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This month we present
the most comprehen-
sive survey of Loud-
speakers that has
ever heen attempted.
it will prove of inter-
est and value to every

listener desirous of
acquiring the latest
and most authorita-
tive information re-
garding the selection
and use of radio Loud-
speakers.
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OU may think us guilty of exaggeration

in saying that BLUE SPOT 100U
is the equal of the most expensive Moving-
Coil Speakers. Yet, far from being an
exaggeration, this is actually an under-statement.

Ask your dealer to let you hear this wonderful
inductor type speaker and compare it with Moving-
Coil Speakers. You will find that it is every bit
as sensitive, that it reproduces bass notes to
perfection and yet gives - full value to the
remainder of the musical scale.

100U gives to voices their real personality and
to music the fresh crispness and distinctive
individuality of the original.

Unlike Moving-Coil Speakers 100U reproduces
perfectly even from very small inputs and is free
from distortion. Hear this amazing speaker to-day.
Send for illustrated Catalogue No. M.W.16U.

100D, an attractively designed Cabinet
Speaker in fine quality oak, 63/-.

REDUCED PRICES OF .
BLUE SPOT RECEIVERS

now reduced to 15 gns.

W.S.400. . . . nowreducedto 17 gns.

Table Grand. . nowreduced to 20 gns.

Upright Grand nowreduced to 22 gns.

For A.C. mains, 100-240 wvolts. Complete

with 5 valves and ioyalties paid.

HIRE PURCHASE TERMS ARE NOW AVAILABLE
FOR ALL BLUE SPOT RECEIVERS.

THE BRITISH BLUE

BLUE SPOT HOUSE * 94/96 ROSOMAN STREET - ROSEBERY AVENUE * LONDON-E Cf

lelephone : Clerkenwell 3570.
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JPOT COMPANY LTD

Grams : " Bluospot, Isling, London.”

Distributors for Northern England, Scotland and North Wales :~H. C, RAWSON (Sheffield and London), LTD,, 100 London Road, Sheffield;
22 St. Mary's Parsonage, Manchester; 183 George Street, Glasgow.
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How comfortable always toknow just what timeit is. Hereisacleck
that is always right. It has no main spring, no escapement, no
intricate wheels and cogs. Itis silent. It ceste less than 6d. a year
to run. It will last a Lifetime.

Connect your Ferranti Electric Clock to the mains.  Set it and
start it. From that minute you will have the correct time
brought to you from the power station and checked frequently
throughout the day against Greenwich time. Your clock can never
be more than a few seconds out. It is automatically corrected. You
can usc a Ferranti Electric Clock wherever there is controlled
frequency of alternating current (200/250 volts, 50 cycles)—which
is the case in about 802, of the wired homes in Great Britain.
You will find a wide selection of bcautiful Ferranti models at
Jewellers, Radio and Electrigal Dealers and principal Stores—

ACCURATE TIME IN YOUR HOME

The Cloek for the “Timepiece Three”

AND FOR CERTANN,

. 66 r 7 ! L1 . .
ranging from as little as 30’- in price. Behind every clock Zl;:)eg:zm oz;mep ;::.:uﬁrlee'suhaZ‘lg}oﬁiz‘:ﬁ:n E;l.w".' -
. . : orationin

stands the name and reputation of Ferranti. =P o p 5

the  Modern Wircless >’ Receiver described in this issue.

¥ Enclosed in a neat moulded bakelite case.
* FEB A NT ¥ Send for booklet (post free) to Ferranti Ltd., Hollinwood,
Lancs, or Bush House, Aldwych, London, W.C.2.

ELECTRIC %« CLOCK

(C =z
made entirely in England Z
TEEIEH B IE R + G H 1 T I M E  © R A "L 1 F E T ji-sErE *
397 Q
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EFFICIENCY-

C ONSISTENCY-
LoNG LIFE

~all ensured by the

MICA BRIDGE

HE system of Mica Bridge construction em-
ployed in all Cossor A.C. Mains Valves has
the following important advantages &
(1} It permits microscopic- accuracy in the
assembly of the electrode system thus
ensuring the highest possible efficiency.

(2) It prevents variation of the elecirode spacing
and therefore of variation of characteristics.

(3) !t imparts great mechanical strength thereby
ensuring exceptionally long life.

Yau will see, therefore, that Cossor A. C. Mains

Valves possess all the features demanded by the

valve user — efficiency, consistent performance

and long and dependable service.

A copy of the 72-page
Cossor Wireless Book
B11 will be sent you free
on application to A. C.
Cossor Ltd., Melody
Dept., Highbury Grove,
London, N.5.

IN COSSOR VALVES FOR THE “M.W."
SETS DESCRIBED [N THIS ISSUE

May. The “Timepicce’” *M.S.G./L.A. *41M.H. MM.P.
Three 19/- 13/6 15/-

April. *Varmu’’ Three 220V .S.G. *210H.F. 230P.T.
166 1/- 17/6

April.  “Tri-Band’’ Three *210H.L. 210L.F. 230X.P.

— = & 2/-
A /_ L B R / T I[ 5 H April.  *Cabinet >’ Two *2103{/‘.L. 233![-1.1’.’1‘. -

(Model “ B **)

/- 17/6
A c M A ' N s V A L VE s March. “Bi-Band’® Three %215S.G. “210H.L. 230P.T.
. . 16/6 7/- 17/6

Mareh. “M.W.” “Cabinet’’ “210H.L. 230H.P.T.
‘Two 1/- 17/8
‘ Eckersley ** Adaptor 210H.L.
1/-
* Metallised.

A. C. COSSOR LTD., Highbury Grove, London, N.5. D-zpols al Birminghaim, Bristol, Glasgow, Leeds, Liverpoo!, Manchester, Newcastle, Sheffield and Dublin.
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Loudspeakers of To-day An lmportant and. Comprehenswe Review—Two Speaal Sets—Accurate Time
from a Mains-Driven Clock—The B.B.C.'s. Experiment in Economics—Marconi’s Researches.

E publish a special feature in this May issue of
Mopern WiRELESS entitled. “Loudspeakers

of To-day.” Readers will observe that this

i3 not merely a catalogue or a series of generalisations on
loudspeakers, 'but that it comprises an attempt thorodghly
to analyse and classify the dozend'of differen{ types and
makes of speakers which are offered to the public to- day.

We have made every endeavour to bring this section
quite up to date, and we feel confident that our readers
will find all there is to be known about commercial loud-
speakers in ‘this special supplement.

Two Special Sets

AERE are two special sets n’th# issne which we
would like to bring to the attention of our roaders:
The “ Timepiece*’ ‘Thre¢ is an all-mains- receiver
incorporating a ‘built-in electric’’cloek. - The latter 18
driven and kept in accurate time by the mains, so that
it never meeds any attention. - The radio side of this
receiver consists of an 8.G., det., pentode -circuit, -and-
provision is made, of course, -fox gramaphonc prck up
working. ‘The set contains  a ~built-in Tloudspeaker,

so0 that the outfit is of a complebe and attractive type.
But we would like to point out also that this is not a set
specially designed for millionaires! Actually it costs harely

as much as a simple commercial set of ordinarv design.
We also publish a full description of a simple unit with
which any mains set can be immediateiy converted ior short-
wave reception. Alternatively, the unit can be used as &
single-valve short-wave receiver for headphone reception.
We are continually receiving letters asking us to
enlarge our * Workd’s Programmes ™ section. There is no
doubt that readers find it packed with useful information,
and in this issuc we have retamed the recent space-
expansion of this special feature. Readers will see that
it does not contain old data, but new and vital facts of
considerable intercst to those who concentrate on listening

to foreign stations.

The B.B.C.’s Experiment

]N a recent issue of MopERNY WIRELESS we waxed rather
sarcastic concerning the B.B:C.’s collaboration with
the London School of Economics in organising a
family census. Well, as we forecast, the scheme has_ by
no means =et, the Thamee on fire  In faet out of the

*’?r}!{f% R

2
grey eyes,

millions of listeners in this oountry, 48,340 requested
the B.B.C. to send forms. ¥We now understand that only
approximately 5,000 fisteners completed the forms and
sent them in to the B.BAC.

It will be remembered that this Questionnaire was
prepared in collaboration with Sir William Beveridge, the
Director of the London School of Economics. Listeners
were asked innumerable questions relating to the most
intimate details of their family life, such as “ Where did
you first meet your wife ? Has your grandfather got
ete.; ete. .

It would certainly seetn that this scheme has nopt
justified the comsiderable expense to which the B.B.C.
has been put im printing -and seading out the forms,
together with stamped, addressed envelopes. In fmct,
it 1s & clear case where Hsteners’ money has been wasted,
for there cam be mo doubt that 5,000 replies arc mut
sufficient to make the experiment worth while to the
London Schoo! of Edenomics.

We shonld also like very much to soe some of thuse
5,000 completed forms. No doubt many people sent
for them out of sheer curiosity, but, if we know anything
of the British character, a good many of them were sent
back to the B.B.C. with the questions very waggishly
answered. In fact, we should very much hke to know
how many of those 5,000 replies received at Savoy Hill
are.really worth the paper they are written on.

Anyway, perhaps this will be a lesson to the B.BR.C. in
future not to indulge in experiments of this nature at the
expense of the listening public.

Marconi’s Researches

’}I“HE Mareliese Marconi’s latest ultra-short-wave experi-

ments in Jtaly indicate that he is now able to com-

municate over a.distance of 100 miles, and as the
Marchese is using waves that were previously considered to .
be limited to a dis ance of 10 miles (for practical purposes),
whatever the initial power used, his success will eertainly
bave important influence on present. theories about short-
wave radio transmission Tt has even been suggested that
Marconi has made a discovery that might mean an altera-
tion to the wireless valve as we know it to-day. but
until the Marchese sees fit to disclose téchnical details
concerning his latest success with ultra- short-waves, it
wonld be best to refrain from imaginative fhights of fancy.
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A BRILLIANT
whe, although a comparatively young man, is already
remarkably successful.

MUSICIAN

was a musical ignoramus when I first met Stravinsky
:'I in Paris about twelve years ago.

It was at an orchestral concert of modern music,
which I had been pressed to attend although loathing alt
such noises at the time | After some trivial overture the
hall was all agog with excitement because the great
“ Stravinsky ” was, himself, coming to conduct one of
his own works.

When the Orchestra Played . . . .

Stravinsky. I expected a typical Russian of the
Moussorgsky variety, with fiery antics and a flowing
beard, military and madly musical. Stravinsky appeared.
I thought he was the man to turn over the music !

A frail figure walked on to the platform. A lithe man
with thin, straight, fair hair, wearing tiny speetacles and
appearing to be enormously self-conscious and a tritle
short-sighted. Picture what a disappointment for a poor
listener who vaguely appreciated Russian musie and who
hoped to find the composers as bizarre and impressive as
the crashing chords of their musie. '

When the orchestra played my disappointment was.
dispelled. Perhaps you have seen him at the Queen’s
Hall when he broadcast in the B.B.C. Symphony Concerts.

400

‘Ten “ wharf > studio.
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Last season, when my musical education had widened
to the extent of appreciating modern Russian musi¢ in
general, and Stravinsky’s in particular (bear with me if
Stravinsky bores you stiff), I met him in the old Number
A B.B.C, friend and I talked to
him after his broadcast, and for the first time I realised

how unlike the average composer Stravinsky really is.
He is a hroadcasting enthusias.

A Talk with the Great Man

My last occasion of meeting him was at the Queen’s
Hall, when the famous Swiss conductor Ansermet, a
personal friend of Stravinsky, came over to conduct two
broadcast concerts in which Stravinsky items featured,
and in one of which Stravinsky played the piano part.

I cannot truthfully say that we chatted! My know-
ledge of Russiaii goes only so far as understanding the
chorus of the Volga Boat Song when given in its original
form!  Stravinsky speaks French, volubly and with
gesticulations, but it is not my English-French. He knows
a little English, but not the words I wanted to use !

Ansermet, with his charming pronunciation of English,
came to our assistance. During the evening there had
been a short out-of-tune passage in the wind section of
the orchestra, and I ventured to ask Stravinsky’s opinion
of owr B.B.C. Orchestra.

Stravinsky gesticulated. Ansermet translated.

“Yes,” he said. ‘‘ That was a leetle out of tune. But
Strrrrravinsky ‘e like eet! Eet give ze colour to ze
music ! ”’

But I don’t really think that’s typical of Stravinsky,
or fair t6 him!

Writing Special Music for Radio

Perhaps it’s because he’s a young man, and not full of
conservative ideas, that he is keen on broadcasting and
wants to write special music for radio performance. He
is what I suppose the average non-musical person would
call a “ erank,” and yet he himself is very much a man of
the world.

He did not intend to be a musician. He is just forty ;
surprisingly young for a man who is known internationally.

Of course, he came of a musical family. His father was
an opera singer in Leningrad (then St. Petersburg), and
little Igor was born in a suburb of the great city.

That was before the Revolution. Opera singers made
money in Russia in those days. The family had enough
money to send Igor to the St. Petersburg University.

They wanted him to be a lawyer, and although he
could play the piano very well he was quite content. e
passed legal exams. at St. Petersburg with flying colours,
and went to “Heidelberg to “finish off ”—a fortunate
accident for modern music !

_ His First Important Work

One of his fellow-students was the musician Rimsky-
Korsakov, who wrote Le Cog d’Or, and the time which the
two used to spend together composing and studying
music completely prevented Stravinsky from taking what
we should call the ** Bar Final.”

Korsakov begged him to turn to music instead, and with
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STRAVINSKY../

Our Special Correspondent gives here an intimate characier sketch of this
famous Russian composer—one of the romantic futurist musicians who are
destined to play a big part in the development of music for broadcasting.
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the same mental -ease with. which Stravinsky turns now
to the production of music for broadcasting he turned
then from legal studies to writing a symphony.

His first big work, this symphony, was finished in 1907,

Unlike most musicians, Stravinsky had a stroke of luck
in his early days. He wrote two orchestral pieces called
Fireworks and Scherzo Fantastique. 1 suppose nowadays
we shouldn’t regard these as ultra-modern music.

Music for a Russian Ballet

But. just before the war they created a sensation.
Serge Diaghilev, of the famous Diaghilev Russian Ballet,
heard the Scherzo, and, realising that Stravinsky was a
budding genius, asked him to write some music for the
ballet. That is how The Fire Bird came to be written.
Probably you have heard it broadcast from Number Ten
Studio.

His studio -experience goes back a long way. One of

{Continued on page 490.)

AT 'THE QUEEN’S HALL

(Above), Dr.
Adrian Boult,
who is Musical
Director of the §

(Left) The B.B.C. Orchestra performing at the
Queen’s Hall. Stravinsky has conducted this
orchestra on sevcral occasions, and is himself
a very enthusiastic broadcaster, (Right) Mr.
Jack Hylton 1s wel: known to listeners as
leader of the famous dance band.
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By “ TONE ARM.”

A silent-running gramophone molor is essential for successful pick-up
operation, whether it be of the clockwork or electric variety. Below

is a description of two of the latest electric types.

nAvE just received for trial a

couple of the latest Garrard

electric  gramophone motors.
This firm is too well known in the
clockwork motor line to need any
introduction, but possibly not so
many readers are familiar with their
electric motors.

The models that have been sent to
me are the new 202a induction type,
and the universal motor. The 202a
8 an A.C.-only motor, which has
heen brought on the market as a
follow up of the successful senior
motor, the 201.

Perfectly Silent

It runs on the induction prineiple,
and is perfectly silent in operation, a
feature that will immediately place it
among the very finest, in spite of the
fact that the price is only 58s. 6d.,
with automatic stopping and starting
switch.

I have had the motor running con-
tinuously for many hours, and cannot
find the slightest trace of heating,
while the power is quite sufticient for
the playing of records having the
heaviest of recording passages.

The cost of running, too, is ex-
tremely small, being a matter of only
one unit for 75 hours or so, while the
motor is self-starting, and the whole
instrument is mounted on one chassis
integral with the plate under the
turntable.

For D.C. or A.C. Mains

In my opinion, the other motor,
the universal model, is an even finer
picce of engineering than the one we
have just been considering. It is

suitable for either D.C. or A.C. mains,
and is as smooth running as the in-
duction type.

No Vibration

This is largely due to the fact that
the motor is a very slow-running one,
and therefore there is no vibration
due to speed, while the floating spring
tension under which the motor drive
is kept ensures a smooth transfer of
energy from the motor to the turn-
table.

It is as easily fitted as the other
motor, and is supplied with one of
two forms of mains resistances that
makes it perfectly -easy to install.
The price iz higher than in the case

May, 1932

of the A.C. motor, but there is, of
course, more work in the instrument,
and £5 15s. complete with resistance
is not too much to pay for a high-
class job such as this 1s.

The insulation resistance is care-
fully tested to a voltaga of 1,000 volts,
while the power of the motor is really
surprising—it takes quite a lot of
stopping with the hand.

The cost of running is negligible,
for about 300 12-in. record sides can
Le played for one unit of power.
Here, again, on very long running I
could trace no sign of heating, while
placing the ear close to the turntable
detected no suspicion of vibration
noise.

Non-Interfering

The great test of an electric motor
is not the mechanical vibration,
though this is important, but the
degree of electrical interference that
is set up in the gramophone amplifier
while the motor is in use. Most
motors that T have tested have been
guilty of either one or other of two
faults, sometimes both.

These are vibration transferred
mechanically to the piek-up armature
through the turntable, and electrical
interference due to sparking at the
commutator of the D.C. type, or the
A.C. field in the case of the A.C.
variety of motor.

In the case of the Garrard motors
I could trace no sign of either mter-
ference. The turntable ran perfectly
smoothly in each instance, and the
eye could not detect any sway or
indication of the spindle being slack
or out of truth. Truly a very fine
piece of work.

TWO OUTSTANDING ELECTRIC MOTORS

In the above illustration are shown the Garrard A.C. induction motor type 202a (left), and

the universal type that is suitable for either A.C. or D.C. mains operation.
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$¢ another complete receiver.

