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The Wavelength Change
Order Next Week’s Issue Early

N next week’s issue the change-

over of European broadcasting

station wavelengths will form

the chief topic of interest. The
issue will carry with it as a free
supplement a novel “key” to the
new wavclengths, printed in colour
on a large card which will provide a
record of station tuning positions for
the future, as well as a guide to the
identification of the new wavelengths
as the change-over takes place.

This special supplement can only
be made available with copies of
The Wireless World and cannot be
obtained separately. As the issue is
likely to prove very popular, it would
be well for readers and their friends
to make sure of obtaiming next week’s
issue by ordering it in advance from
their newsagents.

Background Mystery
The B.B.C. Investigates

I drew attention in our issue of
December 1st to letters which we

had received from readers complaining
of the frequent presence of a background
of speech or music hehind one or other
of the Brookmans Park transmitters.
These letters, for the most part, came
from readers who obviously had a
good technical knowledge and wide
experience and were well aware of the
effects produced by cross-modulation,
so that we felt fairly confident that
some other explanation had to be
found for this irritating phenomenon.
We suggested that the B.B.C.
engineers should look into the matter,
with a view to eliminating the trouble.
We had little doubt that the engineering
staft of the B.B.C., as soon as they

appreciated that something was amiss,
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would do all in their power to rectify
it. We are glad, therefore, to be able
to report that investigations have
been made by systematic listening
by the B.B.C. engineers, as a result
of which they have satisfied themselves
that although background noise of
one programme behind the other is
present at times, it is no more prevalent
now than has always been the case.

They find that there is not a con-
tinual background of one programme
behind the other, but that it does
occur very occasionally. It is ex-
tremely difficult to eliminate, arising as
it does from cross-talk due to unusual
line adjustments. We are assured that
the investigations will continue, with
the object of eliminating all suspicion
of cross-talk in the future.

No doubt the B.B.C. engineers would
be glad to receive further reports from
readers who observe this trouble, and
will be assisted in their task if such
co-operation is forthcoming.

News from the East

Big Increases of Power Expected
LTHOUGH most of our readers
are only too well aware of the
“race for power” among European
broadcasting stations, it will come as
news that the epidemic is spreading to
the Balkans, including Turkey. The
discoveries made by our Special Corre-
spondent, Mr. Cecil W. Lusty, during
his recent tour to Constantinople, and
related in this issue, show that the
East is tardily awaking to the full
possibilities of broadcasting.

Whether the new power urge will be
welcomed by the already harassed
International Broadcasting Union is
dcbatable, but there can be little
doubt that the DBritish listener will
welcome the new and unusual pro-
gramme material which is promised for
the near future.



Giant Transmitter Plans in the Balkans

" O East,” said the News Editor,
and I went.
“Storm shirts’’ at German
radio stations, barbed-wire en-
tanglements in Switzerland, suspicious
Austrian gendarmes at Bisamberg . .
these remained but a memory as I hastened
to the Danube,

faded as the impudent little paddle-boat-
tussed down the misnamed “‘ Blue””
Danube to Belgrade, capital of Yugo-
slavia. The directions given me for the
radio station, Knez Mihailova, were some-
what hazy. However, using my wvade
mecum Wireless World as a breast-plate,

I was finally piloted

storied river of song, |
where rises beautiful |
Budapest, pride of |
the Magyars, great
capital of Hungary,
and gateway between
the Occident and my
““ Promised Land.”
A pigmy - like
figure clung precari-
ously to the swaying
Budapest radio tower
that bestrides Cen-
tral Europe like a
Colossus, and gazed

“The

British

vide

HE author of this wvivacious
and informative article has

just returned after a vadio pilgrim-
age from London to Constantinople.
The trek was made in order that
Wireless
COnfirm recent rUMOUrS CORCETNING
broadcasting developments in the
Near East which bid fair to pro-
listeners
and unusual programme material.
Mr. Lusty’s disclosures of the new
high-power plans are exclusive to

this journal.

i to the station.

i I rejoiced to find
i that the voice of
Yugoslavia will later
be well heard in the
British Isles. M. Le
General Kalafato-
vich, the courteous
director of the ser-
vice conducted by
the Radio DBelgrade
AD. Company,
which is g8 per cent.
British owned, told
me that the concern
had embarked on a
£100,000 broadcast-

World >  could

with new

around.  Westward
lay the great cul-
tural  centres of

Rome, Vienna, Prague and Berlin, whose
programmes come at good strength to our
British firesides, but ever eastward rolled

on the majestic Danube beckoning
to lands uncharted by most English loud
speakers.

Gusts of wind made my descent diffi-
cult, ‘but I reached the ground safely.
Budapest’s  fascinating  illuminations

The title picture is of the amateur 1-kW.

station in the fair grounds at Salonika, which

is the precursor of a 50-kW. transmitter

to be installed later by the Greek Govern-
: ment at Athens.

ing scheme.  The
present 1928 2.5-kW. station, which has
received reception reports not only from
English Wireless World readers, but also
from Scandinzvia, California, Africa and
India, is being replaced by a modern 50-
kW. plant on flat rural land about eight
miles south-east of Belgrade. The two
I00-metre masts were nearing completion
when I visited the site, and I was informed
that the station would be ““on the air”’
towards the end of 1934. Mine Host also
told me that 6-kW. relay transmitters
would be established at Skoplje and
Sarajevo. The existing Belgrade trans-
mitter will be transferred elsewhere.

Wiveless World, Januavy s5th, 1934.

the
Near East

By CECIL W. LUSTY
FE
COMING SHORTLY
Angora (Turkey) - - 150 kW.
Brasov (Roumania) - - 150 kW.
Sofia (Bulgaria) - - 50 kW.
Belgrade (Yugoslavia) - 50 kW.
Athens (Greece) - - 50 kW.

The company, I found, receives 65 per
cent, of the licence revenue—of Yugo-
slavia’s 55,000 licensed listeners about
11,000 are in and around Belgrade—and
the Government the remaining 35 per cent.
But as the company also conducts the
technical side of the service it is asking
for its proportion to-be increased to 8o per
cent. The desired increase would naturally
result in a higher standard of programmes
and probably extended broadcasting
hours.

Untapped Talent

Radio Belgrade is usually active from
II a.m. to 1.45 p.m., 4 p.m. to 5.20
p.m. and 7 p.m. to II p.m. or midnight
(Central European Time). The musical
director, M. Petar Kistic, kindly prepared
for me an analysis of his programmes,
and, on broad lines, the time is divided
as follows: Music, 67.3 per cent.; litera-
ture, 2.7; talks, 6.2; criticism and news,
11.1; religion, 3.6; relavs, ¢.1. I

Radio Belgrade, in the Knez Mihailova,
will soon be replaced by a 50-kW. station.
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Programmes from the Near East—

discevered permanent relay lines to the
cathedral, Opera House, University, Con-
cert House, etc., while there is a radio
orchestra of 16 players.

The present programmes are of a very
cncouraging nature, and with the new
radio house put in order I can predict
some interesting broadcasts for English
enthusiasts, as there is vast musical talent
in the land of the Slavs yet untapped by
radio,

Bulgaria is Ambitious

The aeroplane unlcaded me at the
pieasant university city of Zagreb, and I
found ‘* Radio Zagreb '’ above the cable
tram system connecting the old and the
new town. I learned that the present 0.73-
kW. station, built in 1926, would be super-
seded by a 20-kW. transmitter. This is be-
ing constructed near the river Sava, a few
miles from Zagreb, and will be ready
about the same time as Belgrade. The

The little 1-kW station
at Salonika with
which Greek amateurs
are ‘keeping the pot
boiling”’ until the
opening of the 50-kW
transmitter at Athens,
The station staff are
seen on the right.

advised

[

in Benkovska Street, off the boulevard
Dondoukoff.

Radio in Bulgarna can be described as
“pale but interesting.”” The present ex-
isting transmitter, one of 350 watts, made
its début in 1930 and is' maintained by the
Bulgarian Society of Radio, This society,
however, is now a house divided against
itself, having split into two factions. One
group, Bolgarsko Radio, a cultural co-
operative society, wishes broadcasting to
be independent of the State, but the
principal_Rodno Radio League is opposed
to private monopoly. The former group
me that they planned to
erect a 4-kW. transmitter in a central posi-
tion. and subsequently to build relay
stations in the east and north of Bulgaria
and around Sofia, )

At the Foreign Ministry I was officially
informed cof the Government’s intention to
install, in 1934, a 50-kW. transmitter to
the east of Sofia.

old plant will be given marching orders to
Split, on the Dalmatian coast, to serve as
a relay. The station at Ljubliana, the
Yugoslavian Salsburg, was increased to
2 kW. last year. .

The Simplon Orient express shunted me
the following day into Sofia, the little
capital of Bulgaria, and reputed to contain
as many barber’s shops as Birmingham.
Eventually T was guided to Rodno Radio,

A3

I was pleased to hear from Rodno

Radio—one of the most enthusiastic
amateur corps I have met in my extensive
travels—that, in order to foster radio-
mindness, they are not waiting for the
state station, but are building a 3-kW.
plant in the suburbs. My trip to this
small station under the frowning heights
of Mount Vitosha was highly interesting.
The engineer, M. Hugel Tchoutchouleff,

The Bucharest studio has

the authentic Western

European  atmosphere,

On theright is the station
mascot.

told me that the two 65-metre masts,
formerly used at the commercial trans-
mitter behind the railway station, were
presented by the Minister of Public
Works, who also gave the bricks for the
building and the machinery. An amateur
working bee is in full swing and the cost
to the society will be only 500,000 leva
(about {735 at par). This plant will be
testing early in 1934. The Government
station, which will cost 40,000,000 leva
(approximately £58,824 at par), will be de-
voted to national programmes, the 3-kW.
plant to local programmes, and the
pioneer 350-watt station, after conversion
into a 500-watt transmitter, will be re-
moved as a relay broadcaster to Varna,
““Queen of the Black Sea.”

‘ Writtle ”’ Days in Sofia

As the Government pockets the whole of
the licence revenue and Rodno Radio is
dependent financially upon minor ad-
vertising and members’ subscriptions, the
programme material at its command is
restricted. (My mind travels back to our
own Writtle days!)  Relay lines, how-
ever, connect with the cathedral, Parlia-
ment, etc., while—unusual for this com-
mercial age—aitists give services gratis!
Bulgaria, I learned, has about 4,000
licensed listeners, and there is a sliding
scale of fees.  With the arrival of the
promised national station we should at
least hear a new type of broadcast fare.
Radio in Bulgaria being in its infancy, I
expect it would be some time before the
future State service could compete in pro-
gramme building with the maturer organis-
ations in other countries. Bulgarian
national music, preserved in spite of black
centuries under foreign yokes, is highly
original and entertaining.

Through the rugged Balkan mountains,
across the frontier Danube, and so to
Bucharest, the modernistic city that has
risen, Phoenix-like, on the war ashes of
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the old capital. By imitating the action
of playing a violin I was sufficiently under-
stood to be escorted to the palatial
offices and studios in the Rue General
Berthelot, and after presenting my cre-
dentials to the guardian and mascot—a

An exclusive photograph of the Stamboul studio, with the announcer,

Dsemil Bey, reading the news bulletin.

lively little fox—I was given the freedom
of the station.

Roumania’s 150-kW Station

Roumania, I discovered, has a “‘five-
plans-in-a-year’’ scheme. Ing. G. Mun-
teanu, the obliging chief of this most pro-
gressive company, the Societatea de
Difuziune din Roumania, 60 per cent, of
the chares of which are owned by the
State, revealed to me the full details of
the ambitious project. A giant 150-kW.
transmitter will be constructed mnear
Brasov (the contract has been given to
a British company) and will join the
ether kings next autumn; the present 12
kW. Bucharest station will be ‘' pepped
up’’ to 20 kW.; and 20-kW. plants will
be erected at future dates at Chisinau, in
Bessarabia, Cernauti, the Bucovina, Cluj,
Transylvania, Timisoara, the Banat, and
Tazi. The nearly completed 20-kW. ex-
perimental station at Brasov, which under
the Lucerne Plan has the longest wave-
length in Europe, will be transferred to
one of the relay sites.

Turkey promises I150-kW.
transmissions for Western Europe in the near future.

Wireless
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I am also able to disclose that the
mammoth 150-kW. transmitter will radiate
international programmes, which will be
received by Roumanian nationals in other
countries ; the Brasov station (temporary
site only) will be a national transmitter,
and its musical programmes will be re-
layed by Bucharest
and the other 20-kW.
broadcasters, which
will also ' put out”’
their .own regional
talks.

Broadcasting in
Roumania has been
on an organised basis
since 1928, and con-
sequently, I was not
surprised at the splen-
did standard of the
service, The present
transmission  hours
(Eastern  Standard
Time) are from 1 p.m.
to 2.30 p.m., when
gramophone recitals,
news and market re-
ports are given; 0
p-m. to 7 p.m.,
orchestral per-
formances, news and
lectures; 7 p.m. to
8 p.m., Radio Uni-
versity ; and 8 p.m.
to 11 p.m., records,
vocal and instru-
mental, comedies,
opera, concerts and
cabaret relays.
Bucharest has aradio
orchestra of 36, and
really has excellent
talent to draw upon.
Relays of sports, im-
portant  functions,
and of Vienna and
Budapest figure in
the broadcasts. The
company, [ learned,
receives 70 per cent. of the varying licence
fees and the State 30 per cent. Advertis-
ing is conducted between items.

Before hitting the eastward trail again
I went by taxi one night along the magni-
ficent Chaussee Kissaloff to the Bucharest
transmitter. Scarcely had I alighted at
the station entrance when I was assailed
by the Hounds of Bucharest, a troupe of
savage watch dogs.  The engineer ex-
plained: ‘‘Soldiers can be bribed or in-
toxicated, but our 12 dogs are MOST
reliable guardians.”’

A ship took me through the Black Sea
and the Bosphorus, to Stamboul, former
capital of Turkey, and an incongruous
spectacle of old and new. The game of
‘““hide and seek’’ ended in my locating
the studios of the Telefon Sirketi in the
post office in the Rue Meydancik, Stam-
boul. The director, Hayrettin Bey, cor-
dially welcomed me, and outlined the his-
tory of broadcasting in the Republic. The
5-kW. Stamboul station, I learned, came
into being about 1925, and the 7-kW. plant
at Angora about 1928. I wasalso informed
that the Turkish Government had an-
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nounced its decision to build a 150-kW.
transmitter at Angora to serve as the
mouthpiece of the Republic, and that the
existing Angora broadcaster would be
transferred to a relaying site. The con-
tract for the new national station has not
yvet been signed. When completed, it
should be well picked up in England, and
listeners will hear more of the peculiar
eastern music which, in spite of its wail-
ing and somewhat monotonous strain, is
always fascinating to the Western mind.

Programmes from Athens

From the minarets of Stamboul and the
Golden Horn my Odyssey took me across
the Agean Sea, rich 1n mythological asso-
ciations, to Salonika, principal centre of
Thessalonica, Greece. Here I found =
blank expression to be the best “‘lingo,”
and 1 was speedily in touch with the Asso-
ciation des Sans Filistes Saloniciens. As in
Bulgaria, I found another band of ardent
amateurs, who, in the absence of an organ-
ised service, conducted their own Iittle
station. The 1-kW. plant, which, I
learned, has been heard in Central Europe
and even England, is situated in the Sep-
tember Fair grounds, and I was shown
over the station by the engineer and
speaker, M. Tsingueridges. The station,
I was informed by the president, M. Minas
Orologas, broadcasts records and music
every Saturday from 9 p.m. to 11 p.m.
(Eastern time). The Greek Government,
I found, intends to construct a high-power
station of at least 50 kW. at Athens, and
several relay stations. Upon investigating
the position at the Ministry in Athens T
learned that the foreign company given
the concession had failed to carry out its
obligations, and that the State is now
negotiating with a British company.

The fairy lights of Le Piree, romantic
port of Athens, the brooding cliffs of the
Corinth Canal, sun-gleaming Adriatic
waters, the gardens of Italy, gay and noisy
Paris—and then back with my exclusive
story to Dorset House.

Radio Zagreb uses a power of only o0.75
kilowatts, but will soon be superseded by a
20-kW transmitter.
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The Piezo-Electric Loud Speaker

First Details of Production Models Now Available in This Country

M ORE than one umit is required to cover the band o
frequencies required for faithful reproduction of speech
. and music, and for domestic use a diaphragm type moving-

cotl loud speaker in conjunction with a special unit for the

extreme top offers the best solution.

The piezo-electric loud

speaker is especially suitable for the latter purpose and in the

N the march of progress towards high
quality of reproduction the improve-
ments in loud speaker design have
lagged behind those of amplifiers and
other sections of the receiving equipment.
The moving-coil principle has probably
contributed more than any other to the
standard which has so far been reached,
but there is general agreement that no
single loud speaker is capable of repro-
ducing uniformly the range of frequencies
from 30 to 10,000 or 15,000 cycles which
is required for really faithful reproduction.
If a large diaphragm is used to give an
adequate output in the bass it is generally
accompanied by serious attenuation of
the high frequencies above 5,000 or 6,000
cycles, and, conversely, if a small dia-
phragm is designed to do justice to the
region between 5,000 and 15,000 cycles,
the amplitude required to produce an
equivalent sound pressure at lower fre-
quencies is impracticably large.

High-frequency Reproducers

The general trend of design, therefore,
has been to use a large diaphragm moving-
ceil in conjunction with an auxiliary unit
designed specially for the upper register.
Special moving-coil units with miniature
exponential horns have been used success-
fully, and the electrostatic loud speaker
is also capable of giving good results if the

requisite attention is given to the condi- -

tions in the output circuit. It would now

Fig. 1.—(a) A crystal of Rochelle salt show-
ing the plane from which the active element
is cut. (b) Under the influence of electric
strain the crystal plate contracts along one
diagonal and elongates along the other,

appear that the piezo-electric crystal loud
speaker is destined to make an important
contribution to the technique of high-
frequency sound reproduction. The prac-
tical difficulties associated with the con-

_The effect is greatest

near future is likely to be widely adopted.

struction of these units have been success-
fully overcome, and we understand that
production models are now available in
this country.

The piezo-electric effect was investigated
in 1830 by F. and P. Curie, who dis-
covered that certain crystal substances
when subjected to mechanical . strain
developed electric charges on their surface.
The converse effect was also observed, and
it is the change of form due to the appli-
cation of an electrostatic charge which is
made use of in the-

energy radiated directly from the surface
of the unit, as in the high-frequency horn
type of loud speaker, four elements are
cemented together with theii active corners
in the centre, as shown in Fig. 2 (c).

Preparing the Crystals

The production of Rochelle salt crystals
of suitable size and the subsequent
machining of the plates call for consider-
able knowledge and skill,- and due credit

crystal loud speaker.

in Rochelle salt
(sodium potassium
tartrate, NaKC,H,O,.
4H.,0).

The natural crystal
is approximately of
the form shown in
Fig. 1 (a), and the
active element is cut
in the plane indicated
by the dotted lines.
When a difference of
potential 15 estab-
lished between oppo- (a)
site faces through the

(b)

medium of foil elec-
trodes, the crystal
clongates across one
diagonal and con-
tracts across the other
as shown by the arrows in Fig. 1 (b).

One method of utilising this deformation
to drive a cone diaphragm is indicated in
Fig. 2 (a). The lower edge of the crystal
is fixed and the drive, which is parallel in
direction to the lower edge, would be
taken from either of the top two corners.

The amplitude obtainable in this way,
however, 1s small, and better results are
obtained by building up pairs of plates in
the manner indicated in Fig. 2 (b). The
polarity of the applied charge is opposite
in each case, and if the two elements are
cemented together the resultant strain
causes the plates to bend in a direction at
right angles to the plane of the foil elec-
trodes, much in the same way as the bi-
metallic strips used in recording thermo-
meters and thermostats. When this type
of unit is used three of the corners are
clamped, and the resulting deformation
is concentrated at one corner, to which the
drive is attached.

Where it is desired to utilise the sound

Fig. 2.—Methods of utilising the deformation of the crystal. (a)

Direct lateral drive.

gether with potential applied in opposite directions.
diaphragm for horn type loud speakers.

(b) Bending of two elements cemented to-
(c) Composite

must be given to the Brush Development
Co., of America, for their success in over-
coming the many obstacles to commercial
production.  Small and perfectly formed
crystals are selected from a number ob-
tained by evaporation, and are then
““grown’’ in a saturated solution of tha
salt. The large crystals, which may be
as much as 3in. or 4in. in diameter, are
then treated to remove any excess of the
““mother liquor,”” after which they are
machined into plates of the order of {in.
thickness. The development of the right
type of cutting tocls is in itself no mean
achievement, for the salt is not unlike
washing soda in its mechanical properties,
and in the early stages the only method of
cutting available was to wear through the
crystal with a wet string.

After the unit is finally assembled it
must be completely sealed with a coating
of waterproot varnish, but care must be
taken to avoid scratches which might later
permit the ingress of moisture.



The Piezo-electric Loud Speaker—

Through the courtesy of the Rothermel
Corporation, Ltd., we have recently had
the opportunity of testing one of the
diaphragm type loud speakers. This is
the model Rgs, and it is shown in com-
bination with a Sonochorde permanent-
magnet moving-coil loud speaker in Fig. 4.
The driving element is buit up of four
laminations, approximately 2}in. square,
the total thickness being }in. A sketch
of the assembly with the cover removed
is shown in Fig. 3. The rubber pads at

Wireless
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D.C. current in the primary winding does
not appear to affect the functioning of the
crystal, which has this advantage over the
electrostatic loud speaker that it does not
require any initial D.C. bias voltage. The
electrical characteristics of the crystal loud
speakers are similar to those of a con-
denser, and in the case of the Rg5 unit the
equivalent capacity is of the order of
0.03 mfd.

In addition to the unit described, the
makers also market a larger model incor-
porating four motor units linked together

through a system of levers

FOIL ELECTRODES

BLOCKS
\,

CRYSTAL -
LAMINATIONS

CONE DRIVING _—
L ROD

INPUT LEADS

i
ROCKER ARM

to drive a 12in. cone, and it
1s claimed that good re-
|| sponse is obtained from

RUBBER 7,500 down to 30 cycles.

GLAND There is also a special horn
| loud speaker designed for
s the range from 3,000 to

 PRIMARY 15,000 cycles, and we hope

“'DRIVING to be in a position to report
. ROD on the performance of this
PVOT unit at an early date.

In conclusion, it is interest-
ing to note that the applica-
tion of the piezo-electric

Fig. 3.—Constructional details of the Type R95 crystal unit
in conjunction with a Sonochorde permanent-magnet moving

coil.

three of the corners are clamped between
the cover and the base plate, and a criti-
cal pressure is applied to obtain the maxi-
mum efficiency. The drive is transmitted
from the free corner of the plate by means
of a short rod, which passes through a
rubber gland in the base plate to one end
of a light and rigid lever, designed to in-

crease the amplitude of vibration at the

cone apex.

We were particularly impressed with the
efficiency of the unit, which is comparable
with that of some of the best moving-iron
types which were in vogue at one time.
The lower and middle register is quite
good, but the unit excels in the region
from 2,000 to 8,000 cycles. In combina-
tion with the moving coil, it gave better
reproduction than we have previously
heard from commercial dual moving-coil
units, and even when used in conjunction
with one of the larger and more expensive
energised moving coils a very definite im-
provement in quality resulted. No

effect to loud speaker design
was suggested in the pages
of this journal as far back
as 1923, when, In a report
of a demonstration at the Institution ot
Civil Engineers, the following comment
was made :—“ The crystal also acts as a
high-impedance telephone transmitter.
On dccount of its high impedance it is
particularly suitable for measuring sound
waves in what may be called high-
impedance media, such as water. . . .
The crystal may also be used as a high-
impedance telephone receiver.

““ The phenomenon is extremely interest-
ing, but probably a definite commercial
application has yet to be found for it.”

At the time these notes were written the
piezo-electric effect was only of interest as
a scientific novelty, but it has since proved
an invaluable tool in any investigations
requiring the measurement of rapidly vary-
ing pressures such as are to be found in
internal-combustion engines and in the
development of explosives. The applica-

Fig. 4.—Dual loud speaker consisting of the Rgs crystal unit in conjunction with a Sonochorde
permanent-magnet moving-coil unit.

special precautions were taken to ensure
correct matching, and the crystal unit was
connected directly across the primary
winding of the moving-coil output trans-
former. The polarising voltage due to the

tion of the effect to loud speakers and
microphones has only been delayed by the
difficulties, now happily removed, of pro-
ducing homogeneous crystal plates of
sufficient size.
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SHORT-WAVE WORLD

HERE have been distinct indications of
an improvement in the general level
of short-wave reception conditions,

and during the past fortnight some of the
American stations have hbcen particularly
reliable. It seems, however, to be an un-
fortunate fact that reliability and good
signal strength scldom go together.

Bound Brook, W3XL, on 46.€9 metres,
bas been one of the best North American
stations, and it has been possible to
‘““hold ”’ his programmes for threc or four
hours from 11 p.m. onwards. IFading
curves plotted on this station between mid-
night and 2 a.m. on three cccasions showed
an average level of R7; during all three
periods the transmission only sank below R3
for a total time of four or five minutes.

When this degree of consistency is
reached, short-wave stations are really
worth listening to. Unfortunately one can
rarely maintain such results for more than
seven or eight consecutive days, after which
period the fading often becomes of the
“Rg to Rz’ variety, the Rg periods fail-
ing to compensate for the much more
lengthy spells of Rz.

North American Reception

Anyone with a reasonably efficient short-
wave receiver ought to be able to log six or
seven of the North Americans between 45
and 50 metres. The best, in order of merit,
as logged in South London during Decem-
ber, appear to be W3XL, W3XAL (49.18),
WSXK (48.86), W4XB (49.64), W3XAU
(49.5) and W2XE (49.02).

The 31-metre band seems to be devoid of
anything interesting except on Sunday
mornings, when Sydney (VK:2ME) is usually
very good. He has been held until as late
as 11 a.m. at times, but his peak usually
occurs at 7 or 7.30 a.m. The various
Brazilian stations, many of whom work
just above the actual 31-metre broadcast
band, are quite interesting to listen to, but
one often has to wait so long for identi-
fication that they are passed over un-
recognised.

The Best South Americans

South America is certainly very well re-
presented on the short waves, and it is
possible to log stations in eight or nine
different countries. Ecuador has two very
reliable stations in HCJB (37.04 metres) and
HCIDR (47 metres), both bkeing located in
Quito.

The best Colombian station at the
moment is Bogota, HJ3ABF, on 47.97,
and the Venezuelan stations are so numer-
ous as to be quite confusing, especially as
they appear to change call signs and wave-
length with bewildering frequency. Mara-
cay (YVQ) is at present on 44.96 metres,
Caracas (YV1IBC) on 49.08 metres, and a
new station with the call YVI4BC on 49.2
metres. The latter uses an input of 15
watts, and has already been logged in this
country !

Very few owners of short-wave sets have
ever heard Bolivia. They have a chance
during January, when the La Paz station
CPj5 will be working daily on 49.3 metres,
relaying the long-wave programmes from
station CP4.

No times have been mentioned for the
above stations, but they are all active be-
tween 6 p.m. and midnight, local time,
which means that most of them should be
heard between 11 p.m. and 5 a.m. in this
country, MEGACYCLE.

la
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UNDIASED

Daylisht Law-breakers

IN the course of a somewhat busy life I
have come across many instances
where the law has been flagrantly flouted,
but none, I think, so glaring as that which
came to my notice the other day.
Strangely enough, the offence was com-
mitted under the very noses of those who
are supposed to enforce the law.

The instance to which I refer occurred
some weeks ago on the occasion of a
public procession in London. As the
event is now stale news, it would be a

breach of journalistic ethuette to state
what it was.

Engrossed in my lesson.

In order to view the procession, I took
up my position on the kerb and was scon
encompassed about by garrulous females.
Inideed, I was glad that I had brought
along my vest-pocket portable, which
served the treble purpose of shutting out
the horrible cackle of tongues, of pro-
viding me with the wherewithal to wile
away the time until the procession came
along, and of giving me a certain amount
of moral uplift, for I tuned in to the trans-
mission for schools in order to be in-
structed in the proper use of King’'s
English.

Just when getting engrossed in my
lesson I became conscious of irritating
morse interference steadily growing in
intensity. It appeared to spread all over
the tuning dial and was absolutely un-
escapable. As it became louder and
louder it suddenly occurred to me that it
must be emanating from the procession,
and this I swiftly proved by using the
frame in my portable as a direction
finder, and then consulting the map of
the procession-route printed in my morn-
ing paper, which also gave the-times at
which the cavalcade would pass certain
spots..

Immediately I gained a certain amount
of kudos among the crowd by announcing
from time to time exactly where the pro-
cession was ; indeed, it became somewhat
embarrassing in the end, as several women
among the crowd thought that I possessed
powers of an occult nature, and eagerly
pressed money upon me with the demand
that I cast their horoscopes. Fortunately
1 was saved from an awkward predica-

BY FREE GRID

ment by the arrival of the advance guard
of the procession.

I very soon found out the source of the
morse interference. In the procession was
a large waggon carrying a 1934 wireless
transmitter at one end and one of 1goT
vintage at the other, the idea being to
demonstrate radio progress since the
beginning of the century. Naturally the
1G0T instrument consisted of an old ten-
inch spark coil and the usual accessories.
Although the modern insttument was
dumb, the ancient static-generator was
actually being worked by an operator,
who was got up to look as antique as the
hook-up he was using.

Thousands of listeners must have had
their enjoyment spoilt just for the sake of
amusing the mob with a few pretty sparks.
The crowning piece of insolence, however,

as that this deliberate law-breaking was
golm on within a stone’s throw of one
of the famous Post Office radio vans.
Needless to say, 1 am preparing a full
and picturesque report to be sent to the
proper quarter.

Thicker Paper, Please
h Y correspondence bag has beesn un-
ustally heavy lately, and while 1
do not want to appear to be of a com-
plaining nature, I do wish that corre-
spondents would make use of a better
grade of notepaper.

In pursuance of my policy of having
everything in my set home constructed
I am at-present engaged in making up
the necessary fixed condensers for my
latest receiver, but I find most of the
letters in my post bag break down at an
extremely low voltage, and, indeed, the
dielectric properties of the correspondence
as a whole are deplorably pcor. 1 trust
that those who write to me will see fit to
remedy this defect. As it is the paper
is too thin for high voltage condensers.

While on the subject I may mention
that judging from the extraordinarily large
number of my correspondents who have
of late been seeking my advice on what
sets they ought to build or buy, my
readers are evidently under the delusion
that I am in the habit of buying or build-
ing every set that appears, whether com-
mercial or otherwise.
help, but more often 1 fear that the
reverse is true.

It would help greatly if only my
readers would all send me a full report
giving their candid opinion of such sets
as they may have been inveigled into
building or buying. I could then at least
get together a very comprehensive direc-
tory of unvarnished reports, and send
copies out to any correspondent who
happened to enquire about a set which
I had in my collection.

Sometimes 1 can.

Radio Course for
Pinheads—II

I AM greatly indebted to one of my
more advanced readers, who has kindly
supplied Lesson II of my recently started
Radio Course for Pinheads. This section
for the tiny tots of radio bids fair to
become very popular, and I am looking to
other readers to emulate the example set
them, and render me all the assistance in
their power to make this educational
course the thorough-going success which
it deserves to become. This week we
deal further with the aerial mast.

The function of the aerial mast
may be summed up in the equation

x—P) (xyz) <\ /N by nb

e e
N = ohY uz/zl) where

v (a+b+¢
N is the silly mutt trying to hold the pole
up straight and the rest is bad language.

P 2
Then W= \/;§' C77 + N —\/(((T[))—(;_y(\)

SV —nbo
- <HJ> where W is his missus
falsettoing as she undoes the aerial wire,
and gets it all muddled up and kinked.
But as the co-efficient of N, Fig. 2 (and
what a figure!) is capable of handling
large outputs, the damping effect of N is*
largely counteracted by the reaction feed-
back which she lets him have good and

Fig. 2.—and what a figure !

proper, so that with the square root from
W, N =.00000000001. It can therefore be
seen from the above that the matter is a
simple one which any reader can work
out for himself to his own satisfaction.

If any reader desires further elucida-
tion of the above points I shall be happy
to put him in touch with the criminal who
supplied the lesson, but I can accept no
personal responsibility, and in any case I
am feeling far from my usual self this
week—not at all an unpleasant feeling.
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Magnetic Recording and Reproducing

The Marconi-Stille Apparatus Described

LTHOUGH the Blattnerphone or magnetic recorder has been known
for many vyears 1t is only recently that it has been developed into a
practical instrument suitable for general recording purposes, and particularly

for the requirements of broadcasting.

This article describes in detail the

principle of the Marconi-Stille equipment.

OR many years past investigation

into problems associated with
various methods of recording and
reproducing sound waves for

gramophone, talking film or broadcasting
purposes have been taking place. The
Marconi Company has contributed largely
to this work, and their processes for elec-
tric recording on gramophone discs and
the successes obtained with the ‘“Visa-
tone’’ film recording and reproducing
cquipment are now of world-wide renown.

A consideration of the various methods
of sound recording and reproducing which
might be applicable for broadcasting pur-
poses shows clearly that the magnetic
system possesses many important advan-
tages, and it will, therefore, be useful to
enumerate some of these.

Apart from the magnetic method, the
other processes which can be adapted to
the recording and reproduction of sound
for broadcasting purposes may be divided
mto two main groups, viz.
film methods, and (2)

gramophone methods.  There are many

(1) optical or
mechanical  or

tion of modern mecthods of amplification
and frequency response correction, that it
has been possible to produce practical
apparatus which would meet the stringent
requirements of sound reproduction for
broadcast purposes.

The magnetic recording system has a
very important advantage over other

(2) The apparatus is very simple to
handle, has no chemical developing, as
in the film method, or any apparatus re-
quiring delicate mechanical adjustments,
as in the wax recording methods. As
the process used is electrical throughout,
no specialised knowledge is required
apart from that which is already pos-
sessed by the general or clectrical tech-
nical staff of a broadcast studio.

(3) It is a very simple process to piece
together various programme items to make
a continuous composite programme which .
can be reproduced without any break or
mturupt]on It is also very ecasy to
“wipe out’’ parts of a programme and
replace with com-

Front and back views
of the Marconi-Stille

equipment. For ex-
planation of detail
reference should be

made to Fig. I.

methods in that re-
cording and repro-
duction can be
effected  simultan-
eously, and this
affords a verv

systems or processes which, although they
differ in detail, can be classified under
these groups, and possess the same general
fcatures.

The general principle of magnetic re-
cording has been known for a long time,
and was utilised by V. Poulsen in the
Telegraphone, but it has only been com-
paratively recently, as the result of experi-
ment and research into the magnetic
phenomena involved and by the utilisa-

simple method of
checking any loss of sensitivity or deterior-
ation of quality in the complete recording-
reproducing process.

The Marconi-Stille equipment, which
forms the subject of this article, possesses,
amongst others, the following important
advantdges

(1) An umntexrupted record of thirty-
five minutes’ duration is provided, which
is very much longer than that obtainable
with the other methods.

pletely different
matter.

(4) The record
can be reproduced
indefinitely- without
any loss of sensi-
tivity or detcriora-
tion of quality.

(3) When a
record is no longer
required, the pro-
gramme  recordexd
on the strip can be
“wiped out,”
ready, for a new
programme  to  be
recorded.

(6) When required
a special continuous
record can be made
which  will repeat
automatically.

The equipment is
designed to work
with an input signal
of a power level of
one milliwatt, and
its normal output is the same, but con-
siderable margin is allowable. It will be
found, however, very convenient as a
normal practice to work to an equal input-
output basis as this greatly simplifies the
problem of studio control.

Details of Mechanism

The Marconi-Stille machine incorporates
the necessary mechanism for driving the
steel tape at a uniform speed through the
electro-magnetic apparatus, which pro-
duces a varying magnetic flux in the tape
in the case of recording, or translates the
magnetic record into currents of varying
amplitude for reproduction purposes.

In the amplifying and control panel are
placed all the necessary amplifying,
equalising and control equipment to
enable the programme current from the
microphone amplifier, which forms part of
the normal studio equipment, to be
recorded on the tape at the correct
strength, and, when required, either at the
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instant of recording or at any subsequent
time, to be reproduced at the same
strength as was put into the equipment.
The loud speaker unit enables instantan-
eous comparison to be made between the
input signal to the equipment and the out-
put therefrom. The
power supply unit

Wireless
World
the tape-driving wheel, as it will be appre-
ciated that the slightest irregularity of
motion of this wheel would be transmitted
to the steel tape and would cause irregu-
larities in pitch of musical notes. The
driving wheel motion is communicated to
the tape by means of a special canvas fric-

provides for the recti-
fication and control
of the high-tension
and low-tension
energy for actuating
the amplifying equip-
ment, which in a
normal installation is
designed for 50-cycle
220-volt three-phase
supply.

The loud speaker
contains its own
amplifier and recti-
fier, the whole form-

g (
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ing one unit. It is
designed to give
distortionless output
of approxi-
mately 10 watts on
an energy input of 1 milliwatt

Considering each unit in more detalil,
Fig. 1 is a diagrammatic sketch of the
machine itself which has been drawn to
illustrate the tape driving mechanism.
The power supply for the machine is three-
phase, and there are two motors of the same
power rating. The motors are of similar
type although their functions and method
of starting differ.

Driving Mechanism

The motor near the left of the machine
actuates through gearing and a friction
clutch the drum A and, by means of a
special endless V-section®belt drive and
similar clutch, the drum B. The adjust-
ment of the clutches is such that when the
motor is running the tape is just in tension,
so that when the main tape drive is
applied the steel tape unwinds from one
drum and winds up on the other, or vice
versa, according as to whether, on the one
hand, the steel tape is being wound for
recording or reproducing, or, on the other
hand, is being rewound on to its drum after
the recording or reproduction has been
finished. This motor is controlled by a
quick break switch.

The other motor which is nearer the
centre of the machine drives through a
worm gearing and flexible coupling on to
a flywheel, which is rigidly coupled to the
‘““driving wheel.”” This motor can be run
in either direction, and it is controlled by
a double starter which starts up the motor
in one direction by moving the handle to
the right, whilst a movement from the
centre to the left starts the motor in the
reverse direction. The electrical arrange-
ments are such that the motor starts as a
non-synchronous type, but it runs as a
synchronous motor when the starter is
hard over either to the left or right. The
function of the flexible coupling and fly-
wheel are to ensure a uniform motion of

Fig. 1.—Theoretical design to illustrate the principle of the equipment.
For the sake of simplicity the reproducing and recording heads are not
shown here in duplicate, as they appear in the actual equipment shown

in the photograph.

tion belt, which passes over four jockey
pulleys (one of which is adjustable) and is
held in tension by them against the driving
wheel so that.the steel tape, which passes
under the driving wheel, 1s held up to that
wheel by the endless belt. The driving
wheel thus effectively communicates its
motion to the steel tape without allowing
any slip. The normal tape speed is go
metres per minute. Fig. 1 shows the tapc
drive direction for recording or reproduc-
ing and that for rewinding. It will be seen
that when recording
or reproducing the

9

adjustment considerably affects the
response characteristics.  All the heads
have a special micrometer for adjusting
the pressure of the pole pieces upon the
tape.

The three heads of the recorder are con-
nected by screened twin leads to their
appropriate places on the amplifying and
control rack.

The recording amplifier is specially de-
signed to amplify the currents delivered
by the microphone or ‘A’ amplifier to
a degree suitable for the electrical condi-
tions as determined by the recording head.
Use is made of a type D.P.T. pentode
valve, which has, relatively to the record-
ing head, a very high impedance at all
working frequencies. On this panel are
also provided adjustable potentiometers
for controlling the current through the
““wipe out” head and the auxiliary D.C.
current, which magnetically sets the tape
at the right part of the magnetisation
characteristic for recording. A potentio-
meter and attenuator are provided to
adjust the required levels for recording.

The *programme meter,”” which 1s a
standard unit designed for broadcast
studio work and which employs two type
M.L.4 and a type V.M.S.4 valve, can be
plugged into circuit at either the output
or input circuits of either the recording or
reproducing amplifiers. During the re-
cording process it is normally connected
across the input circuit of the recording
amplifier for monitoring the recording
level. It is calibrated directly in decibels,
and by means of an auxiliary calibrated
potentiometer the total measuring range
of the instrument is from — 20 to + 2o dbs.
with reference to 1 milliwatt.

tape.is made to pass S T
between the poles 2 T

of special bi-polar 24 N

electro - magnets, - |

each of which has a . \
separate function to AzLATIVE ’ \
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E;lrg?at?sr oﬂll"fl C&f e Fig. 2.—Diagram showing corrected and uncorrected response curves.

microphone into

bands of varying magnetic flux upon the
tape. The last head encountered by the
tape translates the varying flux bands into
currents again, and is termed the ‘‘ repro-
ducing’’ head. The three heads are very
similar in construction, but they are used
with wholly different circuits. In the
““wipe out”’ head the longitudinal separa-
tion of the pole pieces relative to the tape
is fixed, as it is not at all critical in this
head. The ‘‘recording’’ and ‘‘repro-
ducing”’ heads are each provided with a
micrometer adjustment for controlling the
separation of the pole pieces, as this

The reproducing amplifier amplifies the
current from the reproducing head so that
the output level is about 1 milliwatt. It
is a standard ‘A’ amplifier as used for
broadcast studio purposes, and uses a
type D.H. valve and two. type D.D.
valves. Provision is made for connecting
the reproducing amplifier to an equaliser
unit. The amplification of the unit (un-
corrected) 1s about 60 dbs.

The equaliser unit, which is arranged
to connect directly across the grid circuit
of the second valve of the reproducing
amplifier, is a simple series resonant cir-
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cuit with adjustable capacity, inductance
and resistance to cover the range of cor-
rection required. )

In Fig. 2 the broken line shows a typi-
cal uncorrected response curve connecting
the output of the reproducing amplifier
with constant input voltage to the record-
ing amplifier as the frequency is varied,
and using the normal tape speed of go
metres per minute and normal settings of
the pole pieces.

From this it will be seen that the
response is approximately proportional to

frequency up to 1,0c0 cycles (it will be -

remembered that a rise of 6 dbs. corre-
sponds to twice the output): between 1,000
and 2,000 cycles the rate of change of the

Wireless -
Worlal

response is less than linear and decreases
until a maximum is reached at about 2,000
cycles,
response decreases with increasing rapidity
as the frequency is raised.

The full line shows how the response
curve is very much improved by the cor-
rect adjustment of the equaliser and the
pole piece separation.

Provided that the maximum recording
level of 10 dbs. below 1 milliwatt is not
seriously exceeded when recording, the dis-
tortion due to non-linear magnetic effects
is hardly noticeable aurally, and with ad-
justments made to the frequency charac-
teristic shown it requires a trained ear to
distinguish between the speech on the loud
speaker compared with that on the input.

A NOVEL LOUD

S a result of experiments which have
been made in France by M. Edouard
d’Alton, a new loud speaker has been

preduced which has distinct possibilities,

though its principle is somewhat unorthodox.

The movement is of the normal moving-
coil cone diaphragm type and it is enclosed
in a sound box at the base of the instrument,
and the coupling to the surrounding air is
made through a series of resonators. The
base is divided into two chambers, one com-
municating with the high-frequency pipes

4

A system of acoustic resonators is used in
this loud speaker to reinforce the sound
output over a wide range of frequencies.

SPEAKER

and the other with the longer pipes for the
middie and lower frequencies. The range
covered is from 32 to 3,344 cycles and the
frequencies of the resonators are chosen to
overlap. It is claimed that peaks and
troughs which would occur in the loud
speaker in free air are levelled, and that the
output at the extremes of frequency is
strengthened.

The general principle is certainly  in-
trigning, but it would be interesting to know
what influence the sustaining effect of the
resonators would have on the reproduction
of transients.

COLLARO AUTOMATIC RECORD
PLAYER

RAMOPHONE enthusiasts in  posses-
sion of complete works, recorded in
the normal sequence on the back and

front of a set of discs, have often wished
that the distracting process of resetting the
instrument at the end of each section could
be climinated.  While record changers have
successfully solved the problem for those in
a position to buy new records specially
pressed for the purpose, the man with an
extensive library of the older recordings has
justly complained of neglect. The new
Collaro mechanism will ge far to remove
this reproach, for while it is not a record
changer in the sense that it does not carry
a magazine of records, it reduces the
handling of the discs and {urntable
mechanism to an absolute minimum.

The record is inserted through a narrow
slot in the side of the cabinet, and, from
then until it reappears in the slot for turn-
ing over, is handled and played entirely by
the mechanism. The motor is automatically
switched off at the end of each playing, and a
press-button at the front enables the record
to be rejected at will. It is not even neces-
sary to lift the lid for ncedle changing,
which can be eflected through a small door
in the side of the cabinet. It goes without
saying that one of the '"permanent’ tvpes
of needle will be used.

A geared induction motor is used, and the
mechanism is strong  and reliable.  The
records are carefully handled, and slide
gently across the covered surface of the
turntable.

In table-model form, for converting exist-
ing sets to radio-gramophones, the unit costs
£8 17s. 6d., and a “‘Low-boy’ model in-
cerporating a record cabinet is available at

and above this frequency the
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10 guineas. The chassis 1s also obtainable
for incorporation in complete radio-gramo-
phones, the price being (6 18s. 0d.

The Collaro record player incorporated in a
radio-gramophone cabinet

BOOKS RECEIVED

Keramische Baustoffe fiir die Hochirequenz:

technik., (Ceramic Materials for IHigh-
frequency Work), by Erich Schwandt,

Hachmeister and Thal, Leipzig, 1933.)

The use of ceramic insulating materials is
finding increasing favour with designers of
rivdio receivers and components. In this coun-
try there are already to be found many ex-
amples of its applhication to the construction of
short-wave tuning condensers and  trimmers,
and there scems no reason why its scope should
not be extended to include H.F. choke and coil
lormers  and  the  insulation of  waverange
switches, ¢tc.

The designer in search of uformation regard-
ing the clectrical properties of this group of
substances will find all the data he requires in
this succinet handbook. It is shown that, next
to quartz and mica, these ceramic tvpes of insu-
Litors have the lowest power factor and show

the least variation of this constant with fre-
quency. © From the constructicnal  point of
view  their physical properties and the easc

with which they can be made into any shape

by ic pressing or machining give them o
definite  advantage, while {from the point of

view of cost they are well able to hold their
own with other materials when the question
ol power factor is taken into account.

The chemistry of the substances used in the
manuficture of steatite compounds is ade-
quately treated, and chapters are devoted to
the milling and firing of the mixture and to the
design of the insulators from the standpoint of
cbhtaining the greatest mechanical strength.

A bibliography is included and the book is
a model of what a monograph on a technical
stubject should be.

Note:- The production of ceramic insulators
for wircless work is already well established in
this country, and Steatite and Porcelain Pro-
ducts, ILtd., of Stourport, Worcs, make a
speciality of this type of material under the
name ‘* Frequentite.”’

