel casily through insulators

and are stopped by condluctors. s that
1ight?
Yes. absolutely.  The conducting

Javer of air that forms a kind of envelope
round the world won't allow wireless

For the Newcomer to Wireless :

waves to pass.  1ts effect upon them is
much the same as that of a mirror upon
hght waves.

You mean that it reflects them?

That’s it cxactly. Now, at night-
time the Heaviside layer is compara-
tively near the surface of the carth, its
licight being from fifty to seventy-five
miles. Also it presents a nice smooth
lower surface which reflects the wireless
waves back to carth without loss.

What happens during the daytime?

The Heaviside layer is much higher
and its earthward surface is very irregu-
lar. During the day that portion of a
transmitting station’s radiation which
is thrown upwards and outwards fritters
away most of its energy in the upper
Jayers of the atmosphere. At night it s
reflected back with hardly any loss of
strength.

Then how do we hear a near-by sta-
tion during the dayv?

There is a second portion of the radia-
tion from a broadcasting aerial.  This is
known as the ground wave. Instead of

going up until it mects the Hean iside
Jayer it follows pretty closely the con-

tours of the ground. It is this that we
relv upon for daylight reception in the

NIGHT AND
DAY RECEPTION

service arca of a broadea-ting station
Since the waves lose encrgy in passing
over the surface of the land, their range
is necessarily somewhat limited. You
wiil see, then. that Nuremberg and
Stockholm can’t reach you by day, but
the iv signalsare reflected to you by night.

iut 1 don’t find the same thing with,
say, Radio-Paris and Hilversum.

No, that is rather ditterent. These
are long-wave transmissions, whilst the
others are medium-wave signals. The
former are not nearly so much affected
by the daylight state of the Heaviside
laver, for they have not the same ten-
dency to waste energy in the upper air.
We may say, in fact, that the longer the
wave, up to a rcasonable pomt. the
more constant will b> its strength
throughout the twenty-four hours.
There is one drawback, though, to long-
wave transmissions.

What's that?

They need a good deal more power
hehind them to ensure that they will be
received at long range at all hours.
Then, of course, vou have got to remem-
ber that atmospheric interference is
usually much worse on the long waves
than on the medium and short.

«“WANTED- -MORE FACTS ABOUT
POWER VALVES”

(Continved fiom preceding page)

1 contend that, since the issue of anode
volt anode current curves can interest only
experts, the average valve user would he
hetter served with some actual figures.
1t should e quite practicable to say of o
power valve that it will provide one watt
undistorted output within the aceepted
permissible limit, provided that the loud-
speaker impedance were of 2 stated value,

In brief, the valve make s could, with
all power valves, give ns two figures: the
first one would indicate the maximum A.C.
ouiput available for working the loud-
speaker and the sccond w ould indicate the
valne of anode impedance needed  to
produce this result.

Knowledge of the actual A.C. power
output of the valve is not very Lelpful
unless one knows the A.C. powcr require-
ments for ditferent volumes of sound. Here
the loud-speaker makers can be excused,
for it is obviously difficult to grade the
volumes of undistorted sound delivered by
the various reproducers in nse; but since
most listeners have a very good idea of the
relative volnme capabilities of  moving:
coils and large and small cones, it is possible
to work backwords from any know n volume
requirement to the A.C. power output
needed of the power valve

To il a public hall as much as 5,000
milliwatts ontput wonld be needed, where
as ample volume would I delivered for
home use by the ayverag moving-coil fed
with 1,000 millivatts,  Sull less pewer
would be needcd for the smaller cones,
between 200 and zoo milliwatts corres-

ponds to medium volume as delivered by a
portable set or small table cabinet set.

We should very =oon grow accustomed
to speaking of a soo-millivatt  valve
instead of a small power valve, or of a
1,000-milliwatt valve for moving coils.

The usual lond-speaker impedance value
for optimum power output results is given
as twice the resistance of the valve, but
<ince the makers can readily determine
with accuracy this value by means of a
graphical interpretation of  the severad
curves shown by Fig. 2. may we not hopx
that this extremely useful picce of data
will be included in future lists?

In the meantime, | suggest that those
interested in finding out the undistorted
\ €. power output of their existing power
valves (in order to compare them with any
new powcr valve) should turn te page 240
in the PFebruary 7 issue of AMATIUR
Wikt ss, where Jo H. Reyner, in his

>
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GG YOU KNOW THAT

a new interval signal consisting of a
musical A is now emitted by Brunn?

if the set overloads and gives a * reedy "’
tore, then it is quite probable that a
larger power valve is called for? The
existing valve may have an impedance of
9,000 ohms and be capable of standing
up to only a relatively small grid swing,
A larger valve with a lower jimpedance
should be fitted.

over a thousand ships are now fitted
with special * calling apparatus’’ de-
signed to sound an automatic alarm
should the wireless operator be off duty
when the $.0.8. signal is sent out from
a ship in distress’
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article on power valve comparisons, shows
how this factor can be roughly determined

without reference to the g, 2 curves.

1t was shown that the power output in
watts, when » equals valve-resistance,
equals amplification factor, and IZg equals
erid bias, is given by the expression i—

m Eg' n
2r mn: 1
The necessary data for  substituting

actual values in the above expression is all
civen in the usual curves supplied by the
valve makers. with the exception of n.
This dcnotes t o ratio of lond-spealces
impedance t¢ va .o resistance. The opti-
mum value o1 1o impedance can be deter-
mined by reference to the “load line’ ol
the Fig. 2 curves, but as abreadly stated,
for all ordinary powcr valves the output

impedance should le twice the vahe
reaistance.
Tf we sav -2, the expression -
S g

>

boils down to Lot us take the power
valve 1 specified in the A.Coamplifier Jast
week, the Osrant PN Hs amplitication
factor is wiven as 3 3, its resistance as
1.350 ohms, and the maximum grid bias
is 33 volts

substituting these values the above
) 3 { 22
expression we get = 43
N B 1350
. 2035
all of which comes down {o 25 watts,
=00
=1

or justover 1 watt, that is, 1,000 mulliwatts.
By graphicel means the maximum \.C.
power output of the PXy works out to
1,020 millinatts, =0 the expression is quite
workable for this type of power valve.




FEBRUARY 23, 1931 357 6 W l

Why MAZDA
VALVES

give the best results|

Mazda engineers have the longest experience of
any in the design and manufacture of A.C. Mains
Valves. Sound manufacturing methods ensure
robust consitruction, long life and consistent
quality. Their amazingly high efficiency has won
for them a reputation as the “World's finest
valves.” They are standardised in all the leading
commercial receivers.

With the amazing Mazda valves in your set its
efficient and trouble-free performance is assured.

From all good radio dealers.
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THE EDISON SWAN ELECTRIC CO. LTD.
Incorpnating the Wiring Supplier. Lightirg Engincering and
Rad:is Business ¢f she British Thomson - Haustan (o, Ltd.
Radio Division Showrooms :

155 Charing Cross Road, London, W.C.2
Snowrooms in all the Principal Town:

EDISWAN .