3 By A. S. CLARK

The user of an .all-mains set generally finds $3
that, no matter how interested he is in short $%
waves, he cannot listen to them without building %
But if there is pro- g3
vision -on _your set for a pick-up, then the $2
s practical details in this article will enable you $3
: to use it for listening to the short waves. 22

MoDERN WIRELESS

T is generally appreciated that
there are difficulties connected
with mains short-wave working

that are not encountered on ordinary
broadcast wave-lengths, whether it be
just a matter of using an H.T. mains
unit, or whether all-mains work is
attempted. But the reason for this
is not at all obvious,

Undoubtedly there - are several
factors concerning .mains interference
in relation to
wave-length
which are mn the
nature of mys-
teries; but the
reason why the
use of A.C. for
heating the de-
tector valve is not
always successful
1s clear enough ;
it is simply a
matter of the
“noise”/signal
strength ratio.

A.C. Hum

Slight mains
irregularities ‘do
not worry s
when working on’
broadcast - waves
and fairly strong
stations. But with
short ‘waves the
set generally has
to be “ pushed-’.
a little more, and
signals are .gener-
ally much wesker;
the result being
that a given
amount of ripple
is made louder by greater amplifica-

tion :and at the same time is more
noticeable ‘because the stations are

not so strong.

All of which is liable to make the
possessor of a mains receiver, whether
home - built or commercial, arrive
at the conclusion that he wmust
give short waves a miss, unless he
1s prepared to build another compiete
receiver, which is both a bother and
an expense.

Separate Supply Advisable
Obviously the use of an adaptor is

A UNIT WITH WORLD-WIDE RANGE

It won’t take tong to assemble, but it wiil give added pleasure in the use of your mains
receiver, whether A.C. or D.C. ; and it will also work with any ordinary battery receiver
that is capable of playing gramophone records.

generally impractical, becanse, as

alr ady explained, in nearly all cases

A .C. tor heating the detector militates

against success.  (An adaptor obtains
403

its current from the set to which it is
attached.)

With D.C. the trouble is more or
less similar, as there is naturally a
large fluctuation in the heating current,
since it is unusual to arrange any
smoothing for the L.T. But there i1s
a simple and inexpensive way out.

As a matter of fact, it is a way out
that would be useful even if the
difficultics memtioned did not exist.
For with a large
number of con-
mercial receivers
the valves are so
tucked away that
it is not possible
to get. at the
detector valve
socket to Inmsert
the necessary
plag for an
adaptor.

A Way Out

Indeed, it so
happens that this
difficulty is met
with in many of
the commercial
battery sets on
the market. And
In many cases
where it is pos-
sible to get at the
detector’s socket
considerable
trouble is in-
volved. so that
the changing over
to short waves

becomes ‘ tou
much of a good
thing.”

The simple unit which I am going
to deicr*ve in this artic'e enables a
change-over to short waves to be
made in about half a minute. And so
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: '

ong as the set has provision for the
use of a pick-up—and few mains sets
have not nowadays—the unit is suit-
able, whether the receiver is run from
A.C. mains, D.C. mains or batteries.

frequency currents from the short-
wave station being received. The
amplifier part works from the mains
in the usual way, while the separate

“batteries supply the detector valve

VARIABLE AERIAL COUPLING IS PROVIDED

The three plug-in coil holders for the short-wave inductances can be seen to the left of

this ‘“ aerial ’’ view of the receiver. The one on the outside is held by only one screw
50 that it can be swivelled away from the next one, thus providing a simple and convenient
method of altering the aerial coupling to the grid coil. _

It is, ol course, intended for loud-’

spealcer reception of short-wave broad-
casting. stations, but if ’phone recep-
tion ‘is desired for very weak stations
this may he cairied out. True,
'phone reception would be on one
valve, but has not W. L. S. often ex-
plained that one valve is often all
that is wanted where phones are con-
cerned ?

‘Easily Adapt'e’d

Any\\ ay, you can search around ‘on
the ’phones until a good station is
{ound, wnd then,.in &) moment bring
the réeciver and spcaku‘ into service.
This is another way in which the
unit can sometimes be preferable to
an adaptor.

I expect that by this time, having

read as far as this'and had a look at-

the photographs and diagrams, you
have got a pretty good idea of exactly
what the unit 1s. It is a complete
one-valve . short-wave set iwith
hatteries incorporated, which can be
plugged on to the pick-up inpiit ‘of
the recciver.

Thus the gramo. amplifier is used

as an amplificr of the rectified low-

with humless HT. and L.T., and

_since they have to give only a small

amount of current they last a very
considerable time.
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chased their sets ready made, and
therefore have never tackled con-
structional work hefore, [ intend to
deal very fully with the practical
work.

Concerning the Circuit

But first of all let me indicate one
or two items of interest in the circuit.
It is arranged along accepted lines,
but the use of a separate coil for the
aerial circuit is of interest.

It is found ‘that this greatly helps
to keep down the background-noise
level, a fact worth hearing in mind,
as in many cases a good bit of ampli-
fication will be in use. The holder
for this coil is arranged to swivel so
that the coupling can be adjusted
and reaction dead-spots overcome.

The use of a potentiometer for the
grid-leak return is also bound up with
the reaction. It enables a smooth
control to be obtained, a vital
necessity for long-distance short-
wave 1ecept10n

What is termed * throttle control ’
of reaction is used, and the anode
feeds into the primary of an L.F.
transformer via the short-wave H.F.
choke. The secondary of this trans-
{ormer is conneeted to the amplifier
via the pick-up terminals, thus taking
the place of the pick-up winding.

Constructional Hints

Some form of volume control is
needed, but as this will quite often
be mcmpmated in the receiver itself,
there is not one in the unit. However,
farther on you will find details for
connecting up one in case your set is
not p10v1ded with such a component.
And so to the

RELIABLE TRANS-OCEAN RECEPTION construction.
s > 47+~  With the aid of

' A.-O/(mé the list of com-

g e ponents you will
Henie oy see that there is
a3 s. pu a wide choice of

malkes.

t S ‘While you may
é 3 choose any of
v : the makes, you
g =/ ‘ s8=__ p must keep to the
§ ot ' values, although
MO yr— Vhundred ohms
CoONDENSER or 80 more for
“Seoer the potentio-
POS W - » .7+ neter would not
POTMETER | £ T Swirim matter. Be sure
—i— ».7— that you get
The circuit, seen here, is arranged on’ well-tried lines, and va._rlablg, conden-

= sers with slow-

The unit is particularly easy to
assemble, and.as it .will no doubt
have an appeal to many who pur-
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¥ the method of aerial coupling keeps background noises
down to a minimum; thus providing the clearest possible reception.

motion dials.
On the last
page of ‘this article you will find a
diagram labelled “ panet layout.” On
this the dimensions for the positions
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You Will Hear Amertca on Your Loudspeakers

of the holes in the panel are marked,
and from them you must mark up
the points to be drilled on your
panel.

Incidentally, the pfmel can be of
wood instead of ebonite, or, again, it
can be of metal, in Which case the

the baseboard. This is particularly
simple and consists of putting in a
few wood screws.

Spacing Out the Parts
Arrange the parts in a similar
manner to the wiring - diagram,

SiSEugSuCEEsEaEsgNEnEnRRRED DT,

PANEL:

12 X 8 in, (Permeol, Becol, Wearite, Ready
) Radio, Peto-Scott).

CABINET.
Peto-Scott,

(Camco. I'lckctt Gilbert,
Ready i(adxo, Osbom Morco)

VARIABLE CONDENSERS

1 -00015-mfd. tuning condenser with slow-
motion control (Polar type- C, Cyldon,
J.B., Lotus, Formo, Ormond).

1 00025- or -0003-mfd. do. (Polar type QJ,
Ormond, J.B., Rcady Radio, Cyldon,
Utility, Lotus, Telv.en, Lissen).

HERE ARE THE COMPONENTS THAT ARE NEEDED
VALVE HOLDER.

MISCELLANEOGUS.
To suit above, with baseboard 10 in. deep

1 ¥our-pin sprung tvpe (Lotus, W.B., Mag-
num, lgranic, Graham Farlsh)

1 Filament on-off switch (Ready Radio
rotary snap type, Claude Lyons B.A.T.,
Bulgin, Telsen, Lissen, Peto- 5cott
Wearite, Goltone, Graham Farish).

3 Plog-in coil holders (Wearite, Lotus, Lissen,
Igranie).-

‘1 400-ohm baschoard-mounting potentio-
meter (Igranic, Sovereign, Ready Radio,
Lissen).

1 3-meg. grid leak and holder (Dubilier,
Graham - ¥arish, Lissen, Telsen, Ready
Radio, Ferianti).

1 L.V translmmor, medium ratio (R I. Dux,

sscsens LEETT]

What you must remember is to
allow plenty of room for the batteries,
and it is as well to stand these
1(1)1 place to ensure that they will be

K.

See that the coils will be well clear
of the valve and tuning condenser
when they are inserted in their holders.
To ensure this, put them and the valve
in their holders when arranging the
components.

Having done this you are ready
for the final job in the construction,
that of wiring. This should be carried
out with some form of insulated wire.
It is not ‘essential that you should
make a neat-looking job of it and
keep all the wires dead straight, but
if you can so much the better. What
you must avoid is bunching several
of the wires together.

Telsen, Ferranti, Graham Farish, Climax,

]«ormo, Goltone, British General, Varley).
2 "Terminal strips, 2! X 2in,

50"“9'&": 4 TIndicating terminals (Bulgm,
Igranie, Belling-Lee, Clix).

Battery plllgﬁ ete. (Clix, Irrmnu Eelex, Bel-

FIXED CONDENSER.
1 -0001-mfd. {Telsen, Lissen, Ready Radio,
Dubilicr, .T.C.C., (aoltone
Yormo, Ferranti).

Very Little Wiring

Eelex, "
- Follow the wiring diagram carefiilly.

CHOKE AND COILS. ling-Lee). The majority of the connecti
1 Short-wave H.F. choke (Magnum, Bulgin, 1 Sheet of copper foil, 12 X 8 in. J 1 y the ne'(;t il =
Polar, Tunewell, Melbourne). Glazite, Jiffilinx, chkwyrc Soldawyre, permanent y anchored WwIres, bllt
1 Set plug-in shortf\m\c coils (Atlas, Igranic, Lacoline. there are six flex connections.. Two

Melbourne). 1'iex, screws, cte.

!--l-l-lnu-llzl-slll--llli-hlnlnI-I-an-nnsilnlult:..-lllllnllllll-'
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for L.T., two for H.T., and two for
the "aerial coil holder, which has to
be fixed in place with one serew only,
80 that it can be swivelled.

although slight deviations due to
different parts may have to be made.

HAND-CAPACITY WILL NOT TROUBLE YOU

copper foil can be omitted. This foil
is secured at the top of the panel
by two small nuts and bolts.

‘At the bottom it is held by being
pressed against the baseboard when
the panel 1s screwed in place. When
you have finished drilling, fix the foil
in position and pierce the necessary
holes in it with some sharp instru-
ment.

Incidentally, this foil has to be
connected to earth, and this is
achieved by letting it make contact
with the metal frames of the variable
condensers, which are in turn con-
nected to L.T. negative.  When
you have fixed the three panel com-.
ponents in place, screw the panel
to the basecboard with three wood
screws.

The Terminal Mounts

Your next job is to prepare the two
small terminal strips that are screwed
to the back of the baseboard. These
are pieces of ebonite 2 in. by 2} in.,
with two holes in each for terminals,
and two for fixing screws.

If you prefer, this strip could run
the whole length of the baseboard.
Also, instead of pieces of ebonite you
could use two of the terminal blocks
that. are available.

With these in place we come to
the mounting of the components on

You will find tuning delxghtfully easy, due to the careful design, which gives extremely
smooth-reaction control and an absence of hand-capacity effects—stations will not vanish
as you remove your hands from the dials.
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It is not necessary to solder the
connections, but be sure to tighten
all the terminal screws and nuts with
pliers to ensure that they are really
tight. You will see that there are
two soldered conmections between
wires, but these leads can be taken to
terminals on the components instead.

For instance, the wire from the
filament of the valve to the lead
joining the two moving vanes
terminals of the variables can go
instead direct to the moving vanes
of the tuning condenser. In the

case of the other junction the wires
can all be taken to the tetminal on the
grid-coil holder.

Adding a Volume Control

Before going on to the operating
details there is the volume control, if
you want to connect one up. It should
have a value of about 100,000 ohms,
and be of the three-terminal or poten-
tiometer type.

One end terminal of its resistance
should be connected to one output
terminal marked P.U. and the other

IT LOOKS SIMPLE-—-AND IT IS SIMPLE

@q& — 1

s
i ﬁ-l- —

-.._.._' -

-/?.EACTT Cono®
0028 MED

- Tuning ConoR.
QOOIS ;WFO,

NOTE:~ RPanveL.
Bacwen Wrrs
Comper FOIL..

‘{&‘Acrzo/v Cou.

Aemrat. Cout.

WIRING DIAGRAM

RU. PRU.

EARTH AERIAL

No one could possibly have any doubts about being able to make a success of the unit
after seeing this plan of it, with every component in place and every connection made.
There is not a single difficult point in the construction.
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end terminal to the other P.U. ter-
minal. The two wires for connecting
up to the pick-up terminals or plug of
the set will then come, one from the
slider of the volume control and the
other from one of the two P.U.
terminals ; it does not matter which.

If your set has a plug for joining up
the pick-up you will need to et
another one like it for the unit. Then
you simply plug in either the pick-up
plug or unit plug, according to which
you desire to use.

So far as accessories are concerned
there is little to say. -Almost any
valve of the detector, H.L. or H.F.
types will be suitable for the unit.

Special Cails

Phe accumulator seen in the photo-
graph on the last page of the article is
of the portable “ jelly ” type, but
there is no reason why a small
ordinary one should not be used, as
there is ample room for it.

In the set of coils you will find four
with turn numbers something like
this—2, 4, 6 and 8. You will be able
at some time or other to hear stations
with any one of the three larger ones
in the grid socket.

Use a size smaller in the aerial
socket, except in the case of the 8-turn
one, when the 4 may be used for the
aerial position, the 6 going in the
reaction holder. Otherwise, a size
larger can be used for reaction.

The 4-turn and the 6-turn coils wiil

RECOMMENDED ACCESSORIES

Valve.—(Mazda H.L.2, Cossor, Mul-
lard, Marconi, Osram, Tungsram
Eta, Lissen, Fotos, Six Sixty.)

Battery.—H.T.. 60-volt ordinary capa-
city (Drydex, Pertrix, Ever
Ready, Lissen, Magnet).

Accumulator.—Small 2-volt (Exide,
Ever Ready, Pertrix, Ediswan,
Oldham, Lissen).

esamssssessesCRaNsRRTUsUERORRReRTET
Rapassnsriatdaunsessriabuapssnsse

be the most useful, and, to give you an
idea of the wave-lengths, the 4-turn
will go up to somewhere around 45
metres at the top of the tuning dial.
This, of course, is a very rough
estimate.

Ready for Test

You will find that quite a low H.T.
voltage is best for smooth reaction
control. Before connecting the unit
up to your receiver, give it a try out
on a pair of telephones, connecting
these across the P.U. terminals. You
may lose a little in the transformer,
but results will still be quite good.

When you have got the hang of the
tuning you can connect the unit up to
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Connected Up In Half a Minute

TWO DIALS THAT CAN COVER MILES
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FPANEL LAayouT
These two dials on the panel are the only ones that have to be manipulated for searching
over the short waves. All the tuning controls on the main receiver are temporarily
out-of-action and standing-by.

the receiver. There is just one point
hére that must be mentioned. It
concerns the earth conneéction.

It is desirable to have an earth
connection to both the unit and the

smooth reaction. In the wiring
diagram the positive end is that
neaver to the end of the baseboard on

which the batteries are accommo-
dated.

Should you find one or more spots
on the tuning dial where the set goes
out of oscillation for a degree or so
(what is termed a dead spot), try re-
ducing the coupling of the aerial coil
to the grid coil by swivelling the
aerial coll more towards a position at
right angles to the grid coil. This
should overcome the trouble, but if it
does not, increase the H.T. a little,
making the potentiometer a little
more negative to maintain smooth
reaction control if necessary.

A Fascinating Wave-Band
Finally, read all you can about
short-wave reception and stations,
particularly under “ On the Short
Waves’ each month in MopErN
WireLESS. You will then get a good
idea of what times to listen, and on
what wave-lengths to expect stations
to come through. Do not be disap-
pointed if you choose the wrong time
and wave-length at your first shot;
and turn the dials very slowly, in-
vestigating every sign of a station.
You'll soon get into it !

IT IS COMPLETELY SELF-CONTAINED

set, and the same earth will answer 7 :
quite well. In the case of a D.C. set i

that has a fixed condenser connected
in the earth lead for safety purposes,
the earth for the unit should be taken
from the earth side of this condenser,
and not straight from the earth ter-
minal of the mains set.

Separate Earth Advisable

If this is not done you will be
almost certain to experience an in-
crease in hum when the unit is used
instead of the pick-up. If the hum is
worse with the unit than with the
pick-up, it would be worth while
trying a completely separate earth
connection for the unit.

Also, in case 1t is due to the induc-
tance or resistance of the transformer
secondary being very much more than
that of the pick-up, you could experi-
ment with a resistance across the
secondary of the transformer. Tts
value would depend on circumstances
and 1night vary from 250,000 ohms

to as low as 25,000 ohms: But it is
highly improbable that such schemes
will prove necessary.

Adjust the slider of the potentio-
meter so that it is as near the positive
end as possible consistent with

G bk e

C e i s

The small batteries which supply the short-wave detector valve are kept inside the
cabinet, on the baseboard. The only external connections are to aerial, earth, and pick-
up input of main receiver.
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The Aerial Lead-In

L.C. (Berkhamsted).—“1 have
often heard that it is undesirable to
run the lead-in from the aerial close
to a wall for any distance. My lead-in
is an insulated wire which I have
secured to the house with small
staples to hold it in position. Would
this account for the poor results I
am getting on my two-valve set?
I also find that the sclectivity is bad.”

In considering the effect of an’
aerial it must be remembered that the
energy picked up is minute, particu-
larly when the station is a distant
one. It is therefore essential that
no loss of this precious energy should
take place on the way to the set.

In the ordinary course of events
direct leakage to earth is prevented
by the aerial insulators and the
lead-in tube. But there is another
source of leakage. The lead-in wire
forms one plate of a condenser, and
the neighbouring brickwork, pipes,
etc., the other plate. The capacity
of this condenser is increased by de-
creasing the space between the wire
and the earth hodies (i.e. the wall,
drain-pipes and guttering). Energy
may leak away through this con-
denser, particularly if the lead-in is
secured to the wall at intervals. The
use of insulated wire does not prevent
this, and it is therefore advisable to
keep the leading-in wire well clear of
the walls of the house.