Radic Upkeep and Repairs for Amateurs,
bv A, T. Witts, AM.I.E.E.—A practical
handbook on fault-clearing and set mainten-
ance, describing the instruments required for
simple tests and the mcthod of tracing faults,
with useful advice on the care and maintenance
of  receivers, battertes, accumulators, etc.
Pp. 158, with 103 illustrations and diagrams.
Published by Sir Isaac Pitman and Sons, Ltd.,
Parker Street, London, W.C.2. Price 5s.
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Adjusting Band-Pass Filters

An Accurate Method of Trimming Closely
Coupled Coils

By W.

HE band-pass filter now finds one
of its chief ‘applications in the
I.F. circuits of the superhetero-
dyne, and, as its name implies, it

involves two tuned circuits so coupled
that the resonance curve is double-
peaked. Two circuits coupled more
loosely, so that the resonance curve has
only a single peak, cease to be a band-
pass filter in the true sense of the word,
although the symbols used for their repre-
sentation on the circuit diagram may be
identical.

Where loosely coupled circuits are em-
ployed no ditficulty whatever is found in
their adjustment, for the tuning of one
circuit affects that of the other to a negli-
gible degree. This can hardly be said of
the band-pass filter, however, and experi-
ence has shown that by ordinary methods
it i1s not possible to tune the circuits
accurately. In view of their common use
and as their performance is adversely
affected by inaccurate adjustment, some
simple method of achieving accuracy in
tuning is obviously an urgent requirement.

Closely Coupled Circuits

Let us consider the I.F. circuits of a
superheterodyne as affording the most
typical practical case. The connections of
a single band-pass filter are shown in
Fig. 1, and our problem is so to adjust the
trimming condensers C that the two cir-
cuits are exactly in resonance. If the
coupling between the two coils is suffi-
ciently great to produce a double-humped
resonance curve and an attempt be made
to trim the circuits for maximum signal

== AN

rd

A

HT. + G.B.

Fig. 1.—The connections of a typical band-

pass filter are shown here, with the method

of connecting damping resistances to flatten

out the double-hump in the resonance curve
while tuning

strength in the usual way, it will be found
that the resonance curve assumes the
shape shown at B of Fig. 2, whereas with
accurately tuned circuits it would be
nearly symmetrical as in curve A.  Ob-
viously, the correct band-pass effect is not
obtained, and on account of the small

T. COCKING

hump in the side of the resonance curve
the circuits are inferior to ordinary cascade
types giving the same degree of sideband
cutting.

Now it is well known that the peak
separation is dependent upon the coupling
between the two coils and that in theory

The two coil units of a superheterodyne

band-pass L.F. stage. The coils are screened
by metal covers when in use.

this does not affect the trimming. It has
been suggested in the past, therefore, that
trimming must be carried out with the coils
loosely coupled so that only a single-
peaked curve is obtained and accurate
tuning is easy. The coupling can then be
tightened in order to produce the desired
double-humped curve.

While this procedure is an improve-
ment upon trimming with closely coupled
circuits, it is by no means a complete cure,
for it is found that the tuning is affected
to an appreciable extent by variations in
the coupling. This is partly due, of
course, to the necessity for altering the

- physical positions of the coils when vary-

ing the coupling, since this leads to changes
in the stray circuit capacities. It will be
obvious, therefore, that what we require is
a means of altering the effective circuit
coupling which has no effect upon the
trimming.

Now, the peak separation of a band-
pass filter does not depend entirely upon
the coupling, but is greatly influenced by
the H.F. resistance of the tuned circuits—
the greater the resistance the tighter must
be the coupling for the maintenance of a
given peak separation. It follows from
this that if we have a filter in which the

HE band-pass filter is now so

widely used that any method
whereby a simplification of adjust-
ment can be obtained is of importance.
Hitherto, the accurate tuning of such
filters has hardly been possible with-
out elaborate laboratory apparatus,
but a method is described in this
article which enables wverv simple

trimming to be obtained.

coils are so coupled that the desired peak
separation 1s obtained under normal
operating conditions, we can alter it to a
coupled circuit of the single peaked
variety by the simple procedure of in-
creasing the circuit resistances. As regards
the avoidance of a double-humped reson-
ance curve, this has a similar effect to
loosening the coupling.

Shunt Resistances

In practice, the simplest way of increas-
ing the resistance is to shunt each trans-
former winding by a resistance, and the
lower the value of the shunt resistances
the greater is the damping imposed upon.
the tuned circuits. Provided that the re-
sistances employed are non-inductive an:l:
of negligible self-capacity, their presence
does not affect the tuning to any appre-
ciable extent. The best method of trim-
ming an LF. band-pass filter, therefore,
resolves itself into carrying out the opera-
tion with both primary and secondary
shunted by resistances of such value that
only a single peaked resonance curve is’
obtained. Upon the removal of the re-
sistances the correct symmetrical curve.
with two peaks will be found. :

The value of the shunt resistances,
which are shown dotted in Fig. 1, will
naturally depend upon the constants of:

Fig. 2.—The resonance curve of a properly

tuned band-pass filter is symmetrical and

takes the form shown by curve A. The

effect of inaccurate trimming makes the

curve take an asymmetrical form as shown
by curve B.

the I.F. transformer and upon the degree
of coupling adopted—the lower the coil
efficiency and the tighter the coupling, the
lower must be the resistances. It has
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been the writer's experience that 50,000
ohms meets the majority of practical
cases, and that the usual composition type
resistances are the most suitable for the
purpose. “A word of warning should be
given against the use of too low values
of shunt resistance, however, for thesc
exercise such a great damping effect that
trimming becomes very flat, and it is diffi-
cult to find the true optimum point. Simi-
larly, inaccurate ganging is likely to result
from the shunting ot only one winding of
the transformer—both windings must be
approximately equally loaded.

By adopting this trimming procedure it
is possible greatly to improve the accuracy
of tuning in the case of true band-pass
filters, and so obtain the full measure of
selectivity and quality of which the cir-
cuits are capable. It should be pointed
out, however, that with receivers employ-
ing critically coupled circuits, such as the
New Monodial Super!, there is no neces-
sity to make use of this artifice. It is oniy
necessary when the coils are so tightly
coupled that a double peaked resonance
curve is obtained, and it then represents
the only simple and practical method of
trimming accurately.

L The Wireless World, July 21st and 28th, 1933.

CLUB NEWS

New Members Wanted

The Radio, Physical and Television Society
still has vacancies for new members.  Recent
featurcs have included a television demonstra-
tion aund a lecture on the ““ Modern Automatic
Telephone,”” followed by a visit to the Fulham
Automatic Telephone Exchange. Hon. Sccre-
tary: Mr. F. J. Bubear, 67, Nassau Road,
Barnes, S.\W.13.

Technical Advances of 1933

The recent revolutionary developments in
modern radio research were the subject of a
lecture given by Mr. P. W, S, Valentine,
AM.LE.E., of the Mullard Wircless Service
Co., Ltd., at a recent meeting of Slade Radio
(Birmingham).  Mr.  Valentine  dealt  with
A.V.C., Class ““ B’ amplification, and multi-
mu valves. All interested in the society’s
work should communicate with the Hon. Seere-
tary at 110, Hillaries Road, Gravelly Hill, Bir-
mingham.
Ladies’ Radio Section

A special section for lady members has been
formed by the London Chapter of the Inter-
national Short Wave Club.  Features of future
niectings will include Morse instruction, fol-
lowed by lectures and demonstrations.  All
interested are asked 1o communicate with Mr.,
Arthur IZ. Bear, 10, St. Mary’s Place, Rother-
hithe, London, S.1.10.

How the ¢ Catkin’’ is Made

Lantern slides showing the construction of
the Catkin valve were shown at a recent meet-
ing of the Bec Radio Sceiety. Interesting in-
formation wus also given concerning the double
diode triode, indirectly heated cathode rectifier
and the D.A.voo.  Hon. Secretary: Mr. AL ..
Odell, 9, Westway, Grand Drive, Raynes Park,
S.W.zo.
Radio of To-day, and Why

How modern conditions have necessitated the
introduction of H.¥. screened pentodes and the
double diode triode valves was described by
Mr. Carter, of the Mullard Wireless Service Co.,
Ltd., in a lecture on ‘“ Modern Radio Practice””
before the Southall Radio Society. Communi-
cations should be addressed to the Hon. Secre-
tary, Mr. A. J. Stephens, ¢8, Pole Hill Road,
Hillingdon.

Wireless
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ON THE SPOT

Visits to Foreign Broadcast Stations

XII.—Luxembourg—252kc's—1190
metres—200kW.

EVER was the future of a station more
fraught with mystery than that of
Radio Luxembourg at the moment of

writing. Luxembourg may work on the new
medium wavelength assigned to it by the

the studios, situated in a lovely old-world
villa in the centre of a private park. At
the time of my visit a moat was just being
reconstructed round part of the house,
though whether or not this was in prepara-
tion for an attack by members of the Inter-
national Broadcasting Union was uncertain!
The new permanent orchestra was just m
the middle of the midday concert, and
while they played I talked with the an-
nouncers.  There was Jean Bruck, who
announces in French, and who introduced
me to Eva Siewert, the much-travelled Ger-
man girli who has held the position of
announcer in German for more than a vear.
She is a typical ‘“ Berlinerin,”’ in spite of her
excellent English and French. I spoke also
to Léon Moulin, who announces in the
Luxembourg patois, a queer mixture of
Dutch, French and German.

When 1 had toured the studios I left the
jolly Luxembourg announcers and made for
the transmitter building at Junglinster by
the little stecam tram which takes an hour
and a half to do the journey. However, 1
abandoned this mode of travel and took a
car, which did the 16 kilometres in under
twenty minutes. The transmitter is very

Jean Bruck and Eva Siewert

photographed with Jacques

Clerget {on right), the
station director.

The Luxembourg station is
situated near the small vil-
lage of Junglinster. Below
is a photographic impression
of the generator hall.

N

B

beautifully
situated, and
as one catches
sight of the three
ponds, arranged
on ascending ter-
races, one is re-
minded of Ver-
sailles.  Actually,
these pools serve

the practical pur-
pose of cooling
the big Diesel
plant  supplying
the power to the
station.  Accom-
modation has
been left for the
installation of
two more Diesel
engines, as all
power is produced

Lucerne Plan or resolve to flout thé much-
questioned authority of the International
Broadcasting Union by remaining on its
existing long wavelength.

It is pleasanter to turn one’s thoughts to

at the station it-
There is also room for ihe new high-

self.
power short-wave transmitter.

The aerial system is ot the
type, held by threc steel masts 180 metres in

¢

“umbrella

height, WANDERING WAVE.
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PRINCIPAL BROADCASTING STATIONS OF EUROPE

Arranged in Order of Wavelength

Mehe&‘ kefs. | kW. Station, ’ pouning )f Metres, ! ke's, ’ kW. ’ Station, Poiming
1935 155 7 Kaunas (Kovno) (Lithuania) . f. R ’ 360.5| 832 100 Bo(xémEVl‘ Ltgzsttlx})d; g(uerma;nyg)8 SPTRELE [ERREEEE .
1875 160 7 Huizen (Holland) (Koot l, 50kW after {0 / n on 31.38 m., DJEB on
- 3.40 p, 77(1 ) (K R()) cEnd N C(R V. proq: ammes. ) J 1)9"25 g:L IIZS)JB((; %1)19 .83 m., DJD on 25.51 m.,
1796 167 40 Lahti (leanq) """"" | 355.9] 843 50 London Regional (Brookmans Park) .. |..........
1725 174 | 75 Radio Paris, CFR . - e . 3521 852 7 Graz (Austria). (Relays Vienna) .. .. |..........
1635 183.5] 60 Berlin (Deutschlandsender) (Gormany). .......... 319.6| 858 7.6 | Barcelona, EAJI (Spain) .
1554.4| 1493 30 Daventry Natmndl‘ S 348.8| 860 10 1 enmrrmd RV70 (Russia) .. .. .. |..........
1546 194 7 Ankara (Angora) (Turkey) .. .. ..o 345.2| 869 115 | Strashourg, PTT (France) .. .. . |0
1481 202.5 | 500 _)Ioscow, RV1 (Russia) (S.-TW. St on 25m) oo oeenen .. 341.7| 878 35 Brno (Brunn) (Czechoslovakia) .. .. |..........
1446 207.5] 13 Eiffel Tower, FL, Paris . .- R R 337.8F 888 15 Brussels I1 Velthem (Bdgmm) (In ]'lemlsh) ..........
1412 212.5| 120 Warsaw 1 (Poland) B S 335 896 5 C'adiz (Spain)
1380 217.5| 100 Novosibirsk, RV76 I (Ruscua) .......... 334.4| 897 1.9 | Poznan (Poland) B DRI
1348 222.51 30 1\‘Iot'lla (Sweden). (Relays ;S{oclJtolm) .......... | 332.2| 903 50 Milan (Italy). (Relays ’I‘urm)
1200 250 5 Stamboul (Turkey) .. .. .. .. ... | 328.2{ 914 60 Poste Parisien (France) .. .. .. |..........
1200 250 21 Reylkjavik (Ieeland) .. .. .. ..l 325 923 80 Breslau (Germany) . T
1190 QL_).! 200 Luxembourg UL R S 321.9| 932 10 Goteborg (Sweden). (Rela_z/s Stoc/rholm) ..........
1170 256 25 Tashkent, RV11 (ngla) R TR R 318.8| 941 0.25| Dresden (Germany). (Relays Leipzig) .. |......... .
1154 260 30 Kalundborcr (Denmark). (Reluz/s Copenhagen) .......... 318.81 94l 1.5 | Naples, INA (Ttal
»t . R , aly). (Relays Rome) ..........
1132 265 15 Monte Ccnen (Switzerland). .. .. | ..., 315.8! 950 1.6 | Marseilles, PTT (France)
1117 268.5| 40 Moscow, Popoff RV58 (Russxa) .......... 312:8 959 1.7 | Cracow (Po]and) ) e :
1083 %7‘ 60 ,OSIO (N)or\\aw) """"" 312.8] 959 10 Genoa, IGE (Ttaly). (Relr:js anm) ..........
1071 %80 35 Tiflis, R ‘,‘ (Russia) .. ..o 309.9| 968 50 West Regional (Washford Cross) P
1035 290 36 Kiev, RV9 (Russia) I .. T PR PP 307 977 0.7 | Radio Vltus (Paris). (S.- 1. Stn. on 43.75 m. ) .........
1000 300 1 100 Moscow RV49 (Russia). (S.-W. Stn.ond30m.) [.......... 307 977 0.75! Zagreb (Yugoslavia)
938 f’?” 20 Kharkov, RV4 (Russia) o t I R i 304 986 13 Bordeaux Lafayette, P;IT (F r'mce) .
857 | 330 1100 | Leningrad (Russia) = ... 301.5( 995 | 50 | North National (Manchester) .. .. .. | ... .
840 :3,3/_ 3 Budapest (Hunﬁarv) .......... 298.8 | 1004 1 Tallinn (Estonia) - o - R
800 3h 50 Sverdlovek, RV5 (Russia) VPR R 296.1| 1013 20 iilversum (Holland). (7 111, before 4.40 pan.) |......... .
750 400 1.3 | Geneva (Switzerland). (Relays Sotlens) .......... (V.4.R. 4., AV.R.O and  V.P.R.O
720 416.6; 20 Moscow, RV2 (Experimental) (Ruama) ,,,,,,,,,, programmes.) . v P.R.O.
689 436 1.5 | Oulu ([’leaborg) (Finland) B 293.5| 1022 0.7 | Limoges, PTT (F'rance) .. .. .. 1. ........
574.71 592 0.7 | Hamar (Norway) (Relays Oslo) .. .. |.......... 293.5| 1022 2.6 k\oxlw (Czechoslovakia) .. .. P N
57471 522 7 Ljubljana (Yugoslavia) B 291 1031 13.2 | Viipuri (Viborg) (¥Finland). (Relays Helsinki) |..........
570 527 0.25 | Freibwrg (Relays Muhlacker) .. .. .. | ... .... 288.3! 1040 50 Scottish National (Falkirk) .. .. R D
569.31 527 2 Grenoble (France) .. .. .. | oLl 288.3| 1040 1 Bournemouth. (Reluy Smtion) ..........
565 a3t 16 Wilno (Poland). (Relu/ Mrthon) .......... 286 1049 0.8 | Montpellier (France) T
560 53¢ 1.5 | Kaiserslauten and Augsburg (Relay 1[llnuh) .......... 284.81 1053 0.7 | Lyons (Radio-Lyon) (F mncc) ..........
550 545 120 Budapest No. 1 Laluheg\ (Hungary) .. |.......... 283.6| 1058 0.5 § German R elms (Berlin, \laqdeburg, Stcttm) ..........
542 5h4 10 Sundsvall (Sweden). (Relays \‘todholm) .......... 283.6| 1058 0.5 | Innshruck (: \u%tna) (Reluys Vienna) .. |..........
539.8( 556 3 Palermo (Italy) .. .. .. .. Lol L. 282.21 1063 2 Lisbon CT 1AA (Portugal).  (Short- wave | .
533 563 | 100 Miihlacker (Stuttgart) ((wmmm) .......... Station on 31.25m.)
525 57l 15 Riga (Latvia) .. .. .. .. Lo .. 281.2| 1067 0.75| Copenbagen (Denmark) .. .. ... ... ..., .
517.21 580 100 anna (Bisamberg) (Auf;triw) .. T 279.3| 1074 13.5 | Bratislava (Czechoslovakia) .. .. .. |..........
509 589 15 Brussels No. 1, Velthem (Belgium). (In French)|,, .. ...... 276.5| 1085 60 Heilsberg (Germany) .. .. .. .. ...,
508.8] 598 20 Ilorence, 1FI (Italy) (Relays Turin) B 273.7| 1096 7 Turin (Italy) .. .. .. 0 Lo
495.8| (05 1.2 | Tréndelag (Norway) R 271.51 1105 1.3 chnes, P1T (l‘mn(e) ..........
488.6| 614 120 Prague (Czechoslovﬂ,l\m) .......... 269.8; 1112 20 Bari (Italy) (Relays Rome) ..........
480 625 50 North Regional (Manchester) ,,,,,,,,,, 267.6 1121 0.75! Valencia (Spain) .. .. .. T N
4724 635 60 Langenberg (Germany) .. .. .. .. ..., .. 267.4 1122 6.25| Nvireghaza (Hungary). (Relays Bud(z.pc.sz) R
465.8] 644 15 Lyous la DOlld PTT (I rance) .......... 265.8 | 1128.5 1.3 | Lille, PIT (France) P PO
45941 653 60 Beromiinster (Sch\\euenscher Landcssendu) ,,,,,,,,,, 263.8| 1137 11.2 | Moravska Ostlava((,Ledloqlova.kxa) ..........
(Switzerland). 261.5] 1147 50 London National and West National .. |......... .
453.21 662 San Schastian, EAJS (0.6 kKkW.); Kiagen- |, ... .. .... 259.3 | 1157 17 Frankfurt-a.-M. (Germany) .. .. .. |..........
furt, (0.5 kW.) (Austria) (relays I'ienna). 259.3 | 1157 2.3 | Trier and Cassel. (Relay an/fur{) ,,,,,,,,,,
453.2] 662 0.25| Agen (France) .. - - 257.1| 1167 10 Horby (Sweden). (Relays Stockholm) .. |........ ..
453.2] 662 4 Milan (Vigentino) (Ttaly). (Relays Rome) 955.1| 1176 0.7 | Toulouse, PTT (Irance) .. O I
451.8) 664 20 ,\lddf)nd (Latvia). (Relays Biga) .. .. |-=cccceees 253.1} 1185 5 Gleiwitz (Germany). (Relays Breslaw) .. |..... .. ...
4471 671 0.5 Danzig (Relays Heilsherg) L IR 252 | 1193 1 Barcelona, EAJ15 (Assoc. Nat.) (Spain) ,,,,,,,,,,
447.11 671 7 Paris, Ecole Supérieure, PT'T . S UEE R 249 | 1205 0.8 | Juan-les-Pins, Nice (France) .. .. ... .. ... .. ..
441.2| 680 50 Rome, TRO. (S.-W. Station, SRO on 25.4 m. ) """"" 247.71 1211 10 Trieste (Italy). (Relays Turin) R
435.4, 689 55 Stockholm, SASA (Sweden) N 245.91 1220 Berne (0.5kW.) (Switzerland) (relays Beromiin- |- .. ... ..
429.7( 698 2.5 | Belgrade (Yugoslavia) ..~ .. .. .. e ster) s rsl,ustuna (0.2kW.), Siifile (0.4 kW.)
424.3| 707 2 \ladnd EAJ7 (Union R‘\le) """"" (Sweden) (relays Stockholi) ; . Linz
4203 707 | 100 | Moscow, Imini Stalina (Russia) .1 | (03 W) (Agtoia) ety ¥ tonnay; sl
419 716 | 100 Munich ((Jerm(my) """"" 244.1| 1229 0.5 | Basle (Switzerland). (Relays Beromunster) .. |..........
416.4| 7205 5 Rabat (Moroceo) .. .. L. e 242,31 1238 1 Belfast (N. Ireland) . B P
413 725 60 Athlone (Irish Free State) .. .. .. |coocoeee 240.6| 1247 0.5 | Stavanger (Norway) .. .. .. e,
408.7| 734 16 Katowitz (Poland) .- S 238.9! 1256 2 N urnberrY (Germany). ’RelaJS Uumch) ..........
403.8] 743 25 Sottens (Radio Suisse Rom'mdc) (Switzerland) ==+ 238 1260 1 Nimes (b TANCE) .. e et e e i
39891 752 25 Midland Regional (Qavently) """"" 237.21 1265 3 Bordeaux, Sud-Ouest (l‘rance) ..........
394.2| 761 12 Bucharest (Roumania) S 235.5| 1274 0.5 | Kristiansand (Norway). . P .
389.6\ 770 | 120 | Leipzig(Germany) . LR A i 233.8] 1283 1.65| Lodz (Poland). (Relay Station) .. .. ...
385.1| 779 8 Foulouse (Radiophonie du Mldl) (F 1ance) """"" | 232.2| 1292 0.25| Kiel (Germany). (Relays Hamburg)y .. .. |..........
385.1| 779 10 Stalino, RV26 (Russia). . SRR R 230.6 | 1301 — Swedish Relay Stations P P .
381 788 16 Lwow (Lemburg) (POI&I}d) """"" 227.4| 1319 Flensburg, Bremen and Hanover, (Pela U PP
376.4) 797 50 Scottish Regional (Falkirk) .. .. . |ccreeeeees Ha mburg)
372.21 806 1.5 | Hamburg (G(fx‘many) . o i R 225.9| 1328 10 Fécamp, Radio- Normandie (I‘mnce) ......... .
368.1| 816 Seville, EAJ5 (Union Radio) (LOKW.); f--ormner 224.41 1337 1 Cork (Irish Free State) (Relays Athlone) .. |......... .
bahcla EAJ4 (0.2 kW.) (Spain); Bolzano [+««--«---- 219.9| 1365 1.5 | Béziers (I'rance) . . L
(1,0 kW.) (Italy) ; Helsmkx (10 kW.) (Fin- g 4 G .
l((}nd) (rglays Lakhitd) : Kharkov, RV20 (10kW) 218.5 1373 gg El} ngouth st H I V ). P .
Russ! % 37 . alzbur ustria clays Vienna) .. | . ... ... .
368.1] 815 0.7 | TFredriksstad (D (\Toxwm)) (Relays Oslo) .. ..., { gig 5 {“;3‘8.3 1.9 Duhhng(,‘('i‘elmp gthh(mn) 4 . . I D, .
366.7| 818 0.8 | Radio, LL, Paris . . IS R | 217 1382 0.5 | Konigsberg (Imst lesm) (Relays Heilsbcry) ......... .
3641 824 1) Bergen (Norway) .. ... h | 214.3[ 1400 1 | Aberdeen ol .
263.6| 828 18 Algiers (Algeria) . D N  211.8| 1420 1 Newecastle .. .. .. .. b .
| 209.8| 1430 1.25 | Magyarovar, Miskole and Pecs (Huuoary) _______ .o
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SHORT-WAVE STATIONS OF THE WORLD

(N.B.—Times of Transmission given in parentheses are approximate only and represent G.M.T.)

Station,

Tuning
Positions.

P Call . Tuning Call
Metres ke/s. Sign. Station. Positions. Metres. | ke/s. Sign.
62.56 | 4,795 | VEOBY London, Ont. (Canada). (Sun. 06.00) ... 31.54 | 9,510 | GSB
58.31 5,145 | OK1MPT | Prague (Czechoslovakia). (7'ues. und Fri. 31.48 | 9,530 | W2XAF
19.30 31.38 | 9,560 } DJA
50.26 | 5,970 | IIV) Vatican State, Rome. (Daily 19.00) 31.35 | 9,570 | W1XAZ
50.0 6,000 | RW59 Moscow. (Relays Komitern Sin.)..
50.0 6,000 | JWARZS 1arcelona, Radio Club (Spum) (bal 20, 00) 31.3 9,580 | HBL
49.83 | 6,020 | DJC Zeesen (Germany) ...
49.67 | 6,040 { WIXAL | Boston, Mass. (U.S.A.) 31.29 | 9,585 | GSC
49.64 | 6,040 | W4XB Miami Beach, Florida (U.S. Al 31.28 | 9,590 | W3XAU
49.58 | 6,050 | GSA Empire Bmadca.stmw 31.28 | 9,590 | VK2ME
49.5 6,060 | W3XAU Phliilgz.((}glr[)]hia, Pa. (U.S.A.. (Relays 31.26 § 9,598 | CT1AA
49.5 6,060 | VQTLO Nairobi (Kenya Colouy). (Daily 16.30)... 31.0 9,675 | TIANRH
49.5 6,060 | WIXAL Mason, Ohio (U.S.A.).  (Relays WLW) ...
49.43 6,069 | VE9CS V’mcouver B.C. (Cana.( a) 30.0 (10,000 | EAQ
49.40 6,075 | OXY Skamlebaelk (Denmark). (Relays Copen- 28.98 | 10,350 | LSX
hagen) 26.83 | 11,180 | CT3AQ
49.34 6,080 | WOXAA Chicago, Tll. (U.S.A.). (Relays WCLF)...
49.22 6,095 | VEIGW Bowmanville, Ont. (Canada). (Daily 20.00) 25.63 {11,705 { FYA
49.2 6,008 | 4TI Johanuesburg (S. Africa). (Weekdays (9.00)
14.00 [Sat. 11.30) and 17.00, Sun. 13.00 25.86 | 11,720 | VE9JR
and 16.30.) 25.57 {11,730 | PHI
49.18 | 6,100 | W3XAL Bound Brook, N.Y. (Rflays WJ7) 25.53 | 11,750 | GSD
4918 | 6,100 | WOX I Dmvncrs Grove, 1L (U.8.A) . 25.5 {11,760 § LJD
49.1 6,110 vuoe Caleutta, Indla, (Daily 13.00) . . 25.45 {11,790 [ WI1XATL
49,02 6,120 | W2XE \Vuyne, N,J. (U.S.A.). (Relays H/ 1]?(') 25.4 11,810 | 2RO
48.86 6,140 WEXK Iast Pittsburg, Pa. (U.S.A.). (I\(/IU/» 25.36 | 11,83 W2XE
KDK A 21.19-06.00) 25.36 | 11,83 WOXAA
47.97 ().~)0 HJ3ADEF Bogota (Colombia). (Daily 15.00) 25.28 [ 11,865 | GSI
48.05 .2 OTKD Barranquilla (Colombia). (Weekdays 23.45) 25.27 [ 11,870 | WSXK
48.0 } CNBRMC Casablanea (Morocco).  (RRelays Rabat)
47.0 3y Nk Quito, Keuador., (Daily 01.00) ... .. | 25,25 [ 11,830 | FYA
46.69 3 W3XL Bound Brook, N.J. (U.S.A.). (Ix’(‘lajs 528 JZ) 25.0 12,000 | INE
45.38 3,6 RW7T2 Moscow, (lwluvﬂ' Stalin Sin.) 23.38 | 12,830 | CNR
45.0 6,667 | FMSKR Constantine (Algeria). (Mon. and Fri. 19.84 | 15,120 | HVY
22.00) 19.81 [ 15,140 GSE
45.0 6,667 | TGW Guatemals City (Central America). (Daily 19.73 {15,200 | DJB
03.00) 19.72 |15 210 | WBXK
43.75 6,360 — adio Vitus, Paris. {(Daily 20.30)
43.0 6,970 | KARI1O | Madrid. (Zues. and Sat. 22.30) ... 19.88 [ 15,244 | FYA
41.7 7,195 | VS1AD '\mgnpor(’ (Mnlay States). (Sun. and 19.84 | 15,270 | W2XE
Wed. 30 19.57 | 15,330 | W2XAD
40.3 7,443 { 1IBQ Radio Natxonq Prangins (Switzerland) |............... .
(Sun. 22.00-22.45) 16.89 | 17,760 | DJE
38.47 7,797 | IIBP ladio Nations, Pm.ngms (Switzerland). |..o.coooa... 16.88 {17,770 | PHI
(Saf. 22.30-23.1 16.87 | 17,780 | W3XAL
37.33 | 8,936 | CNIR Rabat (Morocco). (Sun 21.00) 16.87 | 17,780 | WOXAA
37.04 | 8,110 | TICJB Quito {Ecuador) .. . . 16.87 [ 17,780 | WOXF
33.50 | 8,855 | TGX Guatemala City (8. America) 16.86 | 17,790 | GSG
31.58 | 9,500 | PRBA Rio de Janeiro (Brazil). (Daily 21. 30) .. 13.97 | 21,470 | GSH
31.56 ] 9,510 | VK3ME Melbourne (Australia). (Wed. and Sat. 13.92 { 21,540 | WEXK
| 12.30 124,380 | VEOGW

Empire Broadcasting

Schenectady, N.Y. (U.S.A. ) (I:elays WCrY)

Zeesen (Germanv)

Radio Nations,
(Sat. 92.00-22.
Empire Broadcastlng
Philadelphia, Pa. (U.S
Sydney (Australia).
Lisbon (Portugal).
00.00)
Hc(mdm (Costa, Rica).
Amnjuc7 (Spain).

(Dml/ 22.00)
East Springtield, Mass. (U.8.A.).
WBZ

(Relays

P)rangms (Switzerland).

AV (Relays Woa U)
(Sundaye) .
(Tues. and Fri.
(Daily 22.00 and

(Daily 22.30, Sat. 18.00)

22,00~

Buenos Aires (Argentina). (Daily 20.30)

Funchal (Madeira). (Z'ues. and Thurs.
10.30-12.30)

Pontoise (France). (Colonial Stn. E-W, .............. .

daily 20.30)
Winnipeg (Canada).
Kindhoven (Holland)
Empire Broadcasting
Zeesen (Germany) ...
Boston, Mass. (U.2.A)
Trato Smeraldo, Rome.
Wavyne, N.J. (U.S.AL).
{‘hicago, TiL. (U.

(Daily 14.30)

(16.13-2330) 0
(Relays W IL(')
D). (Relays WCFL) .

Empire Broadecasting

Llast,  Pittsburg, Pa. (U.S.A.). (Relays
NDHK 4 21.19-03.00)

Pontoise (France).

((‘olonml Stn. N- S)

Moscow. (Relays R.V.1

labat (Moroeeo). (Sun. 1‘) 30

Vatican State. Ttome. (Daily 10 00)
Tmpire Broadeasting
Zeesen (Germany). (Dmlu 1‘3 00— ‘7’.%0) ..
Kast DPittsburg, Pa. (U.S.A.). (Relays

KDK A4 15.00-21,18)
Poutoise (France)

(Colonial Stn. E-W3}...

Wayne, N.J. S.AY). (Relays W AB(C). ..

South Se henecta(ly, N.Y. (U.S.A). (Daily
20.00)

Zeesen (Germany) ...

Eindhoven (Holland)

Bound Brook, N.J. (Rplnys WI/)

Chicago, Tl (17.3.A.).

Empire Broad(‘aqtmu‘
Empire Broadcastmw
Fast Pittsburg.
Bowmanville, Ont. (Canada)

(12,00~ 19. 00)

(Relays lV(,'I/ L)
Downers Grove, Ill. (U.S s)

DISTANT RECEPTION NOTES

Problems of Static, Artificial and Natural

HE Munich and Stuttgart high-power

transmitters

were at work again

during the Christmas holiday and
both were very well received.
The French law against man-made inter-

ference comes into force in the spring.  As
originally drawn up it might have been
very cffective, for its provisions compelled
all appliances capable of radiating inter-
ference to be fitted with proper suppressor
devices. But as is so often the case with
badly needed measures, most of its teeth
were drawn during its somewhat adventur-
ous passage through the Chamber of
Deputices.

As the Act now stands the Minister of
Posts and Telegraphs can make all kinds of
exemptions and it will therefore be possible
to drive the proverbial coach and four
through the Act.

It is to be feared that something of the
same kind will happen when the long over-
due measures against man-made interference
are taken in our own country.

Where Heterodynes Persist

The interference with Huizen, though less
frequent than it was, still occurs at times
and Luxembourg suffers on occasion from
severe heterodynes.  Heterodynes are also
to be observed from time to time on Bero-
mimster, Poste-Parisien, Bari and a few
other stations.

Kalundborg appeared to be using higher
power over the Christmas season, for there
was a great improvement in the signal

THE SILENCE CABINET between the two

talkks studios in Konigsburg’s new broad-

casting building i1s notable for the peculiar
acoustic treatment of the ceiling.

strength.

Budapest on the other hand was

curiously weak during the Christmas holi-

days.

On the long waves Radio-Paris is now

regularly at work once more.

The

best

selection of stations on this band is Huizen
{(when not interfered with), Radio-Paris,
Zeesen, Warsaw, Luxembourg, Kalundborg
and Oslo.

Best on the Medium Band

Of medium-wave stations an astonishing
number can be received at gond strength
and clear of interference at present, pro-
vided that the set is reasonably selective.
Budapest, Stuttgart, Vieana, Brussels No.
1, Florence, Langenberg and Lyons Doua
rarcly fail to provide good loud speaker
reception.  Rome is always to be relied
upon and Munich is coming in spicndidly.
Katowice shows a distinet improvement.
Toulouse, Leipzig, Strasbourg, B" 1ssels No.
2, Milan and Breslau hever fail to provide
entertainment when required.  Bordeaux
Lafayette has returned to good strength and
Hilversum is always well received.  Bratis-
lava is not at the moment very strong, but
Heilsberg, Turin and I'rankfurt are well
heard. Toulouse PTT appears to be using
somewhat higher power than it was. Trieste
is always to be found at good strength and
Lille PTT frequently comes in well. Nirn-
berg and Fécamp are both strongly received,
but spark interference can be troublesome
on both of these transmissions.

D. EXER.
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NEWS of the WEEK

Current Events in Brief Review

Television in Italy
ATHODE-RAY television tests

on ultra-short  waves are
shortly to begin at the Turin
station.

Playing for Safety ?

LTHOUGH the Yugoslavian

Governiment is now entitled to
use Radio Belgrade for sixty

minutes a day, political questions
are almost entirely avoided. Most
of the period is devoted to meteor-
ological forecasts and reports on
ithe level of the water in the
Danube.

| The Office Set
DEPRF,SSI()N or no depression,
. office workers of the future
will be assured of entertainment
to fill their leisure moments, for
the Radio-Keith-Orpheum Build-
ing, New York, is setting a new
fashion in having its 1,200 offices
equipped with broadeast receivers
fed from a single aerial on the
** Antenaplex ™ system. The
centre antenna, consisting of two
20ft. poles erected at the top of
the  thirty-one-storey  building.
feeds receiver points in cach office
mounted in a single wall plate with
two plugs, one for antcuna and
carth, and the other for the power
supply.

Broadcasting from the

Antarctic

LTHOUGH rather disappoint-

ing reception is reported of
the signals from Admiral Byrd’s
Expedition in South Polar regions,
engineers of the Columbia Broad-

Unreliable

ROM o Vienna

dent i —

Mr. Newly-Rich: * Yesterday
our radio forctold sunshine and
warm weather, yet we are having
cold, rain, and wind.”

Mrs. N.-R.: ““Go and buy a
better one with sixteen valves.”’

COrrespon-

Radio Pays in Czecho-
Slovakia
HEREAS all other sources of
Czecho-Slovakian postal re-
ceipts show a falling off during the
past vear, radio has revealed itself
as the ““milch cow ™’ of the Post
Office budget. Licence receipts this
vear have reached 67,200,000
crowns, or 13,200,000 in cxcess of
last vear. The nett surplus to the
State  amounts 1o 38,500,000
Crowns.

Canadian Broadcasting
on its Feet
INTY - EIGHT hroadcasting
stations, a1t but five of them pri-
vately owned and operated, are
listed in the new Log just issued
by the Canadian Radio Broadcast-
ing Commission. It appears that
the Canadians have  boldly:
widencd the broadcast band to
embrace not only the 530 k.c. fre-
quency at the lower end, but the
1,510 k.c. frequency at the top.
The Commission itself owns and
operates  five stations, namely,
CRCM, Moutreal; CRCO, Ottawa;
CRCT, Toronto; CRCS, Chicou-
timi; and CRV, Vancouver,

A BROADCASTING SQUAD. This picture, taken during the recent
Japanese manceuvres, shows how broadcast listeners were provided with

a running commentary.

The microphone on the leading horse is

connected to the ultra-short wave transmitter behind, which in turn

communicated with the local broadcasting station.

In the rear is an

engineer with a wavemeter.

casting System, which is relaying
the IExpedition's messages, state
that improved results may be soon
expected.  Better reception was
achieved during the fourth broad-
cast, which took place when Ad-
miral Byrd’s ship, “SS. Jad®b
Ruppert,” was moored at Welling-
ton, New Zealand, just before the
final departure for the ice pack.
When the vessel  reaches  the
Antarctic a relaying station will
be erected at Little America, and
from here it is expected that the
signals will be much better,

The W.B.E. Certificate

N referring to the recent achieve-

ment of Mr. Frank K. Neill
(G15N]) in winning a W.B.E.
Telephony  Certificate, we stated
that the letters ““W.B.E.” after
an amateur’s name indicate he has
cognmuunicatal by telephony with
a station situated in a British pos-
session in cach Continent of the
world.  The W.B.E. is normally
awarded for two-way telegraphic
communication, but Mr. Neill's
telephonic feat was recognised by
a special certificate,

Radio Curfew

HE 318 dwellings which {he

Sutton Trust is building in the
City of Newcastle are cach to be
fitted with wireless sets free of
charge. A condition of tenancy
will be that all wircless sets be
switched off at 11 p.m.

The Radio Amateur
Call-Book

£ regret to learn of the death

of Mr. F. T. Carter, who for

many years has been agent in

Great Britain  for the °° Radio
Amateur Call-Book.”

We understand that the agency

is now being carried on by Mr.

F. L. Postlethwaite at 41, Kin-
fauns Road, Goodmaves, [Hord,
lssex, to whom  notification

should be made of new call-signs
or changes of address,

Physical Society’s

Exhibition
1\/ ANY wireless  enthusiasts,
both amateur and profes-

sional, are attracted by the Annual
Exhibition of the Physical Society
at the lmperial College of Science
and Technology, Imperial Institute
Road, South Kensington, London,
S.W.7.  The keynote of novelty
at the 24th Annual Iixhibition,
to be held on January gth, 10th,
and 1r1th, appears to be the many
and varied uses to which the
photo-clectric cell and the cathode-
ray tube have been put since their
commercial production a few years
ago.

The cathode-ray tube in use as
a relay will be seen accurately
picking out points on a current
or voltage wave near the zero
value.  In the trade section will
be seen many examples of recent
developments in electrical indicat-
ing instruments, radio-frequency
apparatus, relays, recorders, and
similar apparatus.

Admission to the Exhibition is
frec without ticket on Thursday,
January 11th next, from 3 p.m.
to 6 p.m. and 7 p.m. to 10 p.m.
Admission on the first two davs
is by ticket, obtainable {from the
Exhibition Secretary, the Physical
Society, 1, Lowther Gardens X
hibitien Road, London, S.\W.7.

Uncertainty in Manchester
IRELESS dealers in  Man-
chester. are complaining of

the attitude of the Manchester

Corporation  Electricity  Depart-

ment in declining to give the

public definite information as to
when various districts in the city

are to change from D.C. to A.C.

supply. It is declared that the

position is being aggravated Dby
the circulation of a leaflet by the

Department advising consumers to

consult the Authoritics before buy-

ing any new electrical equipinent.

The radio dealers declare that
the work of changing over from
one system to the other will take
several years to accomplish, but
the circular is having the effect of
retarding the purchase of wireless
sets, many prospective buyers
being afraid to purchase a mains

13

STRAIGHT FROM THE HORSE’S
BACK. A Japanese broadcasting
engineer with the ultra-short wave
4-watt transmitter employed for
running commentaries on the
military manceuvres.

set on account of the uncertainty
of the position.

The  Electricity  Department
states that the circular is sent out
from time to time merely to re-
mind subscribers that changes are
in progress.

Amateurs Assist the

Customs

LINNISH wireless amatcurs re-

cently picked up the transmis-
sions of a secret station transmit-
ting in Morse to smuggling parties.
As a result of the information com-
municated to the Finnish .Customs
by the amateurs, torpedo boats
and other armed vessels are now
patrolling the coasts.

Wireless as a Career
AN interesting  gramophone

record which may seriously
affect the choice of a career among
visitors to the Schoolboys’ Exhi-
bition, Shepherd’s Bush, has been
preparcd by Mr. H. de A. Donis-
thorpe, and is reproduced at the
Exhibition.

““If you are inclined to wire-
less,”” says the speaker, ‘‘ here are
a few hints. The wireless operator
cn board ship in the Mercantile
Service has a nice and useful life.

. . Perhaps the best prospects
in wireless lie with H.M. Scrvices,
where there are special branches
devoted to the signal or wireless
side.

‘“ The commercial side of wire-
less  also  offers  opportunities.
Engineers are required for the
various broadcasting stations and
for the designing of the various
set makers’ goods, and here boys
with ingenuity and sound basic
clectric training will be required.

‘““Do not consider that wireless
is purcly confined to mere broad-
casting or the ‘exchange of
messages over space.  Very few
people realise that talking pictures
are achieved by the machinations
of the wireless engineer who has
designed all the apparatus.’”

The Exhibition remains open at
ithe White City wuntil January
13th.
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BROADCAST BREVITIES

By Our Special Correspondent

Seven Years in One '
URING 1933 the B.B.C. transmitted for
59,066 hours 12 minutes, or nearly
seven years, with a breakdown percentage
of only o.019. Surely we are beginning to
get something in return for our ten-shilling
licences.  As an Aberdeen friend points out,
however, it was not possible for any one
listener to tune in for seven years during
1933 because so many of the stations trans-
‘mitted simultaneously.

Heavy Correspondence Bag

The year revealed a growing tendency by
correspondents to regard the B.B.C. as a
public reference library for the solving of
all musical, historical, literary or genecral
knowledge posers. Quite naturally, the
Corporation refuses to accept the réle of
general adviser, but enquiries relating to
past programmes are always answered, and
some 30,000 of these were actually dealt
with during 1933.

Bethlehem which had to occupy two
seconds, no more and no less, To prevent
a hitch Mr. Hibbert practised this one
announcement for half an hour, until it was
literally right to the split second.

e «n =Y ]
Cross-talk Between B.B.C. Stations
THE many readers who so kindly

responded to my invitation for letters
on the question of cross-talk between IL.on-
don Regional and London National enabled
me to place a well-documented case before
the B.B.C. engineers. As a result special
tests were instituted at Brookmans Park,
and by senior engineers at home.
The engineers’ report makes interesting
reading.

¢ Difficult to Eliminate’’
It has been established, says the report,
that the amount of background of one pro-

HIGH TENSION IN THE CONTROL ROOM. An animated scene on the eighth floor of
Broadcasting House during the transmission of the King’s message and Empire greetings on
Christmas Day. A duplicate staff of engineers was present to handle the intricate exchanges.

Ideas are Scarce

Despite this flood of correspondence it is
sad to hear that very few suggestions for
new or original programmes are really prac-
ticable. Very occasionally something does
emerge which can serve as the nucleus of
an idea for a scheme which can possibly be
considered to be worthy of discussion.

Hard Work at the Mike

1\ R. HIBBERT, the B.B.C.’s Chief An-
nouncer, has received some well-
deserved tributes on his own share in the
success of the Christmas broadcasts. An-
nouncing on occasions such as these is not
simply a matter of good diction and a cool
head. It also requires some hard work.

Practising an Announcement

There was one announcement during the
Christmas Eve broadcast of the bells of

gramme behind the other is not much
greater at present ‘‘ than it was when, or
has been since, the station first opencd.””

The engineers go on to say that there is
not a’ continual background of one pro-
gramme behind the other, but that it does
occur very occasionally. As it is spasmodic
in its appearance, and because of -abnormal
conditions of line levels, etc., which have to
be employed to hear it when listening at
Brookmans Park and on the wireless at
Eroadcasting House, the trouble is ex-
tremely difficult to eliminate.

Tests to Continue

““On the theory,”” continues the report,
‘“ that cross-talk in the direction of London
Regional to London National might be
more audible than in a reverse direction,
due to pick up on the tuning fork (syn-
chronising circuits) at Brookmans Park a
special investigation was instituted, and it

Wiveless World, January 5th, 1934.

was proved conclusively that there was no
pick-up on the tuning fork circuits, and i
was only by abnormal adjustments that any
cross talk became audibie at all.

‘““We might mention that the investiga-
tions will continue, as it is the aim to
eliminate all suspicion of cross-talk even on
a known f{frequency of occurrence and
level.”

A Tribute to the Engineers

Once again it becomes clear that the
B.B.C. engineers will stick at nothing to get
the best results, and, what is more, are ready
to take a hint from listeners themselves.

If all sections of the B.B.C. copied the
Engineering Department in this respect
things would go much more smoothly, and
I should probably have considerably less
to write about.

e e e

North National for Continenial
Listeners

ONTINENTAL listeners seem to have
been mightily upset by the synchroni-
sation of London and West Nationals. The
London station was very popular abroad,
but as a long-distance station it is hopeless
under present conditions.

Mr. Ashbridge, the Chief Engineer, is
now recommending that our friends on the
Continent should tune in North National,
which gives a good signal and, as reports
show, is easily reccivable over hundreds of
miles away.

wh e er e

New Wireless Game
NOTHER test of the listener’s ear will
be carried out on January 1s5th. In
the previous week you may be intending to
listen to the two little programmes entitled,
““Who Was That? ”’ in which listeners are
invited to recognise the voices of unan-
nounced broadcasters. On January 15th the
game is carried into a new field, places be-
ing substituted for people. Within a
quarter of an hour the Variety and Outside
Broadcasting Departments will take listeners
by microphone to a number of places in
Great Britain, each of which will be given
a number but no name. Listeners will be
asked to decide upon the locality from its
characteristic sounds.