The amazing

Please Mention “A.W.” When Corresponding with Advertisers
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The supreme new dry hattery by the
makers of the world famous £xid¢

RED TRIANGLE GREEN TRIANGLE ORANGE TRIANGLE BLUE TRIANGLE

60 volts 7/~ ¢ 66 volis 7/6 6C volts 9/6 e 66 volts 10/6 Triple Capacity ® 60 volts 14/- For poriable sets® 63 volts 9/-
99 volis 11/6 ® 120 volts 14/- 99 volis 15/6 © 120 volts 18/6 105 volts 246 ® 120 vol!s 27/- 99 volis - 14/ ®108volts15/6
For Grid Bias: Red Triangle. 9 volis—t[4. 16'5 volts—2[3. Green Triangle. 9 volts—1/[9. 16'5 volis—2/9.

Unit Cells for Torches: Green Triangle. 1-5 volts—4d. Battzries for Pocket Lamps: Red Triangle 4'5 volts 6d.
Obtainable everywhere from all good dealers.

Exide BaHeries, Clifion Junction, near Manchester. Branches at London, Manchester, Birmingham, Bristol and Clasgow.

Mention of “Amatcur Wireless” to Advertisers will Ensure Prompt Attention
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Gramo-radio Needles
PICK-UP is usually designed to work
with 2 necdle of a definite type and
a ncedle having very  different  charac-
teristics ought not to be used if the results
intended by the makers are to be obtained.

But there arc certain records which
scem to nced rather special attention, a
finer quality being sccured by using a
special needle.

There are so many makes and sorts of
ncedles that you can hardly try them all,
but it is well worth having a sclection of
them. Many interesting tests can be carried
out. The relative strength of tlic high and
Iow notes depends to an extent upon the
tvpe of needle and it is surprising what wide
differences in tonal qualities can be de-
tected by trying various needles.

With the finer needles a grip ought to be
used.  Tf the pick-up arm has a device for
adjusting the effective weight of the pick-
up upon the record, then this ought to be
regulated according to the type of needle,
With some types the effective weight can
be very little,

These Cheap Fixed Condensers

Now that inexpensive fixed conden-ers
af the small mica type are available it is
necessary for us to look out for inaccurate
values. Personally, 1 hesitate hefore using
a .ooo1 microfarad condenser unless I can
fizst measure it.

In some circuits a condenser seriously
out would cause trouble, and 1 know that
scme .ooor-microfarad sizes are as low as
.00006 microfarad.

I you connected one of these in the
acrial circuit, for example, the signal
strength weuld in all probability be much
Iess than it would be were a condenser hav-
ing an actual value of .oool microfarad
used.

The cffect of using one in a detector
circuit might also be serious.  In nany
instances a pre-set condenser is likely to
Le a good investment as the value may be
adjusted by trial.  When a by pass is
needed in the detector circuit, for example,
a pre-sct type is valuable.

Ways to Selectivity

A point whicli sometimes crops up is
whether it is better, in the interests of
selectivity and signal strength, to include
a condenser of little capacity in the aerial
circuit or to tap the coil itself for the aerial.

Tests show that with fairly good coils
tlie tap method is the better. The cffect
of the acrial is reduced as the connection
15 made nearer the carth end of the colil,
with the result that the sclectivity is

WEEKLY TIPS~

improved. Also the tuning range is usually
increased and, up to a point, the signal
strength

It is not always convenient to tap a
bought coil, but when this can be cffected
without hurting the coil in any way the
aerial tap ought to be tried. You might
be able to lift a turn of the wire with the
point of a penknife and to slip under a
picce of insulating material. A short wire
to form a convenient tap may then be
soldered on.
Loose-coupled Tuning

The keen amateur can obtain an amount
of fun from a detector and two low-{re-
quency set having a loosely-coupled aerial
circuit.

Quite surprising
of fact, to be obtained.

results are, as a matter
But the circuit

HT+

This is a good arrangement, using plug-in

coils, which results in a loose-coupled cir-

cuit giving good sclectivity. For details,
sce the accompanying paragraph

needs tuning. With skill, stations can easily
be separated, but the person without
expericnce  might well be  disappointed.

You sce there are two circuits to tune
and two to adjust. The aerial and sccon-
dary circuits must be tuned to the station
and the coupling adjusted to give just the
right degree of selectivity, Then the reac-
tion must be regulated to provide just the
right amount.

When the circuit is carefully designed it
will be possible to adjust things fincly and
then interesting results are obtained.

The accompanying circuit shows an
arrangement casily put together. Plug-in
coils arc indicated with slow-motion tuning
condensers.  There is a potentiometer for
the grid leak. Various grid leaks could be
tried; a high-resistance onc of say, 3 or
4 megohms might well be found more suit-
able than one of say, 1 or 2 megohms, The
coils should be as low loss as possible.

'World Radio Histo
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How Do You Charge ?

Do you trickle charge your low-tension
accumulator? If so, you ought to note the
voltage of the battery on occasions as it
may well be much in excess of the twe
volts per cell which we expect.

The voltage may, as a matter of fact, be
say, 2.5 when the set is first switched on,
falling to 2.2 at the end of the cvening.
1f, now, the battery.is put on charge once
more, this relatively high voltage will
always be applied to the filaments of the
valves  Actually, the valves may not be
harmed, but it is not wise to supply their
filaments with much more than the
rated voltage for lengthy periods.

NOT TO BE MISSED!
’1‘\\'() special features tnake the March

issuc of Wireless Mlagazine more than
usually interesting.

In the first place there is a sixteen-page
World’s Broadcasting Guide, printed on
tinted paper, which is definitely of the
greatest utility to every set-owner.

It contains identification details of the
fifty best sctations; three pages of maps;
an international survey of broadcasting:

three pages of photograpls; lists  of
Luropcan and short-wave stations in
<order of wavelength, with spaces for

recording dial settings; and special medium-
and long-wave tuning charts.

This is just the sort of thing that will
enable you to get more cnjoyment out ot
your radio activitics.

Then there are details of a sixty-station
sct, specially designed by W, James, that
is certain to have a pronounced cftect on
radio practice of the future. Although this
set—it is called the “Super 60”’—has six
valves the cost of parts is only f12, and the
anode-current consumption is 1ot more
than 12 to 15 milliamperes !

“The “‘Super 00° is the best set I have
cver handled,”” says Mr, James.

Even if six valves do not attract vou at
once, you will become enthusiastic when
you sce the cleven pages of illastrations
and descriptions devoted to this super sct.

And if these two features are not enough
to convince you that vou must read the
March Wireless Magazine—although it is
certain that they will be—note that for
your shilling you will be getting 132 pages
of vital radio litcrature, containing more
than sixty articles and nearly 150 illustra-
tions.

In fact, this issuc is not to be miszed !




‘ JESDAMES et wessieurs—puis-je

me presenter 2"’ May I introduce
myself? I am the announcer at the station
of Velthem-Louvain, Velthem? A liftle
township some twenty miles from Brusscls
a village the population of which would
be lost in comparison with the hundreds of
thousands of listeners to Radio Velthem
all over Belginm, and in many other parts
of Europe, too.

My right to the position of announcer?
Goodness only knows! 1’'m sure there
isn’t one of any importance, but the fact
is that I have presided before the micro-
phone for a twelve-month, and no listener
has yet said that he is *‘fed-up” with
hearing me on his loud-speaker !

Trying to Plcase

1 doubt if there is a more interesting
profession in the whole world than that of
trying to please the many listeners, and of
arranging, or trying to arrange, programmes
50 that cach succeeding day is better than
the last. But it has its little trials, as when
the engineers switch on two minutes before
the programme is timed to begin, or when
they switch off just before the end of the
last item; or—worsc—when, after you have
given a talk on religion, they switch on
from the control room a jazz record to fill
in a programme gap !