Increases Capacity

We often " hear of cases where
readers ‘have taken a lead-in wire
irom a back-room window, round the
wainscoting of a room, and then
through a dividing wall to a set in a
front room.” This, of course, is a
fertile source. of inefficiency and
should be avoided. Moreover, since
this" procedure increases - the - total
capacity -of the aerial system it also
makes the question of obtaining good
selectivity more difficult.

A Loud Whistle

M. K. C. (Barnehurst).—* My set is
a detector and two transformer-
coupled low-frequency stages. The
receiver worked perfectly until 1
made up a D.C. mains unit, since when
1 have been troubled with a high-
pitched whistle and a hum which I
cannot climinate. In addition my
reception is now distorted, and al-
though I have tried alterations in the

O R TG TR T

TECHNICAL QUERIES
DEPARTMENT

Are You In Trouble With Your Set ?

The MODERN WIRELESS Technical Queries
Department is in a position to give an
uorivalled service, The aim of the de-
partment is to furnish really helpful advice
in connection with any radio problem,
theoretical or practical.

Full details, including the revised scale of
charges, can be obtained direct from the
Technical Queries Department, MODERN
‘WIRELESS, Fleetway House, Farringdon
Street, London, E.C.A.

A posteard will do. On receipt of this all the
necessary literature will be sent to you, frec
and post free, immediately. This applica-
tion will place you under no obligation
whatever. Every reader of MODERN
WIREIESS should have these details by
him. An application formt is included
which will enable you to ask your questions
30 that we can deal with them expeditiously
and with the minimum of delay. Having
this form you will know exactly what
information we require to have before us in
order to solve your problem.

London Readers, Please Note : Inquiries
shouid not be made in person at Flectway
House or Tallis Honse.

I
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grid bias, the whistle, hum and dis-
tortion still persist. Is there any-
thing I can do to remedy this ? ”’

Unfortunately you do not give any
particulars of your mains unit, Since
it is home-made there is the possi-
bility that the current output 1s not
sufficient for your valves. The use of
the incorrect types of smoothing
chokes would account for this, and
inadequate smoothing would also
produce a background * hum.”

The first procedure is to decouple
the detector stage, and this is carried
out as follows : Inmsert a 15,000-ohm
spaghetti resistance betwcen H.T.+

408

(the detector tapping) and the ter-
minal marked H.T. on the first L.F.
transformer.

This cntails the remoaval of the
H.T.+ lead which is at present
joined to H.T. on the transformer.
One end of the spaghetti is then
connected to this H.T. 4 wire and the
other end of the spaghetti‘is joined to
the H.T. terminal of the transformer.

Then you will also need a 2-mfd.
fixed condenser. Connect one terminal
of the condenser to H.T. on the trans-
former, and join the other condenser
terminal to L.T. negative.

It is always worth while to try the
effect of reversing the connections to
the secondary terminals of one of the
transformers. But you must make
quite sure that your H.T. mains unit
is up to standard.

Coupling Condensers

A. C. (Liverpool).—“ I have heard
that one of the essential features of an
R.C. coupling condenser is high
insulation. Surely this also applies
to all other eondensers in the set.
Why should the point be stressed so
much in -the case of the coupling
condenserused inaresistance-capacity-
coupled L.F. stage ¢

You are perfectly correct in your
statement, A. C, Al the condensers
in a set should possess high insulation,
cspecially those connected to hitrh-
tension positive.

The R.C. coupling candenser is
usually singled-out because if there is a
very small leak through the dielectric
material between the plates serious
distortion may oceur.

The -reason is this. The coupling
gondenser 18 joined between the anode
of one valve and the grid of the next.

Since the anogde of the valve is at
high-tension potential, a leakage
through the dielectric material of the
condenser will cause a positive poten-
tial to be applied to the grid of the
following valve.
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OUR years ago the loud speaker
was regarded as the black
sheep in the radio family;

one spoke of it apologetically, even

despairingly. It was known that a
moderately high loudspeaker effici-
ency could be achieved, but only by
elaborate instruments of expensive
construction.

In the Early Days

Those were the days when the
possessor of a *“ moving coil ” had the
undisputed right to air a superiority
complex. Lesser men were happy
with mere intelligibility ; he had
bass ! )

And it did seem that in this depart-
ment of the radio art we had reached
something approaching finality. Only
the most daring prophet had the
temerity to suggest the possibility
of anything much more than the
slightest of slight progress.

Meanwhile, owners of 1922 horn-
type bpeakers cynieally smiled at thelr
friends’ excursions into ‘‘ cones.”
and if they delgned to listen to these
novelties they merely shrugged their
shoulders, said something about
‘“ squeakiness ”’ -or “ harshness,” and
settled down again to their throaty
little tin trumpets.’

Spurred into Activity

Then, all.of a sudden, the industry
woke up.-..* Better and cheaper loud
speakers > hecame a war cry instead
of a pious hope. All over the world
frenzied technicians, spurred into
activity by harsh-voiced managing
directors, focussed their microscopes
and slide-rules on the ““ black sheep,”
and realised that it was black mainly
because it had not been subjected to
the cleansing rays of intensive re-
search ¢

You see, “ loud talking ” had been
taken for granted by the radio expert.

« Loudspeakers of To-Day”

May, 1932

TECHNICAL
ONSIDERATIONS

By G. V. DOWDING, Associate LE.E.

One of the best articles our Technical Editor has ever written
—no more than which need be said !

Telephone receivers were there when
broadcasting began.  You merely
had to stick a horn or a large dia-
phragm on one telephone earpiece so
as to amplify the sound and, hey

presto, the Jdoud. speaker was.a fait

accompli!  Now, they said trium-
phantly, let us tackle this valve
business ; what about high-freqiency
amphﬁcatmn neutralisation—and so
on?

It is true that in a restricted way
there was development, but the
fruits of this limited research could

~ A PATENT ARMATURE

lhe new Motor type S.40 unit, Wthh
has a patent compensating arma.ture

obviously be enjoyed by the com-
paratively few.

And exactly why did big business
turn-its-hungry eyes in the direction
of the loud speaker, and set the wheels
of intensive loudspeaker research
turning ¢

410

Well, the credit must be given to
the public, for the public is the master
of big business, for that exists for no
other reason but to give the public
what it wants.

The Demand for Quality

Broadcasting had lost its novelty
appeal, and instead of marvelling
at the miracle that sounds could
be transmitted through the ether,
listeners grew more critical of the
actual results.

They began to ask themselves
whether the thin pipings of their

-1924-5-6-and-7 loudspeakers really

were quite as pleasing as they had
once thought them. Letters appeared
in the Daily Press on the subject
of ‘ those horrible wireless loud-
speakers ”’; eminent musicians re-
fused to do their stuff before the
microphone.

But the industry, having solved
the problem of mass-production of
pretty good sets, was able to turn a
fair proportion of its energies into the
direction of “ better and cheaper loud
speakers "’—with surprising results.

"And that brings me to ‘the reason-
to-be . (raison d’étre—if you prefer
French) of this' special “MW.”
section.

It is presented in the hope that
we can convince radio enthusiasts
that mexpenswe “modern loudspeakers
are as good as their. three- and four-

year-old predecessors were’ bad

- Give Them' a .Qhance
In addition we shall have plenty to

-say to those of you who have 1932

instruments, for we shall show how
these should be used in order that
they can have a fair chance to  speak
for themselves.”

I think 1931 will always be remem-
bered as the * loudspeaker ” year
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Are You ““Drugged ’’ by Distortion ?

because it was during that twelve
months that the moving-coil principle
became available to the masses.

nd coincident with falling prices for
“M.C.’s,” the balanced-armature rose
in quality (but not in cost), and the
inductor appeared on the scene as a
popular commodity.

For make no mistake about it, the
moving coil has not killed these other

¢ types; rather has it set a standard

which these other types have risen

~towards.

But, of course, it 1s not every 1932
loudspeaker which can give a per-
formance equal to that indicated by
one of those really good response
curves which you see as represent-

¢ ing what is possible with a modern

speaker.

Those *“Museum Pieces !

On the other hand, it is quite
safe to say that a loudspeaker
which could not eject a curve
hetter than almost any 1922 instru-
ment would be thrown into a 1932
dustbin !

But between the two extremes lies
a whole museum of distortion, and
the pity of it is so many people
harbour museum pieces without
realising it. Their ears have be-
come adapted to distortion and
their aural nerves are blunted
against “‘ peaks” and tolerant
of frequency deficiencies.

.ere are grouped the Kolstr-Brandes K.B.287 cabinet cone speaker (top), the R. and A. ‘‘ 100"’
¢ transformer (left), the Graham Farish model A.C.4 cone chassis (bottom), the Wufa 60-pole unit and chassis (right), and the Six-Sixty

NI D I NI D IS I I T I NI ANIIIID IS I LD I DI
PN R N I T T N S I N I A N N I N N I I R I I N NI N I NN NN NN N N NN NN I AN NN NN N NN S NN P 7 SRR 8 R RPN SRR R R R R A

I know the riposte to this is:

““So long as they are satisfied—what

you don’t know about you can’t
miss.”’

But this is most negative argument,
as is proved by the intense new enjoy-
ment the man who changes from a
“ puddeny ” speaker to an even-
response modern type gets—once he
has got used to the change-over.

Making a Change
For you have got to get used to
such a drastic change. Realism in
loud-speaker reproduction can actually
be-heard as fearful distortion if one’s

cars have had a long training in accom- |

modating themselves to distortion !

1 have had personal evidence of the
truth of this, and I expect there are
also many “M.W.” readers who
could quote striking instances.

However, just as one’s ears can ¢

4
£

adapt themselves to distortion, so
also can they ““ unadapt ” themselves.
During the Great War I spent many

hundreds of hours with my ears within

afew feet of roaring aeroplane engines,
not to mention screaming flying-wires
and tearing artificial gales caused by
the passage of big ‘‘ birds ”” through
the air. I got “ used ” to it. Then,
after the war, I got *“ unused ” to it
again, and found such noises as
intolerable as when I first had to
hear-them !

Higher Efficiency

But it sometimes happens that a
further factor impeding a quick
appreciation of the potentialities of a
new loudspeaker creeps in. And this
is incidental to the greater efficiency
of the instrument.

Iu brief, a new loudspeaker may
show up faults in the output of aradio
set which were smothered by
the original loudspeaker.

Supposing there had been
valve overloading. Now this
generally evinces itself in
the higher register, and is
heard as a harsh cracking
and grating.
A speaker
which 1is
“mellow”
(which means
it can’t han-

dle “top™)

Junior loud-speaker unit.
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This pieasingly handsome cabinet houses
the MoToR *‘‘ Windsor " loud speaker
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may need-a lot of this overloading
distortion before it reveals its pres-
‘ence. But on the efficient 1932
speaker it is plainly heard, and the
listener says: “ Why, that loud
speaker is worse than my old one.”
Of course, he is visiting the sins
of his set on the new loud speaker !

Not All Perfect

Nevertheless, 1 must hasten to add
that every 1932 loudspeaker will not
be so perfect that the speaker can
now be dismissed from our minds as
a source of distortion. But if
& mechanical and other troubles can
develop, or even if serious inherent
laults still exist in some products
of 1932 factories, the plain fact
remains that, providing you choose
§< your make with discrimination,

modern loudspeakers are very well
& worth while buying as replacements
for two or-more-year-old models.

b Indeed, no better investment can
$ be made than one such as this.

And now let us examine in detail
some of the changes in technique
which have been made to bring about
such a revolution.

AALAALL AL
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Diaphragm Design

1 think one of the most striking is
to be seen in the diaphragm. At one
time it seemed to be almost universally
$¢ believed that a large diaphragm was
essential for the proper treatment of
bass frequencies.

This idea was probably due to the
fact that more energy is needed for the
development of bass than for the
higher notes at proportional loudness.
(A large diaphragm displaces more
air than a smaller one; ergo, a big
diaphragm is needed for the bass!)

Now it is commonly known,
especially with the moving-coil prin-
ciple, that the smaller you make the
diaphragm the more uniform is the

Throw Out Your Duds!—

distribution of the sound waves in
space af all frequencies, although
with a decrease in diaphragm size
there may be a loss in-low-note power
owing to an increasing disparity in
the relative size of the coil.

Which all goes to show that there
is a “ best size,” and that that size
isn’t the huge one that designers at
one time appeared to think it should
be.

Construction of Cones

Then there is the question of cone
angle—for nearly all modern dia-
phragms are cone-shaped in order
to achieve both stiffness and lightness.

The more acute the angle, the more
directionally are the high notes radi-
ated, and the nearer to flatness it is
the thicker a given material has to be
to achieve the required stiffness.

-Special constructions and special

materials are used in modern dia-
phragms in order to affect the best
possible compromise.

“This special *M.W.” section is
presented in the hope that we
can convince radio enthusiasts
that inexpensive modern loud-
speakers arc as good as their
three- and four-year-old prede-
cessors were bad.”

SussemasascEsacEEARBRROTT;
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Then there has been great con-
centration of what is known as
 paper break-up.”  This 18 the
tendency of a diaphragm to vibrate
sectionally instead of moving back-
wards and forwards as a whole in the
air. It occurs at the higher frequencies
and, obviously, to a greater estent
with larger diaphragms.

The upshot of all this is that a
modest-sized diaphragm and a baffle
board, or a scientifically designed
cabinet, are nowadays in the make-up
of most speakers.

Avoiding Box Resonance

And no longer is a speaker umit
encased in a box of haphazard design.
More scientific thought is given to
the cabinet of a speaker than was
directed at the very unit itself five
years ago.

And as for the unit, well, here pro-
gress has been phenomenal, All three
types—balanced armature, inductor
and moving coil—have advanced. In

AAAAAAAAAA

the last the use of special cobalt-steel
permanent magnets and skilful en-
gineering have given us inexpensive
instruments of high quality and great.
sensitivity.

If the ordinary listener desired great
volume, the choice between the three
types would be much easier, but
modest volume eliminates most of the
bass anyway—you cannot have bass
without loudness. The moving coil
scores in the bass because of the
greater motional freedom of its driving
clement—the moving coil itself. But it
also tends to score in that its imped-
ance remains moderately constant at -
all frequencies and does not rise
steeply at the higher frequencies and
thus give these poorer treatment:

An Equal Response

Also. it does not deal with strong
inputs more favourably than with the .
weaker ones. But at the * quieter ”
levels such amplitude distortion does
not show itself markedly in a balanced-
armature type, and is absent in the
inductor.

So you sce, that from the average
radio enthusiast’s point of view there
are no sharp divisions to be drawn.
It is a foolish vanity to make a fetish
of a principle—it’s the results which
matter.

Fortunately, the price scale is fairly
well representative of the relative
qualities of the various types and
makes.

You will see exactly what I mean if
you carefully note the products of a
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& The W.B. ‘“ P.M.3 '’ permanent-magnet
¢ moving-coil speaker can be obtained in
3 this attractive oak cabinet "
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“ Loudspeakers of To-day
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—and Begin to Enjoy the Real Thing

PO

firm which specialises in loudspeakers
and which has a wide range of models
on offer. Of comrse, this constitutes
only a rough guide as to the indi-
vidual merits of speakers of different
makes.

The prices and qualities of all the
models of ail the manufacturers do
not run parallel. Nevertheless, there
is something of a standardisation
among the leading concerns.

This is not arrived at by mutual

The Loewe type E.B.8<
four-pole cone loud
speaker (upper picture).
has an attractive {ront
panel of genuine Cau-
casian walnut.

The picture on the lett
shows the Loewe loud-
speaker chassis type
L.Ch.85. The chassis is
equipped with a four-
pole adjustable unit.

arrangement, but by a mutual and
general endeavour to give the best
value for money.

Economics are a strongly deciding,
factor in speaker design, and it is

8 not practical to give, for iustance,
Reiana it
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senior moving-coil effectiveness at
junior model prices!

At the same time, radio enthusiasts
can take heart at the fact that the
technical gap between the speakers at
opposite ends of a price range is by no
mecans as wide as it was a few vears ago.

““Parlour Listening’

And it is very debatable as to
whether the listener with the average
size of set who requires only a modest

THREE **

: ELECTRO-
£ MAGNETICS” AND
£ AN “M.CS

volume for “ parlour histeming,” as
technicians say, will be losing much if
by force of financial circumstances he
cannet purchase one of the more
expensive models.

But enough of generalities; it is

high time 1 handed my pen over to
Mr. Kelsey so that he can par-
ticularise to good purpose on the
subject of speaker selection.

I have endeavoured to show you
that the time has come when you can
buy loudspeakers fearlessly, knowing
that hard-and-fast standards of per-
formance have been aimed at and
achieved, and that there is mnot so
far to go on the road to perfec-
tion that your 1932 loudspeaker can

The sturdily-built
chassis of the Goodman
‘‘ Dreadnought ’’  per-
manent-magnet moving-
coil model (below) is
surmounted with a
multi-ratio output
transformer.

A balanced-armature
unit is employed in
the Goodman walnut
‘“ Mitre '’ cone speaker
seen in the lower
illustration.

be “dated” before the year 13 ous.

Mr. Kelsey will marshal all the
important models in review for you,
and Mr. Rogers will conclude by tell-
ing you exactly how to use them to
the best effect.
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The fine array of cabinet speakers in this picture are (left to right) the H.M.V. S.7, th: B,T.-H. Minor R.K. (top row), the Marconiphone
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Mode! 131, the W.B. P.M.3, the Graham Farish ‘‘ Snap ”’

F only we were conscious of sound through the
mediam-ot our eyes, what a glorious bonfire
of obsolete loudspeakers there would be !

Out would come .all the old tin horns in one-

concerted rush to be dumped on the nearest rubbish
heap, yes, and not a few of the old cones would
quickly be committed to the flames, too !

But perbaps you do not see the connection.
Well, let us consider the matter from another
point of view.

Supposing yon went to the cinema and you saw
a full-size picture projected on o a screen only
half the normal depth. It isn’t difficult to imagine
what would happen, is it ?

High Quality Reproduction

The centre portion of the projected image would
be clear and in focus. It would, in fact, be exactly
as it was intended to be—a replica of the original
scene, But at the top and bottom, where the
projection overlapped the curtains and drapings,

Ormond R/g52.

be an extremely* dangerous—possibly, even, an
unieliable—procedure !