« L=} o «“n
Pronunciation Problem

THE name Joule, so bound up with our

early studies in electricitv and magnet-
ism, is to be pronounced ‘‘ Jool,”” according
to the latest recommendation of the B.B.C.
Advisory Committee on spoken English. 1
have never heard it pronounced otherwise,
but the information may be useful to all
who have hitherto rhymed the word with
coolie or bath-towel.

An International Body

By the way, it appears as if this small
committee may expand into a more inter-
national body, for it has been realised that
the English language does not belong to
these Islands alone. The Advisory Com-
mittee has decided to get into touch with
authoritative opinion on language questions
in the U.S.A. and in the Dominions.

Scierice knows no frontiers; American,
Canadian, Australian and South African
scientists visit this country for study and
research, and if there is a standard pro-
nunciation for technical terms, nothing ig
lost and something is possibly gained.
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Power-Grid Detection B
For Battery Sets

De-saturation of the L.F. Transformer by Reverse Secondary Current

By H. JACKSON, B.Eng.

T is well known that the primary

winding of an L.F. transformer,

when directly connected in the normal

way, carries the anode current of the
preceding valve, while the secondary does
not in general carry any direct current at
all.

The effect of the current in the primary
winding is partially to saturate the core
of the transformer, so that it is necessary
to keep this current within certain limits
in order to avoid the
deleterious effects
which would result if - !
the core were allowed
to become saturated. i

As an intermediate |
LL.F. stage is now sel- |
dom used, we need i
hardly consider this |
matter except in rela- |
tion {o the detector, |
and cspecially in rela- |
tion to the so-called |

ERE is an alternative to
the well-known “ parallel-
Sfeed” method of connecting an
L.F.transformer. It works best
with high-ratio  transformers,
where the restsiance through
which balancing current is fed
to the secondary has a very
high walue.

apphied to make good the loss. This ex-
plains why so little attempt has hitherto
been made to apply the power-grid
method of detection to battery sets.

It happens, however, that the parallel-
feed system is not the only way of avoid-
ing saturation of the core. If a direct
current is made to flow in the secondary
winding so that its magnetising effect is
in opposition to the magnetising effect of
the anode current flowing in the primary
winding, it is then
. possible, by so ad-
i Jjusting the respective
! values of the two
! currents, to reduce the
i core saturation effect
i to substantially zero.
f Figs. 1 and 2 illus-
I {rate two methods of
i carrying this scheme
i into effect. Referring
i to Fig. 1, which repre-
i sents a conventional

power-grid  detector,

where steady anode current is compara-
tively large—so large as to render it un-
desirable to pass this current through
the primary of an ordinary mtervalve
transformer.

One well-known method of overcoming
the difficulty is to employ the resistance-
capacity method of feeding the trans-
former so that the primary winding does
not carry any direct current but only the
audio-frequency currents rejected by the
high-value anode resistance used in this
method.  As anode current must be rela-
tively high, a considerable amount of
voltage is necessarily lost in this resistance,
and <o cxtra H.T. pressure must be

detector-output cir-
cuit, it will be seen that the detector anode
current flows through the primary P of
the transformer, the condenser C1 and re-
sistance R1 serving merely for decoupling.
Direct current 1s also allowed to flow
through the secondary windings of the
transformer from the H.T. battery wia
resistance Rz, which must be of such a
value that the magnetising effect of this
current is equal to that of the anode
current passing through the primary wind-
ing, and, since these two effects are
arranged to act in opposition, the result-
ant steady flux through the core of the
transformer is substantially zero.
As there will now be a certain D.C.

H.F. INPUT

)
:;:j: L.F. GHOKE
R1

-

5--
h

H——i--

r
A

Fig. 1.—The simplest method of passing a balancing current through the transformer secondary.

voltage drop across the transformer
secondary, a compensating adjustment of
grid bias must be made. If desired, this
disturbance of bias may be avoided by
adopting the scheme shown in Fig. 2.
It will be seen that the introduction of

|

-
o2 :
l_ ,H.T.
, |
LOUD -'—.
P S SPEAKER
R3§ 0
>
C1
T d /1 N .
L L.T.
e T\
s
G.B.

Fig. 2.—By interposing condenser C2, any
disturbance of output valve bias is avoided.

condenser C2 will effectively isolate the
output valve grid from any D.C. voltage
developed  across  the  transformer
secondary. The valve will now obtain
its grid bias voltage via a high-resistance
grid-leak R3 in the usual manner.

It may be argued that since the resist-
ance Rz is virtually connected in shunt
with the transformer secondary, this
method of connection would result in a re-
duction of the overall amplification of the
circuit, Although there will inevitably be
some reduction in gain, yet a little con-
sideration will soon show that this will
not be anything like as serious as might
seem at first sight. In intervalve trans-
formers of this type, the secondary has
many more turns than the primary, and
so the necessary current which must be
made to flow in the secondary to give
equal  magnetising  effects  (or equal
ampere-turns) in both windings will be
correspondingly reduced in comparison
with the anode current of the detector.

This will generally result in a very high
value for the resistance Rz—so high as
to render its shunting effect on the
sccondary winding fairly small.  Of
course, if the resistance R2 were replaced
by an audio-frequency choke of the re-
quisite D.C. resistance (or a choke and
resistance in series), the shunting effect
would be reduced to something approach-
ing zero.
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NEW APPARATUS REVIEWED

PULLIN CIRCUIT TESTER
‘HE Pullin Circuit Tester is a high-grade
multi-range instrument designed {for
making all the measurements and tests re-
quired on a modern wireless receiver. It is
an instrument that will appeal to the radio
service engineer, the set constructor, and
the amateur elcctrician, for it has a par-
ticularly high degree of accuracy. Of the
seven ranges available, two are
for A.C. voltage measure-
ments; one reads up to 10
volts, while the other has a
range of 0-500 volts. A West-
inghouse rectifier is incorpor-
ated, and these voltage ranges
could” be employed for power
output mieasurements, using a
known resistance, since the
accuracy is well maintained at
audio frequencies up to about
4,000 cycles.

For D.C. measurements the
ranges provided are: o0-25 volts, 0-500 volts,
o-10 mA., and o-100 mA. In addition, re-
sistances up to 100,000 chms can be tested.
But to avoid confusmn the resistance scale
is not engraved on the meter dial, but on the
inside of a hinged flap located on the right-
hand side of the case.

Pullin A.C. and D.C. Circuit Tester.

The various ranges are selected by :a
switch, and, as a safeguard against acci-
dental damage, a spring-loaded, press-
button switch is fitted which isolates the
meter, and which must be pressed down
before a reading can be taken on any range.

This instrument was found to be very
convenient to operate; it gives measure-
ments with an accuracy adequate for all
normal requirements, and has the useful
feature of being fitted with a dead-beat
movement. It is housed in a neat black
bakelite case measuring 6%in.x 3in. X 2in.,
and weighs about 2 Ib. The makers are
R. B. Pullin and Co., Ltd., Pheenix Works,
Seaford Road, West Ealing, London, W.13,
and the price is £8 8s. A black leather
carrying case is available at 8s. 6d.

ALPHA CONDENSERS

LPHA condensers are of Swedish manu-
factured and distributed in this
country by Alpha Products, 86, Man-
ningham I.ane, Bradford. They are avail-

Latest Products of the
Manufacturers

able tested at 500, 700, 1,000, and 1,500 volts
D.C., in sizes ranging from o.r mfd. to 6
mfd., and in cach case the working poten-
tial is about one-third the D.C. test voltage.

We¢ have tested some specimens of the

Selection of Alpha 1,500-volt test condensers.

1,500-volt type, and their capacities,
measured at 50 cycles A.C., were all within
the maker’s tolerance of plus or minus 10 per
cent.  The insulation resistance of jthe con-
denser, and also between condenser and case,
was in every instance better than 1,000
megohms per mfd. on D.C.

The price of this and the 1,000-volt type is
2s. 3d. for o.r mifd., 3s. 2d. for 1 mfd., 5s.
for 2 mfds., and 7s. 2d. for 4 mfds. The 500-
and 7oo-volt models are slightly cheaper.

UTILITY MITE SUPERHET CONDENSER
AND NEW DIALS
HE Mite series of gang condensers made
by Wilkins and Wright, Ltd., Utility
Works, Holyhead Road, Birmingham, 21,
are available in two patterns, one embody-
ing a die-cast frame, and the other a
pressed-steel frame.  And, although the for-
mer are slightly smaller than the latter,
even the steel frame models are diminutive
compared with their standard type, for a
three-gang unit measures only 4}in.x3}in. x
3iin.  Yet, despite its small size, nothing
has been sacrificed in accuracy of matching
or tracking, and in this respect it compares
very well indeed with any on the market.
Tests made with a three-gang 110 kc/s
superhet. model show that at no part of the
scale does the mis-matching between the
preselector. sections exceed 0.5 per cent.,
while the tracking of the oscillator section
is entirely satisfactory using preselector and
oscillator coils of 157 mH. and 126.5 mH.
for the medium waves, and 1,900 mH. and
925 mH. coils for the long waves respec-
tively. The long-wave padding condenser
should be o0.002 mfd. semi-
variable. The small trim-
mers are decisive in their
action, and afford a varia-
tion of about 50 mmids.
Constructionally, the con-
denser is very well made;
the rotors are supported in
ball bearings at each end,
and earthing contact points
are provided between ecach
sccticn. The plates in the
roctor are semi-circular, and
specially  shaped  stators
give the required condenser
law. Die-cast bonded rotor
and stator units are employed,

and the
whole assembly is exceedingly rigid.
Using the coil values mentioned above

and one of the new wavelength-calibrated
Utility disc drives, and keeping the stray
capacitics as low as possible, all circuits can
be trimmed to give very close aﬂTeement
with the dial readings. :

These dials are made in several dlfferent
patterns; some have o0-180 division scales,
but others are wavelength-calibrated. One
model has a high-ratio reduction, 50 to 1,
and is suitable for short-wave work.

The three-gang superhet. condenser tested
costs 24s., or 19s. with three equal capa-
city sections. Disc drives cost 2s. 6d. each
with a flat scale, and 3s. with a bevelled
scale. The Micro. Disc 50-to-1 reduction
modcl costs 8s. 6d. in bevel type.

WATMEL HYWATT RESISTANCES

LTHOUGH wire-wound and rated to

dissipate three watts, the new Watmel
Hywatt resistances are no larger than the
average one-watt composition type, the over-
all size being 1in. long and &in. in dia-
meter. - A specially
prepared  porcelain
former is employed,
and the fite resist-
ance wire is spot-
welded to the copper
connecting leads.
The resistor is then

Watmel Hywatt
resistance.

coated with a-hard heat-resisting enamel.
The standard colour code is adopted, but to
facilitate identification each resistor is en-
closed in a transparent paper envelope
marked with its value in ohms and the watt-
age rating. Resistors up to 50,000 ohms
are made, priced 1s. each.

Some specimens tested showed very close
agreement to marked values; the discrep-
ancies in no case exceeded 5 per cent.,
while the majority were within 2 per cent.
of the stated resistance. When dissipating
three watts the resistor becomes hot, but the
temperature rise is not abnormal and has
negligible effect on the resistance value.
The enamel is quite capable of withstand-
ing much higher temperatures as it neither
softens nor discolours.

Utility Mite superhet three-gang
condenser and selection of new
. dials.
o
Hywatt resistances can be confidently
recommended, and they represent very good
value for money. The makers are Watmel
Wireless Co., Ltd., Imperial Works, High
Street, Edgware, Middlesex.
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FEATURES. Type.—Cabinet model radio-gramophone for |
A.C. mains incorporating an automatic record changer. E
cuit.—Screen-grid H.F. stage with band-pass input—H.F. |
pentode grid deteclor—power pentode output valve. i
indireclly-heaied valve reclifier. Controls.—(1) Tuning with E
1
1
1
1

Model RG4

N vicw of the fact that this 23-guinen
I model incorporates a Garrard automa-
. tic record changer, the impression
might be created that some sacrifice of
quality had been made in the cabinet or
1adio chassis in order to keep the price
at this level. We found no justification
for this speculation. An excellent -per-
formance was obtained from the three-stage
recciver chassis, and the finish of the cabinet
was of a very high order. The sound out-
put given by the power pentode output
valve and the energised Rola loud speaker
are in keeping with the imposing appcar-
ance of the cabinet, and there can be no
doubt that as a source of entertainment
this combined instrument will fulfil most
people’s requirements at a very reasonable
cost.

There are three stages in the radio re-
ceiver, comprising an H.F. amplifier, grid
detector and power pentode output valve.
The input to the H.I¥, stage is through a
capacity-coupled band-pass filter, and both
the aerial and secondary circuits are tapped
down to provide the maximum selectivity.
The radio volume control consists of a
potentiometer controlling the grid potential

Price.—j guineas.

Cir-

Full-wave

illuminated scale calibrated in wavelengths. (2) Combined radio
volume control and on-off swilch.
Waverange and gramo. swilch. (5)

(3) Reaction control. (4)
ramo. volume conirol.
Makers.—H.S.P. Wireless Co., Lang-
ford Works, Weston-super-Mare.

of the H.F. valve. Tuned-grid coupling is
used between the screen-grid H.F. stage
and the detector, and reaction is applied
to the tuned grid coil of the coupling
circuit.

An H.F. pentode type of valve is used for
detection and is fol-
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H.S.P. Auto Radiogram

An Inexpensive Instrument Incorporating a Record Changer

make are used throughout. An auxiliary
chassis below the loud speaker unit in the
bottom of the cabinet carries the rectifier
valve and onc of the smoothing condensers,
while the mains transformer is mounted
separately on the floor of the cabinet.

The controls are well placed, and are
fitted with plain knobs. The volume con-
trol is somewhat crowded towards the mini-
mum end, but reaction is free from backlash.

On test the receiver proved to be un-
usually sensitive for a three-stage circuit,
and the intrinsic selectivity, without the
assistance of reaction, was also very good.
Interference {rom the London National
transmitter in Central London was absent
outside a band from 245 to 263 metres and
from the Regional between 335 to 370

lowed by transformer
coupling to the power
valve. It is interest-
ing to note that the

coupling condenser 1s BAND-P&)SSS
: AERIAL COIL
rcturned to H.T. in-

stead of to ecarth, as
i« usual. The core of
the L.FF. transformer
is carthed, and a con-
denser 1s  connected
across the secondary
to  by-pass residual
H.F. currents and to

HF COUPLINC
coiLs

prevent excessive
high-note  reproduc-
tion.  An additional

resistance - capacity
filter is also con-
nected for this pur-
pose across the pri-

DETECTOR VALVE MSP4

OUTPUT VALVE MPTa

MAIN
TUNING
CONTROL

VOLUME CONTROL
AND

ON-OFF  SWITCH
REACTION CONTROL

WAVERANCE AND CRAMO SWITCH

mary of the output
transformer.

An extension loud
speaker may be fitted, and a switch is
included in scries with the speech coil to
cut off the main loud speaker if desired.
The rectifier valve is of the indirectly heated
type, and the initial voltage strain on the
smoothing condenser is thereby relieved.. A
centre-tapped condenser is connected across
the high-tension winding to reduce H.F.
interference picked up on the mains.

The receiver chassis' is well constructed,
and high-grade components of well-known

High-grade components are used throughout in the receiver chassis.

metres. The wavelength scale was accurate,
and there could bz no doubt of the set's
capability of receiving all the Europecan
stations of good programme value.

The record changer is fitted with a Gar-
rard pick-up which has an excellent char-
acteristic, and a separate volume control
for gramophone reproduction 1is incorpor-
ated in the motor board. There is ample
reserve of amplification both on radio and
gramophone, and it is possible to overload

A4

A band-pass input cir-
cuit contributes to the
high selectivity of the

radio circuit,

—H—

SPEAKER GRAMO.
FIiELD MfOTO R
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1i.8.¥. Auto Radiogram—

the output stage, but not before over one
watt of undistorted output is obtainable.
The quality of reproduction is bright, and
there is no lack of bass, though a certain
proportion of this is contributed by a
slight cabinet resonance. This is by no
means objectionable, however, unless the

Wireless
World

volume is increased to the point where over-
loading would in any case set a limit.

Hitherto, automatic record changers have
been regarded as adjuncts of the very ex-
pensive radio-gramophones, and the makers
are to be congratulated on bringing this
feature within the range of a larger section
of the public.

Readers’

The Nature of Interference

HE user of a D.C. mains set tells us that
intermittent interference from the mains
(as distinct from a steady hum) is observed
ouly when the receiver is tuned to an in-
coming carrier wave. In these circum-
stances, is it likely that the fitting of one
of the various anti-interference mains filters
that have been described from time to time
it these pages would prove efficacious?

1t seems safe to conclude that the parti-
cular form of interference of which our corre-
spondent complains is of an ' L.F."”” nature.
Probably it is transferred by ordinary induc-
tion into the aerial-earth system. Interfer-
ing impulses of this nature cannot normally
pass through the H.F. tuning circuits of the
receiver unless helped on their way by a
carriet wave, on which the interference 1is
supenmposed as modulation.

Accordingly, it secms certain that the
interposition of an H.F. filter in the mains
leads would not, in this rather unusual case,
confer auy benefit. We suggest an experi-
mental reasrangement of the aerial and earth
system.

Falling Current : Rising Voltage
[ READER, who has very wisely kept a
record of the original anode voltages of
cach of the valves in his receiver, has now
noticed that the measured voltage between

LFT.
W} bE-
COUPLING
!
|
|
1 -
] =
!
@VOLTMETER
|
I
|
|
I
1 HT.—

Fig. 1.—An increased voltmeter reading

suggests that the detector valve has lost

emission, and is consequently taking less
anode current.

ancde and cathode of the detector valve has
risen appreciably—more than 20 per cent.
Anodce voltages elsewhere have undergone
no appreciable change, and we are asked to
say what may be deduced from these
measurements.

There can be little doubt that the emis-
sion of the detector valve has fallen off, and
as a consequence less current is passing in
its anode circuit. This means that less

Problems

TH ESE columns are reserved for the publication
of matter of general interest arising out of
problems submitted by our readers.
| Readers requiring an individual reply lo their
technical questions by post are referred to ““ The
Wireless World”’ Information Bureau, of which
brief particulars, with the fee charged, are lo be
found at the fool of this page.

voltage is absorbed in the decoupling resist-
ance and other incidental resistances, and
so the voltage on the anode has risen.

The circuit with which we are here con-
cerned is reproduced in Fig. 1.

Whistles

N asking our advice as to the suppression

ol whistle interference, several users of
superheterodynes seem to be unaware of the
fact that these whistles may be due to
entirely different causes, and consequently
will require entirely different cures.

First, we have the tvpe of whistle of
which the note does not vary with the
tuning, and which is not in any way to be
ascribed to the set or to its peculiarities,
except that it may indicate an abnormally
good high-note response. The cause i3
heterodyning between the carrier waves of
transmitting stations occupying adjacent
channels. By sacrificing temporarily a
certain amount of brilliancy in reproduction,
this type of interference may be avoided by
fitting a whistle filter such as that described
in The Wireless World of November 1oth.

The other tvpe of whistle is due to a
peculiarity of the superheterodyne itself,
and is known as second-channel interference.
Pitch wvaries with tuning, just as in an
unstable receiver, but even in the most
unfavourable circumstances (near a high-
powered twin transmitter) the whistling
should only aftect reception of four distant
stations. Those readers who have experi-
enced this form of interference will be
interested to know that an effective
‘““second-channel suppressor”’ will be de-
scribed very shortly in the pages of this
journal.

The Wireless World
INFORMATION BUREAU

HE service is intended primarily for readers

meeting with difficulties in the construc-
tion, adjustment, operation, or maintenance of
wireless receivers described in The Wireless
World, or those of commercial design which
from time to time are reviewed in the pages of
The Wireless World. Every endeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a
nature that they can be dealt with satisfac-
torily in a letter.

Communications should be addressed to The
Wireless World Information Bureau, Dorset
House, Stamford Street, London, S.E.1, and
must be accompanied by a remittance of 5s. to
cover the cost of the service. The enquirer's
name and address should be written in block
letters at the top of all communications.
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Tone-corrected Volume Control

T one time it was considered that the
perfect volume control should not inter-
fere in any way with the frequency charac-
teristics of the L.F. amplifier. But lately it
has been realised that, due to the peculiari-
ties of the human ear, it is not only per-
missible, but actually desirable, that opera*
tion of the control should introduce what
may be described as ‘‘ distortion.””  When
volume is reduced to a low level, it is all to
the good if the middle register be reduced
in strength proportionally to a greater extent
than the bass or treble.

+H.T.

COUPLING
RESISTANCE
&

CONDENSER

L

Fig 2.—As volume is reduced by operation

of the potentiometer, the middle register is

attenuated to a proportionally greater extent
than high or low notes.

Writing on this subject, a reader asks us
to recommend a tone-corrected volume con-
trol circuit applicable to his own resistance-
coupled L.F. amplifier.

The arrangement shown diagrammatically
in Fig. 2 should meet the case fairly well,
and has the advantage of simplicity. Values
are suggested, but it would be worth while
to try the effect of different capacities for
the condensers marked 0.0005 mfd. and o.05
mid. The first controls high notes and the
second low notes.

For further information on this subject
our correspondent is referred to an article
in The Wireless World of April 21st, 1933.

Inconstant Selectivity

THE user of a highly sensitive receiver of

fairly modern design tells us that,
although the set is generally satisfactory and
very pleasing to operate, selectivity varies
considerably ‘‘from day to day.” A
number of stations, of which a list is given,
can sometimes be received quite clear of
their neighbours, but on other occasions a
background of intelligible interference be-
comes evident.

The most likely causes of such changes
are intermittent and varying contact resist-
ances in series with one or other of the tuned
circuits, or similar leakages in parallel. But
faults of this nature do not often manifest
themselves in the way described by our
correspondent, and we are much more in-
clined to think that varying selectivity is
due to natural causes. If we may say so,
should not “‘from night to night’’ have
been substituted for ** from day to day ' in
our correspondent’s letter? After dark the
signal strength of distant stations fluctuates
enormously, and it is quite natural that a
given transmission may be strong enough at
one minute to cause interference, and at
the next may fall below the level at which
it is receivalle.

We suggest that careful comparative tests
should be carried out in daylight.
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EDITORIAL COMMENT

The Wavelength
Re-shuffle

Grounds for Optimism

VERY wireless listener is by now
aware that an important event
in European broadcasting takes
place next Sunday night, when

a re-shuffle of wavelengths under the
Lucerne Plan is staged to commence.
A great deal has been written already
on the subject, including some grossly
exaggerated reports suggesting that
the result of these changes of wavelength
will be that the ether in Europe will be
more than ever congested and that sets
will have to be designed to give even
greater selectivity than at present.

We see no reason for adopting so
pessimistic a view on the effects of the
Plan.

Theoretically, the new arrangement
should make reception in KEurope
substantially better than it was before ;
there should be considerably less mutual
interference and the need for extreme
selectivity should certainly be no
greater than it is at present. Why
should we be pessimistic enough to
anticipate failure of the Plan when it
has been accepted by the vast majority
of the broadcasting authorities in
Europe ? Those few transmitters who
have not so far undertaken to accept
the new arrangement will, in all
probability, be forced to do so, if not
in the common interest, at least in their
own, since otherwise they are likely
to find reception of their own trans-
mitters is impaired.

We may be justified in expecting that
the new scheme cannot settle down on
ideal lines immediately. Although the
signatories to the Plan have under-
taken to make the change-over at once,
it may be supposed that there will be
slight adjustments to be made for a few

days after the main Plan comes into
force, and until then it would be hasty
to form any conclusions as to the
success, or otherwise, of the scheme.

In this issue we have taken special
steps to endeavour to be helpful to our
readers in their effort to re-calibrate
their receivers under the new arrange-
ment. We include as a special supple-
ment to the issue a chart which we
believe will prove very helpful, as it
indicates the approximate channels into
which the wavelength bands have been
divided for the purpose of allocating
stations in such a way that they will
not mutually interfere. The présent
positions of the stations in the wave-
length scale are shown alongside the
new allocations, so that those who have
already calibrated their sets will be
able to make a direct comparison.

Aids for the Listener

We anticipate that one or two
stations shown on each chart may
eventually differ slightly in their
positions from those indicated, and we
definitely know that there are certain
transmitters which have not, at the
time of going to press, yet indicated
their intentions in regard to the
positions they will eventually take
up.
In addition to this supplement, we
are describing in this issue a special
station finder which will, we believe,
prove of very great value to those who
wish to calibrate their sets and are
prepared to go to the extra trouble in-
volved in making up this unit.

Other articles are included having a
bearing on the change-over arrange-
ments, which we hope will prove
helpful, and in particular we would
draw attention to the exclusive in-
formation published on the actual
schedule to be followed in the change-
over.



HE perfect receiver of the future
will doubtless require no external
aid to station identification—or,
what amounts to very much the

same thing, to the finding of any wanted
transmission. Ultimately, a really satis-
factory tuning scale, giving -a direct,
accurate, and easily read indication of the
station to which the set is tuned will prob-
ably be devised, although it is arguable
that a system of tuning by numbered
channels, with a reference chart as a
supplement to the user’s memory, has
points in its favour.

There are few, if any, existing receivers
that are not open to criticism with regard
to their tuning indicators, and until this
particular problem has been solved, there
can be no doubt that the use of a suitable
type of wavemeter as an adjunct to the
set provides the best means of finding or
identifying stations. A station-calibrated
meter, such as that to be described in this
article, eliminates all the usunal wearisome
intermediate processes.

A direct-reading station finder, operat-
ing on the absorption principle, was
described in The Wireless World some
time ago. But, due to the general adop-
tion of A.V.C., such a device is no longer
suitable for the majority of modern sets;
a radiating meter which acts as a miniature
local transmitter has a distinctly wider
field of usefulness. The present instru-
ment consists merely of a tuned circuit,
made to oscillate at the wavelength to

. SRED
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00005 mfd
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N

BLACK
TRIMMER

Circuit arrangement of the station finder. A

capacity of o.00005 mfd. is suitable for the

trimmer, while a shunt resistance R of

15 ohms is recommended for use with the
usual 25-ohms buzzer.

which it is adjusted by means of a buzzer,
which is in turn energised by a single dry
cell. To avoid undue damping, the
buzzer circuit is inductively coupled to the
tuning coil.

The 1934 Station Finder is designed to

graphs or charis.

cover the medium wavelengths only, as
there are relatively so few stations on the
long waveband that it is considered un-
necessary to introduce the complications
necessary for covering that band.

There is no difficulty whatever in mak-
ing a wavemeter, but certain precautions
must be observed in designing an instru-
ment that shall be virtually self-calibrat-
ing and with which a ready-made scale,
such as that printed on the next page,
may be used. Fortunately the necessary
degree of ‘“ repeatable’’ accuracy may be
ensured by using a modern type of jig-

—an
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1934 Station Finder

An Easily-built Device Giving Positive
Identification
OW to build a simple buzzer-energised wavemeter,

directly calibrated in the new station settings, which
instantly indentifies a transmission without reference to

1t is virtually self-calibrating.

By H. F. SMITH

frame of the variable condenser is joined
to the low-potential end of the tuned sec-
tion of the coil (the end nearest to the
small primary winding) and also to thz
top plate of the trimming condenser Cz,
in order that hand-capacity effects may be
avoided when the time comes to make

A

A Townsend type of buzzer, with
connecting points marked to
correspond with other diagrams.

initial adjustments. It should
also be realised that the key com-
ponents should be handled gently
in order to avoid risk of bending
the condenser plates or displac-
ing the windings of the coil.
Even if a buzzer of a type
differing from that illustrated be
used, it will not be hard to make

Practical wiring plan. Identifying colours
on coil connecting leads are indicated.

assembled tuning condenser, of which
divergences in capacity between indivi-
dual specimens is small, and by fitting a
tuning coil closely matched in inductance
value to the one with which the original
calibration was carried out. It should be
realised that there are no alternatives to
these key components as specified in the
““ List of Parts.”’

With regard to construction, the builder
has ample latitude. Layout is quite unim-
portant, and the apparatus may be
mounted and housed in almost any way
desired. The condenser pointer which
traverses the station scale should be trans-
parent, with a datum line scribed on its
under-side.

In connecting up the apparatus, care
should be taken to see that the uninsulated

the connection to it correctly after
studying the various diagrams, in which
the terminal points all bear the same
lettering. It will be seen that the shunt
resistance which is required for correct
operation is joined across points B and
C, and is thus in parallel with the magnet
windings. The art of adjusting a buzzer
is easily acquired, but some care should be
taken in finding the best tension for the
back-spring which tends to force the arma-
ture away from the magnet pole-pieces.
With the buzzer operating properly, the
process of calibrating may be begun. The
instrument is coupled to the receiver by
placing it In proximity to the aerial lead-
in wire, or even to the earth lead; the
more sensitive the receiver, the greater
may be the spacing.  With unscreened
sets, where radiation may be picked up
directly by the coils, the wavemeter may
often be placed on the top of the cabinet.
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With highly sensitive sets it may be best
to couple the buzzer still more loosely to
the wavemeter circuit by joining the
switch to the tap on the primary coil.

The first step in calibration is to sct the
pointer accurately at the point marked
MAX. on the scale, after having made
surc that the tuning condenser rotor is
fully enmeshed with the stator. This is
most conveniently done, not by slacken-
ing off the grub screw which secures the
knob to the spindle, but by loosening the
two grub screws which, in the particular
make of condenser employed, serve to se-
cure the removable spindle in the
rotor hub.

Next, a dependable station of
low wavelength—say about 250
metres—should be tuned in, and
the Station Finder pointer set
accurately to the position corre-
sponding to that station. With
a long insulated screwdriver
the trimming condenser screw
is now critically adjusted until
the radiation from the buzzer
is heard at maximum intensity
through the loud speaker.

A check may now be made at a higher
wavelength (in the neighbourhood of 500
metres) by tuning in a known station and
observing whether maximum radiation
from the station finder corresponds with
the correct setting on the dial. In all
probability it will, but it may happen that
there is a slight discrepancy. This can
be corrected by loosening the two nipping

Wireless
World
screws which secure the spindle in the

hub, and ‘“slipping ’’ the pointer to the
correct position.  While doing this, great

care should be taken to see that the posi-

Layout of components.
measures 8 x 63in. and the base 8 > 6in.

The front panel

tion of the condenser rotor remains un-
changed.

Finally, return to the short-wavelength
station and make another slight adjust-
ment of Cz in order that the pointer may
coincide exactly with the marked position.

2I

In rare circumstances it may be necessary
to repeat these two operations (of trim-
ming at a short wavelength and swinging
the pointer at a long one) two or three
times in succession.

There is something to be said in favour
of ‘“earthing’’ the wavemeter while it is
in use, although it is not essential to do
so. If it is convenient a flexible earth lead
may accordingly be run from the frame
(uninsulated terminal) of the tuning con-
denser C1 to the earth terminal of the re-
ceiver. It should be remembered that the
initial calibrating adjustments must be
carried out with the station finder
““earthed”” if it is to be operated per-
manently in that condition.

As shown in the accompanying illus-
trations, the buzzer is mounted on a small
wooden sub-base, which must be suitably
counter-bored for the projections on the
under-side. A sponge-rubber or similar
mounting for the buzzer, with a more or
less sound-proof cover, are refinements
that may be added, if desired, but they
are not essential.

LIST OF PARTS

After the particular malke of component used in the
ortginal model, suitable alternative products are given
m some inslances.

-

Variable Condenser, 0.0005 mfd.. C1
- Graham Farish “ Zelos "

1 Knob for above, with pointer Scientific Supplies
1 Special Coil Assembly Scientific Supplies
1 Trimming Condenser, 0.00005 mid., C2 Colvern
1 Buzzer Electradix Radios; ‘‘ Townsend
1 Buzzer Shunt, 15 chms. Scientific Supplies
1 Switch, on-off § igranic Midget

1 Dry Cell Siemens “ S’ Size

Wood, screws, sleeving.
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FR()M many points ot view it is un-
fortunate that the human ecar is
notoriously deficient in retaining impres-
sions either with regard to volume or
pitch. In comparing the merits of alterna-
tive components or circuit arrangements,
an observer is likely to
go badly astray unless
means are available
for making a quick
change-over from one
to the other; it time must be spent in
changing over a number of connections,
the original impression is lost, and tests
made in this way are almost always
valueless.

This applies mainly to comparisons
made by aural means, but even with the
aid of measuring instruments, a quick
change-over from one arrangement to
the other is at least desirable, as conditions
may have changed in the meantime.

Although it may seem to involve a great
deal of trouble, it 1s a wise plan to culti-
vate the habit of using a switch, and not
interchangeable connections, when making
comparative tests. Admittedly, the wiring
of the switch may take time, but once
done, comparisons may be made in a
fraction of a second—long before the ear
has had time to lose its first impression.

Comparativz
Tests

TRANSFORMER A +HT.

TRANSFORMER B

=268
-

=H.T.

J

Fig. 1.—Illlustrating the use of a change-
over switch for rapidly comparing the charac-
teristics of two L.F. transformers.

Of course there is always the possibility
that complicating factors will be intro-
duced by the inclusion of a change-over
switch and the necessary additional wiring,
anid so common sense must be exercised
and reasonable care taken to avoid in-
stability and other untoward effects. In
H.F. circuits in particular, the use of an
unsuitable switch is likely to introduce

Simplified Aids to Better

Reception

heavy losses, but fortunately it is easy to
obtain gcod but inexpensive double-pole
change-over switches of the type sold for
earthing the aerial system; the best of
these have porcelain insulation. Vul-
canised fibre should never be used in cases
where dielectric losses are likely to preju-
dice the results of the test.

It is impossible to enumerate all the
various uses to which a change-over
switch may be put as an aid to experi-
mental work, but the method of applica-
tion will be fairly obvious. For instance,
it will be realised that it i1s seldom prac-
ticable to change over all the connections
of a component ; instead of doing this, the
best plan is to join together the corre-
sponding low-potential points, and to use
the switch for changing over the high-
potential connections. ~ This practice is
exemplified diagrammatically in Fig. 1,
which shows the appropriate connections
for comparing two L.F. transformers.

Failing a switch, or in circumstances
where the use of such a device might be
undesirable, it is worth while trying to
arrange for a quick change-over by means
of suitably arranged plugs and sockets
with flexible leads.

THE opinion seems to have gained cur-
rency that automatic volume control
tends to increase background noises.
Actually, an A.V.C. system that is working
properly can do nothing to increase these
noises ; for that matter, even if it is not

functioning ‘‘accord-

A.V.C. and ing to plan,”’ it is most
Background  unlikely to do so,
Noise although there is the

remote possibility that
hum may be increased by bad design.

This misconception probably arose
through the fact that A.V.C. is generally
included only in highly sensitive sets,
which are naturally more affected by
various types of electrical interference.
Again, it must be admitted that back-
ground noises, though actually no louder,
tend to become more evident when A.V.C.
is fitted.

When an A.V.C. set is tuned to a wave-
length at which there is no incoming . car-
rier wave to desensitise it, magnification
will be at a maximum, and so the inci-
dental voltages giving rise to noise will be
amplified to the fullest extent. On tuning
to a strong unmodulated carrier wave, the
background will be automatically made
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more quiet by the desensitising effect of
the A.V.C. system.

In unfavourable circumstances, where
background noises are troublesome, a
strong case can be made out for the fitting
of some sensitivity-limiting device, such
as that included in the latest Wireless
World receivers.

A cheap but satisfactory D.P.D T. switch
with porcelain insulation throughout.

N order to avoid attenuation of the

bass register, due to the well-known .
reversed-reaction effect, it is usual nowa-
days to shunt the bias resistor associated
with L.F. amplifying valves with a low-
voltage dry electrolytic condenser (in the
order of 50 mfds.). A
condenser of this capa-
city offers an almost
negligible  opposition
: to the flow of current
at even the lowest audible frequencies,
and so the proportional ‘amplification -f
these frequencies 1is substantially un-
affected.

Many users of sets—and particularly of
those  with  high-quality  resistance-
coupled L.F. amplifiers—which were de-
signed before these particular condensers
were introduced, have no doubt con-
sidered the possibility of substituting them
for existing paper condensers of the
almost-standardised capacity of 2 mfds.
In nine cases out of ten it is safe to do
this, but occasionally the result of im-
proving low-note amplification will be the
production of actual or incipient L.F.
oscillation.

Those who are endeavouring to im-
prove bass responsé in this way should
therefore bear in mind the possibility of
having to improve anode-circuit decoup-
ling; as a rule the most practicable way
of doing this is to fit extra decoupling
condensers in parallel with the existing
ones in both detector and L.F. anode cir-
cuits,

Too-effective
Decoupling
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Why “Nine Kilocyeles™?

A Simple Explanation of the Factors
Governing Station Separation

N the list of European broadcasting
stations which accompanies the
Foreign Programmes section of this
journal it will be observed that each

station” has been allocated a single wave-
length which is defined with an accuracy
which amounts in some cases to one part
in 5,000 or 6,000. Instead of defining the
tuning of the station in terms of the wave-
length of the energy radiated into the sur-
rounding ether, it may be equally well ex-
pressed as the number of times per second
the cusrent in the transmitting aerial oscil-
lates in producing the ether wave.
Although by common usage stations are
generally referred to by wavelength, it is
often easier to explain the conditions of
their working, particularly in relation to
selectivity and its allied problems, in
terms of the frequency of oscillation. As
the number of oscillations occurring per
second is very high, it is convenient to use
the kilocycle, or ‘‘1,000 cycles per
second’’ as a unit, and the frequency of
oscillation of any station is generally set
down alongside the wavelength equivalent.
As the number of oscillations per second
increases the wavelength grows shorter,
and from either the frequency or the wave-
length it is possible to calculate the other
from the following simple relationship :-—
Frequency (kilocycles) = 300,000 + wave-
length (metres); or Wavelength (metres)
= 300,000 + frequency (kilocycles).

CARRIER WAVE
¥

SIDE BANDS

200

0 | 19
2 1,500 METRES O ks

(DAVENTRY)

Fig. 1.—A station emits a single wave only
when the microphone is silent. When modu-
lated by a single note (in this case 1
kilocycle) auxiliary waves appear symmetri-
cally on either side of the carrier wave.

If throughout the course of their daily
transmissions the stations used only the
single frequency (or wavelength) allocated
to them by the Lucerne Convention, there
would be practically no limit to the
- number which could be crowded into the
wavebands set aside for broadcasting. As
a matter of fact, when the station is first
switched on, and before the microphone,
or even the tuning note, is brought into
use, the energy radiated from the aerial
comprises only the single frequency shown
in the station list ; but as soon as the trans-

o

Checking the carrier
waves of European

stations at the
Central Bureau in
Brussels

ANY of our new readers have
written asking for an explana-

tion of the significance of the magic
oure of g kcls which dominates
the new Lucerne list of stations.
This article explains in simple terms
the necessity for a standardised
separation between stations and the
considerations which have been taken
into account in arriving at an interval

of 9 kilocycles.

mitter commences to broadcast the day’s
programme the single fundamental fre-
quency spreads out into a miniature forest
of frequencies arranged symmetrically on
either side of the fundamental.
this reason that the stations shown in the
“Key to the New Wavelengths,”” which
accompanies this issue, are each repre-
sented by a band of finite width instead
of by a thin horizontal line as would be
the case if any one frequency were trans-
mitted.

Sidebands

Now in speech and music the individual
sound vibrations are of much longer dura-
tion than the electrical vibrations used to
carry the energy through space, but it so
happens that the subsidiary waves (or side-
bands) established on either side of the
carrier when broadcasting is in progress
differ from the carrier by the same number
of cycles per second as that of the sound
striking the microphone. In Fig. 1 the
carrier wave of the Daventry long-wave
station may  be imagined as the centre
vertical line at 200 kc/s (1,500 metres). If
a single note of 1,000 cycles per second,
similar to the tuning note, were sounded
in the studio, two subsidiary waves, repre-
sented by the dotted lines, would appear
on either side of the carrier at 199 and 201
kec/s.  The important point to notice is
that the difference in frequency between
the carrier and either sideband is exactly
equal to the frequency of the sound modu-
lating the transmitter.  This relation-
ship would still hold if the wavelength of
the station were changed, and it is for this
reason that the channels allocated to sta-

It is for

tions in the chart, which has been drawn
on a kilocycle basis, are of the same width.

Now, since two sets of sidebands are
present on either side of the wavelength to
which the station is tuned, it follows thal
the maximum width of the channel occu-
pied by any station will be equal to twice
the frequency of the highest note which the
microphone and its associated apparatus is
capable of reproducing. Modern transmit-
ters such as the B.B.C. Regional stations
are capable of reproducing sounds at least
as high as 8,000 cycles, and a range up to
10,000 cycles should be allowed for safety.

When such a station is radiating com-
plicated sounds rich in harmonics, the
band width on this basis spreads out to 20
ke/s, as shown in Fig. 2. There is con-
siderable encroachment on adjacent chan-
nels, and in certain circumstances high-
pitched chattering noises due to the side-
band interference may be heard. To elim-

CARRIER WAVE
e

Fig. 2.—For high-quality transmission a

band width of at least 20 kc/s is required,

but an adequate service could be radiated
within a band of ¢ kc/s.

inate sideband interference completely on
the present basis of g kc/s separation i
would be necessary to restrict the range of
sound output to 4,500 cycles, as shown by
the shaded middle section of the sidebands
in Fig. 2. While this would provide suffi-
ciently good quality for the majority of
receivers, it would be a retrograde step to
insist that all stations should be limited to
so small a frequency range. Consequently,
in allocating wavelengths in the Lucerne
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Why “Nine Kilocycles?’’—

Plan every care has been taken to ensure
that stations of high power working on
adjacent channels shall be spaced as far
apart as possible geographically, in order
that they may make use of a greater band
width than g kc/s without mutual inter-
ference.

In a remote
village in the
mountain
fastnesses.

Manual Recording

S the result of much radio listening 1

have long been a convert to the
gramophone, and nobody is more appre-
ciative than myself of the enormous strides
which the art of recording has made during
the past few years. In many cases, in
fact, I have long since thought that the
recording is better than the original, more
especially in the case of certain soprano
voices. In spite of this, however, nobody
could have been more astonished than I
was the other day to learn from an ardent
gramophile, who spends a great deal of his
time in various recording studios, that this
is a solid fact and no mere fancy on my
part.

I had been round to my friend’s house
the other evening to listen to certain forth-
coming releases, and had heard a remark-
ably fine recording of a well-known
soprano, whose chief claim to notoriety is
an unusually pernicious high-note. wobble.
Indeed, the performance was so good and
free from all traces of her characteristic
wobble that I could not help remarking
to my friend that it almost seemed as if
the records she made were ‘‘ touched up,”
like her photographs. To my astonish-
ment my friend immediately retorted that
this was just what did happen, and he ex-
pressed his astonishment at my ignorance.
He went on to explain that not only werc
all soprano wobbles removed by crafts-
men skilled in the manipulation of
jewellers’ chisels and similar tools, but
that things like missing high notes and
aspirates could actually be pnt in where
needed.

At first I was inclined to think that he

Wireless
Worlal

We come to the conclusion, therefore,
that no special significance attaches to the
figure of g kc/s. It is really the result of
a simple division sum, with the number
of stations or groups of stations requiring
separate channels as the divisor and the
number of kilocycles in the waveband set
aside for broadcasting as the dividend. At

UNBIAS

By FREE GRID

had been misinformed, in spite of his very
close association with the trade, until sud-
denly he opened the flood gates of memory
by passing me over a microscope and bid-
ding me see the faint but obvious mark-
ings of the craftsmen’s tools.

The whole business took me back over
a quarter of a century ago to an occasion
when I was exploring in China, the chief
object of my trip being to research into
the ancient civilisation of that land of
mystery. Coming one day upon a remote
village in the mountain fastnesses 1
observed what at first appeared to be the
customary team of oxen grinding out corn
by means of a circular mill. Fastened to
the yoke above the heads of the beasts,
however, I noticed a curious contraption
terminating in a ram’s horn, from which
was emanating strange sounds which
proved to be exhortations in the local dia-
lect to ““ Gee Up! ™’

How it Worked

Climbing to the top of the affair I was
amazed to find a gigantic stone gramo-
phone disc several feet in diameter. At
one end of the yoke was an outsize in
sound boxes consisting of a tightly
stretched missionary skin, to the centre of
which was attached a bamboo ‘' needle”’
which passed down to a single circular
track around the outer edge of the stone
record. The whole arrangement, in fact,
was a crude form of gramophone in which
the record was held still and the sound box
and tone-arm revolved. Needless to say,
I left no stone unturned to find out the
origin of this remarkable arrangement and
learnt through an interpreter that it had
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the same time, in the event of mutual inter-
ference arising between stations of equal
power at, say, a point equidistant between
them, it would still be possible to cut out
the interference and to receive excellent
speech and very good reproduction of
music by restricting the band width either
at the transmitter or the receiver to g kc/s.

been invented several cen-

turies B.C. by a lazy but

ingenious tiller of the soil

who preferred this method
of urging on the oxen to further efforts
to that of personal attention.

The most remarkable fact about the
whole thing, however, was the method of
making the record. Instead of the human
voice itself being used to make the neces-
sary indentations they were hewn out of
the stone with hammer and chisel. Great
delicacy of touch was not required, owing
to the enormous size of the record.

No Comments

Truly there is nothing new under the
sun, and so far as I can make out this
method of what I may call manual record-
ing was not used again until a vear or so
ago, when, as explained in an article in
The Wireless World of February 3rd, 1933.
Rudolf Pfenniger commenced to do a very
similar thing for a Bavarian film company.
Now, apparently, it has been resuscitated
once again to make good certain deficien-
cies in the human voice. It is not my busi-
ness to make comments on the morality
of the whole affair, but merely to record
the scientific facts, otherwise I could make
a few trenchant remarks.

Twenty Years Ago

Extracts from The Wireless World
of January, 1914

Erom Questions and Answers.—‘‘ P, B.
(Brighton): Over what distance will it be pos-
sible  to receive signals with the following
apparatus: A single slide inductance, a variable
condenser, a potentiometer, a single headgear of
1,000 ohms, an aerial of four Yine wires, height
75 feet, using 300 feet of aerial wire? ™

The answer indicated that he should be able
to reccive ' quite a nunber of English coust
stations and large stations in Spain, rance and
Germany if they come within your range of
wavelength, whatcver that may be.”’

“LEUROPE’S TIME SIGNALLER.—Little
did M. Eiffel suspect the use to which his Tower
was destined to be put. It has latcly taken on
itself some of the functions of a newsagent
by despatching by wireless each morning and
evening news to the French warships and the
military posts in Morocco, and, as all know, it
was chosen by an International Conference in
1912 to signal the hour (o the rest of Europe.
This is dene at a number of fixed times '

“THE PHYSICAL SOCIETY.—The annual

- Exhibition of the Physical Society was held in

London on December 16th. . . . . In the crys-
tal receiver shown by the Marconi Company
the detector consists of two carborundum crys-
tals which can be used either independently or
put in opposition. . . . An adjustable air con.
denser was also shown at the Marconi stand.
The maximum capacity is o.or mfd.”’
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The Great Wave-change

Complete Time-table and Plan of Operations

HE WIRELESS WORLD is again able to provide ex-

clustve information regarding the operation of the Lucerne

Wavelength  Plan.