Then there are the little bothers caused
by having to show famous politicians and
fearned professors how to address the
microphone and where to stand; one has to
be so tactful!

One is always in touch with listeners.
Often I try to get some humorous twist into
an announcement, only to be rung up on
thie ’'phone by some friend or other who
says, “'lLook here, old man, you can do
better than that, you know !”’

Ihen, again, nothing nceds more tact
than when a woman listener rings up to
ask (as one did recently) at what time the
cight o’clock concert would be broadcast—
as though she imagined there was, for
somhe mysterious reason, a delay between
the time when the programme was per-
formed and when it was broadcast! T
langed to say that the programme, after
having been put through the “mill,”’
amplified, and filtered, may be broadcast

at 10 pam. if all goes well!  And the
chances are that that Dbroadcast may
ectually go through the ““mill”’ of poor
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The Velthem station orchestra is composed of some forty members

ANNOUNCERS TELL THEIR STORIES

By

modulation, heterodyning and atmospherics
<o that to distant listeners it is unrecognis-
able!

To some announcers, no doubt, the
silence and privacy of the studio is a boon—
especially to those who have “rows"” at
home! Omne of my colleagues says he is
glad to escape from the torrent of words
of his nagging better-half, where at home he
can’t get a word in cdgewise, to the
studio; and there, in the quict, he can
tell his troubles to the “mike”’—but not
literally, of course! 1t wouldn't do to
end up the programme with *Bonsoir
mesdames; bonsoir messicurs—to all except
my quarrelsome wife !”

Children make an
announcer’s  job a
pleasing one—some-
times! 1t’s all right
when it comes to
broadcasting those
cheerful birthday nies-
sages about finding
presents and sweets in
hidden places; but it's
very humiliating when,
the following morning,
paterfamilias turns up
at the station to ask
why you didn’t get the
pronunciation of his
kiddie’s name correctly!

The happy =ide of an
announcer’s job is when
listeners give praise and
advice by ’phone calls
and by correspondence,
when they beg autographs, and when
charming familics beg the honour of one’s
company at dinner. The unhappy side—
such as it is—is cau-ed by the necessity of
being a most extraordinary kind of man—
one who is always in a good temper, who
likes Beethoven as much as jazz, who likes
broadcast rcligious addresses as well as
cabaret shows, who has the cool nerves of a
newspaper reporter, and who is as laconic;
and, finally, who has always the same pro-
nunciation and intonation, clear and
sympathetic, tirm and cheerful.

As a matter of fact, the first time 1
broadcast 1 was not by any means cheerful.
My first experiences of broadcasting were
distinctly unnerving and unpleasant.  If
vou have never broadcast I can assure you
that you won't get much pleasure out of the
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M. JEAN BOON the
announcer at Radio
Velthem

AT
RADIO
VELTHEM

the Announcer of K.V.R.O.
Radio Velthem

tirst occasion. The microphone isn’t at all
reassuring !

Funny things happen sometimes in the
studio. 1 remember on one occasion 1 had
to give a talk having advertising as its

basis—a ““sponsored’’ item, I believe you
call it.  Anyway, I had to talk about
biscuits. A little girl who—her father told

me  afterwards—was  listening in  and
waiting for her birthday radio message,
jumped up at the mention of biscuits and
called out to her mother: “Fetch a box
quickly.  They’re going to broadcast the
biscuits!”’

“ LISTENING” TO
BEARINGS

% l‘liliRlE are many quaint uses for valvgs

and microphones, but a well-known
cngineering firm manufacturing ball be:
ings has thought of a new adaption f
microphone and L.I. amplifiers.

When bearings are being
that any undue noises set up by the b:
in their races is picked up and ampliﬁ-"d.
The output of the amplitier is connected|to
a milliammeter which varies in its readjng
as any noisc is picked up by the mic roph«}le.
In this way cach set of bearings has to j3iss
a silence test which is also a test] of

mechanical accuracy,. —A\,
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TE offer Fifty Pounds in cash prizes,
W as well as a number of consolation
awards, in a cocinpetition for amateur
builders of the * 1931 Ether Searcher.”
The competition is open to cvery reader
who either has built this remarkable three-
valver or will be doing so during the next
two or three weeks.

We ask all “ 1931 Ether Searcher”
builders to send us an account of how they
built the set, how they used it, and how
they found its performance. Just a

. A GREAT COMPETITION FOR AMATEUR CONSTRUCTORS

£50 IN CASH PRIZES

EVERY “1931 ETHER SEARCHER” BUILDER MUST COMPETE

exposed ‘““snap ’ which could not be
satisfactorily reproduced.
We reserve the right to publish all, or

any, of the entries, wholly or in part.
CONMPETITION CLOSES
MONDAY, MARCH 9

All entries must reach us not later than
Monday, March 9. After considering

them in detail, we shall choose from among

and award points for workmanship and
general appearance, and will then test
each set and award points for perform-
ance. The Editor will act as Chairman of
the Judges, and his decision will be final.

CELEBRATING SUCCESS

We have arranged this competition,
firstly, to prove our own great faith in
the “ 1931 Ether Searcher” and to
celebrate the tremendous success

shoit account—not exceeding 300
words. please.

WHA'T THE READER
IS TO DO

the components.

FIFTEEN CASH PRIZES TOTALLING

£50 WILL BE AWARDED

1st Prize— There will be Ten

Readers can comment, for exam- Cheque'for Twenty Pounds other Prizes, each of
ple, on the ease or the difficulty with 2nd Prize—
which they built the set; on the time | Cheque for Ten Pounds a cheque for One
taken to build the set; on their ex- 3rd Prize— Pound.
periences after they had built it; the Chegue for Five Pounds
number of stations actually logged ath Prize —
and any particular successes obtained cpe
especially in relation to the conditions Cheque. for Three Pounds | in addlgzono:ve;hilll‘?ward
of reception in their own district. 5th Prize — @pnumber > small ™~ com-
They should state where they bought Cheque for Two Pounds mendation >’ prizes.

that it has won, and, secondly,
to give the amateur constructor the
pleasure of competing with his fel-
lows for a number of cash prizes
each thoroughly worth having.

We want an entry from every
rcader who has made the “‘1931
Ether Searcher” or who intends to
make it during the next fortnight or
so. All you need do is to send us
the short account asked for. We
repeat, all accounts must reach us
by Monday, March 9.

Any set sent us, except at our own
special wnvitation, will not be con-
sudeied.  Competitors must wait to
hear trom us before sending their
sets. Their job is to post us their

As a guarantee of good faith, we
should like every reader to get a
friend or neighbour to add a few
words to the account, saying that he
has seen the ““ 1931 Ether Searcher”’ built
by Mr. , and has every reason to be-
lieve that the account is true. Get the
triend or neighbour to sign his statement
and give his address.

If you can manage to send us a good
photograph of yourself with your set, so
much the better. A “ good’’ photograph,
you will understand, is not a tiny under-

the competitors some such number as
twenty or thirty who will be specially
invited to submit their actual sets for a
brief period. We shall send cach of the
selected competitors special packing in-
structions and addressed labels, and we
shall pay for both packing and carriage.
Further, we shall give each of these
selected competitors an undertaking not
to retain his set for more than six days.
The Editor, with his Technical and Con-

structional Staff, will examine each set

300-word account in good time.
The next step is ours.