I purposely say unreliable because it is a fact
ttat no two people hold quite the same views when
it comes to matters of reproduction. And, since all
modern loudspiakers ar2 of a high standard, it is
ahsolutely a matter of personal opinion as to wkich
cne you choose.

The main thing to remember is that you must
interest yourself particularly in those types which
are most suitable for your set, and your final
choice will be governed very largely by the type
of output circuit you are vsing. But here again I
must not digress, for the question ot output arrange-
ments is fully covered by Mr. Rogers in a later
article,

So numerous are the various types and makes o {
modern loudspeakers that in marshalling them for
review it will be best to adopt some sort of grading
scheme, whereby it will be possible to refer in an
instant to any parcticular tvpe.

speaker, the Rotor Midget Dynamic, the Celestion J.12, and the

In this coringction; perhaps the best scheme will
be to start with the smallest cones and to work up
to the super. moving coils, dealing with the varioas
makes in alphabetical order. So here zoes !

Starting With Cones

B.T.-H.—Tae B.T.-H. people strike rather an
original note in the design oY their come loud
speaker. A distinective ‘circalar moulding having
an ornamental grille ard backed by gold gauze
takes the place of the more conventional cabinet.
and at the reasonable price of £2 10s. 0d. it repre-
sents an attractive proposition. This particular-
model is especially snitable for pantode output. "

BLUE SPOT.—In the Blue Spot range there are
three handsome cabinet cone spzakers. The
model 44R, the price of which is £2 12s. 6d..
incorporates the well-known Blue Spot 66R unil.
and it is housed in an attractive oak cabinet. It
‘has a ‘“ twin brother,”” in so far as the movement
is concerned, known as the 45R, which retails at

the reproduction would be thin and unintelligible.
In other words, the picture would be incomplete—
it would be lacking in detail at the top and bottom,
aud if sach a thing did bhappen you would probakly
think that the management were *‘ not so well,””
and would get up and walk out !

The possibility is almost too absurd to bear
thinking about, and yet 'how many thousands of
people are content, even at the present day, to put
up with an exactly similar state of radio ‘¢ hal?
projection ** P

To enjoy the almost periect reproduction that
5 it is possible vnder modern-conditions to obtain,
it is obviously vitally mecessary for the * voice **
of the set to be able to take in the ** full-width »’
of the frequency °f* projection.”” It must not be
lacking in detail at the lower frequencies—or,
equally as important, at the upper register. It
must have an even response—may I call it a full-
width projection P—over the whole of the frequency
range employed in broadeasting.

That brings us to the question of loudspeakers
of to-day, and it is no-idle statement to say that
almost without exception the present-day types—
due to the tremendous advances that have been
% made during the last year or so in the technigue
$¢ of reproduction—can truthfully be claimed to

give that full-width and even-frequency response

which is not only desirable but necessary to obtain
- faithful reproduction.

Tremendous Advances

With the older types you simply cannot obtain
_ this condition of absolute fidelity. However much
¢¢ hotting up ’’ you may do to your actual set you
_ cannot alter the characteristics of the loud speaker
itselé—at least, not to the extent of obtaining an
eveln frequency response over the whole of the
scale,
But I mustn’t barp on technicalities any longer.
§. for Mr. Dowding has already eovered the ground
very thoroughly, and if any of you are content to
' put up with ¢ cacophonous noises *’ after reading’
> the. Technical Editor’s article, I shall be very
{ surprised ! .
What I am going to do is to give you a review
.. of as many types as possible of the modern long-
 speakars, and altbongh every effort will be made
¢ io give complete details in each case, you must
> not expect me to say that the so-and-so model is
g better than somebody else’s, because that would

SOME EXCELLENT EXAMPLES

Some more mrodérn ‘loudspeakers, The cabinet mode! on the left.is the Marconi-

phone Model 131 permanent-magnet moving-coil speaker, while on the right (above)

is shown the Type 91 permanent-magnet moving-coil chassis produced by this company.
The lower illustration on the right shows the Magnavox C.M.130 chassis.
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- OF TODAY
A COMPREHENSIVE SURVEY
OF MODERN TYPES

By G. T. KELSEY.

Cabinet cone loudspeakers—energised and permaneni-magnet moung-co:l types—units—chassis equipments, elc.—all are
dealt with in this informative review of loudspeakers of to-day.  This is the most comprehenswe guide to that all-important,
but often-neglected accessory—the loudspeaker—that has ever been produced, and it shows in rather a striking way the tremendous

* Loudspeakers of To-Day”

MoberN  WIRELESS
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advances that have been made during the last year or so in the technique of reproduction.

the same price, but the cabinet in this case—
although handsome—is of more orthodox design.
The next step higher in this partiemlar ranﬁe
brings us to a really handsome speaker, the 70
The cabinet, which is of walnut, is pleasingly out-
of-the ordinar_v, and the complete speaker into
which is built tbe 86R unit retails at £3 153, 0d.

A Well-known Firm

CELESTION.—The name of Celestion requires
no introduction into the field ol cone loudspeaker
mannfacturers, and altogether there are five models
in this range, varying in price from £1 18s. 6d.
to £5 7s. €d.

The J.12, which is the cheapest one, is built into
a highly pohshed and artistic oak cabinet, and it
has the appearance of being extraordinarily gzood
value for money., Next. in price comes the D.10
at £3 10s., and the M.12 at £3 12g, 6d.

The M.12 and the M.14 (the latter retails at
£4 10s. 0d. in an attractive oak cabinet) incorporate
the Celestion super ‘“M ’° movement and the

reinforced diaphragm principle of comstruction,
which is an exclusive feature of all Celestion cone
models. At the top end of the price scale in this
particular range is the model D.12. It is obtainable
in an oak or mahogany cabinet at £5 and £5 7s. 6d.
respectively, and it can rightly be classified as
among the best of the super cone speakers.

COSSOR.—The repuntation which Messrs, Cosso:
have built up in the valve world render it unneces-
sary to say anything by way of introduction to
what are perhaps their lesser-known products.
Yes, they make loudspeakers as well, and aito-
gether there are two in the Cossor range which fall
into the cone class.

The model 205 at £1 §3. 0d. is extremely modest
in price in view of the fact that it is built into an
oak cabinet. The other one, which car be obtained
in an oak cabinet (model 500) or a walnut cabinet
(model 550), is priced at £2 10s. for either model
and it Is, if anything slightly modernistic in appear-
ance, but none the less attractive, It is, as a matter
of fact, a very nice-looking job, and everybit up tothe
standard that one wouldexpeet from Messrs. Cossor.

OF MODERN “MOVING COILS

Have you heard these ? The chassis on the teft is the Magnavox D.C.144—an energised

model for D.C. mains—while immediately above it is the Amplion permanent-magnet

chassis and transformer. The right-hand picture is of the Amplion Two-Guinea
cone.
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FALK, STADELMANN.—There are plenty of
types at various prices in the ‘¢ Puravox *’ range
of cabinet cones, becanse Messrs, Falk, Stadelmann b
confine their activities in the loudspeaker field
to the produetion of cone types only. b

The opem cone model ai £1 1s. Od —styled the
W.91549—is the cheapest of the lot, and next to
this in price: comes the W.91550, a neat polished
oak cabinet model selling at £1 10s. 0d. Then, in

order of cost, comes the W.91551 and W.91552—

both handsome cabinet models at £1 17s. 6d.—

azn’d 1Ejinany the W.91763 and the W.91553, both at
s. 0d.

Original in Design

The °‘ Puravox *’ W.91763 sets an entirely new
standard in the design of cabinet cone loudspenkers,
The entire cabinet is a mahogany finished bakelite
monlding, and it bas a particularly artistic Peter
Pan iret design. It strikes one as being a worthy
extetnor for the excellent londspeaker contained
in i

G.E.C.—The inmons Gecophone ‘¢ Stork *’ cone
lond speakers employing the ‘¢ Stork *’ adjustable
armature unit are available m two different de-

snitable for wall suspension, but it is also provided
#ith a stand, so that it can, if desired, be placed on
s flat surface.

The ““ Stork ** cabinet model at £3 5s. 0d. vepre-
3ents the last word in bigh-grade workmaanship. . It is
the sort of thing that would look *‘at home »
sven in the most elaborately Iurnished room,
super-added to which is the fact that the G.E.C.
people claim it to have an excellent audible
efficiency over a very wide frequency range, In-
cluded in the Gecophone range is a mediumepriced
sakelite model which retails st £2 10s. 0d.

GOODMAN.—One the cheapest oF the
cabinet cone loudspeakers is the one produced by
gessrs. Goodmans under the name of the ** Cabinet-
cone,””> The speaker itself is built around the
ioodman adjustable differential unit, and, bearing
n mind that it is housed in 2 hnnd-pohshed oak
sabinet, it ix remarkable valne for 19s.64. - The
walnut ‘“ Mitre ? cone. speaker, the only other
cone speaker in the Goodman range, incorporates
the Goodman four-pole balanced-armature unit,
and sells at £1 9s. 6d. The speaker is hounsed in a
real walnnt cabinet of distinctive design, and at
such a low price it secems a very attractive
proposition.

An Attractive Cabinet

GRABAM FARISH.—There is something dis-
Jnctly pleasing -abont the. appearance of the
jrabam Farish ** Amazing ” A.C.4 loudspeaker.
Whoether it is the faet that the cabinet is bakelite,
or whether it is sometbing to do withi the sngvestlon
»i futurism i the design, I am not quite surs.” But
or those who are concerned with cone speakers
Jhe ** Amazing ** A.C.% at £2 2s, 0d. is one thatis
well worthy of consideration. Messrs. Graham
*arish also mannatacinre a gpiner loudspeaker
koown ag the ¢ Smap’’ model,

AaULSTER-BRANDES.—Although quite a2 num-
per of Koister-8randes loudspeakers are incladed
in their well-known sets, there is only oae tbat is
definitely available to the public. Tdis’ is the
K.B.287, waich is offered at the ‘‘reachable ™
price of $1 17s. 6d. Ii is an adjustable armature
cone speaker, bailt into a pleasing-looking zabinet

4

8

&

signs. The Plaque model, the price of which has %
recently been reduced to 21 17s. sd. ., 13 eminently
~
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(Left) The Blue Spot
model 44R, and
(right) the new and
ingenious Donotone
‘speaker.
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i - The solidly-
{Below) The Ormond R/452 cabinet cone. i built chassis on
“and the Ultra ““Imp”’ chassis. Vo . the left is the
) g : new Igranic
permanent-
magnet mov-
ing-coil model.
‘Below is' seen
the chassis and
cone assembly
.of the Undy 8-
pole dynamic
speaker.
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Say Good-Bye to Half-Truths
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and all that need be said about it is that it is
quite up to the high standard that one associates
witn K.B.

2. LISSEN.—There are two cabinet loudspeakers
in the Lissen range which fall into the cone class.
The first is the type L.N.5078 at £1 2s. Gd.—a very
good proposition indeed for the money~nnd the
other is the type L.N.5099, which retails at £2 15s. 0d.
The bigher-priced model incorporates a fonr-pole
balanced-arwpature nnit of special design, and the
oak cabinet is in, keeping with the hizh standard
of resalts given by this model.

An Inexpensive Instrument

LOEWE.—The Loewe type E.B.85, wkich is
the only cabinet cone loudspeaker produced by
this company, has established its reputation not
only on the grounds of low frice for high per-
formance, but also on account of its particularly
attractive appearance. The cabinet has a quar-
tered front of genuine Caucasian walnut, and the
& actual cone opening is covered with pleated silk.
2 The cone is actuated by a four-pole power unit, and
the complete speaker sells for the extremely
moderate price of £2 2s. 0d.

4 MARCONIPHONE.—Mention of the name of
Marconiphone immediately conjures up visions
of something good in the realm of cone loud-
speaker manufacture. The vision in fhis case is
something more than a mere phantasy—it is a
very definite reality, and the Marconiphone model
64 at £2 15s, 0d. leaves nothing to be desired. It
employs a special balanced-armature movement,
and the speaker is housed in a polished oak cabinet
of truly artiscic appearance.

ORMOND.—Originality of design is the keynote
of most of the cabinet cone models produced by
‘Messrs. Ormond. They are the manufacturers
of wnat, I believe, is the only cabinet pedestal model
desxgned to fit into a corner, and a very fine-looking
job it is, too. The actual speaker part of it is
built around the famous Ormond four-pole ad-

- justable unit, and at the price of £3 19s. 6d. it is
a model that will appeal to many.

In addition to tuis model, the Ormond people
contribute three good table models, the R/470 in a
polished oak cabinet and employing the No. 3
nait at £1 2s. 6d. (£1 5s. 0d. in mahogany), the
R/452 incorporating the No. 1 unit’and .with the
choice of an oak or mahogany cabinet at £1 9s. 6d.,
‘and a super model designated the R/455 at £210s.0d.,
again with the choice of an oak or mahogany
exterior.

Special Floating Armaiure

ROTOR ELECTRIC.—The three cabinet come
speakers marketed by Rotor Elgctric, Ltd., are
known as the S8uper-Dynamie, the Janior-Dynamic,
and the Midget~-Dynamic, and the prices are
£4 17s. 6d., £3 3s. 0d, and £2 12s. 8d. respec-
tively. In tte case of each of these speakers the
finish is of a very bighelass, .

‘The Grassmann fioating unit is employed in the
Midget and the Junior, but in the case of the Super
model the nnit is of special desien. The actuating
mechanism in the Super model is a double unit
built up on the Grassmann fioating-armature
pr(llncldple, and it is capable of very fine results
indee;

4 STANDARD BATTERY = COMPANY.—The
famous Wates loudspeakers, of which there are

«h 4
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two that fall into the cone class, are built up on a
very ingenious principle. Instead of bnvmg just
one cone, each of the Wates models is provided
with two cones, one specially designed for the
lower frequencies; and tue othér to bring out the
tigh.notes. As a result of tfis combination scheme
the Wates models give a very pleasing performance.

The * Star * 14" model, w! ich is supplied in an
oak cabinet complete for £3, can be had in a
mahogany cabinet for an extra 5s. Tte larger
model, w ie> is known as the *‘ Star » 20” model,
sells for £4 in an oak cabinet, but as in the case of
the *Star 14" it can be had in mahogany for
an extra charge of 5s.
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A masterpiece—the new H.M.V
S.5 moving-coil instrument.

These two cone imodels represent
the Cossor contribution to the loud-
speakers of to-day, and very excel-
lent instruments
they are, too, in
their - respective
classes. The model
shown above is
known as ‘the
‘500,"’ while- the
left-hand bicture
gives an excellent
idea of the model
295. Model “500’
is the designation
of the oak cabinet
version of the Cos-
sor Super speaker,
but this particular

PR e o e B

Who could want anything more artistic than
this2 It is the new H.M.V. model 'S.7 7. and the

cabinet is of solid walnut.

TEEADE (MoToR).—In the case of both of-the
cabinet cone speakers produced by Tekade
Radio & Electrie, Ltd.; the' cone is driven by the
new * MoToR " balanced-armature- loudspeaker
unit designated as the type 8.40. This is one of the
most recent units to make its appéarance on the
market, and it is claimed to bave an extremely
good frequency response.  Certainly the results
given from it are very realistic. 3

This new.unit is featured in the MoToR model
% York »* londspeaker—a figured-walout speaker
of pleasing appearance, which sells complete for
£2 15s. 0d., and it is- also incorporated in the
-MoToR mode] ¢ Wmdsor,” a very fine-looking job
indeed, -which, for what it is, is very reasonahle
at the price of £3 15s, 0d,

Famous for their ¢ Moving Coils”’

.B.—Messrs, The Whiteley Electrical Radio
00 Ltd., have built up their reputation‘as a lond-
speaker manufacturmg concern on the merits of
their famous meving-coil models, and perhaps
not all are familiar with the fact that they also

- make two cabinet cone models.

As a matter of fact, they are vety nice-looking
jobs, and at the price of £1 25, 8d. and £1 19s. 6d.
they would be difficult to better in their respective
classes. The cheaper model, known as the
¢ Popular,” is housed in a polished oak cabinet ;
while in the case of the senior model, the cabinet
is againk of polished oak, but the unit is a specially
sensitive four-pole ba]anced—armature movement
capable of handling large volume.

That brings us to the end of the cabinet coue
modgls, but before passing on to inductors and
moving coils I want to bring this section to & close
‘with just a brief review of cone chassis equipments
and loudspeaker unmits. Again it will be best teo
deal with them in aiphabetical order.

BLUE SPOT.—The chassis equipment produced
by the British Blue Spot Company is very solidly
constructed, and is available in ‘two different
styles. The Major Chassis costs 15s., and the
Special Chassis retails at 7s. 8d. These prices do
not, of course, include the units, which can be
obtmned separately and fitted. The Blue Spot
range of units is a very famous trio, and includes
the ‘original but improved 66K at £1 5s. 0d., the
G68P' at £1 7s, 8d., and the 86R at £1 15s, 0d.
The last-named umt, fitted to a well-designed
cone, is capable of handling very large volume
witliout the slightest distress.

Cone Chassis and Units

BRITISH RADIO PHON E, LTD.—British
Radiophone, Ltd., specialise in the production of
loadspeaker ,units,| and.although they produce
several, the ones which are of partlculat interest
to the home constructor are the No. 188 at 7s. 3d.
and the No. 275a a} 10s. 6d. They are both well-
made units of the adjustable type, and in the case
of the 275a a choice of three different impedances
is possible, .

CELESTION.—It is only comparatively recently
that the Celestion people have produced a loud-
speaker chassis, but the type M. 12, as it is called, at
£1 15s. 0d., is quite up fo the high standard of their
older-established productions, It incorporates a
very sensitive unit, and the frequency response is
remarkably good.