With the aid of the accompanying

time-table and guide, British listeners can follow the ex-

tremely interesting operations on Sunday and Monday next,

and, incidentally, calibrate their receivers by the Brussels
wavemeler.

N the theatre it is the custom to ring
down the curtain before the stage-
hands come on the boards, though, if
the truth were known, scene-shifting

could often provide a more entrancing en-
tertainment than anything in the printed
programme. But Europe’s broadcasting
stage has no curtain; the International
Broadcasting Union cannot cloak the mid-
night deeds of Sunday and Monday next
in a decent wrapping of Heaviside Layer,
and so, from 11 p.m. onwards, listeners
who are curious enough to switch on will
hear as lively a running commentary as
ever came to their ears through a norma!
‘“ outside broadcast.”’

The main work will be accomplished on
the night of the 14th, and The Wireless
World is now able to give the exact plan
of procedure.

The ““battle plan,”” as it has been
called, is divided into two sections:
National checking and International

gium), Berlin, Berne, Madrid, Mojaisk,
Prague, Sesto Calende (Italy), Stockholm,
Tatsfield and Warsaw will check those of
their own countries.

At 2 a.m., G.M.T., the checking points
will measure the wavelength of stations in

the smaller countries which are not
equipped with adequate wavemeter
installations.

Measurements will conclude at 2.19
a.m. and then will follow the most in-
teresting period for British listeners, when,
at 2.20 a.m., the results of the wave check-
ing are broadcast as follows : —

Brussels results from Radio Paris (in English
and French).

Berlin results from Zeesen (in German).

Helsinki results from Lahti (in German),

Prague results from Prague (in German).

Sesto Calende results from Rome (in French).

Stockhiolm results from Stockholm (in
Swedish and Nerwegian).

Warsaw results from Warsaw (in French).

At 2.29 a.m. precisely these transmis-
sions will cease, to
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checking. Zero hour for the first period be announced directly from Brussels, and

begins at 11 p.m., G.M.T., on the 14th and
closes three hours later. During this
period the stations of the following coun-
tries will start transmission on their new
waves :-—

Belgium Czechoslovakia
France Italy

Germany Sweden
Switzerland Great Britain
Spain Poland

Russia

International checking stations (as tabu-
lated in The Wireless World of November
17th) at Brussels (for France and Bel-

simultanecusly broadcast over long-dis-
tance cables for relaying from the trans-
mitters of Radio-Paris, Zeesen and War-
saw. In addition to these three high-
power stations there wiil be only two other
stations at any one time on the air,
namely, those whose wavelengths are
being checked. It should be noted that
stations will be checked in pairs.

As each pair of transmitters comes on
the air announcements will be made in the
language of the country and repeated at
least every thirty seconds. The intervals

The busiest man in Europe on Sunday next
will be M. Raymond Braillard, Chief of the
Brussels Checking Station, who is here seen
studying the tape disgorged by the automatic
wavelength recorder

between the announcements will, in most
cases, be filled by characteristic tunes or
national melodies.

Brussels will be checking the stations
at the rate of twenty-four an hour, and it
is hoped to cover at least sixty transmitters
on the first night. The time-table for this
section will be as follows:——

G.M.T. Stations

2.30 a.m Russian stations, two by two
every five minutes.

3. 0 am. Ankara.

3.10 a.m. Polish stations.

3.35 a.m. Austrian and Hungarian
stations.

3.50 a.m. Norwegian stations.

4. 5 a.m. Swedish stations

4.15 a.m. Danish stations

4.20 a.m. German stations.

4.50 a.m. Italian and Spanish stations.

5.50 a.m. Reykjavik (Iceland).

3.33 a.m. French stations.

6.25 a.m. British stations

6.50 a.m. Luxembourg.

6.55 a.m, Swiss and Dutch stations.

The second night— January 15th-16th—
will be less strenuous.

All stations will take their normal pro-
grammes until 1T p.m., and during the
evening Brussels will be hard at work
checking in order to get a good grasp of
how the plan in general is working.

At 11 p.m. on Monday, the 15th, all
European stations will close down, and
Brussels will announce by Radio-Paris,
Zeesen and Warsaw the results of this
second series of checks. At the same
time defaulters will be asked to ‘‘ come
on the air’’ at a given time and sub-
ject themselves to a third check.

This will conclude the greatest ‘‘field
day”’ in the history of European wireless,
and listeners who are prepared to sacri-
fice a little sleep will reap their reward by
having their sets calibrated by no less an
authority than the Brussels wave-meter
itself. The English and French an-
nouncements from Radio-Paris will sim-
plify the process for listeners in this coun-
try, and make it possible to be certain of
at least a dozen or more exact frequencies.
This knowledge will help towards the
quick location of all the other transmitters.
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BROADCAST BREVITIES

B.B.C. Stations Working at 6.30 a.m.
O far as sleep is concerned, the B.B.C.
engineers will fare as badly as any on
the night of Sunday-Monday next, for I
understand that the British stations will not
come up for their final check until the grey
hour of 6.25 a.m., when the engineers in
Poland, Spain, Czechoslovakia, and other
more civilised countries are safely tucked in
their beds.

Nightmare in Brussels

Yet even the B.B.C. will have an easy
time compared with that of M. Braillard
and his assistants at Brussels, who will be
hard at it from 11 p.m. on Sunday till 7 a.m.
on Monday without intermission. They hope
to check wavelengths at the rate of some
twenty-four an hour, and a more nerve-
racking task, with all Europe standing by to
time-table, it is difficult to imagine.

Tantalising Luxembourg

Luxembourg, by the way, intends to
tantalise us until the very last moment, but
I can confidently state that she will remain
on the long waveband.  Apparently, the
International Broadcasting Union has aban-
doned the idea of inducing this--one of the
smallest States in Europe—to come to heel,
and is now trying to find room for her 200-
kW. station a little higher in the wavelength
scale than at present.

A Secret Revealed

I believe that Luxembourg may share a
wave with Minsk on 1,442 metres, but we
shall not know definitely until Monday
morning at 10 minutes to 7 when the
station will be officially checked on its new
wave.

By Our Special Correspondent

Unhappy Choice

It was another ill-omened hour, just when
the B.B.C. was flushed with a sense of in-
creasing popularity, that it chose the Port-
land Place site for Broadcasting House,
thereby condemning itself to years of
cramped effort in a building too small by
half.

Little Black Cloud

And now, following the excellent
Christmas broadcasts, the B.B.C. is popular
again. What is the trouble now?

This time the little black cloud is on the
Empire horizon.

Empire Broadcasting in Trouble

It would be incorrect to say that Mr.
Cecil Graves, the B.B.C.’s Empire Pro-
gramme Chief, and his Department are
really happy over immediate prospects.

Put bluntly, Empire broadcasting 1is
making no headway. Trouble began at the
outset with the choice of indifferent pro-
gramme material on the assumption that
the Dominions and Colonies would be so
delighted to receive anything from the
Mother Country during the experimental
period that the programmes themselves
would be of secondary importance. No
greater mistake could have been made.

Why Not Relay Points ?

However, strangely enough, it is not of
the programmes that Empire listeners are
complaining but of the transmissions them-
selves, which are compared most unfavour-
ably with those of Eindhoven, Holland, and
the French Poste Coloniale.

FILM BROADCASTS FROM THE STUDIO.
mentaries on the pictures, are a frequent feature in the Poste Parisien programmes.
silence cabinet from which the announcer views the picture and interpolates explanatory remarks.

4n Il Omen

[T always seems to bode ill for the B.B.C.

when the British public ceases to
criticise.  And one cannot but notice that
the public has been growing very indulgent
of late.

Last year, at a time when the programmes
appeared to be giving unusual satisfaction,
the Corporation suddenly offended Poland
and spent an unpleasant period in trying to
make good.

Sound films, accompanied by running com-
Note the

One wonders, in the circumstances,
whether B.B.C. engineers would risk their
technical prestige for the sake of the
Empire service by erecting short-wave relay
stations or repeaters at such points as
Cairo, Gibraltar, St. Helena, and Hong
Kong. .

The Listener’s Birthright

In this way—and the disposition of the
British Empire enables such a system to be

" practicable in our case where it might not

be in the case of other countries—it should
be possible to guarantee the Empire listeners
a service which would be good enough, at
least, to enable them to criticise the pro-

grammes.
This, surely, is every listener’'s birth-
right. ' :
=} == == (=
Mismanagement

REAL flaw in the B.B.C. transmission
arrangements was emphasised the other
evening when National listeners were kept
waiting for the Paul Robeson recital until
the Bach Oratorio from London Regional

-was finished nearly a quarter of an hour

late.

Gale Warnings that Never Come

There seems no earthly reason why one
transmitter should be kept waiting for
another in this fashion.

The same thing occurs when an urgent
gale warning is broadcast from Daventry
National. Listeners to the London, West,
North and Scottish Nationals hear the news
of the impending announcement and have
their normal programme cut off while the
anniouncement is made. Yet the actual gale
warning is confined to the Daventry long-
wave transmitter and inexperienced lis-
teners waiting in silence on the other
National stations can be forgiven for wonder-
ing whether their receivers are at fault.

The Question of Continuity

Thezre seems no reason why, in the case of
an ordinary musical programme, any inter-
ruption should be necessary cn the medium-
wave Nationals. Continuity does not
matter except in the case of radio plays -and
svinphornic works, and the long-wave listener
is, thcrefore, not seriously inconvenienced
by the fact that the programme is continued
on the medium wave during the gale
warning.

L I T =)

Rhapsody : ‘“ Broadcasting House "’

]NIANY have sung the praises of Broad-

casting House, but Mr. George Pos-
ford is the first musician to compose a
rhapsody about this Palace of Pleasure. It
is to be broadcast in the Londen Regional
programme on January 3oth by the aug-
mented Theatre Orchestra conducted by
Constant Lambert.

Characteristic Scunds

1 know nothing of the piece so cannot tell
you whether Mr. Posford introduces such
characteristic sounds as the ‘shush’’ of the
disinfectant sprays, the clatter of the can-
teen, or the last round-up at closing time,
but I do know that we may expect some-
thing very bright and scintillating from the
pen of the composer of ‘“Good Night,
Vienna.”’

R B T N =]

Famous Edifice

HE news that the B.B.C. is taking over

the Maida Vale skating rink has filtered
through to the Continent. I see it is
announced in the German Press that the
Corporation is going to make use of the
““ well-known Skatung Ring-Saal.’’
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HE sounds audible during the pro-
cess of tuning a receiver of the
older type are familiar to all but

_the newest comers to radio. Many

of the latest designs of receiver, however,
possess an extraordinarily high degree of
selectivity, and this has led to a modifi-
cation of the familiar tuning sounds, and
made accurate tuning imperative if high-
quality reproduction is to be secured.
The greatest difference, however, has been
brought about through the advent of auto-
matic volume control, and many have
failed to realise completely all that it
entails.

When tuning an ordinary receiver, no
particularly remarkable sounds are heard.
If its selectivity is not of a high order, the
local station will be audible when the
tuning control is still some distance from
its true setting, but the programme will
be heard quite normally and with good
quality. The only difference, in fact, be-
tween the ‘“off-tune’” and the correct set-
tings is one of volume. Distant stations
tune-in in the same manner, except that
their apparent spread is less on account
of their relative weakness. With such a
receiver the only unwanted sounds heard
will be due to atmospherics, man-made
static, and interference from other broad-
casting stations.

Interference

This interference may take two forms:
the programme from an unwanted station
may be heard as well as that from the
wanted one, and there may be a steady
high-pitched whistle due to heterodyning
between the carrier waves of adjacent
stations. The only way of avoiding this
interference 1s by making the selectivity of
the receiver higher. Tt might be thought
that the only effect of this would be to
remove the interference and so give quieter
operation. This is not necessarily the
case, however, for although the interfer-
ence may be reduced or abolished when
the set is tuned to the wanted station,
during the process of tuning various
peculiar sounds make themselves evident.
Moreover, even when the set is accurately
tuned, a new form of interference may
appear.
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Tuning Noises

Explaining the Sounds Heard While Tuning
By W. T. COCKING

URING the process of tuning a receiver, various sounds are heard
which bear lLitle or no velation to the broadcast programmes.
These sounds arise through heterodyning between stations and back-
ground notses and may assume a widely different character in a modern

receiver from those in an old-type set.

In this article, the types of

noise commonly found are described and their cause explained.

This is the interference popularly
known as sideband splash, and it 1is
caused by the sidebands of an interfering
station heterodyning the carrier of the
wanted station to give an intermittent,
high-pitched, twittering sound. It is not
necessarily a defect of highly selective
receivers, for it is actually present in un-
selective types, but is then rarely notice-
able, for it is too weak to be heard
through the background of wanted and
unwanted programmes.  Unfortunately,
there is no known way of preventing side-
band splash which does not appreciably
affect the quality of reproduction, and at
present the only remedy is to restrict the
high frequency response of the receiver.
It is usually only serious when receiving
the weaker of two adjacent stations.

When first tuning a selective set, it will
be found that the reproduction is very
high pitched and distorted as the exact
tuning point is approached, but that
normal quality is obtained when the set
is tuned accurately. This distortion is due
to the selective action of the tuning cir-
cuits when they are tuned, not to the
carrier wave, but to the sidebands. Under

distortion. It is for this reason that
accurate tuning is so important in a selec-
tive receiver, whether it be a straight set
or a superheterodyne, and the quality will
be found to vary greatly with the precise
setting of the tuning control.

Selectivity

The ear is a very unreliable indicator of
volume, and the old process of tuning for
maximum volume is rarely sufficient for a
modern receiver.  Almost invariably,
therefore, the best procedure is to tune for
the deepest toned reproduction, for the
ear is far more critical of changes of tone
than of volume. With a little practice,
such tuning can be carried out as
accurately as if a visual indicator were
employed.

Selective receivers may be divided into
two classes—those which are fitted with
true band-pass filters, and those which
have sharply peaked circuits and tone-
correction for the maintenance of the high-
frequency response.  When using the
former it will be found that tuning is quite
flat over a small range, but that the

MODERATE
TRANSMITTER

SIGNAL. STRENGTH—>

/STRONG TRANSMITTER

WEAK
TRANSMITTER

MUSH LEVEL

——>WAVELENGTH

The effect of A.V.C. is well illustrated by this diagram, which shows the relative values of

different stations and the mush level on a raduced scale,

When tuning with a set. not fitted

with A.V.C., the sensitivity would normally be adjusted to a point represented by the line AB,

and the mush would be only a gentle background in the absence of a signal.

On tuning in

a station, of course, the sensitivity would be altered appropriately to its strength by the volume

control.

With an A.V.C. set fitted with a * noise suppressor >’ the initial sensitivity is of the

same order, but A.V.C. automatically reduces the amplification on tuning in a station. With-
out a ‘“‘noise suppressor ’’ the sensitivity between stations would rise to such a degree that
full output would be obtained from the mush.

these circumstances the sidebands may -

actually assume a greater strength at the
detector than the carrier, with inevitable

station suddenly disappears when the con-
trol is moved beyond this range. No
peculiar resuits are to be expected in this



28

Tuning Noises —

case when tuning from one station to
another on an adjacent channel, save that
when the set is tuned mid-way between
the two, the programmes from both
stations will usually be heard simul-
taneously.  With the other class of re-
ceiver, however, tuning is very sharp
indeed, and when the set is tuned midway
between two stations, it is probable that
nothing will be audible. If the setting of
the volume control be advanced, however,
a weird background of unintelligible
twitterings will probably appear and be
due to a complex heterodyning action
between the sidebands of the two stations.

This leads us quite naturally to auto-
matic volume control (A.V.C.), for this
fitting is one which automatically in-
creases the sensitivity of the receiver
when it is mis-tuned from a station, or
rather, reduces the sensitivity when a
station is tuned in. It is as if the volume
control of an ordinary set were kept
always at maximum in the absence of a
signal, but reduced automatically when
a station is tuned in.

It is obvious, therefore, that a set fitted
with ‘A.V.C. at first trial appears very
noisy in operation. When actually tuned
to a signal, it is in no way noisier than an
ordinary set not fitted with such control,
and there is then no difference in the
performance. As the tuning is varied to
pass from one station to the next, how-
ever, a vast difference appears, for as
soon as the set is mis-tuned from a carrier
the sensitivity rises to its maximum, and
a tremendous racket composed of side-
band splash, atmospherics, and valve hiss
makes its appearance, just as it would in
an uncontrolled receiver if the volume
control were turned full on between
stations.

Noise Suppression

Such a background is obviously un-
pleasant, and gives the impression that
A.V.C. increases background noise. It
is usual, therefore, to fit a “‘noise sup-
pressor.”’ This often consists of a form
of manual! volume control which can be
thrown out of circuit at will by a switch.
The control is so adjusted that when the
set is not tuned to a station the sensitivity
is insufficient to give any troublesome
background. When the station has been
tuned in, the suppressor is cut out of cir-
cuit by the switch, and the maximum
sensitivity of the set is then available. A
method of this nature is simple and inex-
pensive, and so it is widely used. It is
open to the drawback, however, that one
often forgets to throw the suppressor in
circuit when tuning, with unpleasant
results. Various schemes have been pro-
posed from time to time by which noise
suppression can be accomplished auto-
matically, and there is no doubt that this
arrangement is ideal. At the present
time, however, the methods available are
by no means simple, and many of them
are not wholly free from technical objec-
tion. Moreover, they materially increase
the cost of a receiver. There is no doubt
that such a system will eventually be used,

Wireless
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but at present it is a question of waiting
until a reasonably simple and satisfactory
scheme is evolved.

When a set fitted with A.V.C. is tuned
to a fading station the volume variations
normally associated with fading become
inappreciable, so that one of the chief uses
of A.V.C. is as an anti-fading device. It
is by no means a complete cure for fading,
however, for it will sometimes be found
that severe distortion occurs. This is due
to no defect of A.V.C., but to the side-
bands of the received station fading in a
different manner from the carrier. In
extreme cases it may actually happen that
the volume increases, due to the carrier
fading much more than the sidebands.
This 1s a comparatively rare occurrence,
however, and the usual audible effect of
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fading is of a steady signal accompanied
by a rising and falling background of hiss,
and sometimes distortion. If fading be
severe, it may happen that interference
from a neighbouring station becomes
noticeable when the wanted station be-
comes weak, and this is particularly
likely to happen when the trough of a fade
of the wanted station coincides with the
peak of a fade of the adjacent station.
Enough has been said to show that the
latest developments in receiver design
have profoundly modified the sounds
heard while tuning the receiver—sounds
which, of course, are not present when the
set is tuned to a station. It is hoped that
these notes will serve the purpose of
enabling listeners to identify the various
sounds and to understand their causes.

DISTANT RECEPTION NOTES

Two Interesting Low-powered Stations

ERMANY'’S three new 1oo-kilowatt
G stations are now in full operation.
Stuttgart (Miihlacker) is working on
533 metres, Munich on 419 metres, and
Berlin (Tegel) on 360.5 metres. Strangely
enough, the most strongly received of the
three is Munich, though one would have
expected the best reception from Stuttgart,
with the highest wavelength of the three.
Owing to the almost uncanny way in
which low-powered stations working near the
bottom of the medium waveband sometimes
come in, some readers may possibly have
picked up the new Turin station which is
now transmitting on 212.8 metres. The
power used is at present only 0.2 kilowatt.
At least two other new Italian transmitters
will be opened this year at Milan and Rome.

THE WAVELENGTH VIGIL. An engineer on
duty at the Brussels checking station. Note
the station frequency chart in the background.

I wonder whether any long-distance en-
thusiasts have discovered the excellent recep-
tion obtainable from Grenoble rather late in
the evening. As the station uses a frequency
of 526 kilocycles and has Ljubljana and
Hamar with 522 kilocycles on the one side
and Freiburg with 527 kilocycles on the
other as neighbours, reception is impossible
so long as all are working. When, though,

the Yugo-Slavian, Norwegian and German
stations have closed down Grenoble often
continues to transmit, and then comes in
with quite surprising volume, Grenoble will
have a wavelength of its own under the
Lucerne Plan, and it should then be well
worth the attention of listeners.

The Best Transmissions

Huizen has been practically frec for some
days now from the interference of Russian
origin which has for so long spoilt its broad-
casts. On some days the interference is just
audible during programme intervals, but it
is not sufficiently strong to spoil reception.
Radio-Paris, Zeesen, and Warsaw are ull
very well received at present, but Motala is
going through one ot those periods of weak-
ness which are characteristic of this station.
Luxembourg is badly heterodyned on almost
every evening. Kalundborg now appears to
be using its full power output. Olso is also
showing considerably increased strength.

In the upper part of the medium wave-
band some magnificent transmissions arc
now to be found. Budapest, Stuttgart,
Vienna, Brussels No. 1, Prague and Langen-
berg never fail to provide good reception,
but Florence is disappointing.

Lyons Doua is another excellent trans-
mission, but both Beromiinster and the
Ecole Supérieure are heterodyned more often
than not. Rome and Stockholm are both to
be relied on. Belgrade is receivable on some
evenings, though seldom with any great
strength. Katowice is showing a return to
form. Toulouse, Leipzig and Strasbourg are
all firstrate stations. Hamburg is well re-
ceived on many evenings.

Reception of genuine entertainment value
is the rule from Brussels No. 2, the Poste-
Parisien and Breslau. Milan comes in
strongly, but is occasionally heterodyned.
Goteborg is a station well worth attention.
Hilversum, Heilsberg, Turin and Frankfurt
are all first-class transmissions, and Toulouse
PTT has been showing greatly increased
strength for some little time past. )

Near the bottom of the medium waveband
Trieste and Nirnberg are good, but Fécamp
is often interfered with either by a hetero-
dyne or by spark signals. D. EXER.

Page 29 follows after the Programme
Supplement.
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Interference Problems

The Bearing of Selectivity on Interference

HE fact that high selectivity does not necessarily reduce all types. of interference
has long been known, but many points in connection with this desirable attribute of

a recetver are not always fully realised.

HE relationship between inter-
ference and selectivity is one
about which there are many mis-
conceptions.  The belief seems

widespread that increased selectivity is a
certain cure for all forms of interference,
whereas in reality it is a cure only for cer-
tain types and will do nothing to alle-
viate others. It is well known that man-
made static falls into the latter category,
but many types of interference between
broadcasting stations cannot be removed
in the receiver without a sacrifice in per-
formance.

Let us consider first of all the type of
interference in which the programme of
an unwanted station is heard intelligibly
as a background to that of the wanted
transmission.  This type of interference
can always be eliminated by increasing
the selectivity sufficiently. It should be
understood, however, that to speak of a
station being eliminated is merely a loose
way of saying that it has been reduced to
negligible proportions when it
i1s compared with the strength

selectivity and interference s discussed.

ages from the two stations, for although
the circuit reduces an unwanted station by
100 times, the interfering signal is initi-
ally 100 times as strong.  The circuit,
therefore, would be quite inadequate for
the reception of the weaker signal.
Neither in theory nor in practice is there
any technical limit to the degree of selec-
tivity which can be obtained beyond that
imposed by cost and convenience. Since
high selectivity normally leads to a dis-
crimination against the upper sideband
frequencies of the wanted transmission, it
will usually be necessary to introduce
tone-correction to prevent a loss of the
upper audible frequencies. They may be
completely restored by this method, and
high selectivity, therefore, need cause no
loss of quality. It will thus be apparent
that intelligible interference may always
be eliminated by increasing the selectivity,
and quality need be in no way impaired if
suitable tone-correction be introduced.
Apart from intelligible interference,

g kc;s or 9,000 cycles.

In this article the general relationship between

beat with the wanted carrier to give rise
to momentary whistles which are com-
monly known as sideband splash.  Since
the process by which the interference
occurs is by its nature similar to that by
which the wanted programme is con-
stituted through the beating of carrier and
sidebands, there is no way of eliminating
these whistles except by means which also
remove notes of the same frequency from
the wanted transmission.

Sideband Splash

For the best quality of reproduction
audible frequencies up to 10,000 cycles
are required, and if we build a receiver
capable of such a response, a whistle will
appear on nearly every station, because
the usual spacing of stations is only
The exceptions
are only those few cases where the station
spacing is over 10 kc/s or where the trans-
mitter is so close to the receiver that the
whistle is of negligible strength.
The steady whistle, however,

of the wanted station. There
is no such thing as the absolute
elimination of a transmission.
The apparent  selectivity,
therefore, depends upon the
relative strength of the two
stations which are to be
separated.

This will be obvious if we
consider the case of a circuit
which gives one-hundredth of

WANTED
CARRIER

SIDEBAND RANGE OF
WANTED TF}ANSMISSION

~
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INTERFERING
CARRIER
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is of minor importance, for it
can usually be removed with-
out affecting quality to any
noticeable degree through the
use of a special tuned rejector
circuit to cut out only a very
small band of audible fre-
quencies. The real problem ot
quality reception is set by side-
band heterodyning.

This may occur at fre-

the response at 10 ke /s off-tunc
that it does at resonance. In
the case of the reception of one
of two stations of equal

FREQUENCY

A\
ke

SIDEBAND RANGE OF
INTERFERING TRANSMISSION

quencies as low as 3,500 cycles,
and spread over the whole
band of 3,500—09,000 cycles.
Consequently, it can be re-

strength spaced by 10 kc/s,
therefore, the wanted station
will be one hundred times that
of the other. Suppose, how-
ever, that the two stations are
not of equal strength but that
one is a hundred times stronger
than the other. When the circuit is tuned
to the stronger, the signal from the neigh-
bouring station will set up a voltage at the
detector of one-ten thousandth of that
due to the wanted signal, and so will be
quite negligible. If we tune to the weaker
station, however, we shall find equal volt-

station.

The overlapping of sidebands, which is largely responsible for sideband
splash, is well brought out in this illustration, which shows how the
highest sidebands extend even beyond the carrier of an adjacent
For complete immunity from interference with reproduction
up to 10,000 cycles a station spacing of 30 kc/s is necessary, but in

practice 20 kc/s would probably be sufficient,

however, serious trouble may occur from
heterodyning effects. ~ The carrier of a
neighbouring station will beat with that
of the wanted one to give a continuous
whistle, the pitch of which is equal to the
frequency separation of the stations. The
sidebands of the adjacent station may also

moved only by limiting the
high frequency response to
some 3,500 cycles and the
quality of reproduction then
suffers considerably.  Inter-
ference of this nature does not
appear to be affected at all by
selectivity, but only by the overall fre-
quency response of the receiver, and any
decrease of interference which results from

increased  selectivity  occurs  merely
because this also reduces the upper
register.

It would appear, therefore, that if the
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best quality of reproduction be required
one must confine oneself to local reception,
for only then are sideband heterodyning
effects likely to be completely negligible.
The precise frequency at which it is neces-
sary to limit the response obviously de-
pends upon the frequency separation of
stations and upon their relative strength.
On this basis, therefore, the cut-off fre-
quency in the L.F. circuits should be con-
tinuously variable, so that the best quality
that circumstances permit can be obtained
from any station. This is hardly a prac-
ticable course at present, however, on
account of the expense, but it is perfectly
feasible to introduce switching whereby a
restriction of the upper register can be
obtained when required and this was done
in a recent Wireless World receiver.!

It will be apparent, therefore, that
selectivity is not the cure-all for inter-
ference problems. It is readily possible
to provide such a degree of selectivity that
no further increase leads to any reduction
of interference, and this has been reached
in many superheterodynes.  Further
development in the quality v. interference
question, therefore, must be looked for
rather in the development of improved
methods of providing a variable upper
limit to the overall frequency response.

! The New Monodial Super, Wireless World, July
21st and 28th, 1933.

Baker “Extentone” Loud Speaker

ALTHOUGH produced primarily as an ex-
tension loud speaker for use with exist-

ing sets, this compact little model is
well suited for use with a car radio receiver,
and it can also be used as a microphone
when connected to the pick-up ter-
minals of a receiver. It measures only
6 X 5% X 3%in. and is contained in an ebony-
finished cabinet with polished white metal
rims. An on-off switch is fitted at the back
of the cabinet, and apertures of different
sizes are provided-at the back and front.
There is a considerable difference of tone
between the back and front, and by adjust-
ing the position of the loud speaker a
gradual variation of tone is obtainable. The

Front and
back views of
the Baker
Selhurst“Ex-
tentone”
loud speaker
unit.

unit incorporates an input transformer, and
the price complete is 29s. 6d. It may also
be obtained fitted with a synchronous elec-
tric clock for £3 135s.

Wireless
Worlel

In Next Week’s Issue :—
The Wireless World
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UNIVERSAL A.C.-D.C. IIL

A Three-valve Straight Set for Operation on Any Mains

ANY designs for receivers for opera-
tion from D.C. mains have
appeared in the past, and are

capable of giving a highly satisfactory per-
formance. Slowly but surely, however,
D.C. mains are being changed over to
A.C., and there are many at present on a
D.C. supply who fear to invest in a
receiver lest it be soon rendered useless by
a change in the supply. The solution is
obviously a receiver which will operate
equally well on either type of lighting
supply, but in the past this has presented
serious difficulties. These difficulties have
now been overcome, largely by the intro-
duction of valves having special character-
istics, and the construction of a set which
functions equally well on both A.C. and
D.C. mains has become practicable.

The Universal A.C.-D.C. III is a three-

LIST OF PARTS

A fter the particular make of component used in the
original model, suitable alternative products are given
in some instances.

1 Colpak, with coils Nos. 1, 2 and 3 Colvern Model H
1 Dial Polar Semi-circular Drive
2 Bulbs, 4 volts, 0.1 amp. Bulgin 410
1 H.F. Choke Wearite H.F.P.
1 H.F. Choke Kinva 1.D.G.
(Bulgin, R.1.)
2 H.F. Chokes Goltone W.H.F,
2 Electrolytic Condensers, 8 mfds., 500 v. working
Dubilier
1 Electrolytic Condenser, 4 mids., 500 v. working
Dubilier

-

Electrolytic Condenser, 25 mfds., 50 volts working
Dubilier 3003
(Peak, T.C.C.)

Fixed Condensers, .1 mid., 200v., D.C. working
Dubilier 9200
Fixed Condensers, 0.1 mfd., 250v., D.C. working
Dubilier L.5.B.
Dubilier 665
Dubilier 665
Dubilier 670
Dubilier 670
T.M.C. Hydra, Telsen)

©

Fixed Condensers, 0.0005 mfd., mica
Fixed Condenser, 0.0001 mid., mica
Fixed Condenser, 0.001 mfd., mica
Fixed Condenser, 0.002 mfd.. mica
(Peak, T.C.C.,
Resistance, 400 ohms
Graham Farish Standard * Ohmite *’
Resistance, 1,000 ohms
Graham Farish Standard ‘* Ohmite **
Resistance, 10,000 ohms
Graham Farish Standard ‘‘ Ohmite "

_—_—-w N

- e -

valve receiver in which a variable-mu
H.F. pentode is used for the H.F. stage.
Iron-cored coils are used to provide the
high selectivity so necessary for modern
conditions, and a triode power grid de-
tector provides distortionless rectification
and permits reaction to be obtained. The
output valve is of the pentode type and
is specially designed to give a large output
at a moderate anode voltage ; the output,
in fact, is between 2 and 3 watts, accord-
ing to the mains voltage. Variable tone
control is another attractive feature of the
receiver.

The sensitivity, selectivity, volume, and
quality are adequate for general reception,
and the receiver functions without hum on
both A.C. and D.C. mains. Construction-

ally, the set is particularly straightforward,
and the initial adjustments are few.

Resistances, 20,000 ohis
Graham Farish 8tandard ‘‘ Ohmite
Resistance, 250,000 ohms
Graham Farish Standard
Resistance, 400 ohms
Graham Farish Heavy Duty * Ohmite *’
Resistance, 20,000 ohms
Graham Farish Heavy Duty ¢ Ohmite '
(Dubilier, Erie, Clande Lyons, Seradex, Watmel)

« Ohmite

- -

1 Resistance, 25 ohms Claude Lyons R W.25
1 Mains Resgistance Bulgin M.R.20
1t L.F. Transformer, 1:4 Multitone * Toco ”’
1 Tone Control Potentiometer for above Multitone
1 Potentiometer, 10,000 ohms Watmel T.2

(Colvern, Haynes Radio, Claude Lyons, Rothermei)
L.F. Ghoke Wearite H.T.12
(Challis, Heayberd, Rawswood. Rich and Bundy,
Savage, Sound Nales, Vortexion)

Valve Holders, 5-pin

€Clix Chassis Mounting Standard Type

(Bulgin, Yerranti, W.B.)
Reaction Condenser, 0.0005 mfd.
Graham Farish ‘' Lit-los
(Ormond)

-

o~

-

4 Ebonite shrouded terminals, A., E., L.S. (2)
Belling-Lee “ B **
(Igranic)
Loud Speaker, P.M.m/c. Epoch Type 20C
(Rola, W.B.)
Cabinet C.A.C,
Plymax baseboard, 16in. x Rin. x }in. Peto-Scott

20z. No. 20 tinned copper wire, 4 Iengths Systoflex, wood,
lighting flex, ete.
Screws: —
20 %in. No. 4 R/hd.; 4 lin. No. 4 R/hd.; 8 3in.
No. 4BA R/hd. with inetal thread and nuts and
washers,

Valves:)—l HP2118, 1 R2018, 1 PP4018, 1 V2018 (Tungs-
ram),
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NEWS ot the WEEK

1.B.U. to Meet in

London
THE next annual general as-
sembly of the International

Broadcasting Union is to be held
in London from june 12th to
zoth, 1934.

Widening the Broadcast
Band

PACE for a dozen or more new

broadcasting stations through-
out the United States will shortly
be made available by the Federal
Radio Commission by virtue of
the opening of the 1,500 to 1,600
k.c. band for broadcasting ser-
vices. These are the channels
lying just above the upper limit
of the present band of broadcast
wavelengths.

Floating Church

HE Dutch fishing fleet in the

North Sea is  now accom-
panied by ““ De Hoop,”” a remark-
able wireless - equipped  vessel
which functions not only as a
lifeboat, hospital, school, and pic-
ture house, but is also a religious
centre, Every Sunday morning
the chaplain preaches  before a
microphone, the service being
picked up Dby the surrounding
ships.

Jumping To It

IERY  coloncls of the old
school could never understand,
when conducting  battalion  drill,
why the companics at the rear
always acted a  fraction of a
second after the front-liners.  As
a result, many a wretched private
spent Christmas  in the  guard
room.
Officers are more enlightencd in
Poona, where, on January st
under Colonel I, GG Spring, 3,000

{roops  were  drilled  in perfect
synchrony by means ol Joud
speakers  connected by under-

ground cable with the Colonel’s
microphone.

Umbrella for Static
man-made

I i:VEN when  all
static is overcome, it seems

that we shall still have somewhere
to lay the blame for crackles in
our loud speakers.  According to
Dr. Willis E. Everctle, an octo-
genarian radio enthusiast with a
laboratory on ‘‘ Radio Summit ™’
at San Rafael, California, all {ry-
ing sounds heard in the wircless
set ure caused Dby electrical dust
emanating from a companion star
of Sirius in the constellation of
Orion. Dr. Everette has twenty-
thiree radio receivers, ranging from
an old crystal set to the most
modern multi-valve instrument.

The Doctor is now fighting
atmospherics with an overhead in-
sulation system or ‘'static um-
brella,”” using no aerial or earth,
which -he claims yields an effi-
ciency in the receiver more than
thirty times greater than that of
the ordinary set. In a word it
practically excludes static and
fading. Unhappily he admits
that the arrangement is not prac-
tical for everydav use.

Current Events

New Danish Station

N Monday next, January tsth,

the new Danish 20-kW. trans-
mitter at Herstedvester will begin
transmissions un 255 metres,  re-
placing the old transmitter on the
roof of the Central Post Office
building. It is possible that the
old transmitter mav be removed
to Thorshaven, Faroe Island.

France Means Business

THE changed aspect of French

broadcasting since it was
taken over by the State is re-
flected in the stringent regulations
which have just been introduced
by « State decree specifying  the
Lucerne wavelengths on which the
transmitters must work and lay-
ing down the limits of frequency
variation. Over - modulation is
strictly prohibited, and anyv de-
fault mav lead to canccllation of
the {ransmitting licence.

in Brief Review

A Permanent Wave?

HYE Innsbruck broadcasting

station is showing its inde-
pendence by adopting the wave-
length of 578  metres, which
belongs to shipping. This wave can
only become permanent if the
maritime authorities raise no
objections.

Everything for the Wireless
Amateur

IN addition to a complete guide
to the new wavelengths coming
mto force on Sunday next, The
Wireless 1World Diary for 1934 in-
cludes a mass of handy information
indispensable to the radio amateur
throughout the vear. Supplement-
ing the Diary itsclf are 78 pages of
facts, figures and  explanations
covering circuit diagrams, battery
ecconomy arrangements, means for
suppressing interference, besides
many useful hints and tips. The

PAYING BY INSTALMENTS.

system is in vogue in Germany. A 20 per cent. deposit secures the

set, and the remainder is paid for in a slot machine at the rate of
approximately 1d. per hour of listening.

Swiss Licence Increase

WITZERLAND is nearing the

300,000 licence mark.  German
Switzerland  supplies  the largest
share in this total, the Zurich area
leading with 351,308, In French
Switzerland, Geneva tops the list
with 20,349.

Wireless Masts and
Aircraft

NIEON beacon is Dbeing in-

stalled at the Rugby Wircless
Station to warn aircraft of the pre-
sence of the twelve giant masts. The
beacon takes the form of a tower
35 feet high on which is a sign
composed of 13 feet of neon tub-
ing. It is situated in the middle
of the mast array and should be
visible on an ordinary mght some
fifty miles away. It is being con-
structed by the General Electric
Company.

The work was actually started
a few days before the disastrous
crash of the air-liner “‘ Apollo”’
on December 31st at Russelede.

- Zabal.”’
Abu Zabal has been the property

A new version of the easy payment

Diary is obtainable from all book-
sellers and stationers, price 1s. 6d.
nett, or post free rs. 7d- from the
Publishers, [Iliff¢ &  Sons Ltd.,
Dorset  House, Stamford Street,
TLondon, S.Ti.1.

Germany’s ¢ World
Sender ”’

HE new German short-wave

transmitters for the service 1o
Africa, South America and the
Far East, described in our issue
of December 15th, conclude their
experimental period at the end of
this month. Regular zone pro-
grammes begin on February ist.

Abu Zabal

N our recent article on the ex-
change of world-wide grectings
by wireless on Christmas Day, re-
ference was made to the ‘“Post
Office Beam Station at Abu
Actually the station at

of the Marconi Radio Telegraph
Co., Egypt, since January isth,
1928.

Lectures on Cathode Ray

COURSE of nine free lectures

on ‘‘Cathode Ray Oscillo-
graphs’’ is to be given at the East
London College on Mondays at
5.30 p.m., beginning on January
22nd.  The lecturers are Pro-
fessor J. T. MacGregor-Morris,
M.T.I. E., Professor G. I. Finch,
M.B.E., and Mr. L. H. Bedford.
No tickets are required.

Hydrophones for Loch
Ness Monster

HI Marconiphone Company is

now co-operating in  the
search for the Loch Ness monster.
Hydrophones of the type used in
the British Navy during the War
to detect the sound of German
submarines are now aotually in
use, but we are unable to state on
what wavelength the monster
oscillates.

A Real Speaker
A LOUD speaker capable of

being heard over a radius of
thirty miles has been bought by
the Soviet Government from the

Hoover  Automatic  Typewriter
Corporation, says a New York
message. The spcaker, which

weighs nearly a ton, is to be in-
stailed in a large aeroplane from
which propaganda, = news, and
Government orders will be broad-
cast.

Moscow Broadcasts to
America

REGULAR relays from Moscow
over the United States are
confidently expected as a result of
the reopening of diplomatic rela-
tions between the two countries.
The first Moscow relay to America
teuk place recently, when a specch

by Mr. Kalinen  was  broad-
cast from the short-wave station
RNE Moscow. The talk was

picked up by the Radio Corpora-
tion’s international terminal - on
Long TIsland.

Appearances are Deceptive

USSTA now ranks second in the
world in the number of its
broadeasting stations, of which it
has  seventy-three, the United
States heading the list with 583,
according 1o a new Directory of
FForeign Broadcasting Stations just
compiled by the United States De-
partment of Commerce. Canada is
third in the list with sixty-three
stations, Australia has sixty, Cuba
fifty-seven, Mexico fifty-three,
Argentina  thirty-five, Uruguay
thirty-three, New Zecaland thirty-
two, and Sweden thirty-one. Un-
fortunately, the figures are a very
unrcliable  indication of any
country’s broadcasting prowess,
for the stations listed include any-
thing from a 1,000 kW. trans-
mitter to one working on less than
500 watts. If this were not so,
Great Britain, with her twelve
stations, would cut a sorry figure
against Cuba with fifty-seven.
China, it seems, holds the record
for the lowest power, there being
a broadcasting station in Shanghai
warking on half a watt.
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§ Belling-

§ Leemains

distur-

bance

suppres-
sor.,

INTERFERENCE ELIMINATOR
THIS unit consists of two large-capacity,

high-voltage-type condensers mounted

in a neat bakelite case, on the top of which
is a twin-fuse holder and an earthing ter-
minal. Joined across the supply mains, and
with a lead taken to the nearest earth point,
it effects a very marked reduction in all
interference noises brought in by the mains,
even though they are produced by nearby
electrical machinery. This we verified by a
test in a building where a most troublesome
interference was experienced from automatic
lifts.

With the Belling-Lee unit fitted close to
the electric point supplying the set, the
background was reduced from objectionable
to quite tolerable "proportions. This was
a severe test, but it served to show that,
however bad the interference is, a very
marked improvement can be effected. Asa
rule, however, the unit should be installed
at the point where the supply mains enter
the building, but on the house side of the
fuse box and master switch.

The unit is suitable for silencing all types
of motors, fans, and domestic apparatus,
and the price is 10s. 6d. The makers are
Belling and Lee, Ltd., Cambridge Arterial
Road, Enfield, Middlesex.

KABI COMPONENTS

ABI components obtainable in this
country consist mainly of volume con-
trols and switches, but some are of more
than usual interest in view of the style of
construction adopted. The Midget wire-
wound volume controls, for instance, con-
sist of two moulded end-plates with the
resistance wire spirally wound on a flexible
core and carried on a grooved ring sand-
wiched between them. The back plate has
moulded-in studs, the inside surfaces of
which press against the loops of wire.
These studs are traversed by a spring arm

insulated from the spindle and making con-
tact between the studs and an annular ring
of metal. :

The 2-, 3-, and 4-watt types are just over
one inch in diameter and have twenty-four
contact studs, while the 5-, 7.5-, and 10-watt
models are about 1}in. across and each carry
forty-eight studs. Potentiometers of from
100 ohms to one megohm are available, and
prices range from 4s. 6d. to 22s. 6d. each.

Snap-action mains switches with lever
movement, or actuated by push buttons, in
two-pole, three-pole or change-over types,
and assembled on bakelite with porcelain
contact carriers, cost 4s. 6d. for the first-
mentioned style and 6s. 6d. for the change-
over model. A three-pole make-and-break
switch costs 5s5. 6d. and these handle 4 amps.
at 240 volts.

A style of switch rarely seen these days
is the stud pattern; these, however, are in-
cluded in the Kabi range. Switches with
from three to nineteen contacts are made,
and cost from 2s. 6d. to 4s. 2d. each. There
is a variation of this style arranged for wave-
band switching, a single-circuit type being
priced at 2s. 6d., whilst one for six circuits
costs 5s.

Several specimen volume controls and
switches were tested and found entirely
satisfactory. The resistances, of course,
change in steps, but there are sufficient con-
tacts to give adequate control for normal
requirements.

Supplies are obtainable from F. W. Lech-
ner and Co., 61, Spencer Street, London,
EC.1.

NEW UNIVERSAL AVOMETER

AND AVOMINOR

HE latest version of the well-known

Avometer is the new 34-range Universal
model. With this instrument A.C. and D.C.
measurements from the smallest to the
largest quantities ever likely to be encoun-
tered in wireless or light electrical work
can be made without the aid of external
resistances.  The first instrument of this
make which we tested some five years ago
exhibited a very high order of accuracy, and
in the most recent addition this high stan-
dard is still maintained, despite its much
wider scope and consequent more compli-
cated internal construction.

The new instrument has eight direct cur-
rent ranges capable of measuring from
50 microamps. to 12 amps., and ten D.C.
voltage ranges, the latter covering all

Kabi components, including Midget volume controls, stud switches and mains switches.
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New Apparatus Reviewed

Latest Products of the

Manufacturers

values from 500 microvolts to 1,200 volts.

There are six A.C. current ranges and a
similar number for voltage measurements;
they extend from 50 microamps. to 12
amps. and 500 microvolts to 1,200 volts re-
spectively. Then resistances up to two
megohms can be measured with the new
instrument. This multiplicity of ranges is
obtained without scale complication ; indeed,
the dial is even easier to read than hitherto,
as the A.C. and D.C. scales, which in the
first Universal model were close together,
are now separated by the dial figures, one
set only sufficing for the two scales.

The fifteen main ranges, which are all
multiples of twelve, are selected as hitherto
by the switches, and the other ranges are
brought into being by a press-button switch
which halves each range with the exception
of the ohmeter scales, which are doubled.
It is fitted with a dead-beat moving coil
movement and a five-inch scale. A West-

New 34-range Universal Avometer and 1o-
range Avominor,

inghouse rectifier is embodied, and the
accuracy is well maintained up to 5,000
cycles on the A.C. ranges. The resistance
of the meter is 166 ohms per volt on the
major ranges, and 333 ohms per volt with
the halfscale button depressed. The price
is 12 guineas.

Some tests have been made also with the
new Avominor, which is a miniature, but
no less accurate, version of the larger instru-
ment. It covers D.C. requirements only,
and provides three current and three voltage
ranges: namely, 0-6 mA, 0-30 mA, o-120
mA, 0-6 volts, o-120 volts, and o-300 volts.
There is an ohmeter scale giving readings
up to 3 megohms. A small dry cell is incor-
porated for the latter purpose and enables
measurements up to 10,000 chms to be read
directly from the scale. For the higher re-
sistances external batteries and the voltage
tappings are employed, the scale reading
being multiplied by the appropriate voltage
figure.