In making our seclection of readers
whose sets are to be sent us for exam-
ination and test, we shall be guided
by our special experience and by or-
dinary common sense, and readers must
rely on our good faith in this and in
all other matters relating to the com-
petition.

We pledge ourselves to award the full
prize money.

THE EDITOR.

RE B.B.C. announcers human? Have
they the same hopes, fears, and

aspirations as we lesser mortals?  Have
they families to whose bosoms they return
after putting on the cther that classic
saying, ‘‘Good-naight, everybody; good-
naight.”

I think there is a good deal of mystery
about the 13.B.C. announcer, don’t you?

No one has ever clutched me by the arm
in the street and said, in an awed whisper @
“There goes @ wireless announcer.””  And,
solemn thought, though I have been intro-
duced to a prize-fighter, a politician, a
jockey, a lady novelist, and a man who
writes articles for the funny papers, 1
have never yet met socially a B.B.C.
announcer.

I've often wondered what B.B.C. an-
nouncers are like to look at. Are they all of

a pattern; tall, slim yvoung gods with,

crinkly hair and tiny cars and Grecian
noses?  Or are they diversified in appear-
ance? I can’t imagine a fat, paunchy,
wircless announcer, can you?

Do wircless announcers take an interest

THE MYSTERY OF THE
B.B.C. ANNOUNCER

in their job, I wonder? Tt is so difticult to
distinguish any trace of feeling in their
cool, steady voices, They give no hint of
depression when announcing  depressions
over Iceland, nor by an excusable lapse do
they hint that they have won a packet on
the 3.30 when they give out the racing
results,

Ishouldn’t think that wircless announcers
ever get irritable, or morose, or fed up.
Just the same equable temperament, from
10.30 in the mopning until last thing at
night.

You can never tell what a wireless
announcer is thinking about, can you?

When he has issued to a hushed, expce-
tant world that Professor Bolweevil will
deliver a talk on the amorous instincts of
the lesser-spotted spider he gives no
indication that the announcement affords
him pleasure or otherwise. He announces

World Radio Histol

the peppy dance bands in just the same
tone of voice. The wireless announcer
never discriminates.  The professor, the
dance band conductor and the comedian
arc all one to hin,

I wonder what the B.B.C. announcer
does when he’s not announcing. What does
Le do with those odd quarters and three
quarters of hours when somceone else is
monopolising the microphone?

1s he compelled to listen-in at the wings,
as it were, and take the part of prompter?
Or 1s therc a room in the B.B.C. buildings
where jaded announcers can go torest their
sbattered nerves, or polish up their already
over-bright  elocution ?

I really think we onght to know a bit
more about the B.B.C. announcer, don’t
vou? I mean to say, we liclp to support
them, don’t we? One of these days a talk
in the My Job serics will be given by a wire-
less announcer, and then the whole mystery
will be cleared up.

And then the romantic, glamorous air
of the wireless announcer will be dissipated.

By LESLIE T, BARNARD,
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FAULTS IN TRANSMISSION
AND HOW THEY AFFECT THE RECEIVER

4 l“llli ~tandard of transmission main-

tained in this country by the B.B.C.
s as a general rule beyvond reproach. The
same does not, however, apply to certain
Continental  ~tations, where the  poor
quality of the received programmes is fre-
qucntlw due (1tl1c:1 to over-modulation, or
carrier wave ‘wobble,” rather than to any
defect in the listener’s set  or in the much
maligned loud-speaker.

Aodulation and Range

In modulation, the signal currents from
the microphone arc superposed on the
carrier wave and produce both upper and
lower side bands. Actually the total radia-
tion consists partly of signal energy (in the
form of side bands) and partly of an un-
modulated wave (the residue of the carricr)
which contains no signal components.

The relative proportion of side band to
carrier energy is determined by the strength
of the applied microphone current, i.c., the
percentage of modulation. 1f the carrier
is only lightly modulated, the possible
range of reception is limited because, after
a certain distance, the weak side bands
hecone so attenuated that they cannot
influence the detector. The residual carrier
wave may, ol course, travel further afield,
but it will not reproduce the original sig-
nals in the recciver.

Heavy Modulation

On the other hand when the first con-
sideration is to cover as wide an arca as
possible, then heavy modulation—up to
100 per cent—is resorted to. This ap-
plies, for instance, to the Loulouse station,
which radiates advertising matter and
therefore aims at rcaching o large circle
of listenters  even though it means sacrific-
ing the quality of transmission.

The accompanying diagram shows the
result of modulating a carrier wave with a
single low-frequency note.  The cttect of
superposing, say, orchestral music, is too

EGBEKT HEA RS IT!

By MORTON BARR

complex 1o be diiustrated, but the principle
1s the same in both cases.

I'he left-hand portion from A to B shows
the form of the carrier before it is modulated
whilst the series of *humps’ to the right
illustrates the combination of the carrier
with a low-frequency note of constant pitch.
1t will be <een that the amplitude of the
humps rises and falls above the level B¢ of
the original carrier by an amount /.

The ratio of the height & to the nor-
mat amplitude of the unmodulated carrier
indicates the percentage of modulation and
determines the strength of the radiated side
bands. For full or 100 per cent. modulation
the amplitude of the hump varies from zero
to twice that of the original carrier.

e
T

previously stated,
there is a residual
unmodulated car-
rier wave which
can be received at
greater distances
than speech or
music and is usually heard as a contin-
uous hissing note.

At first sight, indications would seem to
be in favour of using full modulation, but
the apparent advantages of this method
are offsct by certain distortion effects, as
will be explained. The best results are
obtained in practice by using a two-thirds
or 06 per cent. modulation as in the B.B.C.
transniissions.

Exceeding the Limit

When this is exceeded, two things may
happen. Iirst the voltage applied by the
modulating valve may drive the carrier-
wave generator off the straight-line part
of its characteristic curve, so that the peaks
of the modulated curve are flattened out.
This gives rise to an artificial hollow etfect,
or “drumminess,” in reception which is
quickly resented by the trained ear.

In the second place, the rectifier valve
at the receiving end can only function by
working *“around the corner’” of the straight
line part of its curve. In doing this it pro-
duces a double-frequency note, the strength
of which depends upon the degree of
modulation.

Such a note, il present i any strength,
i= bound to aifect the quality of the original
<ignals. It is found in practice that so long
as the modulation does not cxceed 00 or 70
per cent., the eitect is hardly perceptible,
but forr heavier modulation it becomes
objectionable.

Carrier-wave ““wobble” occurs when the
frequency of the transmitter is not anchored
down to a constant value, cither by means

(eI T
I l"'l|||||l ;

Example of carrier modulated by single low-frequency note

of a piczo-crystal oscillator or similar forny
of master control. This is a fault too fre4
quently in evidence in many Continental,
stations.

Fading

W hcn a sclective set 15 tuned in to such
station, the programme *wanders’” in an
out of audibility with the fluctuations in thi
carrier wave, leay ing the exasperated listerj-
er suspended, so tospeak, inan empty ethey.
I'he blame for this kind of ** fading "’ must 1%
placed on the transmitter and not on tlie
Licaviside laver.