GRAHAM. FARISH.—The one-gaiuvea A.C.4

H ! chassis and urit manufactured by Messrs. Graham
el m y n't ,l.s . Farisn is similar to the chassis assembly employed
also available in in txaeir ,t“ Amaziug ’(; A;&}l loud spenkelr. In o({ner
it words, it is very goo s company also produce
> il g ﬁnd it ‘,? two pﬁiclent units—the ‘“ Snap *’ at 5s. 6. and the
4 styled the * 550. ‘ Andion ** at 12s. 6d.
3’2“"3 YYOTYTTVN Yy 0000 3 — = TR T RN I T — Pr—
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ALL RANGES

AND

PRICES OF “MOVING COILS*

“Permanent-

Permanent- - ‘Moving-Coil Mains Type Permanent Permanent Moving-Coil Mains Type
Make Magnet Magnet Chassis Cabinet Make Magnet Magnet Chassis Cabinet
M.C. Chassis | Cabinet M.C.s. Mains Type ‘Moving Coils M.C. Chassis | Cabinet M.C.s.] Mains Type Moving Coils
Model SP.P.M.: ‘¢ Klock ** Super-Power ¢ Elomag *’ FERRANTI Type M.1 Type D.2
BAKER? £6 6 0 Model. Moving Coils £131+ 0 £7 10 O (D.C. model)
(including (P.M. speaker Model S.P.6 (with trans.) Type M.2 £2 5 0 -
trans,) and electrically| (6-v. hattery) £5 0 0 i
Model S.P.M. controlled £ 0 0 Type M.3
(AU the models| £4 10. 0 elock in Model 5.P.D, | £2 15 0
produced by this (including handsome (D.C. model) — ———— ——_— = P
company will be trans,) cabinet) £86 0 0 i GENERAL D.C. Model D.C. Model
found in this| Model P.P.M.-| £12 0 -0 Model S.P.A.C. ELECTRIC ] £7 0 0 £1010 0
section only, be- £3 15 0. ¢ Permag ° (A C model) | COMPANY A.C. Model A.C. Model
cause théy do| (including £2°7 0 0 0 | o (with rect.) (with rect.)
not mannfacture trans.) (with trans.) Standard €10.10 0 £14 0 O
anything but DModels [ (Cabinet or
moving-cail 8.6 (6-v.) decorative
tvpes. In the &;4 15 0 baftle)
case of certain ~ -
. J other firms, how- (D C mams) GOODMANS “Dreadnought” “Dreadnought”
ever, their pro- £119 6 £2 19
ductsare divided S A c. (with multi- | (with multl- —
up into the ap- (A.C. mains) ratio output | ratio output
propriate scc- £ 1 ) trans.) trans.
tions.)y DPopular Model — —— - i
P.D. H.M.V. H.M.V.85
" (D.C. mains) (walnut)
£215 0 — — —_—
¥ [ HM.V.8.7
BLUE §PQT Blue Spot *¢ Goiiath ** Model 72- £ 5 0
. Model 30 P.M. | (D.C. mains) — — =
£3 15 0 £ 10 0 3 || IGRANIC Ieranic P.M.
. - {with trans. for |
B.T.-H. Minor R.K. Minor R.K. Minor R.K. DPOWEr Or pen-
Reproducer | Reproducer. Reproducer tode output) —
(Anoutput trans- £2 10 0 1n artistic (D.C. model) £3 7 6
former is not| Senior R.K. cabinet. £1 11 6 (withonttrans.)
included in the| Reproducer Tumed oak Senior R.K. .23 0 O
prices of repro- £5 12 6 £3 17 § Reproducer | e — -}
ducers listed by Walnut (D. (, model) || LAMPLUGH M.C.P.M. Lampiugh
§this firm, but it £1 40 0 (with cutput -__ Maing Type
is obtainable for (A, C. model | trans.) o
a small extra with rect,) 1 £2 2 {with trans.)
charge.) £7 15 0 - — - e | c———
T —— — | LANCHESTER Junijor Junior
| BRITISH Model P.M. Model F. £110 0 £210° 0
ROLA (available (available in I Monitor Monitor F
with single, various ranges k 2 8 £310 0 - -
push-pull, or - - for D.C.) i . Senior Senior
pentode (including . \ £2 18 £4 0 0
transformer) output trans.) Special Senior | Special Senior i
£2 9 6 £1 15 £3 3 0 £ 5 0
(without (without ||—-———-— At e 1 e .
trans.) trans.) LISSEN Types L.N.983|Types L.N.965| Types L.N.5001 | Types L.N.5115
1. £2 2 1 76 and L.N.964 | and L.N.966 | and L.N.5002 | and L.N.5116
- —~ r = £7 10 0 £9 10 © (D.C. mams) (D.C. mains)
. CELESTION P.P.M. R.P.M.BB [ £3 15 £5 15 0
: £2 7 6 £5 10 0 | Types L.N.750
(mclud'g trans.)| R:P.M.12B o il | and L.N.751
P.M.8 ‘£10 10 (A.C. maing)
£3 10 0 ) £8 0 0
R.P.M.12 |- '
£6 0 O MAGNAVOX | Model C.M.130 Model £.M.130| Model D.C.144.
] - ——] (with trang.) In walnut Type L.
- COSSOR Cossor “‘Utah*’ £ 3 0 £515° 0 (110-190 v.)
. . Models 825 -Tn oak. ..2 10 0
and 850 - (Output trans- £5 5 0 e H,
£1 15 .0 formers are in- . (190—300 v )
- - - ~e———-—il clnded in the 2 B
4§ EDISON ~4¢ Premier >’ | ¢ De Luxe *’ prices of all the Moden D C 142
BELL (Models for Ti oak || models listed by
. _both power . cabiuct this company.) (110—190 v.)
and pentode | (both power i 215 0
output) and pentode . L Type H.
£3 models) (190-300 v.)
“ Do Lme 22 £315 0 . £2 17 6
(m two types, —— —— e —|
as above) MARCONI- Model 91 Model 131
‘£2 10, 0 || PHONE £ 6 0 (mah. eab.)
- — - £10 10 0
EPOCH New Mode! Type J.1C. Type 101:F.  |Type 1011F.C. (with trans,) —— ——
£1 1.; 0 (polished (D.C. modﬂ) (I)C model) Model 132
(includ’g 3-ratio| walnub) £7.15 " 0 £13 4 0 ” £4 19 6
tmnsformer) £ Type 1014H,  |Type 101'rH C. (inc. trans.)
Type J.1 Type A.2C. (A.C. model) (AC model) it -
£2 5.0 (polished £11- 5 0 £16 | ORMOND Model R/464 | Model R/466 S
| . (including walnut) (with reetifier | Type. 101§E C. (inc. trams.) £83 5 0 £ 19 6
(Limitations of | .output trans.) £410..6 * equipment) (accum. p
space preclude & Type A.2 Type A.2Ck A mniodel for model) ROTOR Models D.C.110
‘Jreference to £3 3 0 (superior: | ‘accumulators 2 4 ELECTRIC and D.C.220
every one of.the (including . . Jcabinet in oak .is also (forD.C.mains)
speakers in this! output trans.) walnut or available, i.e. | £417 6 -
range, but the '.l;ype 89K mahogany) Type IOI%E ] Model D.C.6
Jonly ones that 77 £5 0 £6 15 [ (4—0 volts) '
have been omit- (inelading . Type 99K. “Type 9911«‘ - 4 17 y
ted  are . thosc | .output trans.) 9 Oor| (D.C. mains) 8 Model A. c 8 4+
not directlv of [© Type 99X, £11 11 0 £415 0 " £8 b :0 i
intcrest the {extra Type 99X Type 891G. == ; —= Model “ Red” —
home llstcnor sensitive) £8 17 Oor| (A.C. mains, b AC. £5 5 0
{.c. cinema £1019 © 9 watts) d D.C. £3 7 6
- models ete,) (withoue Type C.17 £7 0 0O Model “Golden”’|
- trans.) 2 17 Type 994H, AC. £3 19 6
Type £.18 | (A.C., 18 watls) D.C. £2 9 6
7 4 £8 5 0 Smaller models
Type 991K, (for D.C)
(accum. or £1 0 6
reet.) £119 6
{ . £4 15 0 '} £2 9 6
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MOVING COILS” (Continued) OUDSPEARESAUNITS
i Permanent- Permanent- Moving-Coil Mains Type — ] 3
Make Magnet Magnet Chassis - Cal)ime’:p LR 2 ?{"358 6%’ e Wll\?(;l e:l; ':;4[(23
M.C. Chassis | Cabinet M.C.s..| Mains Type Movinz Coils ] Type 66K. "85
4 o 5 ] £1 5 0 Molel R/450
RB. & A. R.&A.“100” 7 §
: 50 _ B R . 'i:{pe ;le No. 1 anit
‘(" Chlr,alletnger ’)’ b
incl’z trans. o
— 0. 2752 - 10/6
STANDARD | Wates Per- Wates Mains A W - “°“‘“‘2,’,“5“""°
manent Magne nergise 0 T 4
COMPANY | (with multi- == (with multi- GRAHAW Snap*’ unit ;
ratio output ratic output FARISH a0 o G,, a SESTETY Stand'{(‘;d_ T
trans.) trans.) Audllq;;G . umit Junior model
8 . £2 40 £1 17 6 I . o _—_-'_ o -8/
TEKADE Motor P.M. | * Chester'” « » . . o
(Motor) £10 0 | £19 0 e “Smess D12/ || BATTERY. e
ety * Standard * - 13/6 | COMPANY
TANS.) il | i ~ Solenoid »* - 5/6 —r — -
ULTRA Model 95 Model 95 D.C.Type | D.C. Type |~ {HOTOR, S
(£4 l15dj 0 In w"alm:‘t (acc; olr maéns) In \g&].ugt LOEWE t B Type L.5.85 el o= 7 =~ __ !
including cabine £2 cabine l Adjustable unit
trans.) (inciuding £417 6 | 17 Ry K. “:,54 Wt
Ulira ¢ Imp »’ “Imp *? trans.) (including |
(£‘_1. 1152”_]] 1] In vir)almét A£.C. 1\;[0&181 Aiga,ns.?J ;
including cabine 4 12 .C. Mode! [
trans.) €700 | Gnelding | 1 cabiner, INDUCTOR DYNAMIC TYPES
rans.) with trans.
Ulira Minor £ 6 0
(11.0.11())1511{\)3) (]U)“(l:a nlilalﬂ;)st) Make ! Inductor Chassis Cabinet Inductors
£2 17 6 —— — e — —
" WHITELEY P P.M.A » F BISEAGE e e
ELECTRICAL £6 0 0 (in quartered i
RADIO CO. (ineluding _ [walput cahinet) i - —
(W.B.) trans.) £ 5 0 | FERRANTI Ferranti Chassis Ferranti Cabinet
P.M.2 (mclud’g trans.) ‘ Inductor Inductor
£ 5 0 P.M.2 £310 0 10 ©
(ht],du(“;lg (pnltlﬂh(id \v:g- |- _ x
Tans nui cabipe
MG £610 0 L [ GENERAL , Inductor Dynamic Inductor Dynamic
£2 12 6 [idnclud’g trans.) ELECTRIC £ 10 o In walnut, oak, er
(including P.M.3 1 COMPARY black and gold
trans,) (oak cabmet) f cabinet
P.M4 6 £5 10 0
(,‘9‘2 . 2di 0 (mclul()I'g t4t'ms) e — | == onliewmalio -
including 4
e i LAMPLUGH 1 Model 0.10 |
(m('lud 2 tmns )i | |

ALL RANGES AND PRICES OF CONES AND CONE CHASSIS

Make Cone Chassis Cabinet Cones || Make I Cone Chassis Cabinet Cones Make Cone Chassis Cabinet Cones
BLUx SPOT Chassis only. Model 70R. | GRAHAM A.C4 ¢ Amazing ¥’ ROTOR Super~-Dynamic | Super-Dynamic
Major - 15/- £3 15 0 FARISH Chassis .C. [ ELECTRIC %g 19y 6 2‘.4 17y 6
Special - 1/6 | Model 44R. | g1 0 £2°2 0 by gl Blhia
M£?l }4513 a5 | 5115 0 530
OLe | |
£2 12 6 ! e = == Midget Dynamic | Midget D i
D - B | M | KOLSTER K.B.287 i ol e i
BT.-H; Bakelite Moulded || BRANDE3 €117 6 v
Cabinet Model ]»w’ e SIX-SIXTY Cone speaker
2100 h LISSEN T{pf L;N.232 Tyyie L.¥a5078 assembly
B - - et £1 2 1 soli ] excludin
CELESTION Type M.12 Tyves | Plague model fignred oak ch.)(esm W h,cgh {s
£115 ¢ D10 £3 0 © 13/6 £1 2 6 l not requ}red for’
D12 L 0 0 Bakelite model in| Type L.N.5099 fixing purposes)
g[ 3|1.22 g} %g 6 blaek] gz silver In 023% 5caboinct; 15/-
K 26 i : - =
M.14 £4 1 0 B — STANDARD Wates Star Star Speaker
S T B = LOEWE Type L.Ch.85 Type E.B.85 BATTERY | Chassis 14-im.
COSSOR . M{,del 29(;, “ 19} (valnu,tront) COMPANY 12-in. cone Oak - g 00
= 2 2 113 © Mahog. 50
Models 500 & 550} s 14-in. cone Star Speaker
£21 yfl{&ggglﬂ- ]1;1011“1 63 £114 O o k20~iél. 8
—_— — — e alanced- 20-in. cone ak - £4 00
FALK, ¢ Puravox *’ “ Puravox ? | — armature 1 £1 14 0 Mahog. £4 5 0
STADELMANN| Open cone model, | Model W.91552 speaker in polished
with cast stand £117 6 | oak cabinet TEEADE Model
finished bronze | Model W.91763 £215 0 (MOTOR) ¢ York
colour {bakelite eabinet, |——————-I- e — e — £215 0
€1 1 0 with Peter Pan ORMOND Model R/454 Model R;470 - Model .
fret) i Small chassiscone| (oak cabinet) | Windsor
£215 0 (Messrs, Or-| ,pd L.S. unit £1 2 6 £315 O
Model W.91553 (mond havej 17/6 Mode! R/471 - ; -
(pohshcd mahog.) {| recently intro- Mode! R/451 (mahog. cabinet) TELSEN Major Chassis
£215 0 duced a mew | oIt el £1.5 O (excluding unit)
Model W.91550 || permanent- |’ Eoe gty 3 10/6
10 magnetmoving- conelony, Hodels R/452 an, Popular Chassis
Model Ww. 91551 coil  speaker. 24" k R 453h {excluling unit)
£1 17 || details of whicli |  Model R/458 | (02K or mahog.) /6
Ly i — !|will be fonnd | Large chassisand £1 .9 6 -
GENEBAL Stork Plaque Stork Cabinet in the appro- cone only Models R/455 and || WHITELEY ¢¢ Papular »
ELECTRIC Model £3 5 0 priate section.) = R/456 ELECTRICAL £1 2 ¢
COMPANY £1 17 6 Bakelite Cabinet | Model R/460 (oak or mahog.) || RADIO CO. [ 4-pole
- £210 O No. 1£board chassis M£2 }0 2)59 (W.8.) g’:}:g:g‘rlé
GOODMANS | Cabinet Cone - 19/ o 11/401 Py ol ' model (in
— Walnut, o . speaker) oak cabinet)
« Mitre No. 3board chassis £g To- % “ €119 6
£1 9 6 17/- .

419



MoDERN WIRELESS

DI
SV

PO APAAAS PENAAI

- cludes & cast nluxmmum frame and a specially

_LISSEN.—An . interesting
feature of. the- Lissen lound-
speaker units is that each one
is made in two different types, one
for ordinary power.valve output,
and the other for use with pen-
todes. - The Lissen ‘¢ Solenoid ** unit
at §s. 6d. is, without a doubt. an
excellent - value-for-money proposi=
tion ; and even in the case of the four-
pole balanced-armature models, the .prices
strike one-as being extremely reasonable
for what they are.

The Lissen chassis equxpment whlch in-

treated fabric cone, can be obtained for

£1 2s. 6d... including ‘their special - four-pole
balanced-armature unit, »” Without the unit the
chassis and cone Tetail at 10s.

Two Handy Plaque Models

are two speakers in the Lissen range to which I
want-to refer under this heading, and they are their

- well-known plague~models.- The Lissen=Plaque

models are, of course, complete loudspeakers, and
they are provided with a stand so”that they can be
placed on a flat sirface or suspended od‘a wall.

There are two:models,-the.L.N.5077,- which has
a metal frame aud costs-13s. 8d.; and the L.N.5078,
which is surrounded with a blaek and silver bakelite
frame, and retails at 15s." They are both good
speakers at the price, and they are very pleasing in
appearaicce,

LOEWE.—The Loewe loudspeaker chassis
type L.Ch:85 is especially suitable for use in pori-
able receivers, because the framework is of wood,
and it is therefore light in-weight. The price of 19s.
includes a special cone and unit,

In addition to this special chassis, Messrs. The-

Loewe Radio;Company also produce a solidly-built

> four-pole adjustable power unit which is a good

proposition at 15s. 6d.

ORMOND..—The chassis equnipment included in
the -Ormond range consists of a small ribbed
aluminium framé “with specially prepared cone, a

large ribbed. aluminjum chassis incorporating the.

Ormond ** Wonder . cons, and, finally, a special
board chassis afrangement - desxgned for use in
portable receivers.

The small chassis and cone, designated as the
R/451 bas every appearance of being excellent
value *tor the remarkably low price of 5s..; and
even in the .case of its larger brother, known as
the R/458, the price of 9s,' which is charged- for it
i§ very low considering the high finish and excellent
workmanship that is obviously put into it.

Designed for Portables

The Ormond loudspeaket equipment for port-
ables can be had fitted either with the No. 1 or the
‘No. 3.Ormond unit. The- No. 1 unit. portable

" assembly retails at £1 5s. 0d., while the No. 3

outfit sells for 8s. less.

While on the subject of units, 1 maust not forget
to mention the No. 3 and the No. 1 four-pole ad-
justable models in the Ormond range, At the
prices of 8s, 6d. and 12s. 8d. respectively they are
-an - excellent “investment for all -those who are
interested in the home construction of loudspeakers.

- ROT ELECTRIC.—Three _chassig-type
dynaxmc cone speakers.are available in the Rotor
range, and they are known as the ¢ Midget,?’ the
¢ Junior,””. and the * Super,”” In each of these
cases, although the prices are quite modest, the
workmanship is of’a Very high standard indeed.

The truly artistic cabinet in the  top left hand
corner houses the famous Celestlon RP.M.
12 Bpermanent -magnet moving-coil speaker
Below is the new Celestlon ¢“P.P.M.”’ chassis.

* Loudspeakers of To-day”

The Rotor dynamie series sell at £1 9s. 6d. for the
¢ Midget,” £1 15s. 0d. for the ** Jumior,” and
£2 19s. 6d. for the *‘Super,”” which prices, of
course, include the unit.