The Avominor is fitted with a 23in. dead-
beat moving coil instrument, has a resist-
ance of 333 ohms per volt, and costs 4os.
The makers are Automatic Coil Winder &
Electrical Equipment Co., Ltd., Winder
House, Douglas Street, London, S.W.1,
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FEATURES.
portable with aulomatic volume control and Q.P.P. outpul.
Moving-coil loud speaker. Circuit.—Screen-grid H.F. ampli-
fier—S.G. del.-osc.—variable-mu I.F. amplifier — metal oxide
2nd detector—L.F. amplifier—Q.P.P. pentode output valves.
Controls.—(1) Tuning with illuminated calibrated scale; (2)
trimmer ; (3) volume conlrol; (4) wave-range and on-off switch.
Price.—15 guineas.

98-108, Clerkenwell Road, London, E.C.1.

Type.—Six-valve batlery superheterodyne

Makers.—The Gramaophone Co., Lid., 1

A Battery Set with a Comprehensive Specification

4 HE design of this instrument is based
on the Model 459 ““Superhet. Port-

able Six”” of 1932. The number
of wvalves employed is the same,
but the circuit arrangement has been
drastically revised, and the use of a

“Westector”’ in the second detector stage
has released an extra valve for use in the
cutput stage as a quiescent push-pull am-
plifier.  The consequent improvement in
output volume and quality for a given H.T.
consumption, and the addition of automatic
volume control arising from the use of the
‘" Westector,”’ are probably the iwo most
important improvements which have been
made.

As in the carlier model, the first valve
functions as an H.F. amplifier and is coupled
to the detector-oscillator valve by simple
tuned-anode coupling. The method of in-
jecting the local oscillations in the latter
stage is interesting, and is based on the
cathode injection principle employed in
A.C. sets with indirectly heated valves. In
the case of a battery valve it is necessary
to insert coupling coils in both filament
leads, as, if only one coil were used, the fila-
ment would act as a short-circuit.

Four tuned circuits are associated with
the I.F. amplifier as against three in the
preceding circuit. The L.F. valve is of the
variable-mu type and is controlled by the
automatic bias provided by one side of the
‘“ Westector.”” The input H.F. amplifier is
also controlled, but the valve in this stage
is of the normal screen-grid type. The
audio-frequency output from the other half
of the ‘“Westector’ 1is amplified by a
separate L.F. stage before passing through

a push-pull transformer to the quiescent
push-pull pentode output valves, which feed
a permanent-magnet type moving-coil loud
speaker.
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MODEL 463

removed from the cabinet without disturb-
ing the control knobs, a spring-loaded
escutcheon plate being provided to register
neatly with the control window in the front
of the set. The wave-range switch is pro-
vided with long contact springs, which
should ensure reliable service for a long
period, and the spring-loaded stop provides
a particularly sweet action. The triple-
ganged condenser is provided with a
translucent illuminated drum dial calibrated
in wavelengths. )

The frame aerial for medium waves s
fitted inside the cabinet, and a frame of
smaller area mounted in the hinged back
is used as a loading coil on long waves. The

LF. AMPLIFIER VALVE

HL?2

QP.P.OUTPUT PENTODES
PT2'S

SMOOTHING
CONDENSERS

LF.
TRANSFORMER

"Wireless World
COPYRICHT

VOLUME CONTROL

IF. AMPLIFIER VALVE

LF. TRANSFORMERS

DETECTOR-OSCILLATOR VALVE

VS2 S21

HF. AMPLIFIER VALVE
S21

MAIN
TUNING
CONTROL

TRIMMER

HFf. COUPLING
COILS

OSCILLATOR COILS

WAVERANGE AND ON-OFF SWITCH

The chassis is exceptionally light and compact in view of the number of stages employed.

In view of the comprehensive specifica-
tion of the circuit, the makers are 1o be
congratulated on the lightness and compact-
ness of the receiver chassis. The valves are
accessibly placed and the chassis is casily

H.T. and L.T. batteries fit neatly into the
lower half of the cabinet, and are prevented
from moving by felt-lined stops projecting
from the hinged door. The cabinet itself
is well constructed and finished, and is of
modern  design, re-
cesses at the sides
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being  provided for
lifting.
The performance of
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the set is quite unlike
that of any portable
. which we have pre-
viously tested, and
377 P the ~volume and
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overall magnification

j) DIAL
IGHT

GB2-

The equivalent of cathode injection is employed in the frequency-changer

provide the automatic bias.

valve and a metal oxide rectifier is used to

of the circuit there is
no suggestion of fierce-
ness in its perform-
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ance, and the automatic volume control
effectively prevents overload distortion even
with the volume control turned to maximum
on the local station. Another commendable
feature is the almost entire absence of hack-
ground hiss, even between stations where
the receiver is working at maximum sensi-
tivity. The pre-selector H.F. stage and
frame aerials contribute to the selectivity,
which is better than that of the average
four-valve superhet, while the range on
medium waves is comparable with the
latter type of set when working on an cut-
door aerial. On long waves the frame aerial
is of necessity less efficient, but, at the same
time, the amplification available is sufficient
to give a good service from all the more

Wireless
World

important stations on the long-wave band.

In a set of this type the behaviour of the
H.T. current under varying reception con-
‘ditions is interesting. When no signals are
being received, the H.F. stages are taking
maximum current, and on the set tested the
measured value was 14.5 mA. Under the
influence of the unmodulated carrier from
the local station this was reduced to 7.5 mA.,
and with strong modulation the peak cur-
rents released by the output stage rose to
16 or 18 mA. A prolonged test with a
copper voltammeter would be necessary to
ascertain the truc average current, and our
experience of circuits of this type indicates
that 9 to 10 mA. would be a reasonable
figure to assign for the average current con-
sumption on the local station.

Readers’

Adjusting Band-Pass Filters

NDER the above heading some ex-
tremely useful information was given
in last week’s issue with regard to the
trimming of closely coupled circuits. Like
most of the best ideas, the plan suggested
was delightfully simple, nothing more being
involved than the shunting of each of the
component circuits with a resistance of fairly
high value. By thus reducing artificially
the dynamic resistance of individual circuits
it is possible to obtain temporarily an over-
all single-humped resonance curve, which at
one sweep overcomes the usual difficulties
associated with the ganging of filters.

Problems

THESE columns are reserved for the publication
of matter of general interest arising out of
problems submitted by our readers.
Readers requiring an individual reply to their
technical questions by post are referred to * The
Wireless World” Information Bureau, of which
brief particulars, with the fee charged, are to be
found at the foot of this page.

them directly across the tuning coils, as in
Fig. 1 (a); by connecting them across the
condensers, there is a possibility that the
original bias arrangements may be upset
(see Fig. 1 (b)).
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Fig. 1.—Artificially reducing the band-width of a band-pass filter for purposes of adjustment:
the resistances should be joined directly across the coils, as in diagram (a), and not across
the condensers, as in diagram (b).

Although especially advocated as an aid
to making adjustments of band-pass filters
in the I.F. amplifier, the arrangements
under discussion may also be applied to
signal-frequency circuits, and we doubt if
we can do better than recommend the plan
to a queriest who has apparently been un-
able so far to realise his extremely high
standards of accuracy in adjusting his own
receiver.

The exact value of shunting resistance to
be connected across each of the circuits can-
not be specified without a full knowledge
of the circumstances, but it is fairly easily
determined by trial ; we suggest that a start
be made with 50,000 ohms.

When connecting the temporary damping
resistances, it will generally be safest to join

Finding the New Wavelengths
HE owner of a carefully calibrated
absorption wavemeter who has recently
altered his receiver by fitting modern
screened coils finds that the instrument is
no longer operative, at any rate in the
original manner. It is impossible to obtain
the usual indications of resonance (a percep-
tible reduction in signal strength) by
coupling the wavemeter circuit to one of
the tuning coils of the receiver. As there
will be plenty of work for the wavemeter
when the Lucerne plan comes into operation
in a few days’ time, we are asked how it

may be used with the rebuilt recciver.
As it is no longer possible to couple the
wavemeter coil directly to one of the re-
ceiver coils, it will be most convenient to
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make arrangements for absorbing energy
from the aerial-earth circuit. This is done
by adding a tightly coupled primary wind-
ing, consisting perhaps of four or five turns,

WAVEMETER
GIRGUIT
-
~—1 3
4 - REGEIVER
‘}‘?i g SOUPLING
1 =3
-3 o © A s
TRIMMER —__L-

Fig. 2.—An absorption wavemeter coupied
to the aerial circuit.

which is connected in the manner shown in
Fig. 2. The primary winding should be
tapped in order that the best coupling may
be ascertained by trial and error. Coupling
should be just tight enough to give a per-
ceptible reduction in signal strength when
the meter circuit is tuned to the wavelength
of the incoming station.

As a result of adopting this method of
connection it will probably be found that
the initial calibration of the wavemeter has
been slightly affected, due to the fact that
a very small proportion of the aerial-earth
capacity will now be transferred to the
wavemeter tuned circuit. However, this
may easily be compensated for by a slight
readjustment of the trimming condenser,
which no doubt is already wired across the
main tuning capacity. ' '

Absorption Wavemeters and A.V.C.

ANOTHER topical query—in view of the
forthcoming wavelength reshuffle—
comes from a reader who proposes to make
a station-calibrated absorption wavemeter
as an aid to station identification, but seems
to remember having read that such instru-
ments are unsuitable for sets with A.V.C.
Up to a point this statement is quite
correct. The automatic volume control
will naturally make good the loss of signal
strength due to absorption, and as the time
lag is so small the change in volume of in-
coming signals will naturally be .impercep-
tible. But if some form of tuning indicator,
such as a meter in the common anode cir-
cuit of the controlled valves, be fitted, it
will be possible to obtain a very good indi-
cation ; when the absorption wavemeter cir-
cuit is brought into tune with the incoming
signals, a slight but quite definite rise in the
anode current of the controlled valves
should be observed. Resonance will be in-
dicated by maximum rise in current.

The Wireless World
INFORMATION BUREAU

THE service is intended primarily for readers
meeting with difficulties in the construc-
tion, adjustment, operation, or maintenance of
wireless receivers described in The Wireless
World, or those of commercial design which
from time to time are reviewed in the pages of
The Wireless World. Every endeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a
nature that they can be dealt with satisfac-
torily in a letter.

Communications should be addressed to. The
Wireless World Information Bureau, Dorset
House, Stamford Street, London, S.E.1, and
must be accompanied by a remittance of 5s. to
cover the cost of the service. The enquirer’s
name and address should be written in block
letters at’ the top of all communications.
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EDITORIAL COMMENT

Synthetic Sound
A Walt Disney of Acoustics

HE method of recording
““sounds that have never been
born,” as devised by Herr
Rudolf Pfenniger, has been con-
siderably developed since it was first
described in The Wireless World of
Feb. 3rd, 1933. With almost super-
human patience the German originator
of the principle of painting sound tracks
on films has now succeeded in recording

long musical items such as Handel’s .

Largo and sound accompaniments to
film cartoons. During a lecture re-
cently delivered by Mr. A. G. D. West,
of Gaumont-British, all these effects
were demonstrated, and the origin and
development of the system described.
Manual recording bears the same
relation to ordinary sound recording
as does ‘straight” cinematography
to the amazing productions of Walt
Disney, of Mickey Mouse fame. Just
as the work of the caricaturist is in
some respects an improvement on that
of the photographer—or truthful
portrait painter for that matter—
so may synthetically produced sounds
be considered for certain purposes to
improve upon nature or the best
possible recording of natural sounds.
For instance, Mr. West's audience
was obviously impressed by the way
that Herr Pfenniger -was able to
“ caricature ” the firing of a gun
by slightly exaggeratmg the rever-
berations. This is a sound we have
never heard previously reproduced so
convincingly on either film or broadcast.
What are known as ““ sound effects ”’
are an admittedly weak point in
broadcasting and sound recording.
Although sound painting is still in
course of development, it certainly
opens up new possibilities for artistic
presentation in both arts,

Perhaps the really important thing
here is that by judicious faking certain
sounds can be reproduced realistically
and convincingly without the need for
a reproducer covering an exceptionally
wide frequency range. - Another feature
is the way that pizzicato passages in
music and percussion sounds can be
dealt with. ,

The B.B.C. could give listeners an
entertaining half - hour with Hen
Pfenniger’s records if these could be
available for the purpose of a broad-
cast

New Wavelengths

Evidence of Success

T the time of going to press it
is too early to express a final
opinion as to the degree of suc-

cess which has attended the reallocation
of wavelengths in Europe. We can,
however, feel confident that when one
or two points of disagreement still
outstanding have been settled the
position of reception in Europe pro-
mises to be far more satisfactory than
it was prior to the change, and that,
after all, was the purpose of the Plan.
Considering the magnitude of the task
of changing over within a limited space
of time and to a somewhat elaborate
schedule, we think it is only right to
express admiration for the way in
which the broadcasting authorities in
Europe co-operated to carry through
the scheme successfully. Naturally,
there were minor misunderstandings
here and there, but in the main it was
a commendable piece of work.

It looks as if the long waves may
continue to give trouble as some over-
lapping persists, aggravated, no doubt,
by the greater range and high power of
the long-wave transmitters. The pos-
sibility of a second long wave for this
country seems as remote as ever.
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The

By
W. T. COCKING

HROUGHOUT the country D.C.
mains .- are gradually being
changed over to alternating cur-
rent, and although the process

is slow many users are loath to invest in
an expensive D.C. mains receiver when
the set may at any time be rendered
useless by a change in the supply. In
addition, there must be many who wish
to use their receiver in more than one
house, and it may often happen that the
supplies are sometimes A.C. and some-
times D.C. Their requirements can only
be met completely by a design which per-
mits operation from either D.C. or A.C.
mains without any alteration either in
performance or to the set. Such a receiver
is by no means an impossibility, but con-
siderable difficulty has been found in the
past in obtaining hum-free operation with
a high standard of quality of reproduction.
Moreover, the valves are required to with-
stand a large difference of potential
between heater and cathode.

The voltage available on a D.C. supply
is naturally limited to a figure somewhat
less than that of the mains, so that the
problem of obtaining high quality largely
resolves itself into the production of a
valve capable of giving a large undistorted
output at a moderate anode voltage. A
range of valves specially designed for
““Universal ”’” operation has now made its
appearance, and a satisfactory A.C.-D.C.
receiver comes within the bounds of possi-
bility.

The new receiver is of the three-valve
type, the valves being arranged as an H.F.
stage, a detector, and an output stage, for
this combination can provide a very satis-
fying combination of sensitivity, selec-
tivity, quality and volume when efficient
tuning coils are employed. The complete
circuit diagram is shown in Fig. 1, and it

N view of the prospect
of an early change-over ;

to alternating current, D.C. mains |
users are naturally chary of investing |
in a recerver suitable only for a D.C. |
supply. The present design, there- |
fore, should prove particularly at-
tractive since it may be operated from |
an A.C. supply without any altera-
tion and without the performance |
being affected. The latest principles !
of design are embodied and the i
volume and quality obtainable re- |
present a distinct advance in this i
class of receiver. '=

1

will be seen that, apart from the mains
équipment, the arrangement is in no way
unusual.

The first valve, which is a variable-mu
H.F. pentode, is preceded by a two-stage
band-pass filter and coupled to the power
grid detector by a single tuned circuit to
which reaction is applied. A tuned grid
coupling is adopted, and the connections
to both the H.F. valve anode and the de-
tector grid are tapped down the tuned
circuit to reduce damping and give maxi-
mum selectivity. The coils are all of a
highly efficient iron-core type and tuned
by a three-gang condenser, and these com-
ponents actually form a single unit, thus
simplifying the construction and reducing
the number of connections.

Since no mains transformer is used, the
chassis of the set is connected to the supply
mains, and it is necessary to isolate the
circuits from the aerial and earth in order
to prevent any chance of a short-circuit.

Wireless World, January 19th, 1934.

Universal A.C.-D.C. III.

A Selective Three-valve Set for

All Mains

A o0.002z mfd. con-
denser Ci1, therefore,
is connected in series
with the aerial lead,
and a o0.001 mfd. con-
denser C2 in the earth
This small value may appear un-

lead.
usual, and it is true that on a D.C. supply
a capacity of 2 mfd. is often used. On
A.C., however, there 1s a current flow to
earth through the condenser, and a small
capacity is advisable in order to keep this

as small as. possible.  The cfficiency of
the set does not suffer to any appreciable
degree under normal operating conditions.

In order to prevent H.F. currents from
reaching the L.F. circuits,- and to ensure
good reaction effects an H.F. choke Chz2
is connected in the anode circuit of the
detector, and this functions in conjunction
with the two 0.0005 mfd. condensers C8
and-Cg. The coupling between the detector
and output valves is by means of a trans-
former of the tone-control type, the poten-
tiometer connected to which permits a wide
variation in the frequency response to be
obtained. The transformer. ptimary is
shunt-fed, so that it is operated under con-
ditions of no D.C., and the inductance
remains at a high value.

The Mains Equipment

It will be noted that the condenser C1o
in the feed circuit is given the unusually
low value of 0.1 mfd. This is done for
a variety of reasons. The condenser
resonates with the transformer primary
between 60 and 70 cycles, and gives in-
creased amplification over this range. At
lower frequencies the amplification falls
off rapidly, with the result that feed-back
effects have less effect than usual. The
chief advantage, however, lies in the small
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Fig. 1.—The circuit of the Universal A.C.-D.C. III differs from normal practice only in regard to the mains equipment. g+ g°
The heaters are series-connected and run from the mains through the resistance Rrz. The half-wave rect_xﬁer functions o o
as such only on an A.C. supply, but it serves to protect the electrolytic condensers on D.C. mains, A-OM%’(N%G

degree of smoothing which need be used
for the avoidance of hum on an A.C.
supply.

Owing to the use of half-wave rectifica-
tion the chief hum frequency is the same
as the mains frequency, usually 50 cycles.
It is permissible, therefore, to reduce hum
by the simple expedient of restricting the
frequency response of the set in this region.
This does not affect the quality of
reproduction adversely, for a 50-
cycles note is not audible as such

The clean

unless the loud speaker is of exceptionally
high quality and 1s used with a very large
baffle ; and moreover, unless the output of
the receiver is large, such a low frequency
would be izaudible even with perfect

layout obtained and the small number
readily be seen in this view of the chassis. y
next to the smoothing %

equipment. The average volume level re-
quired for so-cycles notes occurring in an
ordinary programme is far greater than can
be used in an ordinary room.

In view of this, it might be thought that
little precaution against 50-cycles hum
would be needed. This is not the case,
however, for although it may be inaudible
as such, it would partly load the output
valve and so reduce
the maximum un-
distorted  volume

of parts employed can
The ¥ rectifier valve is mounted
choke.

obtainable, and if the loud speaker were
of a type giving frequency doubling of low
notes the hum would become audible as a
100-cycles note. The amount of smooth-
ing needed for half-wave rectification is

theoretically twice as great as that for full-
wave, but in practice it is actually less, on
account of the poorer éfficiency of the ear
and loud speaker at the lower frequency,
and because it is permissible to restrict the
frequency response.

Sufficient smoothing, therefore, can be
obtained with the single choke Ch3 in con-
junction with the 8 mfd. electrolytic con-
denser C13. In the detector stage de-
coupling and further smoothing are pro-
vided by the 20,000 ohms resistance Rog
and the 8 mfd. condenser Cr1.
The ancde supply of the H.F.
valve is taken directly from the
main H.T. line, but the screen
grid is fed from the network
comprising R5, R4, and R3,
the last of which forms the
volume control.

The heaters of all the valves
consume 0.18 ampere, and the
H.F., detector, and rectifier
valves are rated for operation,
at 20 volts; the output valve,
however, requires 40 volts.
The total heater supply is thus
100 volts at 0.18 ampere,
since the drop across the
dial lights is small enough
to be neglected. Some 100
to 150 volts, therefore,
must be dropped in a re-
sistance for mains supplies
of 200 to 250 volts, and the

tapped resistance Riz is
used for this. The rectifier
valve, of course, has its

cathode connected to the
positive H.T. line, so that
in this valve there is a large heater-cathode
potential difference. It is connected at
the positive end of the chain, however,
in order to keep this as small as possible.
Although the rectifier is essential on an
A.C. supply,.it is not so on D.C. Tts use
here, however, leads to an important ad-
vantage, namely, that it becomes possible
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safely- to employ electrolytic condensers
for smoothing. Without such a rectifier,
it would be dangerous to use electrolytic
condensers, for they would be destroyed
if the set were to be connected with the
wrong polarity to a D.C. supply.

It is well known that the mains nor-
mally pick up a considerable amount of
H.F. energy, and that if this be allowed
to reach the receiver circuits it can cause
a considerable amount of trouble, such
as modulation hum and kindred effects.
In a normal A.C. set this is overcome by
using a mains transformer fitted with a
screened primary, but here we have no
mains transformer. Tt is necessary, there-
fore, to include an H.F. filter in the
mains leads and this comprises the two
chokes Chg4 and Chsy and the o.1 mfd.
condensers Cr5 and Cr16.
ponents, it should be noted, are mounted
on the side of the cabinet well away from
the receiver chassis in order that stray
capacities may not reduce their efficiency.

The two condensers are earthed at their

LIST OF PARTS

After the particular make of component wsed in the
original-model, suitable alternalive products are given
in some instances.

1 Colpak, with coils Nos. 1, 2 and 3 Colvern Model H

1 Dial ) Polar Semi-circular Drive
2 Bulbs, 4 volts, 0.1 amp, Bulgin 410
1 H.F. Choke, Ch2 Wearite H.F.P.
1 H.F. Choke, Chi Kinva 1.D.C.

(Bulgin, R.1.) .

2 H.F. Chokes, €Chd4, Chs Goltone W.H.F.

2 Electrolytic Condensers, 8 mfds., 500 v. working, C11,
c13

Dubilier
1 Electrolytic Condenser, 4 mfds., 500 v. working, Ct4
Dubilier
1 Electrolytic Condenser, 25 mfds., 50 volts working. €12
Dubilier 3003
(Peak, T.C.C.)

1 Fixed Condensers, 0.1 mfd., 200v., D.C. working, €3,
c4, C10 Dubitier 9200
? Fixed Condensers, 0.1 mfd.. 250v., D.C. working, €15,
C16 Dubilier L.S.B.

3 Fixed Condensers, 0.0005 mfd., mica, C5, €8, C9
Dubilier 665
1 Fixed CGondenser, 0.0001 mfd., mica, C6 Dubilier 665
1 Fixed Condenser, 0.001 mfd., mica, C2 Dublier 670
t Fixed Condenser, 0.002 mid.. mica, G1 Dubitier 670

(Peak, T.C.C,, T.M.C.Hydra, Telsen)
1 Resistance, 400 ohms, R6

Graham Farish ‘ Chmite
1 Resistance, 1,000 ohms R2

Graham Farish ‘‘ Ohmite »
1 Resistance, 10,000 ohms, R4

Graham Farish ‘* Ohmite
2 Resistances, 20,000 ohms, R8, R9

Graham Farish * Ohmite *

' 1 Resistance, 250,000 ohms, R7 -
Graham Farish * Ohmite

1 Resistance. 400 ohms, R10
Graham Farish Heavy Duty ¢ Ohmite
1 Resistance, 20,000 ohms, RS
Graham Farish Heavy Duty * Ohmite
(Duhilier, Erie, Claude Lyons, Seradex, Watmel)
1 Resistance, 25 ohims, RY Claude Lyons F.W 25

1 Mains Resistance, R12 Bulgin M.R.20

1 L.F. Transformer, 1:4 Multitone ‘* Toco **
1 Tone Control Potentiometer for above, R11 Multitone

1 Potentiometer, 10,000 ohms, R3 Watmel T.2
(Cotvern, Haynes Radio, Claude Lyons, Rothermel)
1 L.F. Choke, Ch3 Wearite H.T.12
(Challis, Heayberd, Rawswood, Rich and Bundy,
Savage, Sound Sales, Vortexion)

4 Valve Holders, 5-pin
Clix Chassis Mounting Standard Type
(Bulgin, Ferranti, W.B.)
1 Reaction Copdenser, 0.0005 mfd.. €7
Graham Farish “ Lit-los »
(Ormond)
4 Ebonite shrouded terminals, A., E., L.S. (2)
Belling-Lee "B

(Igranic)
Loud Speaker, P.M.m/c. Epoch Type 20C
(Rola, W.B.)
Cabinet C.A.C,
Plymax baseboard, 16in. x 8in. x §in. Peto-Scott

20z. No. 20 tinned copper wire, 4 lengths Systoflex, wood,
lighting flex, ete.
Screws i—
20 %in. No. 4 R/hd.; 4 lin. No. 4 R/hd.; 8 %in.
No. 4BA R/hd. with metal thread and nuts and
washers.

Valves :)—1 HP2118, 1 R2018, 1 PP4018, 1 V2018 (Tungs-
ram). .

These com- -
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junction and, if need be, this point may

.be joined to-the earth terminal of the set.
"If possible, however, ‘it is better to use

an entirely separate earth, since the
efficiency of the filter in reducing mains
interference is then at its highest.

The rectifier valve is rated for a maxi-
mum output of 60 mA. so that sufficient
surplus current is not available for feed-
ing the field winding of a moving-coil
loud speaker, and a permanent-magnet
type is accordingly used.  The speaker
specified is fitted with a multi-ratio out-
put transformer, which enables accurate
matching to the output valve to be ob-

tained.

Performance

The construction and initial adjust-
ments of the receiver will be described in
a further article, but, in the meantime,
some notes on the performance may be of
interest.- The set has been tested on both
A.C. and D.C. supplies and there was
found to be no difference in the per-
formance. Hum was completely absent
and the sensitivity and selectivity both

~ A.C. apparatus of .normal ‘design.
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reached the standard associated with good
The
volume. proved adequate for ordinary
requirements, as might be expected when
it 1s remembered that the output pentode
delivers over 2 watts to the loud speaker,
the exact figure depending upon the mains
voltage. The balance between high and
low notes was entirely satisfactory and

-could be adjusted at will by means of the

tone control to suit the particular condi-
tions prevailing.

The volume control had a sufficient
range of control to reduce the strongest
local station to a whisper, and reaction
proved effective in increasing both the
sensitivity and selectivity for distant re-
ception.  Without reaction, however,
these attributes were sufficiently high for
good reception of many distant stations
with a- reasonably good aerial.

It may perhaps be well to repeat that
this receiver may be operated from any

‘mains supply, either A.C. or D.C., having

a voltage between 200 volts and 250 volts,

without any alteration other than to the

tapping points on the mains resistance.
(To be concluded.)

THE SHORT-WAVE WORLD

40-Metre Signals “the Long Way Rouﬁd ”

JITH the shortest day well behind us,
we are beginning to notice the later
‘“fade-out’’ on the short waves be-

low 30 metres, although it changes only by a
matter of minutes from day to day. This
fact, however, coupled with an apparent im-
provement in conditions, has been respons-
ible for the reception of 1g-metre stations
(such as W2XAD and W8XK) as late as
7 p.m. on favourable evenings.

The best reception from North America
is still provided by the 49-metre stations,
which, at this particular part of the ‘‘sun-
spot cycle,”” are certainly affected less seri-
ously by varying conditions than those
below 30 metres.

Nairobi may be heard from 4.30 p.m. on-
wards with quite a fair degree of reliability.
At present his ‘‘peak’’ time seems to be
between 6.30 and 7 p.m. Listeners who
find that the Americans are beginning to
bore them (so regular have they been of
late!) may well amuse themselves by scan-
ning the 45-49-metre band earlier in the
evening, or possibly during the afternoon.

The ** DX’ possibilities of this band quite
early in the day are proved by the amazing
conditions that often prevail on the amateur
4o-metre band, when Java, the Philippines,
Australia, and sometimes New Zealand, may
be heard between 2.30 and 4.30 p.m. The
Antipodes are received well until 8 p.m. or
even later.

Suggested stations to listen for at these
hours are Nairobi (49.5), Johannesburg
(49.2), Calcutta (49.1), and possibly Van-
couver VEQCS (49.43). The last-mentioned
station has been known to come through
during the afternoon, in which case his sig-
nals are almost certainly coming ‘‘ the long
way round ~'—across the Pacific and Asia!

This, too, is backed up by the occasional
reception, on 40 metres, of amateur signals
from Hawaii and the West Coast of the
U.S.A. and Canada during the afternoon. In
these days, when the reception of the Anti-

podes is in danger of becoming a common-
place, it is refreshing to know that one can
receive signals that have covered more than
balf of-the earth’s circumference.

Incidentally, the writer of these notes
would be very pleased to receive, from
readers, any reports of unusual reception,
whether. of new stations or of well-known
stations at strange times.

It is impossible for one man with a re-
ceiver at a fixed location to keep in touch
with ‘all that goes -on within the various
short-wave bands, even if he works in 24-
hour shifts! S

Unofficial Broadcasting

A strange feature of the short waves, now
becoming more and more noticeable, is the
large number of so-called commercial sta-
tions that seem to devote haif their time to
unofficial broadcasting. Quite a number of
stations that exist for the purpose of
handling transatlantic telephone messages,
for instance, may be heard from time to
time giving gramophone recitals.

Presumably this is done only for experi-
mental purposes, but it has the effect of giv-
ing the short-wave listener a wide variety
of programmes to choose from. The only
disadvantage is that he may suddenly find
his music cut off and replaced by ‘‘scram-
bled *’ speech that leaves him with the im-
pression that his receiver is in trouble.

Stations in this category do not work
within the official short-wave broadcast
bands. On the other hand, quite a number
of genuine broadcast stations also work out-
side their bands. This applies particularly
to the numerous transmissions to be heard
betweén 32 and 42 metres, such as the two
Brazilians, the two ‘‘Radio Nations,”’
Quito, Guatemala and Rabat.

The official short-wave broadcast bands
are not yet overcrowded, but it is only
because of these various ‘‘off-wave’’ sta-
tions that that is so. MEGACYCLE.



Wiveless World, January 19th, 1934.

Readers Contribute Their Ideas

FEW weeks ago we drew attention

to the lack of originality displayed

in the matter of housing the wireless
set, and suggested that our readers might
be interested in forwarding to us for publi-
cation their personal ideas or preferences
in this direction. We have had a consider-
able response to this saggestion, and in
the following pages we publish sketches
and suggestions selected from the con-
siderably larger number which we actu-
ally received.

We do not suggest that any one of these
designs yet approaches the ideal, but we
think there may be ideas here which will
serve ‘to stimulate other readers and
provoke them to putting forward still

We would specially draw attention to
the fact that some of the designs repro-
duced here have been registered by the
authors and, therefore, remain their pro-
perty.

It should be remembered that our invi-
tation did not confine itself to the design
of a cabinet. We invited suggestions
from readers as to how the wireless set
should be accommodated, and this does
not, of course, necessarily imply a cabinet
design. Some readers have put forward
ideas where a cabinet would not be in
evidence at all.

When readers have had the opportunity
of considering the suggestions advanced
here, we shall hope to receive their further
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further proposals.

OR the past six years I have em-
ployed the method for housing my
home ‘‘ quality receiver’” which is shown
in the photograph. ‘
The chest used is 3ft. 6in. long, 1ft. 6in.
deep, and 2ft. 6in. high.  The method
necessitates a fairly large room and

separate speaker, but as both these are
desirable for good quality they are hardly
disadvantages. The definite advantages
of the system are:—

1. The controls and dials are easy to
operate and read without stooping.

2. There is almost unlimited space for
dials, etc., and as these are not visible
when the lid is shut, they need not be
arranged in a symmetrical order—a great
advantage when one designs one’s own
sets.

3. As there are no holes in the con-
tainer, other than at the back for venti-
lation and the lead-in of wires, it does not
become obsolete when the set is re-
designed.

4. It facilitates the building of the set
in units, which merely rest in position and
can be withdrawn in a few seconds for

ideas for later publication.

adjustment, repair, or complete rebuild-
ing.

Although no gramophone arrangements
are shown in the photograph, there is pro-
vision for mounting a turntable in front of
the fuse panel.

This particular set may seem rather
large for ordinary use, but I see no reason
why this system should not be used with
a container about 2ft. long. The height,
2ft. 6in., is ideal for easy operaticn. The
set is in harmony with other furniture.

CHAS. L. ARCHDALE.

A e A

THE subject of the Receiver in Out-
ward Form interests me chiefly
because, after following the various forms
from a long cardboard former crystal set
to the usual box in cupboard containing
wireless and gramophone, I am at last
going to make a cabinet to suit my needs.

‘ GRAM MOTOR
RECORDS

1 do not mind the cabinet looking like
a wireless set, and, therefore, my panel
will be arranged in the front where it is
handy to tune. I also want to be able to
operate the gramophone without standing
up. The accompanying sketch illustrates
the general idea. The height of the wire-

less set is just convenient for tuning from
my armchair, and the gramophone equip-
ment being in the lower part inside the
doors is easily accessible. Books and
records are nearby as required. I have
the loud speaker away from the set at a
point where it gives best results.
J. W. BAMENT.

e D A e

HE illustration shows the possibility

of two alternative arrangements, one
for a table model, receiver only, and one
with speaker included.

= 3
tWuminated
~ Switch indicatos
Spac: either
for Speaker or books .

==

g sete

In the one case it will be seen that the
speaker is a separate unit which can be
placed in the centre of the set, or, if it is
required to mount it away from the
receiver, the space can be used as a book
rest. D. A. BELL.
THE accompanying photograph is of a

receiver which I built about two years
ago and which, although certainly not
claiming to be ideal, may be of some
interest.

The receiver itself is based on The
Wireless World Four, but modified to
suit my conditions—100 volt D.C. supply
from private plant. The cabinet design,
it will be noticed, is plain and straight-
forward ; no attempt has been made to
disguise it as anything other than a radio-
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gramophone, although at the same time
it is not obtrusive. All the controls and the
speaker grille are covered up when not in
use, not so much with the object of hiding
them as to protect them from dust and
damage ; this, to my mind, is important,
as any receiver with cxposed controls is
hopeless to keep clean.

There are some points which may be of
interest in connection with design. Lower-
ing the panel in front of the controls
automatically switches on the receiver.
The speaker grille is at a reasonable
height, and the controls are reduced to a
minimum. J. B. BROCKBANK.

=4 [ wn (=2

MY sketch for a design for a radio
cabinet has no pretensions to
originality. It embodies what is, in fact,
a variation of the system of dial used in
the Philips receivers, but has clearly

‘\

| -
Volume control Knob.

gn 6’0“; th
Lt i wave
Simler Serdiger A

visible scales and large sunk tuning knobs
at the side of the cabinet which allow of
tuning and control with the minimum of
discomfort. G. D’O. GOWAN.

L IR A ™)

THAT the subject of cabinet design
should be raised in our leading radio
journal at the present time is most oppor-
tune, as developments in this direction
appear to be at a standstill.

In my opinion it is seldom convenient
for the receiver and reproducer to be
placed in the same cabinet, for the simple
reasons, first, that if the person who

Wireless
World

usually selects the programmes is seated
alongside the receiver the result is far
from pleasant for him. Secondly,
if the receiver is placed at a convenient
listening distance for those who wish to
hear the programmes it then becomes
necessary to walk over to the receiver in
order to adjust volume, tune in to other
stations, or switch off. For these reasons
it seems that the most satisfactory arrange-
ment is to separate the receiver from the
reproducer.

The receiver itself should be in the room
most generally in use by the occupants, in
a position so that it i1s easy of access to
conirol.  Single or dual loud speakers
might well be accommodated in the ceil-
ing. A grille could be designed to har-
monise with the general furnishing scheme.
This would, perhaps, only be permissible
where the ceiling is fairly high.

On the question of the tuning indicator,
would not all confusion in tuning be
eliminated by omitting station names alto-
gether from the tuning scale and printing
wavelengths only?

A. R. KINGSTON.

w” ©“ s =]
I WAS interested in your request for

readers’ ideas for improved cabinet
designs for wireless receivers.

PEETOE

The of a

accompanying sketch is
rather unusual type of radiogram cabinet,
which would obviate many of the disad-

vantages of the present styles. The
sloping panel and the opening for the
operator’s legs would ensure absolute
comfort when sitting at the receiver for
long periods, and for this reason the height
of the cabinet has been kept low.

The receiver is isolated from the loud
speaker side of the instrument, and this
should ensure that no vibration of valves,
etc., takes place.

The gramophone side can be used with-
out touching the receiver control panel.

H. W. KOHLER.

[ I R )

I COMMENCED wireless experimenting
over twenty years ago with a coherer,
and was a reader of your magazine in its
first year. I enclose a rough sketch of my
suggestions for the wireless set. Briefly,
they are as follows: —

1. The whole of the tuning scale should
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be visible at once and should be reason-
ably large.

2. Knobs which have to be turned
through more than a right-angle should
be abolished. The tuning and volume
controls should, therefore, take the form
of sliding knobs, and these should carry
the pointers.

3. Names of stations should appear on
the tuning scales, the addition of wave-

Hnob with
ponters well
clear of fingers

lengths serving for the location of new
stations. The name-strips (long wave and
medium wave) should be readily remov-
able and replaceable, and of material on
which alterations or additions to names
could be made in ink.

4. Since names of stations are to
appear, the scale should be vertical so that
all names may be written horizontally.
For this reason, and also so that the set
will take up less table space, the cabinet
should be of the upright type.

5. If both volume control and reaction
are fitted one knob should increase the
volume from zero to maximum, and then
proceed to increase reaction from zero to
maximum, the numerical scale being
continuous.

6. The wave-range switch should carry
a pointer which indicates the scale in use.

7. A knob changes from radio t> gramo-
phone. The on-off switch should not be
incorporated in this or in the wave-range
switch, but should be quite independent.
1t should be of the tumbler pattern, with
a prominent knob the position of which
(up or down) can easily be seen from a
distance.

8. The front of the cabinet should slope
back at such an angle as will facilitate
reading the scales.

9. A loud speaker should not be incor-
porated in the set, but the cabipet of one
or the other should contain a number of
different lengths of flexible twin wire
which may be used singly or plugged
together for connecting the loud speaker
to the set. The connecting plugs should
be keyed.

10. When the circuit will allow of it a
frame-aerial might be supplied to plug
into the top of the set. It should rotate
independently of the set. There should
be a switch to change over from the in-
ternal aerial-coils to the frame-aerial.

11. If it is @ mains set, its cabinet should
contain several lengths of mains-connect-
ing wire. It should also contain an
adaptor which, plugged into-a 15 amp.
socket, will take the 15 amp. plug of a
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fire as well as the 5 amp. plug of the
set; and also an adaptor which, inserted
into a lampholder, will take a lamp as well
as the plug of the set.

Incidentally—but I think the point is
significant—the controls suggested would
make a set almost ideal for a blind person.
It is intended; of course, that pointers
should be actual projections and not
simply marks on round knobs.

W. LL. LAWRENCE.

wn h h A

THE accompanying photograph shows
an oak corner receiving set which was
made up for me by Jonathan Fallowfield,
Ltd., of Newman Street, W.1. The loud
speaker is behind the upper doors, which
open when the set is in use. It is placed
at the correct height, and the wireless

receiver is enclosed in the centre section,

which has a drop door. At the base there
is ample room for accumulators, batteries,

and other articles.
F. DUNCAN HINDLEY.
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THE accompanying sketch indicates
my suggestions for receiver design.
1 fail to understand why manufacturers
make the tuning scale so small. The scale
could be an endless band adjustable by
means of a hand screw with the principal
station names prominently printed on it.

nged
front as
w:—iti.ng desk
A

My idea of a cabinet is that it should
be a simple stand or table which is re-
movable to any position, with a speaker
self-contained. A. H. McDONALD.

Wireless
Worla

HE illustration shows a method of
accommodating a midget aerial-less
mains set to be fitted into the arm of a
modern armchair. Such a set might be
built to slip in and out of the chair, with

Space
for chassis

a wooden cover to go over the place which
accommodates the set when the set is not
in use. The speaker, if a midget moving-
coil unit is used, can be fitted on an in-
clined baffle so as to direct the sound to-
wards the listener.

CLAUD POWELL.
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MY cabinet has been designed for my
latest preparations for a new power-
ful radiogram. The arrangement of the
speaker, which is a Celestion M.C. PPM29,
s unconventional, but locating it in this
manner did not reveal any ill effects, and
I observed an increase in the reproduction
of bass. The set stands on felt padding
and rubber buffers to protect components,
valves, etc., from vibrations set up by the

speaker.

The sketches are, 1 think, self-
explanatory. The arrangement has ad-
vantages: —

(1) Adaptability to harmonise with the
general style of furnishing.

BACK VIEW

Window 7x24
1] lumhr_\ahcd
e

- B .9,

(2) 1t is a radiogram with its own indi-
viduality.

(3) The control knobs have been
arranged on a sloping front at a convenient
height from the floor level, "and tuning
can be carried out with perfect ease and
comfort, either standing or sitting.

(4) The loud speaker is concealed.

(5) No fret is required, a plain round
hole only being necessary.

(6) The gramophone motor can be
accommodated in a convenient position.

(7) Easy access to all parts of the radio
receiver power components, loud speaker,
and gramophone motor is an important
feature.

C. G. ST. AUBYN POWELL.
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LIKE to listen in comfort somewhere

near the fire and dislike jumping up
and down to alter the set or change re-
cords. Everything must be controllable
from my armchair, but I will not tolerate
a loud speaker blaring in my ear, nor at
my feet from the bottom of the console.
The loud speaker must be a separate unit.

My ideal arrangement, therefore, is to
have the loud speaker in a corner at the
other end of the room at about head height
when sitting down. If I want the loud
speaker beside me on occasions, it is so
designed that its cabinet will fit securely
on top of the set. I find there is not much
wrong with the old-fashioned numbered
condenser dials, if well illuminated and if
only the makers would make the numbers
big and clear enough. After all, the in-
strument is a wireless set, and ease of read-
ing should be the first consideration. .

G. PRIDE.

THE accompanying sketches show two

designs where no attempt has been
made to avoid the appearance of a wire-
less set, my personal opinion being that
this is the proper way to approach the

problem.

A Non Resoance

WIDE VIsION
> =
=

Pleasing effects can be obtained by a
choice of different woods. The loud
speaker box can, for example, be in black
and very dark wood used for the rest of
the design, with slightly lighter tone wood
for the side panel in the left-hand design,
which, incidentally, is the one I prefer.

C. RANDALL-COOK.
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MY suggestion for a radiogram is a
two-unit system, having the wire-
less set and the speaker in one side and
the gramophone equipment in the other.
The tuning scale is inclined and is thus
easily visible from a standing position.
The main tuning controls are located on
each side of the top of the cabinet, whilst
switching, volume, and tone controls are
on the top of the front of the cabinet. The
speaker is mounted below the radio
chassis, preferably on an inclined baffle.
The gramophone has a motor board
flush with the top of the cabinet, with a
deep lid hinged at the back. The cabinet
below the turntable provides space for
accommodation of records.
J. G. STOTT.

(To be concluded.)
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HINTS AND TIPS

IN a great number of gramophone pick-
ups, movement of the armature to
which the needle is cecured is damped by
small pieces of indiarubber. Possibly the
climatic changes we have recently experi-
enced—from an exceptionally hot summer
to a cold winter—are
responsible for the fact
that a great deal of
trouble has lately been
experienced  through
perishing of this damping rubber.  The
possibility of this trouble should always be
borne in mind when a pick-up fails to
function.

As a rule the replacement of the rubber
is rather beyond the capabilities of the
average amateur, but in many cases satis-
factory repairs have been effected with the
help of bicycle-tyre patching rubber or a
piece of car-tyre inner tube—depending on
the thickness required.

Pick-up
Damping

IT is no exaggeration to say that certain

forms of interference can be either
eliminated entirely or at least mitigated
by directional reception—and in no other
way. In spite of this, owners of portable
“or transportable sets with frame aerials
seldom seem to turn
the valuable direc-
tional properties of
their receivers to good
account.

More often than not, the user of a frame
aerial set swings the frame to the planc
of the wanted station (as indicated by
maximum signal strength) and considers
that nothing more can be done.

Although this procedure 1is ‘correct
enough when there is no interference, it
can generally be improved upon if the
directional properties of the frame are to
be employed for silencing an interfering
transmission. Take as an example the
conditions illustrated diagrammatically in

Directional
Reception

INTERFERING
STATION

INTERFERING
STATION

WANTED
STATION

WANTED
STATION

FRAME FRAME
AERIAL AERIAL

(a) (b}

Fig. 1.— Illustrating the possibilities of
directional reception, and the best way to
eliminate interference.

Fig. 1 (a): by swinging the frame in the
manner 1ndicated, the ““wanted *’ station
will admittedly be heard at full strength,
but, equally, signals from the interfering
station will hardly be weakened at all, as
the plane of the frame aerial is also quite
favourable for their reception.

AIDS TO BETTER
RECEPTION

The right course to adopt is illustrated
in diagram (b). The rule is that the frame
aerial should be oriented for mimimiin
signal strength from the interfering
station, irrespective of its position with
regard to the wanted station. One must
take one’s chance as to whether this latter
station will suffer serious attenuation. In
the example given it will not, but in any
case nothing can be done; it will merely
be proved directional reception cannot
help in that particular instance.

The main reason for the course of pro-
cedure at present advocated is that the ad-
justment of a frame aerial is quite critical
about the point of minimum signal.

THE undesirability of indiscriminate
screening of H.F. leads has already
been pointed out ; excessive stray capacity,
with consequent restriction of tuning range
is the most probable penalty for excess of
zeal in this direction.  With regard to

reaction circuits, how-

Screened ever, it may be pointed
Reaction out that no harm is
Leads likely to result from

using quite long-
screened leads. In a reaction circuit
ample energy should be available, and a
little extra loss may be faced with
equanimity. With regard to extra stray
capacity, too, trouble necd hardly be
anticipated as the capacity of the screened
lead will be either in parallel with that
already connected between detector anode
and earth, or else in parallel with the re-
action coil. In neither case is its presence
likely to be prejudicial to results, although
it may be necessary to use rather more
reaction condenser capacity than usual in
order to provoke self-oscillation.

In view of the interest lately shown in
receiver design from the point of view of
convenience in operation, it may be re-
membered, then, that the reaction con-
denser may be mounted in the most con-
venient position, and its connecting leads
may be screened if they are likely to pro-
voke instability.

HE mains connection to an A.C. re-
ceiver in theoretical circuit form
(Fig. 2 (a)) appears to be almost dis-
armingly simple, and one would hardly
cxpect that any special precautions need
be taken with regard to this part of the
set. Experience would

h _ indicate, however,
T; (‘)tnhOﬂ' that an appreciable
wite amount of hum and
other background

noises are often introduced by a carelessly
made connection.

For this state of affairs, the blame must
be ascribed to the fact that the mains leads
arc usually led into the back of the re-
cciver, and, naturally enough, the on-off
switch is mounted in an accessible posi-
tion at the front.  Consequenetly, the
leads to the switch are likely to run in
close proximity to the tuned circuits and
other parts of the receiver, and so any
interfering potentials that they carry may
easily be induced into circuits where they
are liable to cause a good deal of annoy-
ance.

A.C. MAINS

i

SWITCH

Y

IMIMJ IMDIMDI IMLOI

@

TRANSFORMER

107

SWITCH TO MAINS

®

Fig. 2.--The wiring of an on-off switch in
an A.C. mains set. Fuses, though often
fitted in the mains leads, are omitted.