Carrier-wave “‘wobble™ is in fact one bf
the most serious faults in modern broadl-
cast transmission. The ether is already
overcrowded, and any station which de-
viates from its allotted wasclength [is
bound to cause beterodyne interference fo
listeners over a very wide area.

HERE YOU ARE EGBERT!
YOU MAY HAVE MY
FIRST SET /7

HURRY UP/ THE
MATCH IS ON

o

BATTERY MUST HAVE
RUN OUT~ I'D GIVE ANYTHING
TO HEAR

THAT MATCH!

'World Radio Histol
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are con- 8 s s driv
stﬁf,";i‘fonal “%. | COMPONENTS REQUIRED FOR THE A.C. RECEIVER THE MOST UP-TO-DATE [comroNENTS REQUIRED FOR THE A.C. RECEIVER (Continued) Elg S ?‘f“ﬁ“
a 1 Basehoard, 16 in. by 10 in. (Camco, Pickett, | 2-mfd, fixed condenser (T.C.C., Dubilier, ’ 100,000-0hm tpn:hem renslance (Lewcos, | Two yards of thin flex (Lewcoflex, Peto- carcher i1s the
tails of an all- Clarion, Peto-Scott). Lissen, Filta 6 TH RE E Bulgin, Readi-Rad, Peto-Scott). Scott). same as that of the
electric version of ll;anelé 8 i;:. by 6 in. (Trelleborg, Becol, o) re:v SB.m;e:-l" holders (Telsen, Junit, ] c. il;x;;:)nre-wound resistance (Watmel, _Sl_evul: .}lia'f‘le tzenlx;._nl:_als, gﬁa{‘ 34 Ll:l_i_ (2) battcry model.
: to- tt tus, ’ 2
this famous set. 'reh:ee-c:ang 0005-mfd variable condenser u;h-frequencyan?l?ol‘:e (Telsen, Lewcos, Low-i;;equency choke, 20-henries (RI, | (Clix, Belling-Lee). The same in-
This mains- ﬂth d;_um (gnl , Chassimount, Polar, !lgela)ch-R.d Bulgin, Tunewell, Peto-Scott, Lissen, Varley) onnecting wire and sleeving (Lewcos) genious  ban dpass
driven set em- 0003-md. variable series aerial condenser | Two 2 h id leaks (Dubilier COMPONENTS for T for 193 r scheme
- ) of tun
bodies the same (Readi-Rad, Polar, L:n‘:a)le Ligsep Watmel, Graham-Farisht, S for A.C. UNIT for 1931 Ether Searcher roloved v "3’
= q T o 0001-mid variable reaction condenser gnd-leakholder(Bulgm,Weante,tham- Baseboard, 16 in. by 17} in. (Camco, Clarion, |  30,000-chm spaghetti resistance (Lewcos, is en ploye an
basic circuit as (Readi-Rad, Lissen, Bulgin, Polar, Peto- | Farish). Peto-Scott). Bulgin, Readi-Rad, Peto-Scott). as will be seen from
that which has Seott, Lolus, Burton). Three coil screens (H. & B., Readi-Rad, Mains transformer, with secondary wind- bonite strip, 9 in. by 2 in. (Becol, Trelle- N )
t the photographs
-ad suc Set of three matched coils with ganging | Colvern, Peto-Scott), ings for 4-volt flament (Regentone, type | horg, Peto-Scott), pho Ble plis,
proved so - switch (two Colvern type TGSC and one | S.G. valve screen (H. & B., Colvern). WR7), Seven ter-mah, marked : HT.—, HT.- 1. the same main com-
cessfulin the case TGSR). Aluminium foil sheet, 157 in. by 9% in. Westinghouse metal rectifier, type HT.7. [H.T.: 2, HT.-3, HT. , 4,LT. (2) (Belling- 3 4 s
of the battery L°“’",'°f“'"°vv"’l'“f°{m" gfl'fl“l"“' (Readi-Rad, H, & B,, Peto-Scott). R}ﬂ-evenry ssnootbms choke (Varley, Lissen, Lef. Ch;. l;urlon) ) . po?cut:,f ?l“ 133'
ratio 5-1, Lissen, Varley, Lotus, R.L, Voltron, = ., Wearite, ength of mains flex (Lewcos out are {followed.
model and which Ferranti). ;‘“”““l block Juait). 1 Teell Three 4 mfd. fixed condensars (430 volt | Thin g wire and 2 (Lewzcos).
B omm o G Li'm-m]f)d.b"ilx':g %.)e:lag;n)ser (T.C.C. flat type, bor:"l’;le'teo sé:nop','; in. by 2 in. (Becol, Trelle- \;r:orking)) (T.C.C,, Dubilier, Lissen, Filta, gl:sxe type & miains swncl': ;:Euf]:;:)(" eio) fA small allloull(fl:
. ssen, Duhilier, ) . . » H ormo. g of ncgative ri
sons for its .0002-mfd. fixed condenser with grid leak | Four t Is, ked: A., E, LS.Q) . ; Ve 9 OR— . 1eg g
reasons | clips (T.C.C.r Dubilier,  Lissen, Telsen, | (Boitire o iy’ B 45 i) o : ) pogyge Zimid ded Condensers (T.C.C. | Philips high-tensicn unit, type 3009 and | bias is needed for
havmg prov ed Watmel), & L > ; - 3 ! o ). 4-volt 3-amp. mains transformer(Regentone 2
th st popular Wz‘l;)fd and .0003-mfd. fixed condenser Pick-up jack (Lotus J.K.3). i P 3 s - - ; 120,000-0hm variable wire-wound resistance type ACV). OR— the grid of the
€ most popu (].iuen,T.C:C., Dn;bilier, Teism). lS—o‘hm potentiometer for pane! mounting % : ; — : v ol (Relentslal) Mains unit with 4.volt 3.amp. ocutput screcn—grid valve.
threc-valver that ree 1-mfd. fixed condensers (Lissen, | (Wearite, Clarostat). o 2 ,a C e 20,000-ohm_spaghetti resistance (Lewcos, ’Regen:one WIA, Junit, Clarke's ‘‘Atlas” This is applied b
AMATETUR T.C.C., Dubilier, Filta). One 600-0hm, one 1,900-chm, and one ; B/ B ! : ] » Balgin, Peadi-Rad. Peto-Scott), , Tannoy). 9P y
WIRELESS has i i = LS . E e 3 S s means of a Soo-ohn
introduced - Lo Ji £ | e : dropping resistance
’ EE {: 7= | B laced ir corion
. S e | , el placed in series
AN Y B 5 s o %o ol e with the cathode
readers ' oy ‘B 2 lead of the screen-
have ask- L . b grid mains valve,
cd us for an all- -y Plhth dropping re-
clectric version of sistance antomatic-
the “1o3r LEther Q ally provides the
Searcher.”. ‘This is necessary amount
a request that was of bias, and to pre-
antepated woen THE SET OF THE SEASON ADAPTED FOR MAINS WORKING ~ 50 STATIONS ON THE LOUD-SPEAKER ...y ‘i
the battery model” DESIGNED BY J. SIEGER action of circuits
of this famous set * this, together with
was first designed, but it wasrealised thatas  ing.  Very many of the requests we have of the *Ether Searcher” it should be eliminator apparatus—the idea is that the up to the set and provides all the current the other grid dropping resistance, is
so many listeners have not mains equipment  received have been from owners of mains  pointed out that full constructional details  set, with A.C. valves, can be used with an requirements. The sct works entirely from  shunted by a fixed condenser having a
available, and as, in any case, it is possible  apparatus who have already made up the were given in AMATEUR WIRELESS Nos. O{dinary mains high-tension climinator and  the mains and not even an additional grid  value of 1 microfarad.
to work a battery set with a mains battery model of the '*Searcher’” and who 449, 450 and 4371. with a 4-volt mains filament transformer. bias battery is nceded. The dctector, as in the battery model,
climinator, it was decided that a straight- naturally do not want to carry out un- Full-size  layouts, wiring plans and An accompanying photograph shows the he Ci . is of the lva]\y grid type and normally no
forward battery edition would be the best  necessary alterations in order to make it constructional guides were given and set in nse with a Philips high-tension The Circuit negative bias is requlred
model to present first. work entirely from the mains. these are a help in the construction of the eliminator and a Regentone  filament The circuit shown here explains the way You will see that in this new
With this idea in view we produced an  all-clectric model. Comparison of these transformer. in which grid bias is i iy g {Continued on
The All-glectric Model all-electric vorsion of tho $et which ditfors  full-size plans with the layout of the The Mai obtamed for all three ! pages 366 and 358)
R only where absolutely necessary from the  mains-driven set given here shows the small e Mains Apparatus valves. It will be seen
However, with ¥ 3 > o . . :
it dificas battery model. Yor the amount of alteration that it has been For those who wish to make up their that so far as the main
e e o benefit of readers who have  necessary to effect. own mains apparatus the construction will  tuning and coupling
tion the basic cir- : : . 5 RS
enitolithe “Tother not previously considered It should be explained that the battery be described of a suitable high- and low- arrangement are con-
e hoas building the battery model  model does not itself incorporate mains tension ecliminator which connccts straight cerned, the circuit of
itself very well to
all-clectric  work- ;
X THE UP - TO - DATE ) 20000 ohms Metal Rectifr
CIRCUIT OF THE “ALL- 20000 ohms
ELECTRIC 1931 ETHER
SEARCHER?” 'E ToﬂL‘MamS
The circuit of the receiver IMFd
is shown here with the
theoretical connections M
of the ¢ Ether Searcher '’ .
mains unit above, The
set has bandpass tuning, :
and the method in which
it takes its H.T., L.T. and
G.B. from the mains can
be seen. Bias is obtained 2
by the dropping rc- TMM
sistances in series with {
the cathodes of the S.G. > | 3
and  detector valves. >
Note the ‘stopper '’ cir- =
cuit in the grid lead of >
the power valve. The
connections of the double- S00 et .
wave H.T. rectifier can 4
The constructlon fs similar to the be seen, together with the 0005 Ganmed | ’U %:' fté‘{_‘
battery model : indirectly-heated valves 4-volt L.T. transformer 2 a2 : ’
are used and provision is made for winding t———éﬂ - A rear view of the * All-Electric 1931 Ether Searcher” ; the mains apparatus is
using a gramophone pick-up in the upper compartment
[ "
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The layout and wiring diagram of the “ All-electric 1931 Ether Searcher.”™ The mains unit will ke described in next week's issuc,
Full-size blueprints of both are available, price 1 - each.
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A Weekly Plogran1me Criticism—By SYDNEY A. MOSELEY.