Two balanced-armature units are also manufac-
tured by Messrs. Rotor Electric : an adjustable one
at £1 1s. 0d, and a non-adjustable model at
19s. 6d.

SIX-SIXTY.—It is hardly correct to refer to the
Six-Sixty equipment as a chassis, because, in point
of fact, it is not ! - But the one-hole~fixing scheme
employed in the Six-Sixty cone speaker assembly
renders a chassis unnecessary, so that at the price
of 15s., which includes quite a good unit, it repre-
sents an excellent proposition.

In view "of the fact that-the Six-Sixty people
manufacture . two . really excellent = units—the
- Standard % at 10s, and the ¢ Juhior ** at 6s. 9d.—

Modern and Realistic Reproducers

“able-in_chassis or cabinet, form,” and the prices are

May, 1932

manufacture a loudspeaker unit which at 5s. 6d.,
the price at which it sells, is excellent value for
money.

In passing from the cone section to the review of
inoving-coil models, there is another class of speaker
-—the Inductor Dynamic—which can logically be
classified as between the two. As a matter of fact,
although there are only a few models available, the 4
modern inductor dynamic speakers are of such a ¢
high standard that in operation it is not at all’
an easy matter to distingaish them from moving -
coil types.

Four well-known firms have tackled the produc-
tion of inductor dynamic models, and, alphabetx-
cally, they are as follow : °

"BLUE SPOT.— Although it is only compere-
tively recemntly, that the - Blue Spot people . have .
entered ‘the' inductor dynamic .market, with' the’
reputation that they have establxshed in other
branches of speaker: production, it is only-fo be.
expe‘cted that their latest model is somethlng really
g00

Asa matter of fact their 100U, as the chassis is
designated, is good—very good—and, it ranks
among the best of the.inductor dynamic types
at present available. The. price ' of the chassig
assembly is £1 19s. 6d., but'it can also be obtained
mounted iu a dignified "oak ‘cabinet for £3 3s.-0d..

4
4
4
4

Pioneers in Falthfui
Reproduction

FERRANTL—Who among all the firms in the
radio” trade” could " claim ~ to "haveé; spent more
time over matters of perfect reptoductxon than’
have Messts. Ferranti P It is_true that their efforts
have mostly been directed towards the perfection -$
of L.F. intervalve couplings, but-it is obvious that' 4
their, entry into the inductor dyiamic speaker field -$
would not have.been made with anything but a
speaker of the highest class.

‘The Ferranti Inductor Dynamic Speaker is avail-

£3 10s7°0d.,and £5 10s, 0d. respectively.

GENERAL ELECTRIC COMPANY.—The G.E.C.
werei -1 believe,. among the “first people in this >
country to ingroduce an inductor speaker, and tkeir 2

¢¢ B.C:1850 *—the chassis model —which is manu-
factured under the Farrand Inductor Petent, is
unqueéstionably a very fine job.

4

It is claimed to have an even response over a
very wide range of frequencies, and tappings are
provided so that the impedance can be rendered
suitable for almost any type of output valve.

Tae chassis version sells at £3 10s.-0d., but it ¢
can also be obtained in a cabinet—a particularly
artistic cabinet—in walnut, oak, or black and gold
—for £510s. 04d.

ch

it is a pity that _their
appeal must necessarily be .
limited to the home con-
stractor. - But for those
who are intérested in :
home cousiruction the two
units . available in_ the
Slx-Slxty range wonld be
difficult = to better in their
classes.

STANDARD BATTERY COMPANY—
For those who are interested - in the
home coustruction of loudspeakers, the
Wates double-cone . scheme, to which
reference was made in the review of their
standard cone speakers, isalso available in
chassis form.

_ The Wates special double~cone chassis is available
in three different sizes, costing for a twelve-inch
cone .£1 13s. , for a fourteen-inch cone
£1 14s. 0d., and for a twenty-inch cone £1 18s. 0d.

Especially snitable for this double-cone equip-
ment, although, of course, adaptable to any other
chassxs, is the Wates °‘ Star®’ speaker.,unit at
£1 5s, 0d. The construction of .this pnrtlcular unit
is most ingenious, being biilt up from two separate
horse-shoe magnets,

-~

respective

Radio at Popular Prices

TELSEN.—The Telsen -chassis, known as the
‘“ Major * and the ‘ Popular,”” are available at
prices which will be within the reach of ail. They are
both very well made jobs, and the retail prices are

10s. 6d. for the ** Major*® and '5s, 6d, for the
¢ Popular.”’

To go with either of these models—or, of course,
for use in comjunction with any other standard
chassis—Messrs. The Telsen Electric Co. also

'WWMWVMWVWMWNMN\WMMMM
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| All sorts of “ingenious cabinet designs have been
adopted by manufacturers, and in the model below—
the M.12.—the Celestion people have endeavoured to
create the impression of “ sound in perspective.”
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LAMPLUGH.—The Lamplugh model C.10
inductor chassis has recently been improved both
in regard to sensitivity and frequency response, and
it now represents an excellent example of the almost
perfect reproduction that can be obtained from this
type of speaker. So far it is available omly in
chassis form, bnt for what it gives in the way of
reproduction it is very reasonable in price at
£3 10s, 0d

By the way, before we leave the qmestion of
inductor dynamic speakers, it is rather important
to mention that this type of.reproducer requires
some sort of baffie board or baffle cabinet in order
to obtain the best results that it is capable of
giving.
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(right).

The Rotor ‘‘Midget’’
dynamic model seen
above is an excep-
tionally well-finished
instrument.
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Now, concerning moving-coil speakers, when 1
break into this section with the news that there are
well over a hundred different types to be reviewed
it will be obvious that there will only be room for
just*a briet reference for each particular model.
So without any further preliminaries, bere are the
moving-coil loud-speakers of to-day.

:BAKER’S.—Almost every conceivable type is
included in the Baker’s range of M.C. speakers.
They specialise in nothing but moving-coil repro-
dicers, 'and they are responsnble for over a dozen
différent models.

-Dealing with the chassis models first, there is the
8.P.P.M., a super-power permanent mngnet speaker
at £6 6s..0d.; .; the S.P.M., another permanent-
magnet model, at £4 10s. 0d.; the P.P.M,, also a
permanent mngnet at €3 15s. Od (a transformer is

l iifi'
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The double-cone prin-
ciple of construction is
in
Wates ‘“Star*’ speaker

included in. the price of each of these), the S.P.6
(B-volt battery) and the. S.P.D. (D mains), both
£6; .A.C., & model for 200/250 A.C..
the pnce of whieh (£3) includes rectifier and
smoothing equipment; the S.6 (6-volt battery) and
the S.D. (DC mains) both of wbich retail at
£1 15s, 0d. ; the S.A.C., another mains model for
200/250 A‘C., at £7 10s. 0d., including rectifier and
smoothing equipment ; and, finally, the P.D. for
n.c. mains of all voltages from 50 to 250, at
£2 15s. All these models can be obtained
suitable ior pentode or power output

The Baker’s cabine! models i de an Hent

permanent-magnet model called the ¢ Permag,’” at
£2 7s. 0d.. including transtormer; the * Elomag,?’

the

An even response over a very
wide range of frequencies is
claimed for.the Wates ‘‘ Star '’
unit (below).

for D.C. mains, at £1 14s. 0d. (which price also
includes transformer), and, finally, something really
outstanding in the design of modern speakers—the
combination of a battery-driven clock and a
remarkably good P.M. speaker in one really
handsome-looking cabinet. I consider the Baker’s
‘¢ Klock »’ speaker, as it is called, to be cheap at the
vrice of £12 !

Moving-Coil Types

BLUE SPOT.—The Blue Spot reputation for
bigh-quality cone speakers and units bas been
fully maintained in their more recently produced
moving-coil types. In producing the Blne Spot
P.M..(a permanent-magnet chassis at £3 15s. 0d.,
including transformer), and the model 72 (a chassis
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assembly for D.C. mains at £2 7s. 6d.), the British
Blue Spot Company have made two worthv contri-
{)utlons to the modern quest fo: periect reprodue-
ion,

They also do a really beantiful cabinet permanent-
magnet model. The cabinet of the ** Goliath”
30P.M,asitis ‘called; is of walnut, and gonsidering
that it could hold'its own even in the most elabor-
ately turnished room, I regard the pnce of £510s. 0d.
as very reasonable.

B.T.-H.—The famous B.T.-H. R.K. Reproducers

rank among’the finest of the moving-coil speakers '

ofto-day.” In the chassis range there are two minor
R.K. models, the P.M, model .at £2-10s} 0d.) a
D.C. verslon(?00/950 volt D.C.) at £111s. 6d., both
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A worthy cori-
tribution to_the
modern range
of moving-coils
is “the Rotor
D.C. model seen
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of which are particularl& sensitive and can thereiore
be used in conjunction with quite small sets—and
three senior models.

’ |

|

THe Senior R.K. Reproducers include an A.C..

model at £7 15s. 0d.. including rectifier equipment,
a D.C. version at £5 5s. 0d., and a super- permanent-
magnet chassis which costs £5 12s. 8d.

The permanent-magnet Minor R.K. is aiso avail-
able in a handsome-looking cabinet. There is a
cholce of two finishes—fumed oak at £3 17s. 6.
complete, or walnut at £4 4s, 0d. An idea of the
artistic lines oI the eabinet can be obtained from the

illustration which will be found elsewhere in this

review,
BRITISH ROLA.—Although, ' ostensibly, thera
are only two moving-coil c'hassxs in the Rola tange,

these two speakers are listed in twenty different

NI LTINS LGP,
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an excellent mains-eneegised chassis at' £1 15s. 0d.,
is available in four different voltage ranges, and'in
each separate range there is a model for- power,
pentode or pash-piil oatpit. Tae average power
required o energise the field in this D.C. cbassis is
from 5 to 9 watts. 4

The Rola permanent-magnet chassis, as in the
case of tbe D.C, version, can be obtained for power,

pentode or push-pall .outpat, .and at the price of :
£2 9s. 6. (228s. 0d. witliont transformer) it has ~

the appearance of being a very well-finished
instrument.

CELESTION.—S8everal of the leading firms have
recently endeavoured-to produce Ligh-class moving-
coil instruments at prices-within the reaca of all, apd

ithe Celestion P.P.M. permanent-magnet chassis at’

£27s. 8d.—which inclndes an output transformer—

This is the rigidly-built
chassis of the G.EC. In-
ductor Dynamic speaker,

The cone
and balanced-
armature unit
are very well
protected in
this Lissen
chassis.

is an excellent example, The reproduction given by
this 1atest O3lestion production leaves nothing to be
desired, aud tae sansitivity is sica that it can be
usted satisfactorily iz conjanction with qaite small
sets.

The more ambitions listener is alsd> adequately
catered for in the O>lestion range wita the R.P.M.8
psrmanent-maigaet caassis at £3 19s, 0d., and the
R.P.M.12 chassis (also permanent magnet) at £6.
Tney are bothvery goo i speakers,and taeycan be ob-
tained in cabinet form for £5 10s. 0d. and £10 10s. 0d.
respectively. T .o R.P.M.12 is capable of handliag
very large volimes witaoat the sligitest distress.

CO330R.—Wit1 tae repatation waicha lessrs.
Cossor uave established in the valve world, it is

WA NAAAAAAINAAAAY

The Right Route to Radio Realism

varieties1 'The model ¥, for instance, which is

not surprising that their activities in the manunfac-
tute of a 'mains-energised moving-2oil chassis has
resulted in the production 'of a' very high-class
instrament. :

Toe - Cossor *Utah ” D.C. mains-energised
chassis is at present available for two different
voltages, the model 825 works at its best with a
voltage of approximately 160 across the field coil,
and at t'is voltage the field current is approxi-
mately 65 milliamperes. -The other version, known
as the 850, reqaires a field voltage of 230 or there-
abouts, and the current taken at this figare is
roughly 45 milliamperes, . The price of £1 15s. 0d.

Suitable for wall suspension or
for mounting on a flat surface,
the G.E.C. ‘‘Stork ’’ Plaque cone
speaker is particularly decorative.

A special cone
actuated by a
i} four-pole bal-
| anced - armature
unit is con-
tuined in this
neat-looking
Lissen cabinet
model.

for either of these models includes the necessary

transtormer.

EDI3SON BELL.—The specifications of the
Elison 8311 permineat - maza2t moving-coil
speakers are prepared in a way wich many of the
ot 1er loadspaaker manufactaring firms woald do
well to copy. In the case of the new ‘“ De Laxe >
model, for instance, we learn from their specifica-
tion that it is capable of excallent resalts with an
inp1it as low as 15) milliwatts, aad that it will
stand up to 5 watts witao.at tae slightest distress,

Waien yda bave read Mr. Rogers’ informative
artiele wiic 1-appaars elsewiaere in tiis sapplement
you will realise how very helpfal this information
is wien making .yoar caoice of a speaker.
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In addition to the ¢ De Luxe ** chassis, which

sells, _complete “with  fransformer .for power or
pentode outpat, for £2 10s. 0d., the Edison ‘Bell
people “also market a - -saper-permanent-magnet
model at £3 7s. 6d. As in the case of the ** De
Luxe ¥ chassis, the price of the * Premier,’* as it
is ‘called, inclades a transformer which can be
supplied for power or pentode oatput.
- For t 10se who are interested in “ drawing-room
models, the “Edison Bell ‘“De Luxe *’ speaker is
available in a solidly constructed and well-finished
oak cabiuet for an extra cost of £1 5s. 0d.

.EPOCH.—In reviewing the Epoch range of
moving-coil speakers oneis tempted to tkink that
the easiest :course wounld be to tell you of the types
which Messrs. Epoch do not make ! That woald
mean that I could pass straigut-on to the next
review, for I do not believe that there is a single set

How is this for
originality ? This
artistic fire-
screen baffle idea
is due to the
G.E.L., and it
can be had in
conjunction with
either of theiren-
ergised moving-
coil speakers

or purpose for which Messrs, Epoch do not make a
suitable model !

It is unfortunate that space must necessarily
preclude a reference to all the various Epoch
speakers, for they are responsible for some very
fine modals indeed. Taat is one of the advantages
of specialising in :the prodaction of moving-coil
loud speakers only.

Bat for those who are interested, you will find
a complete gaide to the Epoch domestic range in the
special tables accompanying this article, and may
I jast add taat of allthe nameroas versions that are
available in this range I do not know of a single model
that does mot come up to the very high standard ior
whica the name oi Epoch is justly renowned.
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FERRANTI.—In the Ferranti descriptive matter
concerning their moving-coil loudspeakers there
is a very apt remark to the effect that a receiver
can be only as good as its speaker. I would goa
stage farther than that, and add that if the repro-
ducer is a Ferranti- it will not he the speaker that
is at fanlt if you get anything bnt the very best
reproduction. .

Messrs, . Ferrant! are specialists in all matters
connected with reprodnction, and it is not therefore
surprising to find that their moving-coil speakers
are every bit up to the repntation which one asso-
ciates with this firm,

They are responsible for three permanent-magnet
moving-coil chassis models, the M.1 at £7 10s. 0d.,
the M.2 at £5, and the M.3 at £215s. 0d. Inaddition,
they also prodnce a D.C. energised chassis which
sells for £2 5s. 0d:  All these models can be obtained
in a walnut or a blue or brown Rexine cabinet for
and £3 respectively.

GENERAL ELECTRIC COMPANY.—Up fo the
present the G.E.C. have confined their aectivilies
to the prodaction of mains-energised moving-coil
spsakers, bat those models that they do prcduce—
one for A.C. and ome for D.C.—are capable of
remarkably life-like reproduction.

. The A.C. chassis, into which is built the rectifying
equipment, is onme of the most massively-built

chassis on the market, and the whole of the mains’

equipment is totally enclosed. The price of this
chassis, which is obtainable for 100/130- or 200/260-
volt mains, 40/80 cycles, is £10 10s. 0d. complete.
The chassis for D.C., available in the same voltage
ranges, retails at £7.

Either of these models can be obtained mounted
in a walnut cabinet of artistic appearance, or on an

.'ingenious solidly-built decorative baffle, which is

provided with a back support.

The A.C. chassis in the cabinet or on the baffle
costs £14, and the D.C. version sells complete
for £10 10s. 0d.

Some Really Inexpensive Models

GOODMANS.—Messrs. Goodmans are responsible
for one of the cheapest permanent-magnet moving-
coil speakers on the market, and credit must be
given to them for the production of what is unques-
tionably a good instrument at the low price
of £1 19s. 6d. The price of the ¢ Dreadnought.”

@ Another fine array of 1932 instruments.

‘¢ Senior *’ permanent-magnet speaker, ai
! g J

ermanent-magnet ‘ moving-coils.”’
£=3

as it is called, includes a multi-ratio output frans-
former, and it is also available in cabicet form for
an exira charge of £1,

H.M.V.—It is obvions that the Gramophone
Company had their high reputation in inind when
they set about the design of their moving-coil
loudspeakers; for T do not think it would be
possible to better them at any price.

Both from the point of view of appearance and
reproduction, the two models produced by H.M.V.
—poth of which are of the permanent-magnet
type—take a place among the finest loudspeakers
of the day. {

. The model 8.7, at £5 5s. 0d.,is housed in a beau-

tifully-grained walnnt cabinet, and it has a remark-
ably even frequency response over a very wide
vange, A transformer is included by which the
speaker can be adjusted for use with any tvpe of
output circuit.

High-Class Workmanship

The other model, the 8.5, is rather more ex-
pensive, costing £13 10s. 0d. for the. complete
instrnment. But when you have seen the delightful
cabinet in which it is housed, and have beard the
astonishingly good reproduction that it gives, it is
quite easy to appreciate that even at this price
it is far from being expensive. As in the case of
the first-mentioned instrument, the 8.5 is provided
with a universal transformer that enables it to be
used satisfactorily in conjunction with pentode,
power, or push-pull output, . .

IGRANIC.-——Messrs. Igranic have limited their
activities to the production of only one permanent-
nmiagnet moving-coil chassis, but the model that
they do produce is a worthy addition to their
ran%e of high-quality radio devices,

The Igranic permanent-magnpet chassis is par-
ticularly good on speech, and the resnlts on music
tend to indicate an absence of peaks and an even
response over a wide range ot frequencies. The
chassis retails at £3, and it can be supplied com-
plete with transformer for power or pentode output
for an extra charge of 7s. 6d.