It is for this reason that designers of
mains sets for home construction some-
times prefer to omit the switch altogether,
on the assumption that it will be con-
venient to control the supply of mains
current from a wall switch or similar
fitting.  In many cases this is quite a
practicable plan, as a mains set is not like
one operated from batteries; it does not
greatly matter if it be allowed to con-
sume current for a few minutes when it is
doing no useful work, and so there is no
great need for a switch immediately under
the user’s hand.

When the switch is mounted in the re-
ceiver it is worth while to devote a little
thought to its position, and also to the
“run’’ of the wiring through which it is
connected. The leads should be twisted
together as shown in diagram (b) and
they should be kept well clear of the re-
ceiver wiring and components. In some
cases it is worth while using a length of
twin lead-covered cable for the switch
connection. = Of course, the metal cover-
ing should be earthed.
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Q.A.V.C.

A Mecharucal System of Quiet Automatic Volume
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Control

A UTOMATIC volume control is sometimes regarded as a mixed blessing on
account of the strong background noise which usually appears between
stations. Quiet A.V.C. systems have hitherto been looked upon with disfavour

since they required an additional valve and complicated the receiver.

In this

article a mechanical system is described which is extremely simple and readily
fitted to an existing receiver.

By F. L. HOSSELL

HILE the principle of auto-
matic volume control is now
generally considered essential
in any receiver intended for
more than purely local-station reception,
it cannot be denied that the system makes
tuning rather a nerve-racking business
owing to the rise to maximum sensitivity
which occurs immediately the set is tuned
away from a carrier. A purely palliative
‘measure is to reduce the sensitivity of the
set while searching, as with the now-
familiar ‘‘noise suppressor.’”’ This requires
the manipulation of an extra control, how-
ever, which is apt to be forgotten until
the noisy background reminds one of its
function—and then it is often left in the
less-sensitive position so that the full sen-
sitivity cannot be used.
These troubles can be largely done away
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Fig. 1.—This diagram of the LF., detector, and L.F. circuits of a superheterodyne shows how
readily a set can be adapted to Q.A.V.C. when a mechanical system is employed.

with by ““ quiet A.V.C.,”” but to add this
system to an existing set calls for much re-
designing if the usual method of arrang-
ing for an L.F. valve to be overbiased in

the absence of a signal is used. A system
which can be added to an existing set,
however, is the mechanical method, which
makes use of a relay. This relay is con-

The Weston relay used in an experimental
receiver can clearly be seen at the back of
the gang condenser in this illustration.

nected in a low (signal) potential part of
the anode circuit of a controlled valve and
prevents signals of less than a pre-deter-
mined strength from being passed through
the L.F. amplifier.

A sensitive relay is fully energised by a
very small current only, and Yhus it is
necessary to shunt the winding with a vari-
able resistance applommately equal to
that of the relay winding, in order to pre-
vent saturation by the anode current of
the valve. The relay used in the Fulto-
graph equipment, which can often be ob-
tained very reasonably, is quite suitable,
and has a resistance of 2,000 ohms.
The well-known ex-Government Weston
moving-coil relay has a resistance of 350
ohms, and is also satisfactory for this pur-
pose.” The variable resistance R (Fig. 1)
is also important as a control.

The circuit diagram of the I.F., det.,
and L.F. stages of a typical modern
superheterodyne is shown in Fig. 1, and
it will be seen that the relay coils are con-
nected in the anode circuit of the L.F.
valve, while the contacts are employed to
short-circuit the L.F. output of the de-
tector valve. In the absence of a current
flow through the relay coils the contaets
are open. The normal no-signal anode
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current of the I.F. valve, however, is suffi-
cient to close the contacts and short-cir-
cuit the L.F. output, thus preventing any
background noise. When a signal is
tuned in, the I.F. valve anode current
decreases through the action of the
ordinary A.V.C. system, and the cnergisa-
tion of the relay decreases so that the con-
tacts open to permit reception.

Any valve which is controlled by the
A.V.C. system will serve to operate the
relay, but the valve which shows the
greatest change of anode current on a
signal being tuned in is most suitable.
A V.M.P.4 used in an L.F. amplier
showed a current drop from 4.6 mA. to
1.35 mA., or approximately 46 per cent.
drop on a strong signal, whereas the ancde
current of a D.D./Pen dropped from 8.5
mA. to 7.5 mA., or only 12 per cernt.
The contact points of the relay must not
be connected in a circuit carrying any
appreciable current, so that it is con-
venient to arrange them to short-circuit
the secondary of the L.F. transformer, or
the grid leak of a resistance-coupled
valve, thus preventing any signal being
passed through the amplifier.

The Operation of Q.A.V.C.

With the set switched off the relay
should be adjusted to its most sensitive
position, that is, the movement should be
restricted as much as possible, and the
moving armature brought close to the
magnet. With the set switched on, but
the aerial disconnected, the resistance R
should be adjusted so that the contacts are
just held closed by the anode current.
The pull-off spring can often be adjusted
with advantage at this time. Any decrease
in the value of the variable resistance will
result in a smaller current passing through
the relay and the points will open; and
vice versa, any increase in resistance will
increase the current through the relay and
the points will be held closed by a rather
greater force.

With the aerial connected and the set
tuned to a streng station the drop in the
anode current, owing to A.V.C. action,
will at once allow the points to open, and
the signal will be heard. As the tuning
is moved away from resonance the anode
current will rise and the points close again.
In practice, the change in anode current
necessary to operate the relay depends
upon the precise setting of the resistance
R, which should be mounted in an acces-
sible position. On a ‘“‘noisy ™’ ¢vening a
station that is of entertainment wvalue
should first be tuned in and the control
moved until it is just ‘“silenced ’’ ; a slight
backward movement will bring it ‘““in”’
again and, provided that the control is
then left alone, only stations that are of
equal or greater strength can be heard, a
dead silent background when tuning being
assured. If full use of the sensitivity of
the set is required the control should be
moved to the position of lowest resistance,
when, of course, the contacts will be per-
manently opened and all stations heard.

Wireless
Worlal

Any intermediate position can be selected
as required. i
The success of the device depends upon
how carefully the relay is adjusted, the
sensitivity of the instrument, the percent-
age change in anode current and how near
to ‘“ closing point *’ the variable resistance
can be adjusted. The use of the lowest

" possible total resistance for R leads to the

smoothest operation, and a little patience
in the adjustment of the armature contact
peints will be well repaid by reliable
operation.

1f the speaker is mounted in the same
cabinet as the receiver (and relay) tie
relay should be mounted on sponge rubber
to prevent vibration from. affecting the
contacts. It will probably be necessary to
screen the lead from the grid (or trans-
former secondary) to the relay contact to
avoid hum.

It will be seen that the addition of this
form of Q.A.V.C. leads to little modifica-
tion of a receiver, and it undoubtedly re-
moves the chief drawback of A.V.C—the
noisy background while tuning. It should
be realised, however, that the success of
the system depends almost entirely upon
the use of a suitable relay, and if an insen-
sitive or poorly constructed instrument be
used an unsatisfactory performance will be
inevitable.

“FARDENTE” DEAF AID

ILTHOUGH weighing only 4} lb. and

measuring 8 x 7 X 3in., this unit

incorporates a valve amplifier complete
with H.T. and L.T. batteries. Not only is
the sensitivity superior to that of the ordi-
nary battery-energised carbon microphone
type, but the quality of reproduction shows
a marked improvement. In addition to the
usual volume control, a tone control trans-
former is included so that the qualitv of
reproduction can be modified to. meet
special requirements. We have had an op-
portunity of hearing a demonstration of this
instrument, and can vouch for the high
degree of sensitivity attained. It was speci-

includes

-other gaseous rectifiers.

The ¢ Fardente”’
Deaf Aid, which
valve
amplification and
tone control.
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THE RADIO INDUSTRY

HE makers of the Eclipse combination
tool, reviewed in our issue of Decem-
ber 20th last, ask us to make it clear
that the appliance is only obtainable from tool
dealers—not direct from the makers.
G e e

Those without mains whose tastes never-
theless run to highly ambitious multi-valve re-
ceivers will be interested to learn that Siemens’
“Power’’ type triple-capacity batteries have
been drastically. reduced in price. Reductions
average nearly 25 per cent.

< < <

Mullards have just introduced a new in-
directly heated pentode, type Pen.4VA, which
has a considerably greater output than the
Pen.4V. Normally, a seven-pin base will be
fitted; Mullard H.F. pentodes with the same
type of base will shortly be available.

< e <

Hydra paper dielectric condensers are now
being made in this country by the Telephone
Manufacturing Company, Ltd., of West Dul-
wich, for whom Harwell, Ltd., of The Sessions
House, Clerkenwell Green, London, E.C.1, are
agents and distributors. A list. of the various
tvpes is now available.

The G.E.C. announce a substantial reduc-
tion in price of the triple capacity 60-volt high-
tension H.T. battery (No. L.260), which is
to cost only 8s. 6d.

<> > < .

Tt is indicative of the increasing robustness
ol modern valves that in future all mains-
operated sets despatched from the Marconi-
phone factory at Hayes will have the valves
already in position in the appropriate sockets.

< <

A special tuning system, using Braille
characters, is employed in the wireless re-
ccivers for the blind made by Burne-Jones and
Co., Ltd. This firm tells us that already some
24,000 sets have been supplied, and {further
orders have just been received.

BOOKS RECEIVED

Les Redresseurs de Couraut by Raoul de
Bagneux. The construction, use and character-
istics of various types of current rectifiers,’
including commutators, vibrating reeds, elec-
trolytic, metal, thermionic, mercury vapour and
Pp. 124, with 59
diagrams. Published by Etienne Chiron, 40
rue de Scine, Paris, 'VI. Price 10 francs.

The Laboratory Workshop by E. H.
Duckworth and R. Harries. A simple
course in apparatus making and the use
of tools, including the selection and
general equipment of a laboratory work-
shop; marking out, cutting, drilling and
bending sheet metal, rod, strip and tube ;
screw cutting, soldering, woodworking ;
cutting, drilling and grinding of glass;
electric wiring, etc.; also
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the design and manufacture
of various scientific appara-
tus and models. Pp. 246
+xi, with 428 illustrations
and diagrams and 8 plates.
Published by G. Bell & Sons,
Ltd., York House, Portugal
Street, London, W.C.2.
Price 10s,

Wireless, its Principles
and Practice, by R. W.
Hutchinson, M.Sc. 2nd edi-
tion, revised and enlarged.
A notice of the first edition
appeared in our issue of Feb-

ally noted that, in spite of the high over-
all amplification, the feed-back between the
ear-piece and the microphone was negligible.

The unit is obtainable with or without
volume control, and particulars of prices
are available from the maker, Mr. R. H.
Dent, 309, Oxford Street, W.1.

ruary 17th, 1933. In the
revised edition the author
has added important new sections dealing with
recent developments such as Class ““ B’ Ampli-
fication, Q.P.P., A.V.C., Loud Speaker Baffles,
e¢tc.  Pp. 308 4+xii, with frontispiece and 220
diagrams and illustrations. Published by the
University  Tutorial Press, Ltd., Barlington
Hcuse, Cambridge, and High Street, New
Oxfcrd Street, London. Price 3s. 6d.
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BROADCAST
BREVITIES

By Our Special Correspondent

Encouraging Sounds

ALTHOUGH no egg has yet been hatched
by the Committee appointed by the

Institution of Electrical Engineers to in-

vestigate problems of interference with

radio reception, I have heard a few en-

couraging cackles,

Bad Economics

I have heard, for instance, that the Com-
mittee has decided that it is thoroughly
bad cconomics to concentrate on eliminat-
g the interference at the receiving end.
Better far, argues the Committee, that one
malefactor be put to expense than that a
hundred honest neighbours should have to
pay for anti-interference chokes.

But Who Will Pay ?

This is splendid reasoning so far as it
goes, but who is to make the malefactor
pay? No amount of heroics and rhetoric
from the I.LE.E. will bring about a change
of heart in the pork. butcher whose sausage
machine is performing the job required of it.

Government Action Seems Inevitable

When legislation does come, it will prob-
ably affect only such radiations as interfere
with the reception of B.B.C. stations. If
a listener chooses to put his set in the ex-
tremely sensitive condition required for dis-
tant reception, he must expect a higher pro-
portion of man-made static.

Static-measuring Instruments

Some very interesting interference-
measuring equipment is now being examined
by the ILE.E. Committee. Hitherto there
has been no quantitative method of measur-
ing man-made static. Opinions of observers
on the question of sound-levels differ as
widely as those of the village policeman
and idiot respectively regarding car speeds.

Now the Committee is seeking an instru-
ment which will give the same readings with
different observers.

e “n @ e
New Short-wave Masts at Daventry

NEVER the people to take troubles lying

down, the B.B.C. engineers are trying
hard to improve the Empire transmissions.
Two j350-feet steel self-supporting towers
are now shooting up at Daventry to pro-
vide a mammoth omni-directional short-
wave aerial.

Mr. Ashbridge is determined to cover the
world at all costs, and I believe that, despite
any loss of engineering prestige, he would
even be prepared to take my hint of last
week, if need be, and erect relay points at
such places as Cairo, Gibraltar, St. Helena,
and Hong Kong.

Where Britain Lags

At present Britain is undoubtedly lag-
ging behind in the matter of world trans-
missions. The new Weltsender at Zeesen
is proving a doughty rival, while the
French Poste Coloniale has attained a world-
wide popularity which Daventry has never
had, notwithstanding its five different trans-
mitting periods.

CUTTING OUT THE APPLAUSE. When acts are broadcast from the New Amsterdam Theatre,
West g2nd Street, New York, this six-ton glass “curtain’’ is lowered to eliminate all sounds
from the auditorium. Vet the audience continues to clap !

Colonial Listeners are Technical

No fewer than 11,000 letters were received
last year in regard to the Empire pro-
grammres.  Many of these contained valu-
able hints aiid resulted in the changing of
aeriais and wavelengths.

The Colonial listener seems to take wire-
less more scriously than the pampered dar-
lings at home. Whereas no one in Poplar
or Pudsey would proffer advice to a short-
wave station at the other side of the world,
the Empire pioneer who gets a thrill out
of Big Ben will go to any amount of trouble
to let broadcasting engineers know how
their signals are coming across. Advice from
the Colonies is very often valuable because
the exile from home, being a resourceful
kind of chap, has had to master the general
principles of the radio art. His technical
qualifications are often of a high order.

(= I " e ]

Breakfast Brcadcasts are Coming

NE of these days the B.B.C. announcer
will blandly state that it has been de-
cided to inaugurate early morning trans-
missions. The innovation is bound to come,
notwithstanding these tiresome explanations
about technical and staff difficulties. With
the money at its disposal, the B.B.C. could
quite easily maintain a twenty-four-hour
service, although this would certainly entail
duplication of existing plant.

Overworked Transmitters

Just now the B.B.C. transmitters are
really being overworked. The only time for
thorough repairs and replacements is on
Sunday mornings when the engineers go
round the apparatus and inspect the masts.

Long-lived Valves

Valves, I am told, are rarely replaced
until they actually ‘“blow,”” for there is no
saying how long any valve may last. It
may have a short life of twenty minutes,
or, like a certain water-cooled valve now in
use at Daventry, continue for three or four
years.

Replacement valves are always standing
by and can be switched in at a second’s
notice.

Programme Expenses—Nil

As for programme expenses in connection
with breakfast broadcasting, these could be
practically nil. For what does that ex-
pensive Gramophone Department exist,
and why did the B.B.C. expend so many
pounds on the Blattnerphone system?

L L T

An American Speaks

F the B!B.C. announcers would take a
lesson from a citizen of the United States
they might be interested in the ‘‘ten guid-
ing principles for announcers’’ recom-
mended by Dr. Frank H. Vizetelly, the

American lexicographer.

No False Inflexions, Please
A clear-speaking voice is, of course, essen-

tial, but Dr. Vizetelly demands also ‘‘a
knowledge of the tonal quality of words
and their psychological effects beyond their
dictionary meaning.”’

There is wisdoin, too, in this exhortation :
‘“ The announcer must never try to inflate
by false accentuation what is essentially a
simple home-like phrase to the proportions
of grandeur.”

The Listener as a Human Being

You must also remember, Mr. Announcer,
that you are ‘‘ talking to live, human beings
who have loved, struggled, laughed,
dreamed, despaired, and hoped.”’

What a picture of the typical ten-shilling
licence-holder!
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Taking the Mike to Rugby

ERY few readers of The Wireless World
will want to miss the ambitious broad-
cast to be undertaken by the Midland Region
on February 17th, when a tour of “* G.P.O.
Radio’’ at Rugby will be broadcast. The
programme, which will also be relayed to
London Regional listeners, will include a
visit by microphone to the top of one of
the 8z0-feet masts, whence an engineer will
give listeners a bird’s-eyve view of the lay-
out of the station.
This fine programme item is typical of
the Midland Region, which is supreme in
the realm of outside broadcasts.
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News of the Week

Current Events in Brief Review

High Power from Brittany
SITE has at last been chosen
for the French 120-kilowatt

regional station in Brittany. Dur-

ing the construction of the new
station, the Rennes transmitter,
which it replaces, may be tempo-
rarily increased to a power of
. 40 kilowatts.

Short Waves from Germany

HE times of transmission from

the German short-wave station

at Zeesen have again been altered.

The new time-table is as {ol-
lows: — ,

Asia: DJA, 31.38 metres (1300
to 1600 G.M.T.).

Africa: D]JD, 25.51 metres;
DJC, 49.8 metres (1800 to 2130
G.M.T..)

South America: DJA, 31.38
metres (2200 to otoo G.M.T.).
North America: DJC, 49.83
metres (2300 to o230 G.M.T.).

Sunspots and Wireless

STRONOMERS predict that

1934 will be a good year for
wireless. Authoritics at Greenwich
Observatory told the Morning
Post last weck that the year is
expected to see the lowest ebb of
sunspot activity for more than
eleven years. Short-wave wireless,
therefore, should now steadily in-
crease in strength, while medium-
wave reception, which is now very
nearly at its best, may tend to
deteriorate within the next few
years. Long-wave reception over
long distances should gradually
improve.

Police Radio in Yugoslavia
HE possibilities of police wire-
less arce being considered by
the Yugoslavian Government, and
negotiations are now bheing con-
ducted with a - British firm for the
supply of short-wave apparatus.

Atomic Physics

UNDER the auspices of the
Physical  Society, a Confer-
ence on Atomic Physics will be
held in 1934. The Conference,
which will be opened by Lord
Rutherford, will be the first of its
kind to be held in Ingland.

100 Kilowatts from
Czechoslovakia ?

T has been decided to build a

3o-kilowatt broadcasting station
at Banska Bystrica, Czecho-
slovakia. Ultimately, the power
may be increased to 100 kilowatts
with the closure of the station at
Bratislava.

Electrical Heckling
DA.\HSH broadcasting has had

its first taste of electrical
heckling. During a recent talk
by a well-known  politician,
M. . P. Hanssen, a harsh voice
suddenly broke in on the trans-
mission, excitedly contradicting
the speaker and continuing with
a string of political slogans. The
engincers, who at once switched
over to another line, consider that
the interference must have been
brought about by the coupling of
a field microphone to the land line.
The offender has not yet been
identified.

BLATTNERPHONES AT BARI. A large proportion of the programmes
from this popular Italian station are of the recorded variety. Steel tape
versions of the transmissions from other stations are often included.

Not Wanted
TISTENERS to the Norwegian
station at Vardoe have made
a strong appeal to the Post Office
for the closing down of the station.
. The reasons given are, first, that
the programme consisls entirely
of gramophone records, and,
secondly, that the people of Fin-
marken, for whom Vardoe is the
““local,”” can manage quite well
without a regional transmitter.
They have all acquired the habit
of long-distance listening and pre-
fer the Swedish and British pro-
grammes,

Australia des British

HE Australian Government has

placed an order for four new
7-kilowatt broadcast transmitters
with the Standard Telephones and
Cables, Ltd. The four stations,
which will act as relays, will be
installed at Launceston, Tasmania ;
Townsville, Qucensland;  Sale,
Victoria; and Graf{ton, New South
Wales. The first of these four
stations will be manufactured by
Standard Telephones and Cables,
Ltd., in London, while the other
three will be made by their asso-
ciated company in Australia.
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TAKING WIRELESS ABROAD. This English owner of an H.M.V.
Portable A.V.C. set was “snapped’’ on the quay at Boulogne during °
the customs inspection. Wireless makes an ideal travelling companion.

The Radio Magazine

“7HAT goes on behind the

scenes in  broadcasting s
faithfully mirrored in TVe Radio
Magazine, Newnes's illustrated six-
penny monthly edited by the well-
known wireless journalist, Mr.
Garry Allighan.

The February number includes
intimate interviews with famous
microphone personalities and con-
iains a picture gallery of portraits,
Printing is by photogravure pro-
cess.

The Engineer’s Year
Book
NO fewer than 2,623 pages go
to make up the joth Edition
of the Engineer’'s Year Book for
1933-34 (Morgan Bros., Ltd., 28,
Essex Street, Strand, London,
W.C.2). The wireless and elec-

, trical engineer will be specially in-

terested in Sections XXIX and

XXX, in which ¢very phase of -

the subjects is covered. The use-
ful data relating to radio com-
munication has been supplied by
The Wireless TWorld and includes
formule for wavelength, capacity,
inductances, etc., together with
wire tables and tuning charts.
Price 31s. 0d.

English Programmes
from China
CHI;\'A’S most powerful broad-

casting station, NXGOA, Nan-
king, working on 75 kilowatts with
a wavelength of 455 metres, will

send out ‘‘international good-will
broadcasts”’ on January 28th,
29th, and 3oth next from 10 to

11 p.m. (G.M.T.) under the aus-
pices of the International DX’ers
Alliance. We understand that all
announcements will be made in
English and that the music will
have a Western flavour.

British listeners who can cut out
Langenberg, on 455.9 metres, may
succeed in picking up these inter-
esting programmes. We shall
gladly welcome reports.

Television on the Screen

ELEVISION pictures 5 feet

square were shown on the
screen during an interesting lec-
ture recently given by Mr. H. M.
Dowsctt before an audicnce of two
hundred people at the Marconi
Works, Chelmsford. The apparatus
emploved was the Marcani fifty-line
system, and the piclurcs were pro-
jected some 20 feet on to a trans-
parent screen and viewed by the

audience at a distance of 100 feet
on the farther side of the screen.
The picture required a frequency
band of 18 kilocycles, which gave
much more detail than the nar-
rower band television at present
transmitted by the B.B.C., but it
is stated that a band even as
narrow as 9 kilocycles can provide
pictures of interest to the public.

The year 1934, said the lecturer,
will be a great testing year of vari-
ous systems of television.

Luxembourg Undaunted

THAT Radio Luxembourg is not

perturbed by the Lucerne Plan
is evident from the publication of
an impressive programme for the
coming months.

Variety is to be the kev-note
of the transmissions, and an effort
is to be made to suit the pro-
grammes to the time of day. Be-
tween 12 and 2 p.m. and 7 and
9 p.m., when the workers are ““in
repose,”’ the music is to be gay
and amiable. After g in the even-
ing a severer note will be struck
with symphonic and chamber
music, though there will be relaxa-
tion on Saturdays from ¢ to 10

© with the Péle-Méle feature con-

cinema,
causeries  in

sisting of jazz, drama,
news, and other
French and German.

Bessel Functions and
‘Acoustics
ON Monday next, January 22nd,
Dr. N. W. McLachlan will
open a series of twelve weekly lec-
tures at the Borough Polytechnic
on ‘‘The Applications of Bessel
Functions to Acoustical Engineer-
ing, Including Loud Speakers,
Electrical Transmission Lines, Skin
Effect in Conductors, and Induc-
tion Furnaces.”” The lectures are
from 6.15 to 7.45 p.m.

No previous knowledge of the
subject is expected, though a
knowledge of the elements of the
Calculus and simple infinite series
is required. Full particulars can
be obtained from the Principal,
Borough  Polytechnic, Borough
Road, London, S.E.1.

Five Million
ERMAN licence figures have
now passed the five million
mark, the total of 5,052,607 being
recorded on December 31st. Dur-
ing 1933 the number of licences in
Germany increased by three-
quarters of a million, or 17.3 per
cent,
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Wireless at the Physical Society’s Exhibition

Measuring Instruments for Research and Testing

of wireless apparatus the annual

Exhibition of the Physical Society at

the Imperial College of Science and
Technology is one of the year’s most im-
portant events. Not only are the latest
designs of commercial measuring instru-
ments available for inspection, but the
numerous demonstrations in the research
section can always be relied upon to pro-
voke discussion and stimulate interest in

TO those engaged in the development

Salford logarithmic scale A.C. milliammeter
calibrated in decibels.

the fundamentals underlying the art of
wireless communication. This year’s Ex-
hibition, which was the twenty-fourth of
the series, was held on January gth, roth
and 11th, and of the stands devoted to the
industrial applications of physical pheno-
mena nearly 30 per cent. were showing
apparatus of direct interest to the radio
industry.

Meters for the measurement of A.C. and
D.C. voltage and current were well repre-
sented in the displays of Ernest Turner
Electrical Instruments, Ltd., and Ferranti,

Weston Model 664 capacity test set
(0.001 to 200 mid.).

Ltd. The latter firm were showing a new
type of electrostatic voltmeter with the
e¢xtraordinarily low range of o-150 volts.
The instrument is magnetically damped and
is suspended on springs inside a heavy
cast-iron case. Another exhibit on this
stand was the Universal Valve Tester,
which has been designed to check all the

latest types of valve, including H.F. pen-

todes, double-diode-triodes, heptodes and
Class ““B’" output valves. For taking all
the essential measurements of voltage,

current and resistance in a receiving set
under working conditions, the Weston
Electrical Instrument Co. have produced a
portable radio set analyser (Model E665).

Space does not permit a detailed descrip-
tion of all the new types of voltmeters and
ammeters which were shown, but mention
should be made of the Eliott ‘‘z2in.”
miniature moving-coil instruments, which
are available as normal flush-mounting
instruments or with edgewise dials, and
the logarithmic-scale milliammeter
produced by Salford Electrical
Instruments, Ltd. The latter in-
strument has a centre zero and a
range of plus or minus 30 db.
referred to 1 mA.

The routine testing of fixed con-
densers plays an important part in

the production of wireless re-
ccivers, and this year’s Exhibition
was notable for the wide range of instru-
ments designed to carry out this test with the
least possible loss of time. A direct-reading
scale is employed in all cases. In some
instruments, such as the Evershed and Vig-
noles A.C. ‘* Megger "’ type and the Weston
Model 664 capacity meter, the indica-
tion depends on the current passed by the
condenser for a given voltage and fre-
quency. .

In other cases, such as the Muirhead and
Cambridge Instrument models, a bridge
method is employed. The latter model is
specially suitable where a high degree of
accuracy is required, and a sensitive
galvanometer with rectifier is used to indi-
cate the exact balance. It has a range from
5 micro-mfds. to 2.4 mifds., and the
accuracy is 0.3 per cent. For the measure-
ment of very small capacities a special
bridge having a range of o0-30 micro-mfds.
was shown by Sullivan.

.Signal Generators

Signal generators and service test oscil-
lators are finding an
increasingly wide
market, and new
models were shown
by Muirhead and
Co., Ltd., and
Standard Telephones
and Cables, Ltd.

The Muirhead in-
strument, Type 5-A,
is designed for the
service man, and
covers the usual
medium, long and
intermediate fre-
quency ranges, and
is  provided with

internal modulation
of fixed frequency.
The Standard Tele-
phones signal gener-
ator is of a more
ambitious type, and
is particularly well
suited for wuse in
works development
departments. Unit

Muirhead type 5-A service test oscillator.

construction has been adopted, and the
instrument is designed to run from A.C.
mains. A dynatron radio-frequency oscil-
lator is followed by a screen-grid amplifier,
and the output is monitored by a valve-
voltmeter built into the instrument. This
is followed by a ‘T’ type wvariable
attenuator giving a loss of 120 db. in 2 db.
steps. The R.F. oscillator may be modu-
lated internally at 400 cycles or by means
of an external variable L.F. oscillator.
The output from the set under test is con-
nected to a rectifier-type meter calibrated
in decibels, and the Joad impedance is
variable in steps from 1.5 chms upwards.
To complete the equipment one panel is
devoted to continuity tests and measure-
ments of voltage and current in the
receiver.

The Standard Telephones Model 74300
A.C. mains-operated L.F. oscillator, which
is suitable for ‘providing external modula-
tion for the signal generator, has been

redesigned, and is now fitted with rotary-

Standard Telephones signal generator for overall receiver characteristics.
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Wireless at the Physical Society’s Exhibition—
type decade condenser switches in place of
the miniature tumbler switches fitted to
last year’s model. This instrument is of
the self-oscillating type, and the harmonic
content does not exceed 2 per cent. be-
tween 200 and 10,000 cycles, or 7 per cent.
from 200 lown to 20 cycles.

It is well known that it is very difficult

Ryall-Sullivan precision heterodyne osciliator
(0-12,000 cycles).

to obtain purity of wave-form in the
heterodyne type L.F. oscillator, but an
extraordinarily low value of harmonic con-
tent has been achieved in the Ryall-Sullivan
precision heterodyne oscillator shown by
H. W. Sullivan, Ltd. This instrument,
which has been developed by Dr. L. E.
Ryall, of the Post Office Research Labora-
tories, has a range of o-12,000 cycles. The
oscillators are of the dynatron type, and
the frequency stability, which is of the
order of 1 cycle per second per diem, is
independent of variations in power supply
and load. For output powers of the order
of 50 milliwatts the harmonic content at
all frequencies is less than 0.3 per cent.,
and the variation of output with frequency
over the entire range is within o.1 db.

Although designed primarily for use on
telephone lines, the direct-reading attenua-
tion meter made by the Salford Electrical
Instrument Co., Ltd., is of interest. It
is of the diode rectifier type, and is asso-
ciated with an amplifier and a reflecting
type galvanometer, the curved translucent
scale of which is built into the front panel.
Accurate adjustment of the zero is
obtained by means of a second diode in
shunt with the output load, and the range
of the instrument is o to —45 db.

As was the case at last year’s Exhibition,
the cathode-ray tube occupied an im-
portant place among the exhibits. A very
compact oscillograph unit was shown by
the Edison Swan Electric Co., Ltd. The
overall dimensions of the steel carrying
case are 24in.Xx8in.x15in., and the axis
of the tube is inclined to facilitate viewing.
A linear time base circuit making use of
a mercury-vapour relay is incorporated in
the instrument, and a ‘‘locking ’’ control is
included to ensuré a stationary image.

Wireless
Worldl

The Standard Telephones cathode-ray
equipment has been extended by the addi-
tion of a special film camera working in
conjunction with the existing cathode-ray
unit. Ordinary cinematograph film is used,
and continuous records with film speeds up
to 10 ins. per second (36 ins. per second with
an external drive) may be taken, or the
film may be moved forward one frame at
a time for photographing stationary wave-
forms. Sections of film may be removed
in a light-tight box for development as

desired. Other interesting cathode-ray
exhibits on the Standard Telephones
stand included a demonstration of the

possible use of the Micromesh ‘* Tunograph ™’
as a miniature cathode-ray tube with ex-
ternal magnetic excitation. It was interest-
ing to contrast this miniature tube with the
Cambridge Instrument high-speed cathode-
ray oscillograph, which employs an anode to
cathode potential of 10-70 kilovolts, and is
capable of making photographical records of
transient phenomena having a duration of
less than one-hundredth of one
second.

New Components

There were several exhibits of direct
interest to the set constructor. On the
Dubilier stand, for instance, a new
reversible dry electrolytic smoothing con-
denser for D.C. and universal mains re-
ceivers was demonstrated. No damage
can result from accidental reversal of the
mains polarity, and a much more compact
condenser for a given capacity is obtained
than with paper types, which have hitherto
been used in sets of this type. For the
home constructor there is an 8-mid.
275-volt working model in an aluminium
case at 7s. 6d., and a series of waxed
carton models for the manufacturer.

On the Marconiphone stand a demon-
stration of the copper voltammeter method
of measuring the average H.T. current of
a superhet. A.V.C. portable was in pro-
gress, and an experiment showing the
increase of voltage magnification with the

Ediswan cathode-ray oscillograph.

micro- °
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latest battery variable-mu pentode valves
was also shown.

The Westinghouse exhibit included the
new low-capacity type WX ‘* Westector,”
designed for use on frequencies up to
1,500 kc/s, and an experimental type of
high-voltage rectifier suitable for the H.T.
supply to cathode-ray tubes.

The application of high-permeability
alloys to output transformers is a new

Experimental miniature oscillograph using
the Micromesh ¢ Tunograph’’ with external
field coils.

development of which more is likely to be
heard in the future, and the Telegraph
Construction and Maintenance Co., Ltd.,
were exhibiting an output transformer
with a mu-metal core having a charac-
teristic flat within o.1 db. from 20 to
12,000 cycles. It is interesting to learn
that mu-metal covered three-ply is now
available from Venesta, Ltd., for the con-
struction of screening boxes. This material
should prove invaluable for the screening
of cathode-ray apparatus from external
magnetic interference,

New Output Valve

NEW valve of particular interest to

the battery user has been announced
by Marconi and Osram, and it is claimed
to offer important advantages over other
types. It consists essentially of two iden- -
tical pentodes mounted in a single glass
envelope, and it is intended for operation
in the quiescent push-pull system.

In its action, the valve differs in no way
from previous Q.P.P. systems employing
two separate pentodes. It is, however, un-
necessary to match the valves by applying
separate potentials to the space charge
grids, and this is an important simplifica-
tion. An even greater point is the saving
in cost of the new valve as compared with
two ordinary pentodes. : .

The valve may be used in several ways,
but in any case it functions on the Q.P.P.
principle. As a result, neither driver valve
nor special intervalve transformer is needed
as with Class ““ B.”” Quality of reproduction
is consequently likely to be improved, par-
ticularly at low volume.

The ordinary use of the valve, of course,
necessitates a push-pull type input trans-
former, but a special circuit, known as the
duo-phase system, enables the valve to be
fed from an ordinary transformer or resist-
ance coupling. In this arrangement, the
input is taken only to one valve, and the
opposite phase input for the other side of
the system is derived from an extra winding
on a special output transformer.

Full details of the valve are not yet avail-
able, but it is understood that the output is
over 1,000 milliwatts, and it is hoped to
deal more fully with its characteristics in
next week’s issue.
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Disturbance or Interference?

Do Transmitters Tire ? :

An Automatic Control Engineer

The Editor does not hold himself responsible for the opinions of his correspondents

Disturbance or Interference ?

I WAS very interested to read Mr. Stott’s

letter in your issue of the 1st Dec., and
I note that he agrees that some better
definitions are needed, but that he does not
like my suggestion that the word ‘" disturb-
ance ' should be used rather than ‘‘inter-
- ference.”’

The word ‘‘interference’’ in, scientific
language is used solely to denote the inter-
ference between two wave motions, which
in wireless is responsible for what we term
‘“ heterodyning.”” It has, therefore, quite
rightly been the custom for several years to
refer to one station ‘‘interfering’’ with
another when their transmissions overlap,
and up to a year ago one understcod by the
name ‘' interference eliminator’ some de-
vice intended to improve selectivity or to
cut out heterodyne whistles.

It therefore seems a great pity to me that
the word “‘interfercnce ”” was ever extended
to cover single or repeating transient noises
resulting from the operation of electrical
apparatus. Some six months ago I had
hopes of securing agreement to use the
names ‘‘ disturbance”’ and ‘disturbance
suppressor "’ to apply to these noises and to
apparatus intended to reduce them. Un-
fortunately, however, the I.LE.E. chose the
word ‘‘ interference,”’ and this has made it
difficult to keep to the word ** disturbance.”
I still think, however, that it is not too late
for this desirable change-over to be made.

As an example of the chaos which now
exists, 1 would point out that an inexpen-
sive little device was recently advertised as
an ‘‘interference eliminator,”” and I am
afraid that many thousands of prople must
have bought it in the hope that it would cut
out mains disturbance. Actually, it was
purely a selectivity device, and one cannot
accuse the advertiser of misrepresentation,
as the name ‘“ interference eliminator.”’ was
applied to selectivity devices long before the
public ever heard anything about mains-
carried high-frequency noises.

In order to clean up our nomenclature
and know definitely what we are talking
about, I would go so far as to suggest that
the double-meaning word ‘interference”’
should be dropped entirely, and 1 put for-
ward the following suggested classifica-
tions : —

’

1. Devices intended to prevent overlapping
of broadcasting stations should be called

selectivity  devices’”  or *‘ selectivity
units.”’
2. Devices intended for connection to or
.in the clectric supply for the suppression of
parasitic noises on the mains, or radiated
{rom electrical plant, should be called either
‘“disturbance suppressors’’ or ‘' mains
filters.”

3. Devices intended to reduce the para-
sitic noises picked up on the aerial and earth
systems by eitheér screening or halancing

a

methods should be classified either as
“screened down leads,”” or the more
scientific name, ‘‘screened transmission
lines.”’

While on this subject I would commend

the general use of the f{ollowing definitions,
which are used by the Post Office, in dealing
with this question.  They use the word
““aerial 7’ to apply only to the horizontal
part of the aerial, the remainder being the
transmission lines. They divide the dis-
turbance entering a receiver into two com-
ponents, namely, *‘ conducted disturbance ”’
for the component, if any, entering via the
mains lead, and ‘‘radiated disturbance ”’ for
the component picked up by the aerial and
carth systems, this latter being sub-divided
into “* direct radiated disturbance >’ if picked
up direct from its source, and ‘‘ mains-borne
radiated disturbance ~* if carried by the
mains and re-radiated from the house wiring,
this latter being the type which is responsible
for 8o to 9o per cent. of the cases which the
Post Office have been called upon to
diagnose.

I think that The Wireless World could
do a great deal towards getting suitable
nomenclature universally adopted.

Enfield, Middlesex. E. M. LEE,

Belling & Lee, Ltd.

Do Transmitters Tire ?

O, transmitters do not tire, but I am in-
clined to agree with your correspondent
that an “' earth’’ may deteriorate.

It was my good fortune to be responsible
for the crection of a wireless station near
London, and we used a capacity earth; it
is of interest to note that whenever the earth
insulators were cleaned we got more aerial
amperes.

This station used a multiphase valve
transmitter, and during the period it was
in use no deterioration was observed; in
fact, by care of the balanced earth greater
radiation and range were obtained. It would
be interesting to hear from the Post Office
what is their experience of a buried carth at
Rugby. N. H. HAMILTON.

OUR leading article in the issue of

December 15th and Mr. Dinsdale’s letter
have interested me very much, although it
is some considerable time since I have taken
any practical interest in transmission.

No doubt many other amateurs will agree
that it was possible for a transmitting station
to increase range rather than lose distance
with age, partly due to improved experience
on the part of the operator. However, one
practical point of interest occurs to me which
bears out Mr. Dinsdale’s opinion.

Instead of depending upon the conduc-
tivity of the earth, copper strips were run
under the aerial in shallow channels a few
inches below the surface, and buried. The
range immediately increased fully three
times without any alteration being made to
the transmitting apparatus and the power
input. This range at the same power was
maintained for many months, maintaining
contact with the same station in America.

Correspondence, which should be as brief as
possible, should be addressed to the Editor,
“ The Wireless World > Dorset House,
Stamford Street, S.E.1,and must be accom-
panied by the writer’s name and address.

I would like to suggest that an experi-
ment of this nature on some B.B.C. station,
particularly North Regicnal, which was
phenomenally good at the beginning, and
is now particularly weak, might be of in-
terest to many and a general benefit to a
large number of listeners.

-1 shall be extremely interested to hear
the opinion of others on this subject.
W. WINKLER, Hon. Sec.
Edinburgh and District Radio Society.

Control

RECENT letter suggested the possi-

bility of an automatic control engi-
neer ; this has already been realised in the
United States, where a ‘‘ volume range com-
pressor ’* was shown last November at the
I.LR.E. meeting in New York. This ap-
paratus reduces a 7o-decibel range to 33,
and could no doubt be made to give other
proportionate reductions as required.

The point may, however, have been
missed that, although automatic control
may be vastly preferable to the average
control engineer, or, it would be fairer to
say, to the control engineer working under
his normal difficulties of insufficient re-
hearsal and the like, yet a control engineer
who is himself a really good musician can
subtly improve on the best automatic device,
Take, for example, a lengthy mf passage
ending i a startling crescendo; he can
greatly increase the effect of this without
running over the limit allowable by slowly
and imperceptibly reducing the volume uof
the mf towards the end of it so as to have
more room for his coming crescendo.

This, of course, means that he must be
just about as perfect a musician as the con-
ductor; but why, then, in the name of all
that 1s sensible, not make the conductor
himself do the job? Is there really any
possible defence, other than inertia, for
studio performances being given the full
volume range suitable to public performance
and then scaled down? Exactly the same
applies, of course, to studio performances by
soloists (except on the organ and, perhaps, in
a few rare other cases). And, as for public
performances used as outside broadcasts,
they are bound to disappear in any case,
except where their news value exceeds their
musical interest, so it is a relatively unim-
portant matter how they are treated.

Incidentally, the point should not be
missed that the conductor or soloist would,
if doing his job properly, also alter the
balance between the various parts of the
audible range so that, when the music is
reproduced at the decreased average volume
level normally associated with wireless re-
ception, the balance as intended by the com-
poser shall be restored, instead of (as is
usually the case at present) performing with
this correct balance so that no listener can
hear what the composer intended unless he
brings his loud-speaker reproduction up to
the original level, having, presumably, first
moved into the depths of the country or
built a sound-proof hall for the sake of his
neighbours. R. RAVEN-HART.

La Ciotat (B. du R.), France.
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MARCON!I AND OSRAM V.P.21 VALVE

HIS valve appears in the Marconi and

also the Osram lists under the same type
number, its characteristics being similar in
both makes. It is a variable-mu H.F. pen-
tode for battery operation, and the filament
requires 0.1 amp. at 2 volts. The normal
function of the valve is that of an H.F. or
L.F. amplifier in a circuit in which the stage
amplification is controlled by a variation
of the valve’s grid negative potential ;" this
may be manual controlled or regulated by
the strength of the signal carrier wave, as
in an A.V.C. arrangement.

The normal anode potential is 150 volts,
while the screen grid may be given between
5¢ and 60 volts. It is fitted with a seven-
pin base, of which, however, six pins only
are used, and these join to the filament, sup-
pressor grid, control grid, metallising and
screen grid respectively.

Some specimens of each make were tested
and the mutual conductance and amplifica-
tion measured with several different negative
grid bias potentials up to the maximum of
—9 volts and with 150 volts on the anode
and 60 volts on the screen grid, the suppres-
sor grid and metallising being joined to the
L.T. negative pin of the valve. As in the
majority of the specimens these values were
in close agreement, it will suffice to give the

Osram and Marconi V.P.21 battery
variable-mu H.F. pentodes.

figures for one valve only, this being a good
average specimen and not the best of those
tested : —

. Mutual
Grid Ampli- Conduct-
Type. Bias fication. ance
Volts. (mA/V.).
v.p.21 0 640 1.15
Variable-mu —1.5 777 0.84
Pentode —3 790 0.48
—4.5 655 0.177
—6 455 0.07
—7.5 315 0.03
—9 310 0.017

Wireless World, January 19th, 1934.

New Radio Products Reviewed

The Latest Apparatus from the Manufacturers

The average anode current, with zero grid
bias, is approximately 3 mA. and the screen
grid current 0.9 mA. To obviate grid cur-
rent damping the valve should be operated
with a small minimum grid bias—about 0.5
volt will suffice—and the anode current will
then be about 2.6 mA., while the screen
current will have fallen to 0.7 mA. The
price of the V.P.21 is 155. 6d.

GOLTONE COIL AND SWITCH CHASSIS

YOLTONE screened coils are now avail-
able mounted on a metal chassis in
which is incorporated the waveband switches
and a mains on-off switch, the whole being
operated by a single knob; and any com-
bination of coils up to four in number can be
obtained in this form.

Goltone three-coil
superhet. chassis.

The specimen chassis examined carried
three coils, two type GBS and one type
GAC, this combination being suitable for
use in a superhet receiver. It measures ap-
proximately 1oin. long and 3in. wide. Low
capacity wave-change switches with self-
cleaning contacts are fitted, and the three-
position, medium, long and off, are well
defined.

The two GBS coils are very closely
matched, the inductance being approxi-
mately 172 mH. for the medium-wave sec-
tions and 2,010 mH. for the long-wave por-
tion, while the values obtained with the
GAC oscillator coil were 140 mH. and 1,900
mH. respectively. Using a standard 110
ke/s superheterodyne, condenser tracking
was entirely satisfactory.

The inductances of the medium-wave sec-
tions on these coils are slightly higher than
usually employed now, but we understand
that coils of lower value can be supplied
if required.

The makers are Ward & Goldstone, Ltd.,
Frederick Road, Pendleton, Manchester,
and the price is 26s. for the three-coil
superhet unit.

MAINS TRANSFORMER FOR THE
AV.C. THREE

MAINS transformer for The Wireless
World A.V.C. Three has been submitted
tor test by the British Radio Gramophone
Co., Ltd., Pilot House, Church Street, Stoke
Newington, London, N.16. )
The transformer has secondaries rated for
275-0-275 volts at 60 mA., 4 volts 2.5 am-
peres centre-tapped for the rectifier heater,
and 4 volts 4/5 amperes centre-tapped for
the receiver valves, and tests showed that

-the output was well maintained at full load.

Using the MU1z2 rectifier valve, an output of

some 290 volts at 60 mA. was obtained.
The primary is tapped for 200-210, 220, 230,
and 240-250 volts mains, and is electro-
statically screened from the secondaries.
The transformer is priced at 20s., and can
be confidently recommended for use in the
A.V.C. Three.

DUBILIER TYPE 9200 CONDENSERS

IN the new range of Dubilier type 9200
condensers special care is taken in the
construction to keep the inductance of the
condenser as small as possible, for not only
is contact made throughout along the edges
of the foil, but the wires to the terminals
are arranged as a non-inductive pair. This
style is now assembled in cylindrical alu-
minium cases fitted with a screw-on base-
board mounting so that condensers can be
changed or replaced with the minimum of
trouble.

This style is made in eight types, viz.,
BS, 9200, LSB, LSA, LEC, LSG, LCG, and
LBG, the working voltages ranging from
200 to 650 D.C. Capacities up to 10 mifds.
are available, and prices are from 1s. gd.
to 17s. each, according to type and capacity.

The several specimens tested were entirely
satisfactory in every respect; the test volt-
age is approximately three times the work-
ing potential, and affords a big margin of
safety, whilst all capacities are very close
indeed to the marked values.

Dubilier 2- and 4-
mid. type 9200
non-inductive con-
densers.

-
s
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The makers are Dubilier Condenser Co.
(1925), Ltd., Ducon Works, Victoria Road,
North Acton, London, W.3.