“ALFXANDER AND MCSE”’

WAS about to engineer one more new

movement -that  is the  \Wireless
Critics” Cirele when 1 opened my Aars-
TR Wikiss and found that the Fditor
has got in first with the news that the
Critics™ Circle proposes to include wirck
crities!

It is not altogether a question of gread
minds thinking alike, becanse 1 still wonder
whether it would not be better for me to
start a woeless crities reles St my
comfréres on the Crities” Creele, many
thanks for the compliment,

< * *

“Alexauder and Mose™" got away witl it
as I reported in this column, Dut i their
last appearance they secmed to be rather
conscions of their andience, or of then
success.  They were not quite so spon-
tancous. It scems to me, too, that there
has been rather a repetition of their funny
little sayings. So 1 kope they won't appear
foo often, unless their material is changed
alot.

. . .

Jackhaus had a marvellous reception in
the last Symphony Coneert, and he certainly
scemed to be vervy much at home. |
remember hearing him at the Queen’s Tall
fong before the war. Small wonder he has
Iearnt his party picces by now, ‘Talk about
the unemotional English!  they  don’t
applaud in this frenzied fashion in Germany
or I'rance.

“~ ‘ ’

Readers shonld not he impatient regard-
ing my campaign for an extended Sunday
programme. | am by no means despairing.
and hope to report good news before very
long.

. . .

Harold Nicholson. talking about un-
emplovment in his weak but not altogcther
unattractive voice, said the unemplovment
problem would last for another fifty yvears.
He, in common with & good many other
publie speakers, imagines tlet the unem-
plovment problem is a post-war problem.
It is not. It was always grave and promi
nent, ever siitce | can remember,

* * >

Really, T am tired of the descriptions of
“Ar. So-and-s0 or Miss So-and-so appearing
by kind permission of this manager and

363

that,”” and afiee all this yon hear a very

ordinary turn.  What 1 object to is the
Dlatant advertising.  The B.B.C. should
keep out oof all this.

* * *

The othier dayv a television artiste who
had appeared several times notified the
Baird Co. that hefore her renewed engage-
ment she wonld have to get permission
from Mr. So-and-so, whose company she
had now joined. Mr. So-and-so obviously
wanted the announcement to be made,
cither in the press or over the microphone,
1 refused, and told the lady she need not
appear.

* * *

Trnest Thesizer was deplorably tame in
a recent vaudeville programme.  He was
down for three separate items, but the one
on the Debating Society was quite cnough
for me.  Mr. Thesiger should stick to his
Cockney stuff,

* * *

‘The 6.q0 «oncert from the I.ondon
Regional, in which May Blithe and Roy
Henderson sang  with Alec Tencerman’s
Onintet. was the kind that must always get
over. When vou have, say, a sclection of
Fedward German's songs, Schubert’s ““ Sere-

A Lissenden idea of VICTOR GL..F

@mu!uu Wufale_‘sj

“BY KIND PERMISSION "’

BiORE
OPERATIC TRANSMISSIONS

nade,”” Macdowell's © Sea Picces,”” angl songs
by Lasthope Martin, letcher, and Stea
—well, T call this a good programme,
don’t you?

* * *

The truth about the abandoned dis-
cission between Lord Edward Perey and
Sir Oswald Moseley was that these two
voung sparks found that they both had
muich in common, and each would have
slashed the Government. The I3.B.C. was
scared, and when the B.B.C. 15> scared it
does what the doubtiul sub-editor does- -
cuts it out,

* * *

“The Planets,” Gustayv Holst's hig worlk
is certainlyv a great achievement, but [ do
think that having to bring in the Wircless
Chorus for just a few bars at the end is
rather  an  extravagance, although  ad-
mittedly, the cffect of voices dying away
was stiiking.

* * *

Tlorence Marks and  Wilfred  Shine
scorc<l emphatically with the little Irish
¢pisode, “On the Bench.”  Delightful
brogue and bright dialogue make it a little
masterpiece in its way.