LAMPLUGH.—Insensitivity, to a large exient,
was one of the principal drawbacks to the earlier
types of moving-coils, That, of course, is far from
being the case with the present-day models, and
in the Lamplugh P.M. model the designers have

From left to right they are the cabinet and chassis models of the Lanchester
nd two famous chassis models in the W.B. range-—the P.M.3 and the P.M.1

made every effort to bring moving-coil reproduction
within the reach of all.

This particular model is sufficiently sensitive for
use with simple detector-L.F. sets, and the per-
formance is good. The price of the Lamplugh
P.M. chassis is £2 2s. 0d., compleie with multi-
ratio output transformer. mains-energised
chassis is also included in the Lamplugh range,
and at the price of £1 14s. 0d., in which is included
the transformer, it iz a creditable achievement.

LANCHESTER.—The seriez of permanent-
magnet moving-coil speakers manufactured by
Messrs. Lanchester’s Laboratories are characterised
by an exceptionally good response in the upper
registers, and the reproduction of speech and mnsic
given by these instruments is faultless,

There are four of them altogether, and they
can be obtained either in cbassis form or mounted
in a cabinet. The prices of the chassis models
ara: ““Jumior?® €1 10s. 0d., ¢ Monitor "
£2 8s. 0d., ‘‘ Senior ** £2 18s, 0d., and *¢ Special
Senior ** £3 3s. 0d. The cabinet equivalents
retail at £2 10s, 0d. for the *¢ Junior,’’ £3 10s. 0d.
for the ‘¢ Monitor,” £4 for the **Senior » and
£4 5s. 0d. for the ** Special Senior.”” The cabinets,
incidentally, are covered wth an attractive blue
leather cloth, but polished mahogany can be sup-
plied for 10s, extra,

Remarkable Degree of Perfection

LISSEN.—The degree of perfection to which
modern moving-coil speakers have advanced is
exemplified in the range that Messrs. Lissen are
producing. There are two electro-magnetic types,
and one permanent-miagnet model, and in each
case the reproduction is of a standard which would
not have been thought possible a matter of eizhteen
months or two years ago.

Tiae D.C. model (for 200,250 mains) and the
permanent-magnet type are available in chassis
form at prices of £3 15s. 0d. and £7 10s, €d.
respectively, These two models are also available
in cabinet form, the nrice being £2 more in each
case.

The Lissen electro-maguetic type for 200/250-
volt A.C. mains is not available in chassis form,
bat it is sold in an artistic-looking cabinet for
£8 complete. It is a very fine speaker, as are

the other two models in the Lissen range.

Here we have, reading from left to right, the Epoch A.2—a permanent-magnet moving-coil model for normal domestic use ; the Epoch
D.25—a super-power P.M. speaker ; the Baker’s ‘ Permag '’ M.C. type ; and something really novel—the Baker’s **Klock ’* speaker.
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“An Inefficient Speaker Can Make a Good Set Bad”’

MAGNAVOX.—The Magnavox people certainly
ought to know all that there is to be known about
moving-coil speakers, for they first produced a
model over twenty years ago ! Anad it is obvious
from the high standard of toeir present-day
prolacts that the twenty years® experience has
-peen pat to good accoant.

. T wir proset list incldes a permanent-magnet
chassis, the €.§.130, at £3 3s. 04. (including trans-
former), two e‘erm-magnehc chassis models for
D.C. mains voltages 1107180 and 190/300), the
D.C.144 at £ 10s, 0d. for the lower voltage range,
or £2 12s. €d. for t*e tighier range, and the D.C.142
at £2 15s. 8d. and £2 17s. 64. {depending upon field
voltage), and $wo handsome cabinet versions ot
%he C.!{Llﬁo at £5 15s. Od. for walnut and £5 5s. 0d.
or oak.

An Old-Established Firm

MARCONIPHONE.—In marshalling for review
the perminent-magnet moving-coil speakers
manvisctured by the Marconipione Company,
perbaps the most apt description I can give you is to
mention that their gaalities from the musical
point of view have been acclaimed by such cele-
brities as Sir Edward Elgar, Chaliapine, Albert
Coates, Dr. Malcolm Sargent, and quite a number
of others.

And it is not really surprising, for apart from
the old-established reputation of the firm in ques-
tion, their moving-coi] speaker prodauctions are of
a very Ligh order indeed.

Ty model 132 at
£4 19s, 6d. is housed
in an elegarct dark oak
cabinet, and tle repro-

.fom which to choose, A There is the P-wait
Senior range, which inclades the D.C.8 {field ‘voltage
of from 4 to 6 volts), the D.C.110 and the D.C.220,
all of w' ich are pnced at £4 17s, 6d. Then tiefe
is a D.C._version of the * Red >’ 5-watt chassis at
£3 7s. 6d., a D.C. model of tse * Golden ** 3-watt
speaker at £2 9s, 6d., and three smaller types of
D.C. chassis varying in price from £1 9s. 8d. to
£2 93 6d. Altogetaér. a fine collection of high-
quality speakers !

Intere;tirig' Instruments

STANDARD BATTERY
moving-coil chassis models in the Wates rauge,
of wlich there are two, are among the most recent
to make their appeatance. There is a permanent-
magnet model at £2 4s, 0d., witb multi-ratio outpnt
transformer and an electro-magnetxc chassis, also
with mnlti-ratio transiormer, wiich retails at
£1 175, 6d. Taese speakers may.have been among
the last to make tbeir appearance, but they are

certainly far from being among the .last from the -

point of view of resalts. -They are, in fact, both
excellent speakers, and would no doubt be difficult
to better in their respective classes.

TEKADE (MoToR).—A degree of sensitivity
equal to a good balanced-armature umit, and an
even response over the whole of the effective
frequency range, is claimed for the MoToR perma-
nent-magnet moving-coil speaker, one of the
lnte;tladditions to the modern range of moving-coil
models.

TWO FINE MODERN REPRODUCERS

COMPANY.—The .

W.B.—Messrs. The Whiteley Electrical Radio Co.
have concentrated their activities on the prodnction
of permanent-magnet movmg-cml speakers, and
as a result the famous °' quartette > of W.B.
¢ P.M.”" models has reached a very Ligh staniard.

There Is the * P.M.1»’ at £6, the *“ P.m.2 > at
£4 5s. 0d., the ““ P.M.3* at £2 12s. 6d., and the
¢“P.m.4 " —the most recently introduced one—at °
£2 2s. 0d. In each case an outpat transtormer
is .incinded. The cabinet versions work out at
£8'5s. 0d., £6 10s. 0d., £4 2s. 6d., and £3 12s. 0d.
respectlvely. and they are worthy exteriors for the
excellent speakers which they contain.

That brings us to the end of the. moving-coil
speaker review, in fact. to the end of tue .-omplete
survey, but a comprehensive feature supplement
such as tuis can .aruly be considered absolately
complete without just a reference to cabinets.

So for the benefit of all those readers who are
interested in the home-constraction side of this
question, I propose to bring ttis article to a con-
clusion with a short review of londspeaker cabinets.

Loudspeaker Cabinets

LAMCO.—There are, altogether, six high-
quality cabinets in the Cameo range, ranging in
price from 12s. 6d. for an attractive-looking oak- -
finisked model, to £7 10s. 0d. for a magnificent
pedestal cabmet.

The Camco list mcludes the ¢ Triumph,”’ which
igthe cheapest one; the ¢ Truetone’’at £1 10s. 0d.;
the ¢ Beltone »* at £1 18s. 0d.; the “melodee,"
in two different sizes
and varying in price
according to finish, from
£1 2s. 04d. to £113s. 0d.;

duetion it gives is fault-
less, Their more
expensive  nrodel e
model 131 at £10 105.0d.
-—represents the dast
word in  up-to-date
loudspeaker design.

For those who are
interested in chassis
assemblies, the Marconi-
phone milel 91 at
£8 6s. 0d.——whieh is a
permanent - magnet
speaker—iz all {hat
could be desired from
the point of wiew of
reproduction.

ORMOND.—Isuppose
we all Lave our own
ideas as to what .con-
stitutes an  artistic
cabinet, but there is
sometling abont the
design of tte Ormond
cabinet that appeals to
me tremendously. Itis
a really elegant-looking
job, and thke speaker
wlich it houses—a per-
manent - magnet
moving-¢oil-—every bit
in keeping with the
haudsome exterior. The
price of the complete
instramentis ¥4 19s, 8d.,

Here are two ot the fine speakers in the Ferranti range.

artistic walnut cabinet in which is housed the type D.2.

models can be obtained in this cabinet.

The model on the left is
the super-permanent-magnet moving-coil chassis, the M.1, while on the right is the

All of the Ferranti chassis

the *‘ Regent ’’ (another
bandsome pedestal mod-
el) at £3 ; and, finally,
the famous Camco
¢ Mayiair >’ pedestal
cabinet at £5 10s. 0d. for
a mahogany veneered
finish. or £7 10s. 0d.
Yor burr walnut.

All these cabinets
are of a very kigh fin-
is 1,and special attention
has been paid in the
design to the avoidance
of box-resonance

effects.
LOCK.—Most of the
cabinets manufactured

by Messrs. W, T. Lock
are slightly tut: ristic in
appearance, but without
exception tey are par-
ticularly artistic, and the
finish is of a bigh stan-
dard.

The cheapest one is
the ‘¢ Clarionette ** ip
oak at£l 4s. 0d., or in
mahogany or walnut at
£1 8s. 0d. Then, in
order oY price, comes
the ‘‘ Mellotone ? at
£1 14s, 6d. in oak,
£2 25, 0d. in mahog-
any, or £2 Hs. 0d. ip

.
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but the Ormond per-
manent - magnet
moving-coil speaker 1s also available in chassis
form, aud the price of £3 5s. 0d. includes a multi-
ratio oatpat transformer.

REPRODUCERS AND AWMPLIFIERS.—The
reputation of Messrs. R. & A. as manufacturers of
high-class permanent-magnet moving-coil repro-
ducers was established when they introduced the

& A. 100" Unquestionably, the R. & A.
100 » §5 a first-rate dnstrament, and the success
that they have schieved with this model has
prompted them %o follow it up with another
permanent-magnet -chassic model at the popular
price of £1 15s.0d., complete with three-ratio output
transformer,

Tois new R. & A. “Challenger,"’ as it is called,
has the appearance of being very cigidly bailt, and
it will handle AJC. inpats of np to 23-3 watts,

Mains-Driven Models Only

ROTOR PRLECTRIC.—Al! of the moving-coil
speakers manufactvred by Rotor Electric, Ltd., are
of the mauins-Ariven typs, bat their range is
very compre sensive, and it inclades a model for
almost every parpose, There are, for instance,
three chassis models ior A C te“Red” A.C, 5-watt
type at £5 5s. 0d., “Golden " model 3-watt
version at £3 19s. Bd. (a very reasonable price for
what is unqaestionably a good speaker), and the
Universal ** A.C.6 " at £8 5s. 0d,

For those who are interested in D.C. energised
models, there are eight in all in the Rotor range

We have pot yet had an opportunity of testing
it oat, but it certainly has.every appearance of
being ‘well made, Tae price of the chassis is
£2 5s. 0d., including transtormer, and it can also
be obtained in cabinet Form for £3 15s. 0. The
MoToR Senior chassis is £3 10s. 0d.

Specialists in Speakers

ULTRA,—Messrs, Ultra is another one of the
firms who justifiably earned a reputation with one-
type lond speakers, .and the same Ligh standard
is fully maintained in their more recemt moving-
coil types.

They are responsible for two permanent-magnet
models, the model 95 at £4 15s. 0d (£6 6s. 0d. m
walnut cabinet), and the famous Ultra *‘ Imp > &
£2 15s. 0d (£4 in walnut cabinet), and three electro—
magnetic versions, The standard D.C. type for
accumulator or mains costs £2 19s. 6d. for the
chassis, with wtich is included the transformer,
or £4 17s, 6d. complete in a walnut cabinet.

There is also, another model for D.C. mains
known as the ** Ultra Minor,’’ and it represents
extraordinarily good value at the low price of
£1 10s, 0d. The cabinet version of the * Minor ?
retails at £2 17s. 6d.

T.e Ultra A.C, speaker equipment cousists of a
well-built chassis with output transformer for
£4 12s, 6d.,, and a cabinet version of the same
speaker for £6 6s. 0d

walnut; the ‘““Clari-
belle ** in the same fin-
ishes at £1 15s, 6d., £2 3s. 64., and £2 Bs. 8d.
respectively, and, ﬁnally, a bandmme-lookww ped-
estal model with a fabric-covered back, to avoid
box resonaace, at £3 7s, Cd. in oak, £4 4s. 04
in mahkogany, or £4 7s. 04. iu walnut.

Kits of Parts

OSBORN.—Omne of the teatnres of particular
interest to the home constractor in the Oshorn
range of cabinets is that they can be obtained asa
kit of parts, as well as in the assembied form either
polished or unpolished.

The Osborn cabinet kits are extremsly reasonable
in price. For instance, it 1s possible to obtain the
parte tar 8 beautiful Qreen Apne pedestal cabinet
for a cost of only £1 10s. 0d., and in the case of
almost all the table models tke prices range
between about 10s. 6d. and 13s., which seems to be
remarkably good value for money.

Altoget ‘er there are twelve speaker endinets
in the Osborn range, of w ich no less than three
are beauntifully finished pedestal models. The
prices of the pedestal models, ready assembled and
polished, range between £2 15s. 0d. and £4,
dependmg upop whether you choose oak, mahogany
or walnut.

The table mode! speaker cabinets can also be
obtained ready assembled and polisbed. And in
the case of several o: these table versions a choice
o1 size is possible.
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In the foregoing pages the various
types of loudspeakers have been
discussed, but it is of no avail to be
the owner of even the “‘most per-
fect” of speakers unless it is used
properly. This section, therefore, is
| included with the express purpose of

HIS is not a discourse on
primeval man, of apes and
their relation to the human

race, hut an article on a most
important radio subject—the link
between the set and the loud speaker.

The Output Stage

There are pitfalls for the unwary
in every stage of a set’s design, but
although most constructors seem to
get away with it pretty well in the
H.F., detector, and the first I.F.
stages, when it comes to the output
they fail lamentably.

Not that there are not plenty of
good excuses, for this particular
section of the set is one of the trickiest,
and at the same time the one with the
most external limitations.

Let me explain.  We can get along
all right in the design and operation
of the 8.G., det. and voltage amplifi-
cation L.F. stages, valves for these
are pretty much of a muchness as
regards their requirements, but when
it comes to the conversion of the
voltage step-up into power so that
the loudspeaker may he successfully
operated, it’s another matter.

Power Operated

For the loudspeaker is a power-
operated device, and seldom is there
much more undistorted power avail-
able than is required. Without
casting any reflections on any loud-
speaker manwfacturer, wecan honestly
say that it is a most difficult job
to design a good loudspeaker that
will make full use of more than a
small portion of the power supplied
to it by the last valve.

Taking into consideration the fact
that with the ordinary triode valve
something like ith to ith only of the
energy supplied to it from the H.T.

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

batteries or mains unit is converted

into undistorted * electrical sound ”
for the use of the loudspeaker, we
see how very necessary it is that we
make the utmost of the potential
sound energy at our disposal in the
last stage. Let us be sure that the
fink between is a truc and efficient
one (within the limits that are set us).

A FINE CHASSIS

MRV VA

N
A/ T NN I

ALY

A

PO

>

>

¢

The Edison Bell “Premier ' per- £
manent-magnet moving-coil &
chassis is a very well-finished
instrument. 4
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We have not taken into considera-
tion the fact that of the tiny propor-
tion of energy that does get trans-
formed into sound by the speaker
only a very minute part acts upon
any particular individual ear; this
loss is one common to all diffusion

assisting all set users (o obtain the very %

best from their loudspeakers. .
This is impossible unless the output §
circuit of each receiver is properly
designed ; a simple procedure, as is é

shown in the following article. g

By K. D. ROGERS |

— “‘-“M«v'mmm&
systems, whether of sound or of
radio, and so we mention it in

passing so that our readers may get
a little of the correct perspective of
the position.

Now let us get down to practicali-
ties as they affect the average set
designer and constructor. To
this we must realise the limitations
placed upon us by the need for quite
considerable energy supply by the
power valve.

Anode Wattage

This very nccessary part of the
outfit can be classified in many ways,
but the most useful is that of output
power, either D.C. or A.C.  The
former gives the anode wattage con-
sumption of the valve from the power
supply, and the other the amount
of that power that is turned into
useful account.

Power valves can be divided into
six groups, as they are grouped by
the B.V.M.A. specifications. These
are: (1) valves with a power dissipa-
tion of 12 watts (anode volts 150,
anode current 8 m.a.) or less; (2)
those that take thc same voltage,
but up to 16 m.a. in current (24
watts); (3) valves of 6-watt rating
(200 volts and 30 m.a., or 250 volts
24 m.a.); (1) lO-Watt valves (200
volts 50 m.a.); (5) 15-watters; and
(6) above 15 watts.

Some Instances

Typical valves that come under
these headings respectively are the
P.215, P.240, P 625.\. and B., P.X 4,
L.8.5A., and L.S.6A. types.

Here at once we see that the un-
distorted output will be limited as
follows, assuming that in practice
ahout 4th of the D.C. dissipation is
usually obtained, with ‘a maximum

do ¢
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. that never exceeds jth. For safety
we will take it that }th is the more
likely figure, and then we see that,
on the average, class (1) gives only

(2)

1-2 i .
5 watts, te. 150 milliwatts ;

6 300 milliwatts-; (3) 750 ‘milliwatts ;
{4) 1,250 milliwatts ; (5) 1,876 milli-
watts: and (6) 1,875 milliwatts or more.

These figures are on the conserva-
tive side, but in the design of radio
receivers it is advisable to keep well
within the maximum limits.  The
undistorted output powers and the
other details we shall refer to later are
given in the valve tables published n
last month’s “ M.W.”

Economy Considerations

Now, for very best reproduction on a
moderately sensitive loudspeaker we
really need more than 150 milliwatts
output, though if we are to run the
set off dry H.T. supply we are econo-
mically limited to output valves of
classes (1) or (2). Batteries to run
$ class (3) can be obtained, but here
we are running into rather high up-
keep costs.