Catalogues Received

Rawswood Electrical Company, Preston New
Road, Blackpool.—Power transformers, L.F.
chokes, H.T. supply units, etc.

J. J. Eastick and Sons, Eelex House, 118,
Bunhill Row, London, E.C.1.—Short wave con-
verters and modulated oscillators.

Union Radio Company, Ltd., U.R. Works,
Campbell Road, Croydon.—Unirad All-wave
superheterodyne receivers, covering wave-
lengths between 16 and 2,000 metres.

Trevor Pepper, 575d, Moseley Road, Birming-
ham, 12.—Leaflet concerning Seradex resistors
and other components for the ‘* Wireless World
D.C. Superhet.” -

Watmel Wireless Co., Ltd., Imperial Works,
High Street, Edgware—Hy-Watt wire-wound
resistors, with useful abac.
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EDITORIAL COMMENT

Reliability or Cheapness?

Cross Roads for the Set
Manufacturer

N discussing progress in technical

developments in these columns
I something under a year ago, we

issued a note of warning in the
matter of price reductions of receivers.
We said : “* Only one aspect of progress
need cause us anxiety for the future.
There has been a recent tendency to
cheapen the product to a point where
performance begins to show signs of
suffering. There is so much competition
amongst manufacturers to-day that
commercial success, instead of going
hand-in-hand with progress, is tending
to come into conflict with it. The
ideal should be to give the public the
advantage of every new development
of importance, and to regard the
selling price of the article as a sub-
servient consideration.

“We recognise that price must
always remain a very important factor,
but we sincerely trust that progress
will not be stayed as a result of over-
emphasis of the significance of price
reduction.””

A Timely Warning

It is often instructive to look back
to statements of this nature and see
whether such a warning has been
justified by time. The experience
of the last twelve months can only
serve to emphasise that not only was
that warning a timely one, but that
a reiteration of this view, in the hope
that it will be heeded for next season’s
products, would be fully justified. Wire-
less receivers have reached a very
high standard of technical progress,
and theoretically they are a finer
product than ever before, but from a
practical point of view it would seem

that there is much room for criticism.
Reports generally confirm that com-
mercial receivers, with certain out-
standing exceptions, are requiring far
too much servicing after sale, with
consequent disappointment to the pur-
chaser. Many cases have come to our
notice of late where persons who
ordinarily would not have constructed
their own sets have done so in order
to be sure, by following a dependable
design, that at least the material
used shall be of good quality and not
the shoddy products which we fear so
often find their way into the price-
reduced commercial sets.

Quality Before Price Reduction

We confidently believe that if the
manufacturer of sets would pay rather
less attention to price and set out to
earn a high reputation for dependa-
bility and absence of service troubles,
it would be a policy which would not
only prove profitable, but would do
much to raise the general standard of
reception of broadcasting. The respon-
sibility for quality in broadcast re-
ception rests very largely with the set
manufacturer. If quality suffers,
broadcasting itself will fall into dis-
repute. Apart from all other con-
siderations, quality of reproduction
must suffer with uneconomic price
reduction. At the moment, however,
the most serious aspect is the unrelia-
bility of commercial sets rather than
real poverty in actual quality of
musical reproduction.

We may summarise our view by
suggesting that the set manufacturer
has now arrived at the cross roads and
must decide whether, in choosing his
route for next season, he will proceed
along the road to quality or pursue the
direction of further price reduction,
small profits to himself, and a dis-
satisfied public.
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Wireless World, January 26th, 1934.

Eliminating Second Channel
Interference

How to Build
a Superheterodyne

Whistle Suppressor

E superheterodyne is now widely

recognised as capable of provid-

ing a higher degree of adjacent

channel selectivity than any other
type of receiver, and, in consequence of
this, it has bzcome extremely popular.
Although its selectivity is so high, it may
suffer from certain special forms of inter-
ference which arise through the process of
frequency changing, and which, under
normal conditions, manifest themselves as
whistles. Experience has shown that two
tuned circuits operating on the signal fre-
quency and preceding the first detector
are sufficient to remove all traces of these
whistles other than those for which local
stations may be responsible.

Two local stations will normally cause
whistles to appear at two points on the
tuning dial corresponding to received
signal frequencies lower than those of the
locals by twice the intermediate frequency ;
these are the points of second channel in-
terference, and if they are the only
whistles that occur they are not of very
great importance.  In cases where the
ganging is not accurately carried out, how-
ever, other whistles may make their
appearance, and the second channel
whistles become unusually strong, for the
degree of preselection is then lowered.

Overloading by the Local

The local stations may cause a host of
whistles to appear, however, if conditions
are such that any valve preceding the I.F.
amplifier becomes overloaded, and the
ease with which this may occur is not
generally appreciated. When a good aerial
is used at a distance of ten miles from a
modern broadcasting station some 7 volts
R.M.S. may be applied to the grid of the
first valve when the receiver is tuned to
it. This represents a peak potential of
10 volts, which, during deep modulation,
may rise to 18 volts. When receiving this
station, therefore, the first valve must be
biased by 18 volts if grid current is to be
avoided. With variable-mu valves a bias
of this order will generally be present for
local station reception, owing to the neces-
sity for reducing the amplification, so that
little difficulty arises here.

Let us consider the conditions when re-
ceiving a station on a wavelength close to

that of the local, however, for then the
set will be working much nearer its maxi-
mum sensitivity, and the bias on the first

valve may not exceed 3 volts. If the
station is about 30 kc/s different in fre-
quency from the local, an averagely effi-
cient tuned circuit will reduce the latter to
about one-sixth of its maximum valug, so
that the input to the first valve from thz
local will be about 3 volts. In addition
to this there is the voltage due to the
wanted signal and that caused by other
interference which may be present at this
early stage in the receiver. It is highly
probable, therefore, that grid current will
fiow ; amplification will then no longer be
distortionless, and the harmonics which
are produced can give rise to whistles when
they reach the frequency changer circuits.

This is not the whole story, however,
for the H.F. stage will give some amplifica-
tion of the local station even when the
signal frequency circuits are not tuned to
it. At 30 kc/s off tune, the stage ampli-

TO AERIAL l
TERMINAL ON SET’

Fig. 1.—The circuit diagram of the unit
shows the arrangement of the wavetraps
which are used for whistle suppression.

HE problem of whistle suppression
is one of considerable importance in
a superheterodyne which is used close to
The causes of these
whistles are discussed in this article, and
constructional details are given of an
effective and inexpensive whistle-supres-
sor which is readily applicable to any
superheterodyne.

a local station.

fication may easily be 16 times, so that
the 3 volts due to the local station at the
grid of the first valve become 48 volts at
the grid of the first detector. In practice,
of course, such a large degree of ampli-
fication would not be obtained, for over-
loading in the H.F. stage would probably
curtail it. It is easily possible to obtain a
first detector input of 20 volts or so, how-
ever, when the set is tuned not to the local
but to a station nearby in wavelength.
Now the first detector input consists of the
wanted signal and the oscillator voltages
in addition, so that it can hardly total less
than 25 volts, and a bias of at least this
figure is necessary for the avoidance of
grid current. On the score of efficiency,
of course, this is usually impracticable.

Using a Small Aerial

These figures are given chiefly to empha-
sise the importance of this question of
overloading—overloading due to the local
station, although the set may not be tuned
to that station. It is obvious that a suffi-
cient degree of preselection will remove the
trouble entirely, but this is to remove much
of the benefit of the superheterodyne in
conferring high selectivity in a simple and
inexpensive manner through the action of
the I.F. circuits. Apart from the question
of the local stations, two tuned circuits
are sufficient for all second channel inter-
ference elimination, and the use of more
circuits represents an appreciable increase
in the cost of the set.

It has become a common practice, there-
fore, to reduce the size of the aerial when
using a superheterodyne close to a local
station, for the maximum input from the
local is thereby reduced and overloading
troubles are avoided. The reduction in
size of the aerial may be actual, or artifici-
ally carried out by inserting a small con-
denser in series with the lead-in. All
stations are weakened equally, however,
by this remedy, so that more amplification
must be employed for their reception, and
this may involve an increase in back-
ground hiss. What is needed is a method
of reducing the strength of the local
station without affecting other stations.

We can, therefore, have recourse to the



JANUARY 26th, 1934.

Eliminating Second Channel Interference—

familiar wavetrap. If it be tuned to the
local it will greatly reduce it and so re-
lieve the early valves from the overloading
effect which has been described. Stations
on wavelengths close to that of the local
will also be reduced in strength, although
not to the same extent, but stations widely

different in wavelength will hardly be’

affected, so that the arrangement also
serves to reduce second channel interfer-
ence proper.

The Wavetraps

Experience with wavetraps in the past
has left many with a prejudice against
them, and there is no doubt that as often
applied to simple receivers their opera-
tion calls for a high degree of skill. With
a superheterodyne, however, their adjust-
ment is simplicity itself, and they are ex-
traordinarily effective in reducing all
types of whistle interference.

Since there are in general two local
stations to cause trouble, it is necessary
to employ two wavetraps, one tuned to
each station, in order to eliminate whistles.
The circuit diagram of a suitable type of
unit for adding to any receiver with a low
impedance aerial circuit is shown in Fig. 1,
and the construction of the unit can be
clearly seen from the drawings. Whistles
are most effectively suppressed when the
whole of the tuned circuits are included in
series with the aerial lead to the set, but
the maximum weakening of stations adja-
cent to the locals is then experienced, so
that a centre-tap is provided on each coil
to permit of looser coupling being ob-
tained. With the aerial joined to the tap-
ping (2) on the first coil, and the low poten-
tial end of this coil taken to the tapping
(4) on the second coil, the whistle rejection
is less, but stations on wavelengths close
to those of the locals are less affected. The
best arrangement, therefore, should be
found by trial.

The unit is inserted between the aerial
and the aerial terminal of the receiver, so
that no alteration to the latter is required,
and its adjustment is extremely simple.
At first sight the easiest method of adjust-
ment would be to tune the set to one of
the locals, and then tune one of the wave-
traps to give minimum signal strength. In
practice, however, this is not so, for the
tuning of the wavetrap is affected some-
what by the tuning of the aerial circuit.

The best procedure, therefore, is o set
each wavetrap condenser to maximum
and tune the receiver to a station upon
which a whistle occurs.  In the London
area the second channel whistle from the
London Regional usually occurs on the
North Regional, and the set can be tuned
to this station. One of the wavetrap con-
densers should then be very slowly
rotated from its maximum position. At
first nothing will happen, and then a point
will be found at which the signal strength
and the whistle are both greatly reduced,
but their ratio remains unaffected. The
wavetrap is then tuned to the received
signal, and it is necessary to continue re-
ducing the capacity of its condenser.

Wireless
World

Another critical point will be found some
distance lower than the first at which the
whistle is suddenly greatly reduced in
strength, or entirely eliminated, without
the strength of the received signal being
affected. This is the correct setting.

RNS
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The construction of the coils can clearly be
seen from this drawing. Ebonite, Paxolin or
Micanite tubing makes a satisfactory former,
and the gauge of wire employed is not
critical. Two identical coils are required.

The other wavetrap must now be ad-
justed, and this is done in exactly the
same manner, but with the set tuned to a
station upon which a whistle due to the
other local appears. In the case of the
London National transmitter, second
channel interference usually occurs on
Poste Parisien or Breslau, and it is a good
plan to tune the set to this point. The
setting of the condenser of the appropriate
wavetrap is now reduced, and as before
nothing happens until the setting is
reached at which both signal and whistle
are reduced. The capacity must be still
further reduced until the critical setting
for whistle reduction only is found.

Adjustments

Since the tuning of one wavetrap is
almost certain to affect that of the other,
it is a good plan to return to the first
(longer wavelength) station and readjust
the first condenser. Afterwards a re-
adjustment to the second wavetrap shouid
be made. It should be pointed out that
in certain cases a whistle other than the
true second channel may enable a more
accurate adjustment to be obtained. In
the London area a whistle, due to the
London National station, is often experi-
enced on Heilsberg, and the best sup-
pression may be obtained by tuning
in this station and adjusting the wave-
trap as previously described.

Once these simple adjustments have
been made, and they take much longer to
describe than to carry out, the wavetraps
can be forgotten, for it is not necessary to
touch them even when local reception is
desired. The reduction of the locals is by
no means complete, and enough energy
filters through to enable satisfactory re-
ception to be obtained. It may be said,
in fact, that it reduces the locals to the
level of strong Continental stations. As
a result, the use of a local-distance switch
is usually unnecessary, and in a set fitted
with automatic volume control the strain
upon the A.V.C. system in holding down
the locals is greatly reduced.
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As regards the reception of stations im-
mediately adjacent to a local in wave-
length, it has been the writer’s experience
that this is improved. In general, the
reception of Miihlacker at short distances
from the London Regional is difficult, not
because of any inability to provide ade-
quate adjacent channel selectivity, but
because the strong signal from the local
chokes up the early valves. It is usually
necessary to employ a very small aerial
for the reception of this station in order
to avoid overloading. When the wave-
trap is used, however, this becomes un-
necessary, for the reduction in strength
which it causes gives a similar effect.

It may be remarked that the unit may
fail to function satisfactorily in cases
where the aerial circuit of the receiver is
of the high impedance type, and an
acceptor form of wavetrap would then be
better. The vast majority of super-
heterodynes, however, have low imped-
ance aerial systems, to which the unit is
directly applicable. It should be noted
that a low impedance aerial circuit is the
type in which the aerial is normally taken
to a tapping on the first tuned circuit or
to a small coil coupled to that circuit. A
high impedance aerial system is usually
one in which the connection to the first
coil is made through a small condenser.

The coils employed can be wound at
home in a few minutes, and the only addi-
tional components required are two vari-
able condensers of 0.0005 mfd. capacity.
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The assembly of components and wiring are
illustrated in this drawing. The two coils
should be mounted at right angles to one
another in order to avoid unwanted coupling.

A Bakelite dielectric type, the Ormond,
No. 8 Square Grid Plate R/509 with knob
R /335, was used in the original model on
account of its small size.

In conclusion, it should be pointed out
that the unit is designed for removing
second channel and kindred types of
whistle, and it will do nothing to reduce
steady heterodyne notes caused by an ex-
cessively close spacing of broadcasting
stations. The unit will reduce, and usually
eliminate, those whistles which vary in
pitch as the tuning dial is rotated.
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HE employment of a unit in
which the coils and variable con-
denser are assembled greatly re-
duces the constructional work

necessary in this receiver, and in the H.F.
circuits there are but few components to
mount and to wire.  Small fixed con-
densers are carried by the wiring or by
the terminals of other components, and
the resistances also are suspended in the
wiring, and both the assembly and wir-
ing are straightforward and need little
comment.

It should be pointed out that the mains
resistance is mounted on the side of the
cabinet above the chassis and connected
by a pair of twisted flex leads, and that
the H.F. filter is also screwed to the side
of the cabinet. The method of connec-
tion will be clear from the drawings, but
it should be emphasised that the mains
leads themselves from Ch4 and Chs must
be kept well away from all other circuits.
No fuses are fitted, since they often lead
to difficulty through their habit of blow-
ing under the surge current when the
set is switched on. Should it be desired
to include them, however, they should be
joined in series with Chq and Chs and
on the mains side of the chokes. Fuses
rated at 1 ampere should prove satis-
factory.

Owing to the fact that the chassis is in
direct connection with the supply mains,
it is recommended that the set be operated
only in a cabinet in order to avoid any
chance of a shock through an accidental
contact with the chassis.  For the same
reason the grub screws in the control
knobs should be deeply countersunk.
There is, of course, no risk of a shock
under operating conditions if these pre-
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The Construction of the New All-Mains Set

THE theoretical considerations underlying the design

of this new receiver were dealt with in last week’s

issue, and it will be remembered that the chief feature

lies in its ability to operate from any type of lighting

supply. In this article the construction, operation, and

tnitial adjustments are dealt with, and some notes are
given of the performance obtainable.

By W. T.

cautions be observed, and if care be taken
to touch nothing else at the same time it
is possible to handle the chassis without
any ill-effects. For the adjustment of the
ganging, however, it is recommended that
an insulated screwdriver be employed.
‘When setting up the receiver, the con-
nections to Rr2
should be made in
accordance with
the mains voltage,
and the only ad-

justments neces-
sary are to the
ganging. Even
with the circuits
unganged, some
station should be

receivable, and this
should be tuned in
on the main dial
with reaction at
zero, if possible.
The volume control
should be turned
down so that the
signal is only just
audible, and each
trimmer then ad-
justed for maxi-
mum signals.
When this has
been done, a weak
station on a wave-
length below 250
metres should be
tuned in, using as much reaction as pos-
sible without the set actually oscillating.
Each trimmer should then be readjusted
for maximum signal strength, and it will
probably be found that to avoid oscilla-
tion a reduction in the setting of the re-
action control is necessary as the circuits
come into tune.  Should it so happen
that this procedure leads to a definite
optimum setting for
each trimmer and it is

Anode Sereen Grid Anode Sereen possible to tune dowp

Valve. Volts. Volts, Bias. Current. | Current, to 200 metres, this

mA. mA. completes the gang-

- y ing and no further ad-

ge’s‘ I}%l;gllgs 128 ? — 25 3-25 0.5 justments are needed.

Output: PP 4018 160 180 —22 45 8.9 . If it b‘fh found,
oweve a

Heater Current = 0.18 amp. Total Current = 0.23 amp. tri b £ ]tl one

Mains Voltage = 220 volts, funmer 1s ully un-

screwed, all trimmers

A rear view of the receiver showing the

arrangement of parts in the cabinet. The

mains resistance can be seen on the left, and
the H.F. filter at the right.

COCKING

must be screwed up slightly and the
station retuned at a slightly lower dial
setting. This procedure should be carried
out until it is possible to obtain a definite
optimum setting for each trimmer such
that any increase or decrease in its setting
reduces signal strength. Of course, if it
should occur that
one trimmer must
be fully screwed up,
the procedure
should be reversed
and all trimmers
unscrewed  some-
what.

It may hap-

. pen that the
% receiver can be
ganged  accur-
ately and yet it
will not tune down
to a sufficiently
low wavelength.
Provided that the
receiver is correctly
constructed, this is
a sign that gang-
ing has been car-
ried out using too
much capacity in
each trimmer.
The remedy, there-
fore, is to unscrew

each trimmer
slightly and re-
gang.

It has already been mentioned that a
separate earth connection is advised for
the centre point of C15 and C16, and this
will usually confer the maximum im-
munity from mains interference. It is,
however, often permissible to join it to
the earth terminal on the set and thence
to a single earth. No special terminal is
provided for the earth lead to Cr5 and
C16, for it is intended that the connection
be made with the aid of one of the ter-
minals mounted on the condensers.

A table showing the voltages and cur-
rents prevailing in a typical case is in-
cluded with this article, and it will serve
as a guide for checking the operation. It
should be understood, however, that the
figures obtained depend to some extent
upon the mains voltage.  With high
voltage supplies a general rise in voltage
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through the set is to be expected. The
heater supply, of course, remains sub-
stantially constant, for variations here are
compensated for by the tapped resistance
Rra.

The output valve is rated by its makers
to deliver an output of 3,400 milliwatts
with a load impedance of 3,000 ohms,
and an anode supply of 180 volts.  The
bias required is 22 volts so that the full
output is only likely to be
obtained on 250 volts mains

Wireless
Worlad

application of reaction while retuning
slightly.

This procedure, of course, leads to some
loss of quality through the increased side-
band cutting which occurs, but it is unim-
portant in this case, for the relative ampli-
fication of the bass and treble can be
altered, by means of the tone control, to
compensate for it. This control, it should
be noted, does not merely reduce the upper
register. It will do so at one end of its
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travel, but at the other end it permits the
amplification of high frequencies to be in-
creased above the normal figure, so that
it is possible to obtain adequate compensa-
tion for sideband cutting.

It will be noticed that while the wave-
change switch assembly includes a radio-
gramophone change-over switch, no use is
made of this, and, in fact, no provision is
made for gramophone reproduction. This
has been done because it is felt that the

PRACTICAL WIRING DIAGRAM.

owing to the drop in the out- <

”
16

put transformer, the
smoothing choke, and the
rectifier. On a 200 volts
supply, the anode voltage is
below 180 wvolts, and the
output is consequently less.
Even under the least favour-
able conditions, however,

a,”
16

e S

the output is unlikely to be
less than 2,000 milliwatts,
which is sufficient for most
normal requirements.

Operation and
Performance

It should be noted that
the valve requires an un-
usually low value of load
impedance, so that the
usual pentode output trans-
former is of incorrect ratio
for matching the loud
speaker to the valve. The
specified speaker is fitted
with a tapped transformer
giving a number of differ-
ent ratios, but if a different
speaker be used it should be
remembered that a triode
type transformer will be
better than a pentode type,
although the valve is actu-
ally a pentode.

The selectivity of the
receiver will be found to
reach a very high order for
a straight set embodying
only three tuned circuits ; it
is, in fact, higher than that
of many sets with four cir-

cuits using less efficient |} \
coils. It should be noted, ||
however, that by careful

operation it is possible
appreciably to increase it by
the use of reaction, even

e

6 THIGK\‘

although this may be un- S
necessary from the point of x IS
view of signal strength. g
The selectivity may be in- A
creased by reducing the \.&\“

setting of the volume con-
trol so that the signal is
weaker than is required,
and then bringing back the

strength to normal by the &

A full-size blue print of the
wiring diagram is obtainable

“©

_7

EARTH[ ] [ 7)AERIAL
- e

from the publishers, price 1/6
post free.

The straightforward arrangement of the wiring and components is apparent from this drawing. The

parts shown between the two views of the chassis are mounted on the sides of the cabinet.
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use of a pick-up with a Universal receiver
must at the present time be largely experi-
mental, and that a satisfactory perform-
ance might not be obtainable in all cases.
The problems involved are chiefly con-

Wireless ¢
Worlldl

on the medium waveband were available
at good strength in daylight, while on the
longer wavelenoths Huizen, Radio Paris,
Eiffel Tower, and Luxembourg were all
strong. After dark, dozens of stations were
receivable, and very many programmes

This underbase view of the chassis clearly shows the positions of the chief components.

nected with the avoidance of hum, and are
due to the long leads which are inevitably
present in a pick-up circuit, and to the
large external field of the high-voltage
heater wiring. The remedies for the avoid-
ance of hum, therefore, would probably
vary in different cases.

The receiver hag been tested in London
on a good outdoor aerial, and it gave a
very satisfactory account of itself. Stations
such as Fécamp, Langenberg, and Brussels

were sufficiently free from interference to
be of entertainment value. The spread of
the local station proved to be quite small,
and only a few nearby channels were lost.

The volume of reproduction proved
adequate for normal needs, and the
quality was of a very satisfying order, the
tone being adjustable to suit individual
tastes by the tone control. Mains hum
proved negligible on both D.C. and A.C.
supplies.

A specimen receiver built to the specification described in this article is available
Sor inspection at 116, Fleet Street, E.C 4.

NEWS FROM

Members at the Microphone

Potential microphone stars entertained Slade
Radio (Birmingham), at the last meeting, when
parties of four members, known only by num-
bers, spoke into a microphone for three
minutes, their voices being reproduced on the
loud speaker. The test was for quality of
voice, interest of subject and manner of de-
livery. The two most popular speakers wcre
Mr. C. Game and Mrs. W. Tryhorn. Hon.
Secretary : 110, Hillaries Road, Gravelly Hill,
Birmingham.

Musical Frequencies

Musical frequencies were discussed by the
Technical Adviser of the Croydon Radio Society
at a recent meeting, and interesting experi-
ments were conducted with a special home-
made oscillator which could emit more or less
pure notes.

All communications regarding membership
should be sent to the Hon. Secretarv: Mr. E. L.
Cumbers, 14, Campden Road, South Croydon.

Television in Theory and Practice

The London and Home Counties Section of
the Institute of Wireless Technology will hold
their next meeting at the Cosmo Hotel, South-
ampton Row, London, W.C.1, at 6.45 p.m.,
on Wednesday next, January 3i1st, when ‘a
paper -will be given by Mr. H. J. Barton
Chapple, B.sc., entitled ‘‘ Television—Theory
and Practice.’

Assistant Hon. Secretary' Mr. B. Hogben,
272, High Road, London, N.1j.

THE CLUBS

Britain’s Oldest Wireless Club

The oldest wireless club in the country—the
Derby Wireless Club—held its twenty-third
annual general meeting on January 11th last
when Mr. S. Grimwood Taylor was elected

President and Mr. F. J. Cowlishaw Vice-
president. The Hon. Secretary is Mr. R. Il
Hodgkinson, Ifield House, Allestree, near
Derby.

Wireless in Walworth

The Rodney Radio Club now holds weekly
meetings at the L.C.C. Schools, Victory Place,

Rodney Road, Walworth, S.E.17. Full par-
ticulars are obtainable f{rom the Hon.
Secretary: Mr. S. Parr, 18, Harris Street,
Camberwell, S.E.5

Anglo-American_Radio Society

Regular meetings are held on Thursdays at
the Uxbridge Branch of the Anglo-American
Radio and Television Society.  All interested
in wireless are welcomed and full particulars
of the Society will be sent (upon receipt of

stamp) by Mr. Leslie W. Orton, ‘ Kings-
thorpe,”” Willowbank, Uxbridge.

For Croydon Enthusiasts

At the Jast meeting of the Crovdon Wireless
and Physical Society, Dr. L. E. C. Hughes
delivered a lecture on ‘“ Acoustics in Radio.”’

Visitors are heartily welcomed to the meet-
ings of the Society. Hon. Secretary: Mr.,
H. F. P. Gee, 51-52, Chancery Lane, London,
W.C.z.
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THE RADIO INDUSTRY

TANDARD TELEPHONES AND CABLES,
LTD., inform us that new station dials,
calibrated in accordance with the Lucerne

Plan, for their S.333 Band-pass receiver
(1932/33) are obtainable from Mcney, Hicks,
Ltd., 102-110, Hackford Road, London, S.W.g,

at 1s. 6d. each, post free.

A ““Standard’’ battery set, of the H.F.-
det.-output type, and with an attractive speci-
fication, has just been introduced at the low
price of £7 9s. 6d.

i S
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We are able to announce the introduction
of a new Marconiphone receiver, described as
the ‘‘ Marconi Lucerne Special,”” which has
been designed specifically to provide adequate
selectivity for the new allocation of broad-
casting channels. The chassis embodics a four-
valve superheterodyne circuit, and, in spite of
the extraordinarily low price (12 gns. for A.C.;
13 gns. for D.C.), includes special *‘ break-
through’ and second-channel interference sup-
pressors, an improved moving-coil loud-speaker,
and variable tone control. Radiogramophones
with the same chassis cost respectively 20 gns.
and 21 gns. .

< <> <> <>

Colloidal graphite has obvious attractions for
the lubrication of the moving parts of wireless
apparatus. The uses of ‘‘Oildag’’ —graphite
colloidally dispersed in oil—are fully set forth
in a technical bulletin (No. 102.5) just issued
by the makers, E. G. Acheson, Ltd., of 40,
Wood Street, Westminster, London, S.W.x
Copies are available for anyone mtcreﬁted in
the subject.

G <> <

A full range of Mullard I>.C.
just been released. Triodes, screened pentodes,
double-diode-triodes, and an output pentode
are included; heater ratings are either 20 or
25 volts, 0.18 amp.

<& <> <& <&

An 8-valve superheterodyne chassis is built
into the new G.E.C. radio-gramophone, which
includes an  automatic  1ecord changer.
Although the new production is definitely of
the ‘“de luxe’ type with twin speakers, it
costs only 50 “uineas

o <> <

Richard Cooper & Son (Wolverhampton),
Ltd., inform us that they are now prepared to
un(lertake the manufacture of receiver chassis
in any of the usual metals and finishes,

valves has

Carbon Microphone Developments

A5 compared with its prototype of a few
years ago, the present-day carbon micro-
phone has been improved almost beyond
recognition. In its latest form it has extremely
good frequency characteristics, is sensitive, and
requires no attention.

Modern developments arc exemplified in the
n e w double-
cell carbon
microphone
which has just
been introduced
by Marconi's
Wireless  Tele-
graph Com-
panvyv. The
instrument, the
cost .of which

A new high-
quality Marconi
carbon micro-
phone,

|

»

is relatively low, is intended for broadcast
or public address work, and covers a wider
band of frequencies than the average condenscr
microphone; of course, it is much more con-
venient to use, as no local amplifier i3
required. The instrument is cffectively sealed,
and its characteristics are unlikely to e influ-
enced by changes in atmospleric humidity or
temperature.



Wiveless World, January 26th, 1934.

57

Clearing the Air

The Lucerne Plan in Practice

By “D.

HERE has now been time to obtain

some idea of the way in which the

Lucerne Plan is working. On the

morning after its first full day’s
trial some of the less responsible lay papers
ran scare headlines about its utter failure.
Most of the accounts which followed can
best be described as hysterical nonsense.
There certainly was confusion on the long
waveband on the Monday. But everyone
who had followed the march of broadcast-
ing events knew that this was almost in-
evitable owing to the action of certain
stations in appropriating wavelengths to
which they had no right. Matters have
since improved very greatly, and there is
little doubt that the long-wave stations will
soon settle down amicably.

On the medium waveband conditions
were surprisingly good. If I give the
results of my first rather rapid search over
the medium waveband on the Monday
evening this will be perhaps the best way
of indicating how the Lucerne Plan made
its bow on the medium waves.

Good and Bad Stations

Working downwards from 549.5 metres,
Budapest was received strongly and clear
of interference. Beromiinster and Athlone
were both good and clear, but Stuttgart
was jammed. Riga, Vienna, Florence
and Brussels No. 1 had no interference,
but Lyons PTT had a slight heterodyne.
Langenberg came in well; the North
Regional and Prague were both slightly
heterodyned ; Sottens had a vague back-
ground of interference; Belgrade was
clear; Paris PTT was strong, but accom-
panied by a whistle.

A Russian station, probably Kiev, was
interfering with both Rome and Stock-
holm; Munich was excellent. Marseilles
PTIT was quite clear; the Midland
Regional was free from interference.

Both Toulouse PTT and Leipzig were
-strong and clear, though the former is
assigned a wavelength shared with
Stalino ; the Scottish Regional, Milan and
Berlin provided magnificent reception;
the London Regional was completely clear
of trouble; Hamburg was slightly hetero-
dyned; Radio Toulouse was as good as
ever ; Brno was well received ; Breslau was
heterodyned ; the Poste Parisien came in
well ; Grenoble was heterodyned ; Hilver-
sum, the Scottsh National .and Bordeaux
were all as good as they could be; Frank-
furt was perfectly clear. In the neigh-
bourhood of Trieste there was what I can
describe only as a mass heterodyne involv-
ing a large number of stations.

Most, if not all, of the heterodynes were
caused by the inability of stations to
adhere exactly to their prescribed wave-

EXER”

lengths. This is a matter which should
right itself as crystal or tuning fork control
is installed in transmitter after transmitter.

On the whole, I feel that the Plan has
started very well, particularly when the
enormous difficulties bound up with its in-
auguration are considered. There has
been a marked improvement on each
night after the first, and a prediction that
I made recently in-these notes has been
amply fulfilled. This was that within a
few days of the coming into operation of
the Lucerne Plan the number of foreign
stations receivablé clear of interference
would certainly be no smaller than it had
been under the Prague Plan.

The ¢ Brussels”’ wavemeter in use at Tats-

field. An important part was played by the

B.B.C. checking station during the wave-
length change-over,

Readers should note, by the way, that
at present Riga is transmitting on 514.6
metres, the wavelength assigned to
Madona, whilst Madona is using 271.7
metres, that shown in the lists as belong-
ing to Naples and Kuldiga.

Listening on the

Continent
By “ Wandering Wave

Zero hour on Sunday, January 14th,
found me and a friend in a Berlin suburb
armed with two multi-valve receivers, the
one a commercial set with A.V.C. and all
the latest luxuries, and the other a home-
made receiver consisting of two H.F., one

A FTER the ineuvitable confusion
of the first few days, Europe’s
broadcasting stations are now gradu-
ally adapting themselves to the new
wavelengths. Here are two accounts,
by observers in Great Britain and
Germany respectively, of the man-
ner in which the stations are accli-
matising themselves to the new order
of things.

detector, and two L.F. stages. One of
the sets was kept permanently tuned either
to the Deutschlandsender or to Warsaw
to obtain the results of the measurements.
With the second set we were able to pick
up the calibration signals from one station
after another. As a preliminary ‘‘ scoop,”’
we tuned in Konigsberg on the inter-
national common wave at 11.54 G.M.T.
with very little interference, and at 12.13
we were able to log Sweden’s most
northerly station at Sundsvall. Scottish
National, heard at 12.29, had a slight
heterodyne. At 12.44 Berlin came up for
its preliminary test, followed by the Italian
stations.

B.B.C. Official at Brussels

One sensation of the evening was the
announcement that the Leipzig aerial mast
had caught fire, but at 12.48 we heard
the announcement that the outbreak had
been subdued. A few minutes after start-
ing transmission, Leipzig retuned slightly
to avoid a Russian transmitter. Then
general silence seemed to settle down over
Europe, intensifying the volume of Juan
Les Pins, which maintained a concert by
an English company despite strict inter-
national injunctions that only those
stations to be measured should broadcast.
Punctually at 2.30 G.M.T., Radio-Paris
started broadcasting the results of the
Brussels measurements. These announce-
ments came from Brussels and were given
by M. Braillard and Captain Hayes, of
the B.B.C., the latter announcing in both
English and German. A curious pheno-
menon at 2.40 G.M.T. was the reception
of a German radio drama which was heard
very faintly on Berlin’s wavelength. Later
it was discovered that this was the pro-
gramme of the German short-wave station
which was being picked up by induction.

Another minor sensation was the sudden
appearance of Munich a hundred kilo-
cycles above its normal frequency. Later
on the station returned to its assigned
wavelength,

The first night gave the general im-
pression that, with the exception of the
French, Italian, and Spanish stations, all
the transmitters had come on to their new
wavelengths with extraordinary precision.
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On the second night of the change-over
1 sat alone in a Berlin apartment housc
with a four-valve home-constructed D.C.
mains set, which, I may mention, proved
considerably more efficient than the ex-
pensive factory-made three tuned circuit
receiver which I had used the night before.
Tuning in Warsaw, I learned that the
Deutschlandsender was changing its wave-
length, that Radio-Paris and Daventry
were doing likewise, and that later on
Daventry and Deutschlandsender would
begin broadcasting the results from
Brussels, while Lyons PTT and Strasbourg
PTT would take over the duty from Radio-
Paris.

WHY THE LONG WAVES
WAVYERED

The following list of measurements on the
long-wave band during the first and second
nights of the change-over will explain the chaos
that resulted :—

Scheduled Fre- Actual Fre-
quency in ke's. quency in kc/s.
1st 2nd
Original.! Lucerre. | Night. Night.

Kaunas 155.00 183.60 | 155.00 155.08
Huizen 166,00 223.00 _ 160,00
TLahti .. 167.00 262.00 — 166.88
Radio-Paris 174.00 167.0¢ 173.87 —
Deutschlandsender 183.00 181.00 | 194.00 191.00
Daventry . 193.00 200.00 | 203.01 200.00
Miunsk ........ — 208.00 | 208.00 208.53
Eitfel Tower 207.50 — — 207.48
Aunkara .. 194.00 183.00 | 199.45 199.47
Moscow 175.00 * 201.61
Warsaw 230.00 | 211.97
Motal 216.00 221.00
Reykj 183.00 —
Luxembourg 252.00 | 1249.00 *
Kalundborg .. 260.00 238.00 | 237.53
Monte Ceneri .. 265.00 | 1167.60 — .
Osdo ... 277.00 253.00 — 253.08
Leningrad ............ 350.00 245.00 | 214.96 241.03

* No transmission.

Perhaps the most astonishing event in
this great wave-change has been the atti-
tude taken up by the French Postal Ad-
ministration in permitting the continuance
of transmissions from the Eiffel Tower.
Although a signatory to the Lucerne Plan,
the French Postal authorities seem to have
treated it as a ‘‘scrap of paper.”’

A Luxembourg Disclosure

Another surprise was the appearance
of Luxembourg on 1,304 metres. I am

Wireless 3
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able o disclose why Luxembourg took
this wavelength. The authorities claim
that they waited twenty-four hours before
transmitting, and then, finding the 1,304-
metre wavelength free, appropriated it.
They now hope to maintain their posi-
tion on the grounds of priority. It is
quite possible that this claim will succeed,
as, under the Lucerne Plan, Poland was
to have used this wavelength. However,
Warsaw remained on 1,412 metres, when,
by complying with the Lucerne Plan, it
would have secured for itself freedom from
interference. It would appear that
Luxembourg has won its first victory.

A very interesting cxperiment was tried
at the Brussels Control Station during the
second night after 1.30 a.m. G.M.T. The
Zagreb transmitter was obviously unable

JANUARY 26th, 1934.

to tune exactly to its new wavelength,
probably because it lacked an cfficient
wavemeter. As Zagreb was to be syn-
chronised with Falun, it was important
that the waves of both stations should
be identical. Brussels, therefore, picked
up the carrier wave of Zagreb and
‘““grafted’’ it on the exact frequency of
401 kilocycles (Zagreb’s correct fre-
quency) produced by the wavemeter in
Brussels ; the resultant beat frequency was
passed on to the stations taking the resulis
of the measurements. Unfortunately,
Zagreb was still unable to tune to its exact
wavelength, and the experiment failed.
At the time of writing, Zagreb is now
less than half a kilocycle out, but this
is enough to cause a bad heterodyne on
its wavelength neighbours.

ON THE SPOT

Visits to Foreign Broadcast Stations

XIII.

Brussels No. 2
321.9 metres
932 kc/s
15kW

Brussels No. 1
483.9 metres
620 kc/s
15 kW

the Belgian station through attractive

boulevards flanked with modernistic
buildings. The precise address is Rue du
Bastion, Porte de Namur. Here I re-
ceived a sort of ** S.B.”” welcome 1 English,
French and Flemish, and I was given a
thorough description of Belgian broadcast-
ing. It is modelled to some extent on the
lines of our own B.B.C. To solve the bi-
lingunal difficulties Brussels has two trans-
mitters, and the sane inusical programmes
serve both. Naturally the spoken pro-
grammes are quite divergent. The French

Y OU approach the offices and studios of

r—

(Above) M. Bracony, the
popular announcer in

French.

(Left) The transmitter
building at Velthem, 15
miles from Brussels.

are relayed from a
large concert hall in
the Rue Royale, the
Rue du Bastion

side is conducted by
M. Fleischman and
the Flemish by M. de

Muynck. I dis-
covered a symphony
orchestra of 42, a
‘““radio "’  orchestra
of 26, and a light
orchestra of 12
musicians.  Some of

the symphonic works

The “ Radio Orchestra”’

at Brussels serves both

the French and Flemish

transmitters. There are
25 performers.

studios being small
and temporary pending the ccnstruction of
a real Broadcasting House.

Belgian listeners, I was informed, have
a bias in favour of light music. Like
listeners the world over, they are not back-
ward in criticism, and the station letter-bags
are well filled..

The transmitters are situated at Velthem,
between Brussels and Louvain, about
fifteen miles distant, and are connected by
land line. The Rue du Bastion building has
a single control room with separate panels
for the two transmitters. The equipment
is of Belgian design and appears to be re-
markably efficient,

WANDERLUST.
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Housing the Wireless Set

More Ideas Contributed by Our Readers

(Concluded from page 41 of last week’s issue)

Y idea of convenient accommodation

for a wireless receiver is to include

it in a Berkeley chair; a small aperture

can be provided with thumb drive on the

right arm of the chair for tuning, volume

control, and part of the side of the arm

can be removable to give access to valves
and the set.

A moving-coil speaker on a baffle can
be accommodated in the back of the chair
with mains aerial, or frame aerial, or out-
side aerial all possible. A well- uphol-
stered back would give a box baffle effect
and prevent the occupant of the chair from
feeling as if he were, in fact, sitting on top
of the speaker.

The illustration shows the general idea.

L. M. RICKETTS.
O arrive at the ideal arrangement for
a radio set it is, in my opinion, essen-
tial that the following points should be
observed : —

(1) The listener should be able to sit in
comfort in an easy chair.

(2) The loud speaker should be at a
certain distance from the ear, allowing the
listener to make the best use of the acoustic
properties of the room.

Section
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These considerations necessitate some
form of remote control for both tuning and
volume. Volume control at a distance is
easy, as this is electrical, but the mechani-
cal tnning is not so simple. For this pur-

pose my arrangement consists of a flexible
cable attached to a slow-motion knob on
the receiver ; the two wires for the volume
control can be carried with the same cable.
With modern small tuning scales, if you
are sitting at any distance, you cannot see
the accurate tuning positions of the
stations on the scale, so that the scale may
have to be projected on to a glass plate
in front of the cabinet, as shown in the
sketch.

I do not think that experts will have
any difficulty in finding a solution to these
problems.

It will be noticed that the knobs for
remote tuning control and volume control
are mounted on a panel so that they can
be operated either direct on to the cabinet
or through the medium of the extension

leads and cable. TORE SJGGREN.
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THE accompanying photograph may
interest your readers. It shows a

bureau containing an all-electric receiver
and radio-gramophone. The bureau was
constructed entirely by myself to my own

design.
wide, and 2ft. deep back to front. Two
moving-coil speakers are included, one
behind the small doors in the front and
another behind the two larger doors over
the desk. This latter speaker has the
whole of the back surface of the bureau
as a baffle board.”

The controls for the set are arranged
under the lower leaf of the sloping front
and the gramophone gear and pick-up

The height is sft. 6in., 3ft. 6in.

VERYONE seems to agree that !
‘ the broadcast receiver 1is sus-
ceptible to improvement in outward
form, and our readers are to be
congratulated on their efforis to
devise something better. Several
original and promising ideas are
included in this second batch of
designs.

behind, accessible when the second leaf
of the sloping front is turned back.

The set may be switched on without
opening it up, as the volume control and
mains switch are in the left-hand curved
door. A. C. N. SEARLE.
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MY design may be of interest for those
who prefer that the set should be
camouflaged in some article of furniture.

switth &
Volume so\u.tnr C’ﬂ"‘ﬁ

The set is built into a clock case; the
speaker is concealed behind an oil paint-
ing, which is tilted at an angle from the
wall. The speaker wires run round the
picture rail so that nothing is visible.

L. C. SPENCER.
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HE article on the ‘‘ Receiver in Out-

ward Form’’ and your editorial com-

ment on cabinet design were most interest-
ing.

I suggest that the problem should first
be approached from the *‘Fitness for
Purpose’’ point of view, based on the
following analysis of requirements:—

(1) The ideal way to operate both radio
and gramophone is while seated in an arm-
chair by the fireside so that the instrument
is under complete control without the
necessity for getting up.

(2) The loud speaker should be so
situated that the armchair position is also
the best position for hearing the music.

The Ferranti “* Gloria Companionette ”’
complies with the first condition but might
be deficient with regard to the second.

The usual *‘all-in-one-cabinet”’ radio
set and radio-gramophone of to-day also
fails to comply with (2) and the majority
fail in regard to (1) as well. The first
sine qua non that emerges, therefore, is a
separate loud speaker: whether this is
housed in a cabinet fitted with a baffle
board, placed in a bookcase, etc., is a
question of individual requirements.
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Housing the Wireless Set—

There would appear to be three ways of
complying with (1):—

(a) By remote control of a radio set
housed out of sight (in a cupboard, etc.),
and by the provision of a playing desk
beside the armchair.

(b) By the provision of radio set and
playing desk in separate cabinets both
placed beside the armchair.

(¢) By building the playing desk over
the radio set in one cabinet to stand at the
side of the chair.

In the house or flat of the future maybe
a cubby hole will be built into the wall for
the radio set so that at most a new panel
would be required by a new tenant.

In the case of the radio-gramophone it
is useless to provide armchair control un-
less handy record storage is also available.
Bookshelves may be convenient in radio
sets, but in radio-gramophones, if enough
space cannot be provided for a reasonably

News of

Wireless
World

sized collection of records, at any rate
there should be a suitable compartment
for a selection of records taken from the
separate record cabinet for the evening’s
programme.

Turning now to the @sthetic and artistic
side of the cabinet design, the views ex-

Radio Set

Records

pressed by Betty Joel in the two heavy-
type paragraphs in the article cannot,
I feel, be improved upon. Far and

the
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away the finest cabinet I have ever secn
is the latest design by Mr. H. B. Davey,
in which is housed the radio set and play-
ing desk of the Davey reproducer made
by E.M.G. Hand-Made Gramophones.

My present instrument is a Wireless
World Baby Superhet with an amplifier
specially designed for record reproduction
by Mr. N. Tebbitt, proprietor of Hope,
Norman and Co., Ltd., Westbourne
Grove. This is a three-unit instrument,
and some of the controls are on the front
of the radio set cabinet and some are flush-
fitted at the L.H. side. I find this arrange-
ment very convenient.

For a two-unit instrument, all controls
ocn the motor-board or some at the side
and some on the motor-board, so placed
as to be easily handled from the armchair,
would probably be a better arrangement.

Why not an armchair radio-gramophone
as sketch enclosed?

J. W. S. STANLEY.

Week

Current Events in Brief Review

Portugal Calling

HE new Portuguese State

broadcasting station at Lis-
bon, which is under construction
at Barcarena, will begin testing
next month cn a wavelength of
470.9 metres.

English Programmes from
China

RITISH listeners have a sport-
ing chance of picking up an
English programme {rom China’s
most powertul Dbroadcasting sta-
tion, XGOA, Nanking, at 11 p.m.
(G.M.T.) on Sunday next, Jan-
uary 28th, and at the same time
on the 29th and 3oth. The trans-
missions will be on 455 metres with
a power of 75 kW. and will be
given under the auspices of the

International DX’ers Alliance.

We shall be glad to receive re-
ports from any readers who suc-
ceed in picking up these unique
programmes.

Talking it Over

HE  French  daily  paper
L’Intransigeant proposes the
establishment of a radio parliament
consisting of representatives of the
broadcasting interests, technical
bodies and ordinary listeners. The
discussions would cover the whole
sphere of broadcasting in the in-
terests of all concerned.

Music for Dinner

HE sharp contrasts afforded by

broadcasting are exemplified
in the story of a journalist who
recently visited the Greenland
port of Umanak. A whale, which
had been stranded on the beach,
was surrounded by the Eskimo
population of all ages who were en-
gaged during the whole night in
tearing the oily flesh and eating it
raw to the accompaniment of lan-
guorous dance music on loud
speakers, picked up from a great
London hotel.

MRS. BEETON'S WIRELESS SET. At least 100 per cent, improve-
ment in the family cooking should be expected with this radio-equipped
stove, displayed at the Chicago furniture mart,

« Radio Day "
FEBRUARY

““Radio Day’’ in Germany.
Special propaganda breadcasts will
be made, and it is stated that the
day will be one of the jolliest in
the history of German broad-
casting.