* * *

Pursuit of Pleasure, another effort by
Lance Sieveking, was spoilt by a cast
which irritated in attempting to achieve
the peculiar langnage of young moderns and
foppish Victorians. The idea was good
we always alike looking backwards  but
again, in attempting to strive for citect,
Mr. Sieveking overdid it. Simplicity and
Sieveking are, alas, not synonymous, and
what we really require over the wireless
is more simplicity and less juggling with
new technique—-which should Dbe left to
laboratory experinents.

* * *

It is good to sce that we are having
more operatic transmissions. Why should we
have 10 go abroad for these? The Covent
Garden Opera Company, therefore, i~ doing
good work in its arrangements with the
13.B.C. for the broadcasting of its first-rate
touring company. Iigoletto is not one of
my favourite operas, nor I1 Trovatore, but
both transmissions were fiuist-rate.  Now,
what about Tosca and Boheme, and some-
thing in the Wagnerian line:
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CONVERT YOUR 1931 ETHER SEARCHER
TO AN ALL-ELECTRIC RECEIVER

fre—

Components you will want to Components

(including Speéial Mains Valves)

159; BOROUGH HIGH STREET,
LONDON BRIDGE, SE.L

Telaphone:Hop 5555 Priste Exchangd) - Telegrams: READIRAD, SEDIST::

[————

To Ready Radio Ltd., 159 Borough High Street,
ORDER FORM London Bridge, S.E.l

Please send nie....... £00000000000000A0G 0050000006050050000090 5600E000306A00G

1 Ether Searcher Kit at £11:16:6, or 12 1 All-Eleetric Lther Rearcher Kit Bat £17:4: 5,
FREE to every pur- monthly payments o1 31/, or 12 monthly payments of 3t/a.
chaser of a Ready 1 AN-Llectric Ether Searcher Kit A at £14:7:0, | 1 All-Electric Ether Searcher Kit U at £18:19:6,
Radio 1431 Ether or 12 monthly payments of 23/3. or 12 monthly payments of 34/9.
Searcher Kit: A (Cross cut items not required)

Booklet containing

constructional  de- .

tails, full-size wiring I e teetteieeeeeneestateaenesansasenssoas ssonsessossetaseaseesssssttsesasosssssesance coctescasans .o
diagram. notes on

operation, ll:xn ing

guide and other use- ES et ee e ee e ettt e sba e ebn e st ene e TP SUPUPRPUPON
ful information—and Aiidw'b

Onc Atalanta Radio

SETEWATIVETS T 1 ssss san s s s ae s as s e e e n e s e e s lalaeeles 4 e el alelele s o e e el e el o

Please Mention “AW.” When Corresponding with Advertisers

convert your 1931 Ether Searcher build the All-
to an All-Electric Receiver Searcher Complete

you will want to
Electric 1931 Ether

£a, d
£ s d. 1 L'l:aonxitnfllx‘mffﬂ,fs'm X 6 ins, 3t ins)drilled
‘ o = - 38 Ot 1 . 9
2 T.C.C. 1 mfd 1}x€d condensers 5 8 1IR3 ganyg 0005 mid, (‘ondmhor D3 .. 1 3
1 T.C.C. 2 »:{d fixed condenser o0 310 1 Rmlead 003 mid. “*Brookmans* tyl;e
3 Telsen 5- pin valve holders ... 3 9 1 R.:er(qui{eolmxﬁgaelr LI L3
i «adiRad mid, ¢ kmans ”’ reacti
1 Terminal Strip 7in. X 2 in.X J% in. 6 KIT . . condenser L Trookmans ¥ peaction 2 ¢
1 Lotus JIX 3 Jack . 2 6 A £14 . 7 A 0 1 Set Colvern Matched voils with zanging Switehh T 110 0
1 Wearite 150hm PM Potentiometer 5 % ',f“(l:‘g‘ ‘01‘"“1’; ]ff ;r‘““""““" 51 .. 3 6
; R mid Flat type fixed 1 26
11 2 0 or 12 month]y payments 1 ReadiRad .0003 fixed ?on(}gm:(rm.(_emel: . llb'
3 Readikad Link 1esistances (rC“lr of 28/3. Complete All- 1 ReadiRad 0002 fixed condenser ., - 10
tances 600, 1,000, 100,000) 4 3 e p: ‘ 1 T.C.C. 0002 fixed condenser with ¢lips .. .. 16
1 Colverstat 1,000 ohm WV, resistance 2 6 Electric Kit less valves and :13 %88 l’lxl:le;mll l:lx\\ce;«licc%]:::ii:;? o :; 1::

1 Atlas z0 Henry LF Choke ... w11 0 cabinet 3 Telsen Five Fin valve holders .. .. .. 39

2 Yards thin Flex, Screws, etc. 10 ' L %"l’(‘;"l{ulk, Choke .. ce e e 20

. 2 ReadiRad 2 megohm grid leaks .. .. :

7 Clix spa—?_u Tirmmals HF —}— I, + 2, 1 ReadiRad tirid leak holder D, 3 :

+3, +4, Lt. (2) ... . 1 2 m 1 Set ReadiRad Coil and valve sereens ., . 70

b4 Bascboaxd 16 X 17* ins. 10 1 Aluminium toil base 153 in. x 935 in. .. .. r O

1 Regentone Main'. Transformer W R7 % fg,‘{;::}“,{ ]:tl?,(pk,u,,',“ xx) :,:" D ,'

with additional 4-volt secondary . . 4 Belling Le S, )
;_ccltt'etll\L 23S

winding 180 K'T B £17 . 4 . 6 1 Lotus Jack No. Jl\})p e & 218 3»_ x

1 Westinghouse Metal Rectifier HT.7 1 1 0 or 12 meonthly payments 3 et oob o f‘g&’)m?xn e anlOOO s

1 Atlas 20 Henry Smoothing Choke... 1 1 0 : ohms link resistances .. e o 4 3

3 1.C.C. y mfd fixed condensers. (I‘est- of 31/6. Complete All 1 Colverstat 1,000 ohis wire wound reststance 37 2
5 o D Atlas 20 henry L.F.choke .. .., .. ..

T cd oo volts) . - 1586 Electric Kit with valves less 2 Yards thu?flle\ scrc“ql?zlc .. v llll
3 T.C.C. 2 mfd fixed condenacra 11 6 bi 7 Clix spadc terminals 1It—, 1, 2, 3,4, and 2 LT, 12
1 Regentstat resistance, 120,000 ohms cabinet L Tty T