Luxembourg Again

HE strong criticism arcused in

French ecclesiastical circles by
the abolition of religicus talks
from Radio-Paris has Dbeen stilled
by the action of Radio-Luxem-
bourg in according microphone
hospitality to the celebrated pre-
late, Father Llhande. Fathber
Llhande’s sermons are broadcust
regularly  from the high-pewer
station.

Busy Amateurs
AN interesting census of British

amateur transmitting activ-
ity has just been taken. During a
period of four Sundays no fewer
than 706 different British staticns
were heard, indicating that 70 per
cent. of the licensed amateur traus-
mitters were working.  On 40
metres 446 stations were heard and
over 200 on 8o and 160 metres.
Even on the 5-metre band several
stations were recorded.

Radio Society of Great

Britain
““ A LUMINTIUAM Electrelytic
Condensers’’ is the title of

a lecture to be delivered this even-
ing (January 26th at 6.15 p.m.) at
a meeting of the Incorperated
Radio Society of Great Britain, to
be held at the Institution of Elec-
trical Engineers, Savoy Place,
Tondon, W.C.2.  The lecturer is
Mr. N. C. Moore. Mr. Arthur E.
Watts will deliver the Presidential
address.

Mr. Watts, the new President, is
a leading North London amateur
transmitter and has been the
Society’s publicity manager for
several years,

11ith is to be’

A Record Mast

HE new wooden tower contain-

ing an experimental ‘‘ ground
wave '’ aerial at Miithlacker is near-
ing completion and will be more
than 500 feet high. It will be the
highest woocden  structure in
Lurope.

Both Miihlacker and Munich are
at present working on temporary
aerials. Reception should improve
in a few weeks’ time.

Hamburg’s 100-kilowatt
Station

HAMBURG’S
broadcasting station, which
began transmission on January
15th, is practically identical in de-
sign to the new Berlin-Tegel trans-
mitter recently described. 1t is
situated at Billwiarder Moorfleth.
The mast is nearly 500 f{eet high
and is a permanent landmark to
travellers on the main railway line
between Berlin and Hamburg,

English Talks from Warsaw

1\, R. THAD ORDON, the Polish

journalist whose gifts of books
and pamphlets have aroused great
interest in his talks from the War-
saw station, will give another talk
to-morrow (January 27th) at g.40
p-m. (G.M.T.). His subject will
b: ‘“The Beauty of the Polish
Mountains.”

new 100 kW.

What’s in a Name?

DANISH wireless pirates are con-
gratulating themselves on the
removal of a stigma. Hitherto
they have been given the descrip-
tion of tyvelyiter, or thief listener.
The new name for unlicensed
listeners is plankcvacrkslyitere, or
plank listener. The expression is
meant to ally the illicit listener
with the people who climb palings
and planks in order to have a free
view of football matches.

Some 4,000 prosecutions tock
place last year, yielding a State
income of 65,000 kroner.
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UNBIASED

A Scratch Record

AN enormous amount of correspondence
has reached me since my revelation
the other week that the gramophone was
invented several centuries ago in China.

Such trumpery criticism as I have had
to the effect that the stone record arrange-
ment 1 described could only produce
meaningless scratching sounds can be dis-
missed at once. It should be realised
that to the untutored ear such sounds are
not readily distinguishable from certain
Chinese dialects. Which reminds me of
when, in the very early days of the gramo-
phone in this country, I attempted to em-
phasise the inventive genius of western
civilisation by demonstrating this latest
wonder to a Chinese native.

Specially for him.

He had listened with stolid patience
while 1 played through a lot of very in-
different recordings. 1 murmured an
apology as I placed on the turntable my
last record, which was considerably worn
and had an unusually large amount of
scratch even for those days. To my sur-
prise, however, his stolid countenance
became wreathed in smiles as the playing
of the record proceeded, and he thanked
me for preparing a record specially for
him, containing such truly charming re-
ferences to the nobility of his ancestors.

An Early Rise

RELINQUISHED my laboratory work

at nine o’clock the other evening to
retire to rest, having a very important
appointment at 9 o’clock the following
morning with an official in a northern city.
Just before going upstairs I had the mis-
fortune to blow the household fuses, but
I soon replaced them, not forgetting to re-
start my all-mains bedroom clock before
tumbling into bed.

On crawling between the sheets and
switching on my electric blanket I imme-
diately sank into that deep repose which
scientists_tell us is only associated with a
clear conscience. At any rate, when I next
opened my eyes and switched on the light
to see the time I found to my horror that
I had overslept badly. It was six o’clock
and I had only three hours in which to
reach my destination, over a hundred
miles away.

By

FREE GRID

Springing into my clothes I ran out
breakfastless and, jumping into my car,
was soon roaring away up the Great North
Road. About two hours later I entered
the outskirts of the large industrial city
which was my destination. 1 was
pleasantly surprised at finding such a clear
road through the streets and mentally
gave credit to the municipality for being
so much in advance of the metropolis in
their traffic arrangements. At the same
time, I could not help wondering what
had become of the early rising habit of
which the people of these industrial cities
are so proud, for the streets were nearly
deserted.

Arrived at my destination, I found the
doors of the City Hall were fast closed.
After a few polite knocks I was eventually
compelled to beat a tattoo on the door
with a spanner, and almost simultaneously
I was attacked from the rear by a police-
man and from the front by a sleepy-eyed
watchman who had suddenly flung open
the door.

My loud protests were unavailing and
I found myself subjected to an ignomin-
ious cross-examination in the street.

After some argument it was brought
home to me that it was only three o’clock
in the morning, instead of nine, as I had
supposed, and I realised that I must have
risen from my bed and left home at mid-
night. Following an uncomfortable six
hours in the cells I finally kept my ap-
pointment in very undignified circum-

stances.
LH

Uncomfortable six hours.

Not till I reached home did I plumb the
mystery of my early rise. The makers
of my electric clock had criminally for-
gotten to provide a one-way starting knob.
Thus it was possible to set the timepiece
going either backwards or forwards. 1
can only suppose that, as the result of
weariness brought on by honest toil, 1
must have inadvertently started it off
backwards.
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A reprehensible =
practice.

Boiled Shirt Problem

THE other evening I spent a pleasant
time in a well-known night club in-
specting the elaborate new police alarm
installation which had just been carried
out by a reputable firm specialising in all
types of burglar and such like alarms.

The apparatus was interesting in that,
so I was told, it represented the first
attempt to use photo-electric cells in this
particular kind of alarm. The detection
of an ordinary uniformed policeman—or
‘““harness bull ”” as our American friends
so picturesquely put it-——is child’s play, the
photocells being merely connected up to
an adaptation of the colorimeter instru-
ment described in The Wireless World of
December 30th, 1931.

This, of course, enables them to ring
the bell whenever a person wearing
clothing of the colour and shade of a
policeman’s uniform passes through the
portals of the club.

Matters are more difficult, however, in
the case of the plain clothes or rather
evening dress sleuths, and the whole idea
of photocells would have been abandoned
had not some scintillating genius found
out that policemen are addicted to the
reprehensible practice of placing their
boiled shirts over their uniform. Even
with the aid of this profound psychological
discovery, however, little could have been
done if the same genius had not thought
of combining the colorimeter principle
with X-rays.

The only remaining possibility of
trouble was the sounding of a false alarm,
which might happen if a member entered
the club wearing a blue set of under-
clothing or a blue dress shirt. It was felt,
however, that such things were seldom
done in the best regulated circles.

I am afraid, however, that I rather
threw the club officials into a panic by
pointing ‘out that when Lord Trenchard’s
pukka dress clothes policemen are put into
service they will dispense with uniform
when wearing evening dress.

The authorities of the club have, there-
fore, asked me to help them out of their
difficulty by designing some new method to
overcome this difficulty. I appeal to
readers to save my prestige by submitting
suggestions.
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Practical

HINTS AND

ALTHOL'GH the superheterodyne sys-
tem of reception is now so universally
popular, it seems likely that a large pro-
portion of readers still confine their acti-
vities to ‘‘ straight *’ circuits. Equally, a

IE]

number of those who have built super-

heterodynes have fol-

The lowed implicitly a
Superhet in published design with-
Embryo out obtaining any real

insight into the work-
ing of the system. Both kinds of amateur
will derive much interest and benefit from

AIDS TO BETTER
RECEPTION

ference with neighbouring listeners ; if this
stage be omitted special care should be
taken to avoid interfering.

The various coil assemblies shown in
the diagram may be improvised from
those in ordinary use in straight sets.
Coil L is an ordinary aerial or intervalve
winding (depending on whether a preced-
ing H.F. stage be used), while Lz and
13 in the oscillator circuit are respectively

L4 LS HT.4+

TO AERIAL OR
H.F. STAGE

L

TO LF.

00002 mfd

o |

LT~

|

Fig. 1.—Getting to know the superheterodyne: a recommended experimental circuit.

a practical exploration of the process of
frequency changing, and it is the purpose
of this note to show that the experiment
may be carried out with little, if any,
apparatus beyond that which usually
accumulates in the ‘‘junk-box.”’

One can hardly do better than to make
a start with the simplest type of super-
het without an I.F. amplifying valve, but
in which a measure of 1.F. amplification
is obtained by reaction between plate and
grid circuits of the second detector valve.
The selectivity of such an arrangement is
not necessarily of a very high order, but
the gain due tc the process of frequency
changing may be appreciated.

A suitable circuit arrangement for use
in experiments is that shown in Fig. 1.
First and second detector valves are in-
cluded, together with a separate oscillator,
as it is not recommended that the be-
ginner should complicate matters by try-
ing to make a single valve of the ordinary
type perform the function of frequency
changing. An L.F. amplifier of practic-
ally any tvpe may succeed the second
detector, or, if preferred, a pair of head-
phones may be used in its anode circuit
without additional amplification. A pre-
ceding H.F. stage is desirable, mainly to
prevent re-radiation and consequent inter-

the tuned and reaction windings of a
similar coil. The pick-up coil L1, through
which oscillations are transferred to the
detector grid circuit, consists merely of
four or five turns, and may easily be
added. As an intervalve coupling (L4,
Ls) an ordinary long-wave broadcast coil
may be employed, although to work at the
usual frequency of 110 kc/s it is neces-
sary to rewind the tuned section Ly, using
about 50 per cent. more turns than for-
merly ; this coil may be tuned by a com-
pression condenser C. The reaction wind-
ing L5 may be that originally fitted to the
coil, perhaps with a few extra turns.
Other components do not call for
special comment ; neither do the valves,
as any triodes of the general-purpose type
will function satisfactorily. It is intended
that the input and oscillator circuits should
be tuned by separate condensers ; attempts
at ganged control may come later, when
the experimenter has decided to tackle the
superheterodyne question seriously, and
to obtain special coils and condensers.
The builder of a set on these lines will
not have a ‘“Monodial,”” but should ac-
quire valuable experience that will stand
him in good stead when he decides to go
in for something more ambitious. If, in
anticipation of doing this, he decides to
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TIPS

obtain the latest type of Heptode fre-
quency changing valve, there is no reason
why the function of the first detector andd
oscillator valve should not be combined
in it for experimental work.

N cases where a suitable voltmeter for
checking the condition of an H.T. bat-
tery is not available, it is worth while
remembering that experimental adjust-
ments of grid bias afford a reasonably
good indication as to its condition. If, for
' example, a temporary
reduction of grid bias
voltage has the effect
of improving the
quality—and  some-
times even the volume—of reception, it
can be assumed with some cenfidence that
H.T. voltage is abnormally low.

H.T. Voltage
Indication

N those cases—fortunately compara-
tively rare—where an ‘“H.F.”" re-
ceiver is quite stable on the medium band,
but bursts into uncontrollable self-oscilla-
tion on switching over to the long waves,
we can at least assume with certainty that
the valve is not at
fault. If the internal
shielding of an S.G.
valve be complete
enough to prevent un-
due fcedback on the medium waves, it is
certain to be more than adequate at lower
frequencies. In probably nine cases out
of-ten, troubles of this nature are due ‘o
inadequate filtering of H.F. energy in the
detector anode circuit, and consequent
fecdback of H.F. energy from the L.F.
amplifier—or more probably the loud
speaker and its leads—to the aerial end.
In the tenth case, the defect may pos-
sibly be ascribed to the use of H.F. de-
coupling condensers of insufficient capa-
city.

Long-wave
Instabitity

DENMARK’'S NEW
STATION. The 10-
kilowatt transmitter
at Herdsvester, near
Copenhagen, which
has just begun opera-
ting on a wavelength
of 255.1 metres. It

is replacing the old
3-kW. station in
Copenhagen.
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BROADCAST BREVITIES

An International Engineer

R. L. W. HAYES, the B.B.C. engineer
who assisted M. Raymond Braillard ot
Brussels during the nights of the change-
over, has not had what the biographers
would call a meteoric rise to fame. Famous
he is, but the climb has been gradual.

Lucky Discovery

A few years ago he was in the ranks of
the control engineers. Then it was dis-
covered thit he knew more than Ohm’s
Law—was quite a linguist, in fact—and the
discovery came just at the moment when
a highly non-technical little delegation was
setting out from Savoy Hill to attend the
first wavelength conference at Geneva.

At Every Conference

Since that day Hayes has attended prac-
tically every meeting of the International
Broadcasting Union. In radio circles he is
an international figure, and what he does
not know about the ‘‘radiosyncrasies’ of
every European nation, large or small,
would go under a threepenny bit.

He is a great personal friend of M. Brail-
lard and also of Herr Geiss, the

By Our Special Correspondent

Athloue, with its power of 60 kW., demands
comething out of the ordinary in the North.

The New Wavelength

The new transmitter will take the wave-
length of 307.1 metres now used by West
Regional, so Athlone will not be troubled
by the Belfast wavelength.

P I

A Radio Film

MAGINE that you have been honoured
with a special invitation to the B.B.C.
studios and occupy an armchair a foot or
two from the microphone. You will then have
some idea of the entertainment provided by
the British Lion film, ‘‘ On the Air,”” which
makes its début in a few days’ time.

Last week I was privileged to attend the
first showing at the Prince Edward Theatre,
and enjoyed the fun of watching how Anona
Winn, Clapham and Dwyer, Teddy Brown,
Davy Burnaby, Derek Oldham, Betty
Astell and other stars viewed themselves
on the screen. Nearly all of them were

there in person and had every right to be
vastly pleased with themselves.

Too Bad

This arrangement will unfortunately pre-
clude the filming of some of those bright
remarks which the staff have been saving
up for screen patrons who imagine that life
at Broadcasting House is too bureaucratic
and devitalised for the survival of human
hopes, fears, passions, and other primal
instincts.

Close-ups at Droitwich

The film will not be confined to activities
in Broadcasting House. The new Droit-
wich transmitter will be featured. The
difficulty in filming radio stations is the
lack of movement, and the only spectacular
thing about Droitwich will probably be the
pounding cranks of the Diesel engines in
the Generator Hall. But I have no doubt
that a few bustling engineers in the Trans-
mitter Hall and a judicious flicking on and
off ot the valve filaments will produce a
satisfying effect.
Helpful Engineers

Personally, I have always {ound the
B.B.C. engineers ready to oblige when a

photograph is to be taken, but they prefer to
do the posing themselves. When

Chief of the German Post Office
and one of the prime sponsors of
ihe Lucerne Plan.

Slick Woirk

It was Hayes whe helped the
B.B.C. enginecrs on the night of
fanuary 15th in that very slick
picce of business which resulted
in the B.B.C. men obtaining a
few hours sleep. Originally, the
B.B.C. stations were to come up
for their final check at 6.25 a.m.,
but they asked to be checked at

1.30 a.m., being satisfied by
then that all DBritish stations
were duly calibrated.  They

won their peoint-
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The Prince’s Brcadcast
O - MORROW, Saturday,
January 27th, at 6 p.n., the
Prince of Wales will broadcast
on the subject of ** Voluntary
Service.”” It was two years ago
—on January 27th, 1932—that
the Prince addressed the memor-
able meeting in the Albert Hall, arranged
by the National Council of Social Service,
dealing especially with the problem of un-
employment and asking that every local

community would face up to the
problem.
To-morrow, His Royal Highness will

broadcast the result of his observations, and
will suggest the further opportunities for
voluntary service that exist to-day.

[ T I W

High Power for Northern Ireland
SIR JOHN REITH has given his personal
approval of the site at Blaris, Lisburn,
about ten miles west of Belfast, for the
new Northern Ireland Regional staticn.
Although there will be only one transmitter
for this Regional station, it will have a
power in excess of that employed for the
British regionals. No doubt the B.B.C.
considers that the fairly close proximity of

a Press photographer gets his
hands cn the contrel knobs any-
thing may happen, from the
blowing of a f50 output valve
to the wrecking of a wavelength
plan. ‘
== =] “n =~

Manual Recording

I HOPE to bring you news noxt
week that the B.B.C. has
decided to adopt the suggesiion
in last week’'s Wireless World
and to give us a half-hour with
the new manual records pre-
pared by Herr Pf{enniger.

This art of painting sound
tracks ‘on film should have
immense possibilities, especially
in the Effects Department, and
there would be no better way to
demonstrate what could be done
than by a National broadcast.
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WIRELESS ON THE SCREEN. Davy Burnaby and Reginald Purdell
in a radio episode in ‘““On the Air,”’ the new British Lion film to be
released shortly. The radio dealer becomes a very disappointed man.

No Depressions

There are some really clever scenes in this
““radio musical comedy,”’ as it is called,
and no one who enjoys the lighter side of
broadcasting should miss seeing it.

The film contains no talks, no news
bulletins, no weather forecasts, no depres-
sions and no atmospherics.

The Official Film

Talking about films, I hear that the
““official ’ picture, ‘‘ Broadcasting House,"’
which Mr. John Grierson was preparing on
behalf of the Empire Marketing Board (now
defunct) has not been jettisoned. 1t will be
more severe in tone than ““On the Air.”
The ‘‘shooting script’ is still being pre-
pared, but the question of dialogue does not
seem to have been discussed. In all
probability the film will be silent in the first
place, a descriptive pow-wow being grafted
cn afterwards.

100,000 Kilowatts Brcad-
cast!
NE of the most difficult cut-
side broadcasts yet under-
taken will be heard by London Regional

listeners on February 23rd, when micro-
phones will tour the Battersea Power
Station. The present output of the station

is up to 100,000 kilowatts, and the problem
will be to screen the broadcasting apparatus
in order to secure effective transmissicn.
The B.B.C. and L.C.C. engineers are ncw
studying this question.

«“n «“ <y ©wn

Unique Talks Booklet

ISTENERS who are following the Sunday

< afternoon talks on British art, coin-
ciding with the Burlington House Exhibi-
tion, will obtain real help from the finely
produced pamphlet on the subject which
the B.B.C. has published at the price of
7d. (by post, gd.). This 32-page book in-
cludes a number of excellent photographic
plates, together with notes on each of the
talks by Mr. R. M. Y. Gleadowe.
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Letters to the Editor :—
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The Listener’s “Birthright”

Do Transmitters Tire?

Disturbance or Interference?

The Editor does not hold himself responsible for the opinions of his correspondents

The Listener’s ¢ Birthright.”

N The Wireless World of January 1zth,

under the heading ** Broadcast Brevities,”’
your correspondent jocularly alludes to
““ every listener’s birthright to criticise the
programmes.”’” In this instance he is re-
ferring, of course, to the Colonial listener,
and it brings up a very interesting point.

In the first case, has any listener any
““rights ”’? In this country the listener
pays a tax to the Government for the
privilege of purchasing a receiver, and there
is a gentleman’s agreement between the
listener and the Government that a propor-
tion of that tax shall be spent in supplying
the listener with programme entertainment.
Actually, a moral ““ right "’ exists, but it is
doubtful whether the listener has any legal
“right.”” In the case of the Colonial
listener the position is totally different. He
has no ‘‘ rights ”’ at all. He pays nothing
for his programme and logic would suggest
that he is entitled to nothing. What he is
getting, of course, is the result of the ex-
penditure of moneys taken from the home
.country listener, and this brings up another
interesting point, or rather two points. In
the first instance, it seems highly improbable
that there are more than 20,000 Colonial
listeners on S.W. 1 suppose it is g, safe bid
to say there has been at least [100,000
spent on the Empire S.W. stations ; in other
words the listener in this country has spent
about {5 per head (probably more) on each
of these Colonial listeners. On the principal
that the one who pays the piper calls the
tune, the listener in this country should be
canvassed as to his wishes on this matter,
i.e., whether this money should be spent on
better programmes for this country or for
overseas programmes. Personally, I think
the vote would unanimously be in favour of
the former.

The seccond point is that the wireless
licence represents an inequitable form of
tax which presses much more heavily on the
poor than on the rich, and the poor repre-
sent the bulk of the listeners. It is the poor
of this country who are paying for pro-
grammes for Colonial listeners, whose
standard of living, generally speaking, is
considerably higher than that prevailing in
this country. No doubt Empire broadcasts
are essentially a matter of political ex-
pediency, and in that case the expenditure
should not come out of English broadcast
funds. C. CARPENTER.

London, W.C.1.

Do Transmitters Get Tired ?

WITH interest I read your correpondent’s
letter in the current issue, and your
editorial under the same heading. May I
be permitted to offer a few comments (for
what they are worth) on this matter?
Regarding Mr. Dinsdale’s suggestion that
there might be a sort of H.F. electrolysis of
the earth-matter surrounding the ground
connection of a transmitter, it seems to me
that this is very improbable, since, in the

case of a direct ground connection, the depth
of penetration of the H.F. current is hardly
likely to be great owing to the skin travel-
ling effect of a low resistance medium ; and
the area of connection at the grounded point
is not a small one (as a telephone ‘* earth '),
but already widely diffused before physical
contact is made. Furthermore, if there is
an electroyltic effect by direct electrical con-
nection, what of a counterpoise return?
Possibly it may be suggested that the sur-
face below a counterpoise would be so elec-
trolysed, but this can hardly be the case,
since the area of diffusion with a counter-
poise is much greater than from a direct
earth. A reference to the early text books
on the subject of diffusion and propagation
of H.F. radiations will possibly clarify my
meaning, although I cannot, offhand, re-
member any particular work to quote.
From experience gained during many
vears of radio experimental and practical
work, I am rather more than inclined to
think that such *‘ tiring *’ of a transmitter is
merely the normal effects of cumulative wear

S

ITALY'S OLDEST BROADCASTING

STATION is Naples, seen above. Under the

Lucerne Plan, Naples is now working on a
wavelength of 271.7 metres.

and tear, under which heading one could
consider corrosion of radiating wires, loss of
liveliness of valves, dust leakages, minute
maladjustments of apparatus, absorption of
structures erected since station was opened ;
in fact, a thousand and one small considera-
tions which may amount to a perceptible
total with the passage of time. Of course, 1
shall be corrected for suggesting that dust
might accumulate upon insulation in suffi-
cient quantities to cause H.F. leakage;
that apparatus can get even very slightly
out of adjustment ; and that the loss of that
delightful original brilliance of valves can be
eliminated as a contributing cause, but a
little thought and the result of practical ex-

perience weigh the balance in favour of my
employing these assertions.

In conclusion, I may add (as a final death-
blow to Mr. Dinsdale’s electrolysis sugges-
tion) that, when 1 was operator of a 500-
watt broadcasting station in a far corner
of the earth some time back there was just
a falling-ofi in efficiency after the first few
months of operation, although the building
upon which the transmitter was situated was
a four-storey ferro-concrete structure, and
the ground connection was by means of a
counterpoise suspended above the tar-
covered flat concrete roof. Surely it could
hardly be suggested that the whole building
was ‘‘ electrolysed.”’ No, the truth was
that just such causes as I have listed above
were far more likely to have been the cul-
prits (the matter of valves was actually
proved) than anything else.

Trusting to hear some comments from
other interested persons. ‘“ STATIC.”

Birmingham.

Disturbance or Interference ?

MAY we again trespass on your columns
to reply to Mr. Lee’s answer on the
disturbance *’ or ‘‘ interference ’* question.
We admit the scientific meaning of inter-
ference ; it is not, however, the only one.
For example, in a mundane sense, the action
of a policeman in stopping a street fight is
considered as ‘‘interference’’ by at least
one, and often both, of the parties.

It must be conceded that radio is chiefly
concerned with entertainment, and we main-
tain that the harsh, tearing noise superim-
posed on reception of, say, Sir Henry Wood
and the Queen’s Hall Orchestra, or on per-
haps Henry Hall and the B.B.C. Dance
Orchestra, by the refrigerator next door, is
just as much an interference with an enter-
tainment as an unexpected and unwelcome
fire at a theatre or music-hall. While the
fire is an interference with the entertain-
ment it is not a disturbance. Like the re-
frigerator, it creates in the hall noise to
the listener’s ears and mind. It is well
known that if the set is in a sound-
proof room, and the listener leaves (prob-
ably in disgust), shutting the door, the dis-
turbance no longer exists there, only an in-
terference in the air-wave motion of dulcet
strains in the room by the wave motion
caused by the refrigerator. The disturbance
is subjective, but the interference is actual.
If we witness the street fight it causes a sub-
jective disturbance, but if no one witnesses
it, it is still an interference with law and
order, but not a disturbance.

We note Mr. Lee’s agreement with us on
classification (1), and we would agree to
““mains interference filter ’ for (2). But
with regard to his penultimate paragraph, if
an aerial is to be considered as a collector,
then vertical conductors are often more
efficient in collecting than horizontal ones.

The Wireless World could do much to help
to get interference, the general word with
the general meaning to ordinary listeners
and people, properly qualified.

Barking, Essex. H. T. STOTT,

A. F. Bulgin & Co., Ltd.
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New Battery Output Valve

The Marconi and Osram
Q.P.21

ECENT development in baitery
valves has largely taken the form
of systems which permit a reason-
able volume being obtained with-

out an excessive current drain on the H.T.
battery. The first step in this direction
was taken by the introduction of the
quiescent push-pull arrangement, embody-
ing two ordinary pentodes in the output
stage. As distinct from ordinary push-
pull, the system is characterised by the
valves being biased nearly to their current
cut-off points, so that in the absence of a
signal their anode currents are very low.
When a signal is applied, the current con-
sumption necessarily increases, but only to
a degree determined by the volume. As
the average volume of a broadcast pro-
gramme is quite small, there is a big saving
in current consumption as compared with
the ordinary output stage in which the
current remains constant at all volume
levels. Two push-pull connected valves
are necessary with Q.P.P. in order to
balance out the distortion which would
otherwise occur.

The chief disadvantage of the arrange-
ment was its high cost on account of the
necessity for using two pentode valves,
and as a result it has largely been super-
seded by the Class ““B’’ system. This is
not unlike Q.P.P., but the output valves
are of the triode type, and the pair neces-
sary are obtainable built into a single glass
envelope, at a considerable saving in price.

The Marconi and Osram
Q.P.21  operates on the
Q.P.P. principle, and con-
sists of two pentodes mounted in one bulb
and fitted with a seven-pin base. Details
of its price are not yet available, nor has
the date of its release been announced.

The valve is designed to take 0.4 ampere
filament current at 2 volts, and with a 150
volt H.T. supply it requires a grid bias of
—10.5 volts. Under these conditions the
total quiescent current is 2.6 mA., and the
valve is capable of an output of g70 milli-
watts, with a load impedance of 24,000
ohms. At 120 volts the output is 570 milli-
watts, the current consumption 3 mA.,
and the valve requires-a load impedance
of 28,000 ohms.

These currents are of the same order as
those found with a Class ““ B’ valve, but
it must not be forgotten that a driver valve
is not needed, for the Q.P.21 may be fed
directly from the detector. A saving of

{
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Fig. 1—The connections for the
Q.P.z1, following a typical grid
detector, are shown here. The bias
voltage required depends upon the
value of the H.T. supply.
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The valves, moreover, are usually worked
at zero grid voltage, or with only a small
negative bias, so that grid current flows
during the application of a signal. A driver
valve and a special coupling transformer,
usually of step-down ratio, are conse-
quently necessary in order to avoid dis-
tortion.

several milliamperes ‘is thus to be ex-
pected. In the matter of cost, too, the
absence of a driver must be considered.

A typical diagram showing the connec-
tions for the new valve is shown in Fig. 1,
and it is recommended that the input trans-
former be of high ratio when a grid
detector is employed. Since the valve is

worked under conditions of no grid cur-
rent, any ordinary push-pull or Q.P.P.
component may be used, and it is only the
output transformer which must be care-
fully chosen. The requirements here are,
first, a suitable ratio for the speaker em-
ployed; secondly, a low primary D.C.
resistance ; thirdly, a high primary induct-
ance under instantaneous current condi-
tions ; and fourthly, low leakage induct-
ance. Any good quality Q.P.P. com-
ponent will function admirably.

The connections to the seven-pin base
are shown in Fig. 2, and it will be noted

y that the two space-charge grids are brought

out to a single pin. This has been done
since it has been found unnecessary to
match the two valves by applying different
values of screen potential, as in the case
of the original Q.P.P. system employing
two separate valves. This represents a
distinct improvement, and makes it un-
necessary to employ a milliammeter for
matching purposes
when setting up the
receiver.

GRID?2
As regards quality ANOPED © ©cRip1
of reproduction, it )
is claimed that up é&ﬁ;?ég@ @ANooE1

to its maximum GR'@%/
rated output the

system is at least [
the equal of Class
“B,” and that it 1s

Fig. 2.—An undersice
view of the valve-

capable of rather holder identifying the
better quality at low connections.
volume. A greater

maximum output can be obtained from
Class ““B,”” of course, but at low volume
the Q.P.P. circuit is claimed to be dis-
tinctly better. The fact that grid current
does not flow, moreover, permits a wider
choice of input components.

There seems to be some possibility that
the duo-phase system might be applied to
it, and this would permit the use of resist-
ance coupling between stages. The duo-
phase system, of course, is not unlike the
paraphrase amplifier, and the input for
one half of the output valve is derived
from the output of the other half. Special
output components are required, and it is
as yet too early to express any opinion on
the efficacy of such an arrangement.

The Wireless and Gramophone Trader Year
Book and Diary, 1934. (Tenth year of issue.)

The page size has been doubled and in its
new form it is more convenient for reference
purposes. In addition to the very compre-
hensive Directory of Manufacturers, Traders
and Proprietary Names, the Useful Data Sec-
tion contains a quantity of technical informa-
tion of practical use to those engaged in
radio-servicing, testing and repair work, in-
cluding notes on the construction and uses of
the new wvalves. A very useful list is also
given of the Supply Voltages available in
various towns and districts in Great Britain,
Ireland, and the principal foreign towns.

Published by ‘“ The Trader’’ Publishing Co.,
Ltd., Dorset House, Stamford Street, London,
S.E.1, and supplied to the trade only. Price
55. 6d. post free.
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HE chassis produced by this firm are
not intended to compete with the

ordinary run of mass-produced re-

ceivers in which a compromise in
design and specification has been effected
in relation to price. They should appeal
especially to those who take an interest in
the technical aspects of reception and who
are in a position to appreciate the refine-
ments which make for high performance and
reliability. The series includes a range of
2}-, 6-, and 15-watt amplifier-eliminators
which may be used in conjunction with
superheterodyne or straight receiver units to
form a receiving equipment closely approxi-
mating to one’s individual ideals.

The equipment tested comprised the H.F .-
det. Quality Receiver unit and the latest
15-watt duo-phase amplifier and power unit
in radiogramophone form with dual moving-
coil loud speakers. Probably the most in-
teresting feature of the amplifier unit is the
duo-phase output stage, in which two Osram
PXz25 valves are employed. The anodes are
connected through the centre-tapped pri-
mary of. an output transformer which
carries, in addition to the loud-speaker

Wireless World, January 261k, 1934.

Haynes Quality Radiogramophone

FEATURES. Typ
stage and twin moving-coil loud speakers.

e.— Straight’’ circuit radiogramophone with I5-walt outpul
Circuit.—Variable-mu pentode H.F stage

with band-pass input—power grid deteclor with reaction.—L.F. amplifier—duo-phase
push-pull outpul valves. Full-wave valve rectification with separate valves.. Controls.—
(1) Tuning with illuminated horizonlal scale calibraled in degrees and wavelengths. (2)

Volume conirol and on-off swilch.

(3) Reaction.
Price.—£17 (with automalic record changer, £54 7s. 6d.).

(4) Wave-range and gramo. swilch.
Makers.—Haynes

Radio, Ltd., 57, Hatlton Garden, London, E.C.1.

Duo-phase Coupling in the 15-watt Qutput Stage

secondary winding, a coupling coil for ex-
citing the grid of the second output valve.
A push-pull input transformer is unneces-
sary, as the input is fed only to the grid
of the first output stage, and resistance-
capacity coupling, with its attendant advan-
tages of good transient response and uni-
form amplification in
the bass, can be used

nected in parallel with the supply to the
receiver unit.

The latter comprises an H.F. stage in
which the latest type of variable-mu H.F.
pentode is used and a power grid detector.
The aerial circuit is tuned by an inductively
coupled band-pass filter, and the input is

throughout with the ex-
ception of the iron-cored
output transformer,
which is essential in any
case. The grid coupling
coil is so designed that
the primary valve is run-
ning well within its capa-
city when the second
valve is fully loaded. As
a result, second harmonic
distortion is minimised.
The output valves are
preceded by a stage of
resistance-coupled L.F.
amplification in which a
low-impedance power
valve is employed. Two
Uiy4 rectifiers supply the
H.T. current, and the

HF AMPLIFIER VALVE
VMP4

DETECTOR VALVE

TUNINC
CONTROL

mains transformer is of
unusually good quality
and size. An electrostatic

[
VOLUME CONTROL
AND ON-OFF SWiTCH

REACTION CONTROL

WAVERANCE SWITCH o — oy

screen is inserted between
the primary and secon-
dary windings and is pro-
vided with a separate
terminal on the exterior of the transformer.
The screen makes an efficient mains aerial,
or it may be earthed to reduce pick-up from
the mains when using an external aerial. A
separate stage of smoothing is used for the
output valves, and the H.T. current to the
earlier stages is further smoothed by one ot
the loud-speaker fields, the other being con-

Ferrocart coils are mounted under the base in the tuner unit,
which includes the H.F. and detector stages.

controlled by a variable shunt resistance
which simultaneously controls the bias of
the H.F. stage. Tuned anode coupling
follows the H.F. valve, and reaction is
applied to this circuit, which is also tapped
down both on long and medium waves in
the interest of selectivity.

In order to ensure smooth reaction at
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Complete circuit diagram,

Duo-phase coupling in the output stages avoids the use of iron-cored transformers in the intermediate L.F. couplings.
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Haynes Quality Radiogramophone—

small input voltages, the grid of the detector
valve is given a slight negative bias. This
is accomplished by connecting a high-resist-
ance leak between grid and earth. As the
value of this resistance is high compared
with the grid leak

Wireless
World

thoroughness both from an electrical and
mechanical standpoint. While capable of an
excellent performance in the hands of a
novice, it gives scope for the exercise of
skill in handling, which is absent in the
majority of modern commercial designs.

proper, it does mnot
affect the time con-
stant of the circuit,
but in conjuction with
the grid leak it forms
a potentiometer which
applies a fraction of
the bias provided for-
the gramophone pick-
up to the grid during
radio rcception.

The reaction is, in
fact, delightfully
smooth, and with its
aid a remarkably high
degree of sensitivity is
at the command of
those who like to feel
that the results ob-
tained are in some
measure proportional
to their skill in tun-
ing. Under these con-

OuUTPUT
TRANSFORMER

SMOCTHING
CHOKE

LF. AMPLIFIER VALVE ML 4

MAINS
TRANSFORMER

OUTPUT VALVES PX25'S
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ditions the perform-
ance 1s comparable . o .
with that given by The amplifier-eliminator unit.

the average four-
valve superhet., but
with the reaction conirol at zero the num-
ber of stations available by merely turn-
ing the tuning control is still sufficient to
¢nsure a wide variety of programmes of
entertainment value.

The use of Ferrocart coils ensures a high
degree of selectivity for three tuned circuits,
and in Central London, on a full-size outdoor
aerial, twenty-two free channels are avail-
able between the two Brookmans Park
transmitters under the new order of wave-
lengths. At the moment it is difficult to
give definite data for the long waves, but
there is no doubt that when conditions are
less congested no difficulty will be experi-
enced in séparating stations, though slightly
more reaction may be required than is neces-
sary on medium waves.

Reserve Output Power

A set with such a wide margin of safety
from the point of view of overloading gives
unusually satisfying results when operated
under normal domestic conditions. Sufficient
L.F. amplification is provided to permit full
loading of the output stage with an H.F.
input well within the capacity of the power
grid detector. In the average room, full
orchestral effects are possible without the
slightest suggestion of roughness on isolated
volume peaks, The bass response is particu-
larly good, and the dual Magnavox loud
speakers give crisp reproduction in the
middle and upper register without letting
through the highest frequencies which give
rise to mush and heterodyne whistles.
Gramophone reproduction is free from needle
scratch, and the quality does full justice to
the excellence of modern recordings.

The cabinet is built throughout of #in.
s0lid mahogany, the top and front panels
being veneered with walnut. No plywood
is used, and the rigidity of construction
ensures freedom from cabinet resonances.

To summarise, the Haynes Quality Radio-
gram should commend itself to the dis-
criminating - enthusiast as a sound and
straightforward design, executed with

Twin rectifier valves sﬁpply the H.T.

current for the 15-watt output stage and the loud speaker fields.

NEW APPARATUS
REVIEWED

ARROW FOUR-WAY RADIO OUTLET

HIS device consists of a neat four-way

wall fitting to which the supply mains
as well as the aerial and earth wires can be
joined permanently.  Connection is then
made to the set by a pair of two-pin plugs,
but as these are not interchangeable it is
impossible to insert the aerial and earth
plug into the mains socket or wice versa.
Also, the former is non-reversible.

As the metal inserts in the wall fitting
are sunk well below the cover plate and
conitact with these can be made only with
the correct plug, the device is a perfectly
safe and foolproof one. Two styles are avail-
able: one for screwing on to the wall, or

Arrow four-way wall fittings combining aerial
and earth and mains sockets.

skirting board, and the other for sinking
flush with the wall; the prices are 4s. and
4s. 6d. respectively.

The two sockets are electrostatically
screened by a small metal dividing plate,
and the bakelite cover has moulded lead-in
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guides to facilitate inserting the plugs.

The makers are Arrow Electric Switches,
Ltd., Newton Works, Whitfield Place, Tot-
tenham Court Road, London, W.1.

FERRANTI VALVEHOLDERS
HE chassis-type valveholder that has
been fitted in Ferranti sets for some time
past is now relcased for general use, and is
available in 4-, 5- and 7-pin models, the
prices being gd., 1s. 3d. and 1s. gd. respec-
tively. These are fitted with resilient
sockets having long tags, so that when scl-

Ferranti chassis-mounting valveholders.

dering the connecting wires there is little
likelihood of flux or solder running into the
sockets with the possible consequence of bad
contact developing.

The body of the valveholder is a flat
moulded bakelite plate having a raised disc
15%in. in diameter, and on this is mounted
the sockets. It serves also to position the
valveholder, which, incidentally, is intended
mainly for use with metai chassis.

The makers are Ferranti, Ltd., Hollin-
wood, Lancs.

UTILITY FLAT SWITCH

THIS switch has been designed mainly for

use in H.F. circuits, and special atten-
tion has been given to the “avoidance of
capacity effect between contacts. These are
assembled on a long flat strip of bakelite
material, and the depth occupied behind the
panel is about 5in. A total of twelve con-
tacts can be accommo-
dated and arranged

Utility flat switch with
12 contacts; a 4-pole
change-over model.

either in pairs, for single pole-single throw,
or in sets of three for single pole-change-over.
They are interconnected by a set of moving
contacts, the carrier for these being actuated
by a rotating knob and a small bell-crank
lever.

The contacts are made of German silver,
they are self-cleaning and make very good
clectrical contact at all points.

The makers are Wilkins & Wright, Ltd.,
Utility Works, Holyhead Road, Birming-
ham 12, and the pricesare: 1s.6d. fora three
pole-single throw type, and 2s. for
a three pole-change-over style.
Several other combinations can be
supplied, and units can be coupled
together, thereby affording a
multiplicity of switches operated
by a single knob.

NEW UNIVERSAL AVOMETER

N the review of the New Universal Avometer
published in our issue of January r2th last,
ithe extent of the A.C. ranges were, unfor-
tunately, incorrectly stated. The six current
ranges extend from 500 microamps to 12 amps,
while those for voltage measurement cover
ifrom 50 milli-volts to 1,200 volts.
Further, it should be noted that the lowest
resistance measurable is 0.1 ohm.
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Long-wave Trimming

WE are asked to enumerate the possible

causes for failure to obtain accurate
‘‘ ganging’' on the long-wave side in a re-
ceiver where no perceptible divergences in
circuit alignment can be detected over the
whole of the medium waveband. The oper-
ation of trimming was carried out, as usual,
at the lower end of the medium band.

Inaccuracies in ganging on thé long waves
can, in the circumstances described, be due
only to two causes: (a) inaccurate matching
of the long-wave coils, or (b) failure to
arrange matters so that an equal proportion
of the incidental stray capacities is trans-
ferred to each tuned circuit on both medium
and long wavebands.

We suggest that our correspondent should
carefully consider his circuit arrangement to
assure himself that the latter condition is
satisfied ; if not, the coils might be returned
to the makers for checking.

Interference Filter

T is admittedly quite conceivable that the

fitting of the usual type of anti-inter-
ference filter (consisting of a pair of con-
densers in series) may be ineffective in re-
moving interference, but if properly fitted
it is hardly possible that the addition could
do any harm.

The exception which, perhaps, will prove
the rule seems to have been experienced by
a reader, who writes to express his disap-
pointment on finding that the fitting of a
condenser filter to his A.C. mains receiver
has done nothing to improve matters, but,
on the contrary, définitely increased back-
ground noises.

This unfortunate experience can only be
ascribed to the fact that the junction point
between the two series-connected condensers
(see Fig. 1 (a)) has been connected to the
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Fig. 1.—It is safer to use a separate earth
(diagram b) for an anti-interference filter.

earth terminal of the set. In many cases an
earth connection made in this way is quite
satisfactory, but experience shows that it
is much better to provide a separate earth
for the filter—generally made quite con-
veniently to the metal tubing in which the
supply wires are run.

Incorrect L.F.

OR maximum accuracy in the ganging

of a superheterodyne receiver, it is
necessary that the frequency of the I.F.
amplifier should be that intended by the de-
signer. 1f the trimming of the oscillator
circuit in a superheterodyne fails to hold
over the whole wave-range covered it is
therefore quite possible that the frequency
of the I.F. amplifier is incorrect. -

eaders

HESE columns are reserved for the publication
of matter of general inlerest arising out of
problems submitted by our readers.
Readers requiring an individual reply to their
technical questions by post are referred to ““ The
Wireless World"” Information Bureau, of which
brief particulars, with the fee charged, are to be
found at the foot of this page.

This point is raised by a reader, who refers
to a published paragraph giving instruc-
tions for estimating the exact I.F. to which
the circuits are tuned by observing the fre-
quency of -the stations that are subject to
second-channel interference. In.this par-
ticular case there is no local station to give
rise to this form of interference,-and so in-
formation is requested regarding some other
simple method of estimating intermediate
frequency. . o )

We are afraid that without a calibrated
oscillator it will not be possible to make an
accurate measurement. However, the right
adjustment of the I.F. transformer trimmers
can generally. be found fairly quickly by
trial and error; a change in one direction
or the other should be made in the setting
of all the L.F. trimmers, and if ganging is
then found to hold more accurately it can

be assumed that one is working in the right

direction.

Coil Matching

E are asked to describe a method of.

matching several unscreened coils to

a common standard, it being stipulated that
no elaborate apparatus shall be used. In
spite of this, our corréspondent apparently
wishes 'to attain a high degree of accuracy.
On the assumption that all-the coils are
physically similar—of the same diameter
and wound with the same gauge of wire—
no difficulty should be experienced in

- matching with extreme precision, although

a certain amount of patience will be re-
quired. Generally speaking, the most con-

The Wireless World
INFORMATION BUREAU

THE service is intended primarily for readers
meeting  with difficulties in connection
with receivers described in The Wireless
World, or those of commercial design which
{from time to time are reviewed in the pages of
The Wireless World.  Every endeavour will be

" made to deal with queries on all wireless

matters, provided that they are of such a
nature that they can be dealt with satisfac-
torily in a letter.

Communications should be by letter to The
Wireless World Information Bureau, Dorset
House, Stamford Street, London, S.E.1, and
must be accompanied by a remittance of 5s. to
cover the cost of the service.

Personal interviews are not given by the
technical staff, nor can technical enquiries be
dealt with by telephone.
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venient plan is that illustrated in Fig. 2,
where a valve oscillator (which may consist
of the detector circuits of an ordinary re-
ceiver, with the addition of an anode cur-
rent milliammeter) is used. The receiver
must cover roughly the same wave-range as
the coil to be matched. .

The procedure of matching is as follows:
(1) Tune the receiver to a fairly high wave-
length ; place the coil to be taken as a
standard in inductive relationship with the
grid coil, and then tune the matching circuit
to resonance by rotating condenser C.
Resonance will be indicated by a ‘ kick ™’
of the milliammeter needle. Reduce coup-
ling until the meter needle flickers to an
extent that is only just perceptible, and note
carefully the setting of C. (2) With all
other conditions remaining unchanged, re-
place the standard coil by one of those to
be matched, and again tune the test circuit
for resonance, which will be indicated by
the meter as before. (3) If the setting of

H.F.
CHOKE
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CoiL

Fig. 2.—Coil matching by absorption: the
‘condenser C may be shunted with a ¢ ver-
. nier’’ to give closer readings if desired.

condenser C (which must be fitted with a
pointer or dial) is exactly the same as before,
the coil is accurately matched. If C reads
high the coil is deficient in inductance, and
vice versa. (4) Large discrepancies may be
corrected by adding or reducing turns, but
small errors may best be corrected by
‘“spreading "’ or closing together the end-
turns of the coil.

In matching by this method no account
is taken of differences in self-capacity, but
these do not arise except when widely dif-
ferent coils are to be matched as to their
inductance values. It would, however, be
impossible to match, say, a frame aerial and
a small compact coil in this way.

) Open to Criticism
IT is rather difficult nowadays to say a
gocd word for any system of H.F. volume
control other than that which operates by
varying the sensitivity of the H.F. or 1.F.
valves. In particular, control of aerial input
to the receiver is likely to be unsatisfactory
nowadays, especially in high-sensitivity
mains sets; the reason is that valve noises
remain constant whatever the strength of
signals, and so become unnecessarily pro-
minent.

This is in reply to a reader who asks our
opinion on the possibilities of an ingenious
method which he has devised regulating
aerial input without disturbing tuning. The
arrangement suggested could no doubt be
made to work satisfactorily, but, as applied -
to a highly sensitive superheterodyne, it
would not be pleasant to use.

Volume adjustmént by control of aerial
input should be confined to simple sets.