t\'p PR B g 6 aseboard 16 in. X 1714 in. 10
o . 1 R ] ans! -
2 ReadiRkad Link resmtance», zo 000 &%ﬁ:‘:g{lg s?lltnssug\ldnfrsr\l\l :f,fh‘,z.l{ " .“.lm nd 180
and 30,000 ohms .., .. 29 } l\’éﬁtn)lﬁl}ome Metal rlcctlﬂclr 7. ee .o 110
i henry smoothing choke .. 1 0
b gbﬁmt’LSt“I'): R(),}n X2 111 \ ’8‘ m. 9 3 F.C.C. 4 mid fixed condensers (Lested 300 volfs) 1 !) [
clling-Lee type terminals KlT G £18 . 19 . 6 3 T.C.C. 2 mid fixed condensers 5 5 1 6
HT.— 1,2, ,and 2 L.T. ... 9 ® 5 1 Regentstat resistance 120.000 ohms type “A” & 9 0
3. 4 ) 1 = 3 P
3 Yards Twin mains flex andl mains 12 thl . 8 I‘l)?largslhd Link Resistances 20,000 and 30, 000 o h
adaptor .. 1 3 or monthly payments 1 Ebonite Strip 9in. X 2in. X f5in...  ev oo - ‘.:
1 Packet Jiffilinx for “mng 000 2 6 of 34/9. Complete All- 7 Belling Lee "R type terminals (HT—,1,2,3,'s,
1 Bulgin flex mains switch 5.18 20 Electric Kit with val d 3 \‘:UEIE )\\m wains flex, and mains adapfor .. } 8
1 Bulgin .11 T\\lp’\lalﬂs fuse . 2 6 i atvesian 1 Packet Jifhitinx for wiring . ( p' o 5 4
Valves Mazda AC/SG, AC HL, AC, PI 217 6 cabinet 1 Bulgin Flex mains switeh $18 .0 . .. 20
T 1 Bulgin F11 Lwin Mains fuse 00 .e 00 26
Total, including special Mains Valves £11 16 6 £14 7 0
. i 3 Valves (Mazla) AC/SG, AC/HL. AC/TI ., 2717 6
or 12 equal monthly payments of 21,8 l | 1 CabinetinOak .. .. ., .. .. 115 0
Every Ready Radio Ether ° IMMEDIATE DISPATCH.
Searcher Kit is guaranteed All goods post free or carriage
ACCURATELY MATCHED. > p 2id in the British Isles.
Eeerssaesoreee Y

| CASH ORDER FORM
Please dispatch to me atonce the goods speci-
ficd for which I enclose paymentin full of

C.Q.D. ORDER FORM

Please dispatch to me at once the goods
specified for which 1 wdl pay in full ou deli-
very the sum of

vttt s e PR

HIRE PURCHASE ORDER FORM
| Ylease dispatch myv Hire Purchase order

for the buod~ spzuitied for which 1 enclose
~ -irst deposit of

| Eocoeaoacaons
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“THE ALL-ELECTRIC 1931 ETHER-SEARCHER *’ (continued from page 360

“Ither Searcher’ provision is made for
the addition of a gramophone pick-up and,
naturally, when the pick-up is in use, the
valve following it requires a small amount
of negative bias in order that it shall not
be overloaded by the pick-up peak
voltages,

This bias is obtained in the same wayv as
that for the screen-grid valve and a
1,000-ohm dropping resistance is connectoed
in serics with the valve cathode.  This
resistance is also shunted by a 1-microfarad
condenser,

The power valve calls for a larger amount
of grid bias, and this is provided by means
of a resistance in series with the high-
tension supply. This is an entircly satis-
factory arrangement, but to clear up the
tonec and to prevent any circuit inter-
action a grid filter circuit is provided.
"[his, you will see, consists of a 100,000-0hm
resistance and a 1-microfarad bypass
condenser. The 1,000-0hm resistance
provides the necessary amount of automatic
bias.

There are several other interesting
technical points about the circuit, but these
will be raised as the constructional work
proceeds and, of course, when the operating
notes are given.

Simple Construction

Constructional work of the set i~ just as
zasy as that of the battery model. A list
of the parts nceded is given in an accom-
panying pancl and readers who have
alrcady made up the first set and merely
wish to convert it will sce the extra
parts required,

The general appearance of ihe set is
very much the same as that of the battery
model and externally the only difference
noticeable is that no filament switch is
provided. You are advised to get the full-
size Dblueprint which can - be obtained,
price 1s. post free from the Blueprint
Department of AMATEUR WIRLLESS, 58
Fetter Tane, E.C4. Clearly mark your
request Mlains-driven 1931 Ether Scarcher
to prevent confusion with the issuc of
prints for the battery model.

There is very little panel drilling to be
done, but the hole for the condenser drum
nust be cut. The components can be
mounted, including the drum-dial escut-
cheon plate.  The pancl can then Dbe
screwed to the baseboard.

Place the alhiminium foil on the base-
board and, using the full-size blueprint as
a template, the components can be screwed
in position. [This will be sufficient to hold
the foil in pldce and keep it flat.

Fixing the [Coils

As was th¢ case with the first model of
the ““Scarchdr,” fixing of the coils requirces
special ment(]on. One of the three coils is
different from the others in that it has four
sections of |windings on the long-wave
section instedd of three, this extra winding
being for reﬁction. So be careful when

- placing the cpils. Note that a .0003 con-
denser is included in one of the coils.

Working from the back of the set, join

all three coils together by niweans of the
links, taking care that the coil with the
reaction winding is on the extreme left.
An important point to remember here is to
sce that all switches are “open,” that is,
with the cbhonite switch bars flat and the
contacts apart. Make sure that the coils
fit centrally in the screening box lids.

When the coils have been mounted, the
wavelength switeh rod can be fixed. With
the switches turned so that all contacts are
open, fix the small lever so that it slopes
towards the pancl. The serew on this can
then be tightened. It is only necessary
now to pass the rod through the hole in the
pancl and screw it into the lever. The
filament wiring must be put in first of
all.

There remain now
the gang condenser
and screen-grid
valve screen to fix into
place. The condenser is
an casy component to
lix.

Take cave to place it
on the baschoard so
that the small spindle
slides easily into {he
hole on the panel. The
condenser can then be
screwed down with four
screws  and the knob -
fixed to the spindle.

In a subsequent issue
constructional  detatls
will be given of the
high- and low-tension
unit to attach to the
set, and detailed operat-
ing notes will be given
regarding various
methods of working the
set with existing mains
units.

For the bhenefit of
amateurs who wish to
purchase all the neces-
sary parts, together
with the valves, at this
stage, it should be explained that although
it is possible in the power stage to use
certain types of 4-volt battery valve, this
is not reccommended. Mains valves should
be used throughout.

In the screen-grid have,

stage we

Next Week:
A FULL DESCRIPTION
OF THE
MAINS UNIT

during preliminary tests of the new
“Lther Searcher,”” obtained entirely satis-
factory results with a Mazda AC/SG valve,
Other valves which mayv be used are the
Mullard S4V and the Marconi or Osram
MSy.

For the detector valve we have used a
Mazda AC/HI,, while valves having similar
characteristics are the Mullard 354\ or
Marconi MHL4,

'World Radio Histol

A great deal of the success obtained with
the set depends upon the correct choice of
a power valve.  During initial tests we
used the Mazda AC/Prt which, of course,
is a valve of the indirecthy-heated type.

It should be noted, though, that the
valve-holder connections are so arranged
that a dircctly-heated valve such as the
Mullard AC o634 may be used. We have
also tried the Marconi and Osram type
MLy with great success.

In next week's issue final details will be
disclosed and constructional particulars will
be given of the mains unit,

See the original mains-driven “ Searcher”’
in the Radio Department windows of
Messrs, Selfridge & Co., of Oxford Street,
London, W.r.

Here is the “Ether-Searcher’’ with the Philips type 3009 H.T. unit
and the Regentone ACV filament transformer

KITS FOR THE ‘“ ETHER
SEARCHER?”

NMERTAINLY the cheapest and hest way

_ to buy vour parts for the 1931 IXther
Searcher,” cither the original battery-
operated model or the new mains-driven
set described in this issue, is by means of a
complete kit made up by a dependable
firm.  This saves you the trouble of having
to purchase the parts separately, and there
is the further advantage that with a com-
plete kit all the little incidentals, such as
short lengths of wire, s