For moving-coil speakers 300 milli-
watts is about the minimum that is
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Two  elegant-looking cabinet
models in the Blue Spot range;
{above) the 70R and (below) the
type 45R.
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likely to be .any use at all so that

those who cannot use valves of the
2'4-watt dissipation type will do well
to keep to armature-driven speakers.
If an attempt is made to make the
valve do more than it should in the
way ol A.C. output, the result is only
a sort of “rattle” in the speaker due
to the harmonics introduced by the
overloading of the valve.

Safety Factor

We have said that you need at least
300 milliwatts for anything like satis-
factory operation of a moving-coil
speaker, but this does not mean that
300 or more milliwatts are too much
for the moving-iron type. 1t should be
remembered that the greater the
maximum wattage of the valve used
in the output circuit of a set the
greater the possible volume, and the
greater the factor of safety from over-
loading.

Thus if we consider classes 3 and b,
we see that b gives more than twice
the output of 3; but we may never
want to use that output as a mean ov
average level. To do that we should
need a larger valve still, but we may
occasionally get somewhere near it on
a peak passage of music, and the
factor of safety lets us run up.
say, from a mean of round about 600
or 700 to a peak of well over 1,000
milliwatts.

As a matter of fact, it has been
stated that though the average sound
level of .4 broadeast programme re-
ceived on a moderately-sized set may

vvvvvvvvvv

-be quite-small, yet the loud passages

may represent a surprising number of
times the energy of the mean. So a
good factor of safety is well worth
having, is it not ?

So much for a generalisation of the
power valve, and its possibilities:
We have shown that the larger the
valve (within sensible
better,
often need its full power, but because
vou need a full factor of safety.

The use of a set with a 150-milli-
watt valve cannot have any factor of
safety on local reception, and the 300-
milliwatt man is hard put to it to keep
his set from overloading before he
hds ““ got enough ” from it.

Other. Troubles

But true ovcrloe{dmg is not the only
trouble that’ besets- the set owner.
Just as serious is the fact that not in-
frequently the output valve does not
get a chance of delivering the full

limits) the-
not necessarily because you -

The cabinet of the B.T.-H., permanent-mag-
net | Minor R.K reproducer (right) has an
-ornamental fountain grille with an old gold
‘corded background of original design. The
chassis model of this particular speaker is seen
immediately below it.
The impressive-looking
chassis in the lower
picture is one of the
magnificent B.T.-H.
Senior R.K. reproducers.
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power of which it is capable because
it is (1) not matched to the loud-
speaker ; (2) starved of H.T., and (3)
incorrectly biased.

Taking 2 and 3 first, we find they
are na,tumlly 1nterlmked and if set
owners would only remember (especi-
ally those who use no filter output
circuit) that the voltage that ““reaches”
the anode of the last valve may be

S5
§
>
g
>
>
4
3
>
g
>

the output from the power valve into
the loudspeaker. One is to have the
loudspeaker direct in the anode
circuit of the valve, another is to use
an ordinary filter output scheme with
a low-frequency choke (either tapped
or untapped), a third is the uge -of a
transformer link between valve and
speaker, and a fourth is a develop-
ment of No. 3, the use of a push-pull
output. Let us deal with them in order.

Valves of the cate-
gory of this Mazda
D.C./Pen. give an
undistorted output
approaching 2'g
watts. This repre-
sents volume
much in excess of
what is normally
; required for do-
mestic purpose.

§ RPFPPPILY

¢ The Filter Output

¢ The first method necessitates the
¢ use of a high-resistance loudspeaker
¢ and simultaneously includes the great
¢ disadvantage of causing a serious
drop in the anode voltage of the valve,
as we have seen. Where long speaker
leads are used, or a mains unit is em-
¢ ployed, it is not a good scheme, as the
loudspeaker leads carry the ‘anode
voltage and current, and so risk of
shock and leakage is run.

The choke filter is better, hut as in
the case above the impedanee of the

approaches the advantages of the
transformer output.

This third method (transformer)
enables exact “ matching” to he
obtained, while the fourth method
(push-pull) has the same advantages,
and allows more power to be provided
for the speaker with less anode
voltage than would be required when
only one valve (instead of two in
push-pull) was used.

Now let us consider the practical
details. - Briefly, the rule for the oh-
taining of maximum wndistorted power
out of the valve is that the anode
circuit impedance shall be twice
that of the rated A.C. resistance of
the valve.

Empirical Value

Naturally, as the valve impedance
is to all intents and purposes un-
affected by frequency, and as the
anode circuit impedance varies with
frequency, this value must be taken
at some empirical figure. That usually
chosen is 500 or 1,000 eycles.

very much less than that applied,
over-biasing of the valve and starv-
ing of H.T. would be far less frequent.

The average moving-iron loud-
speaker has a D.C. resistance of 2,000
ohms or so.
with a valve that should have 150
volts on its anode, and, properly
biased, should take 15 milliamps. To
¢ get that 150 on the plate you shounld
be applying about 180 volts.

Voltage Drop

Obviously you are starving the
valve and over-biasing it at the
same time.

That voltage drop in the external
anode circuit gccurs whatever output
system you employ, but it is less
serious if choke-filter or transformer
output is used, for the well-made
choke, or transformer primary will
have a D.C. resistance of a mere few
hundred ohms.

The most important factor in the
¢ power output and quality of the re-
ploductlon is the so-called ‘‘match-
ing ”’ of the valve to the loudspeaker.

It is essential that the right rela-
tionship of valve A.C. resistance to
speaker impedance (at average musical
frequencies) be obtained, otherwise the
full output of the valve will not- be

Now place that in series ¢
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Two of the good modern battery pentodes which
give adequate outputs for reasonably sensitive

moving-coil speakers.

range,
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On the left is a Marconi,
while the valve on the right is from the Osram

> Obviously, above that figure
& the impedance will increase,
and below we shall have a
decrease. But with a well-
designed circuit these variations
will not be serious in their effect
c on the reproduction. It is
essential, of course, that a good
choke, or output transformer, he
employed, and that no chanee of
core saturation shall be possible.

Now, taking it as granted (it
can easily be proved) that an
¢ impedance 1atio between anode
s cireuit (not necessarily speaker)
and valve of roughly 2:1 is re-
quired, let us re-examine the
positions of the various forms
of coupling.

ARSI

Two to One

Where the direct method is
used obviously the impedance
-of the speaker must be twice
that of the valve, as the speaker
is the only nnpedance m the
external anode ecircuit.. This

R

vvvvvvvvvvvvvvvvvvv

speaker must be direetly * matched
with that of the valve if best results
are to be obtained. Of this so-called
“ matching ” we will say more
tarther on.

The tapped, choke allows a ratio

means that with a power valve
of eclass No. 1, which has an
average impedance of 4,000 ohms,

the speaker impedance must be round
about 8,000 ohms. (Last month’s

valve lists' will show the optimum
loads for the various power and -
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obtained without distortion. link between valve and speaker super-power valves.)
z} There are several ways of feeding impedance to be obtained, and Again, if the valve isa 2,000-ohm,
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A B o Y e o i g

427



MobperN WiIRELESS

“ Loudspeakers of To-day”

May, 1932

How to Get the Greatest Posszble Power

COLLLOGEH00:,

AAPAAAAAAL

AAAAAS

APAAAAAAAAAAAAAAAAAAAAAAA

%

SO0

- the .
“will be top high,

1mpedance- of -8,000
and you will
require a speaker having an im-

speml\er

- pedance of about 4,000 ohins. Awk-
- ward, is it not ?

For it means you
are tied hand and foot to the use
of a certain valve with a certain

- speaker..

The choke output filter has the
advantage of isolating the speaker
from the direct anode current, but
as the speaker and choke are in
parallel across the valve the same
*“ matching ” trouble exists.

Choke Design

The choke should have as high an
impedance as i3 practicable with
reasonably low D.C. resistance, and
then the speaker and valve are
balanced as before.

The tapped choke gives some
latitude in that definite ratios can
be obtained, but the transformer
(either fed via a choke output, or
direct. in the anode circuit
valve) is the most satisfactory

pedance equals the internal xmpedance,
this is not the maximum wndestorted
output, which is. obtained when
the impedances bear a ratio of
approximately 2: 1.

Equal Impedances

In the case of the transformer,
however, the same phenomenon does
not exist, and so we have the secon-
dary winding-of the same impedance
as the speaker winding we are
feeding.

Now, then, how shall we go about
matching our valve and speaker ?
Practically, the best thing is to get
the makers of the speaker to supply
the requisite transformer for that
particular valve. They may do it by
means of a tapped secondary or
primary, or in one unalterable in-
strument. But they will work out
the requirements something like

and it can be employed whether or

not the use of a filter output circuit
is contemplated. We say this because
many set designs are published with
a filter output, and if it is desired to
use a transformer this can be done
without disconnecting the output
choke scheme, the primary of the
transformer being connected to the
loudspeaker terminals as if it were a
high-resistance loudspeaker.

This is the Mazda
A.C. equivalent of
the D.C./Pen. shown
on another page. It
is one of the ‘‘big
fellows,”’ giving an

of approximately 2}

undistorted output

way of matching the two im-
-pedances.

It allows two things to be
-arranged with complete inde-
pendence of each other. The &
valve anode circuit impedance. ¢
can be chosen, and at the
.same time .this same imped-
‘ance (which will be the
‘optimum load for the valve
you are using) can be suited
to any particular loudspeaker
by means of the ratio between
the primary and secondary
windings of the transformer.

““Moving-Coils ' 4
Thus if you have, as is
‘the case when dealing with
low-resistance moving-coil
speakers, da valve with an im-
pedance of 800 ohms (P.X.4) &
and. a speaker with a coil im-

todes.

Here are two more high-efficiency battery pen-

The Mazda Pen.220A. on the left, and
the Cossor 230P.T.

<

pedance of 16 ohms, you can
“ match” the valve and the speaker
via the transformer ratio.

Thus yeu require a primary im-
pedance of 1,600 ohms and a secon-
dary that will transfer the maximum
energy to the speaker—ie. of the
same impedance, 16 ohms.

Here, perhaps, it is necessary to
explain that although with a valve,
as in the case of any other *‘ genera-
tor 7 of energy, the mazimum power
developed is when the external im-

Rp00500603

Twice impedance of valve

Impedance of speaker -
- 100. Therefore the ratio

/100 = 10/1.
/\/

This is quite simple, is it not ?
And it allows practically perfect
“ matching ” or balancing of the
speaker and valve impedances,

Transformer coupling between the
valve and the loudspeaker is the most
straightforward method of coupling,

1,600
16
is

Nz.

5

1t must be remembered in this case

that the ordinary output-filter arrange- -
¥ ment is a I :

1 ratio affair, and apart
from keeping the D.C. component

& out of the loudspeaker or the trans-
f P

former it does nothing towards

% matching the valve -and loudspeaker

together.

For Pentode Valves
The tapped choke is different unless

 the taps are ignored and the. output

is taken right across the choke.
This choke is usually only used when
it is intended that a pentode valve is
to be employed, when the loudspeaker
impedance 1s likely to be less than
"that of the valve, and a step-down
ratio between the two is required.

The output choke system is excel-
lent for purposes where speaker and
valves are likely to be pretty near
each other as rega1ds matching, as
in the case of the small power valve
and many of the ordmary loud:
speakers; but when it comes to the
larger valves, with their lower A.C.
resistances, the need for more careful
matching becomes very apparent.

In connection with this it should be
mentioned that the ordinary reed-
driven loudspeaker varies a great
deal in impedance, according to the
make, and a study of the details
given in the plecedmg sections of this

this : k- 3

H N is the ratio required. the 3

of the formula is: b
9 - %% v < s vsg
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supplement will- show. how very
difficult it is to be at all dogmatic-
about the values of the components
that are likely to be uneeded.in the
average output circuit.

Treatment of Pentodes

We have said nothing about pentode
valves because they are subject to
just the same treatment as the ordi-
nary power types, except they need
very careful matching.

We have not yet touched upon
the push-pull type of output circuit,
so we will pass on to that interesting
device.

The whole idea of push-pull, as you
probably remember, is to allow the
owner of a set that cannot be provided
with much anode voltage to get extra
punch (punch that can
otherwise be obtained
only by using more vol-
tage) by using two out-
put valves of low voltage
instead of one.

There are two limiting
factors to the amount
of power that an'output
valve will provide,

to it is not limited ; one
on the amount of H.T.
voltage (assuming that
the H.T. current is not
also limited), and the
other is the grid swing
of the valve.

Limiting Factors

They are mixed up
with each other, for if the
valve is starved of H.T.
the grid swing will be limited, and i{
the valve has only a small grid swing
it is probably due to the fact that it is
a small valve, one that does not need
and will not take much H.T.

Yon will be able to see from the
foregoing classification. of the power
valves that if you want a big output
power you must use a valve that will
supply that power, and that valve
will need a lot of II.T.

- Thus if you have a limited voltage.
such as is the case with a 200-volt D.C.
set, you can use, say, two 8-10-watt
dissipation valves in push-pull and
get an undistorted output of about
2 watts, a state of affairs that would

. otherwise necessitate the use of a

larger valve, which would demand
well over 200 volts H.T.

In the smaller classes it 1s sometimes

advantageous to wuse two 2-4-watt

valves” on. a large-capacity H.T.

battery of 150 volts, or a D.C.-mains’

umt giving that voltage, rather than
to increase the voltage to 200 or 250
volts and employ the 6-watt type.
The two push-pull 2-4-watters would
not give quite the output that you
would get from the 6-watter, but they
would go a long way towards it.

Separate Grid Bias Advisable

In using push-pull it is advan-
tageous to use an input transformer
to the push-pull stage with a double
secondary so that separate grid bias for
the two valves can be applied. This
obviates the necessity of exact match-
ing of the valves, a most important

DY,

In consequence of the
greatly improved sen-
sitivity of the modern
moving-coil loud-
speaker it is possible
with many of the types
to get really excellent
results whenjusing quite
a modest siz2 of battery
output valve. Those
shown here are (left) the
Lissen P.T.240 and the
Mullard P.M.252.

consideration if the valves have to he
worked off the same bias point.

Impedances in Series

As regards the output side of the
push-pull arrangement, the matching
with the speaker is done in the same
way as with the single valve, except
that it has to be remembered that the
valve impedances are in series, and so
the impedance figure is twice that
of one of the valves. Otherwise the
matching process is exactly the same,
it being borne in mind that the out-
put system is usually of the trans-
tormer variety. Choke output,.the
choke having a centre tap as well as
other taps for matching, can be used,
but, as a rule, the transformer method
gives the more satisfactory results.
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In push-pull it is often said that
the valves can be biased down to
their anode-bend points, so that the
anode current is saved, and the
rectified part of the output is auto-
matically cancelled out in the output
transformer. In theory this is all
very well, but very exact matching of
valves and the exact transformer
impedances are required, so that in
practice it is usually somewhat dis-
appointing.

It is better to bias the valves as if
they were being used in the ordinary
way, though this does not constitute
auny gpecial eeonomy in anode current.

’arallel output valves in the aver-
age set are not worth while, as owing
to the anode voltage drop in the out-
put circuit, due to the greater anode
current when two valves
are used instead of one,
nothing like the power
output that onemight ex-
pect is actually obtained.

High-Note Loss

There is one snag in
push-pull that we ought
to mention for the sake
of the quality man. It
is that this system of am-
plification does a great
deal to check the genera-
tion of harmonics by the
output valve; and
though this is a_laudable
object in itself, it often re-
gults in a slight loss of
high notes that would
otherwise be present due
to slight harmonic
generation.

Thus in a set that is particularly
selective, and consequently cutting
off some of the side-bands from the
received transmission, the use of push-
pull may give the reproduction a
somewhat dead quality; and in such
a case it is useful to have some sort
of high-note lift in the previous stages
of the L.F. amplifier.

Not Always a Disadvantage

A good band-pass set, on the other
hand, can often be improved by the
slight loss of some of the highest
notes, that are usually accompanied
by heterodynes.

We have said that the reduction of
harmonics by the use of push-pull
is sometimes a disadvantage, but we
should not like it to be thought that

5%
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“ Loudspeakers of To-day”
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“A Good Speaker Cannot Make a

this is a real fault in the system. Tt is,

¢ in fact, the opposite, provided that

the previous part of the set is properly
treating the high notes.

Gives it Extra ‘“‘Life’’

Harmonies are not in themselves
desirable except in such'cases where
high-note reduction has already
occuued when slight harmonic dis-
tortion, though technically wrong
gives some welcome  life” to tho
reproduction. The pentode valve is
prone to produce harmonies, and this
i3 the cause of its shrill reproduction
in cases where it i3 not p1ope11y used,
and its welcome brightness in cases
where a little harmonic distortion is
the lesser of two evils.

But whatever type of output
circuit you
favour, please

quality more than you can possibly
imagine,

In conclusion, perhaps it will not
be out of place to discuss briefly
another point that concerns the out-
put valve, though somewhat in-
directly.  This is the provision of
anode power from mains units, or in
all-electric receivers.

Mains Unit Problems

The mains H.T. supply is ideal
[rom the point of view of economy and
power, but it is also the forerunner of
certain troubles that do not beset the
battery user, troubles that are often
the result of careless design, or em-
ployment of the power unit.

For instance, to attempt to use a
mains unit that will not comfortahly

WHAT ABOUT THESE TWO:?

bear in mind the
vital necessity of
properly “ match-
ing”’ your ont-
put valve to the
loudspeaker.

This matching
business is not
just the cry of
some technical
faddists, it is a
most important
part of the design
of a radio receiver
or electric gramo-
phone.  And it
can easily be car-
ried out satisfac-

sesscecssacsasenansnsnsenr;
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Bad Set Good N

Many constructors counsider that
the fact that the L.T. winding of the
transformer has a centre-tap on it is
sufficient to guarantee proper balance
between the two ends. But such a
tap is no criterion of an electrical
centre, and as often as not it
is far from being that desirable fact.

Consequently we in our set designs
usually neglect the centre-tap of the
L.T. winding and place a potentio-
meter across the L.T. circuit, taking
the grid returns and cathodes of the
valves to the centre of the potentio-
meter. This is adjustable by means
of a slider and so by trial and error
the exact electrical centre of the
transformer can be found.

This may seem to be a lot about
little, but if you want to get rid of
the last trace of-
A.C. hum you will
usually find that
the use of a poten~
tiometer. of some
sort (and it
should have alow
resistance) will be
necessary.

In mains sets,
too, it is of advan-
tage to decouple
the automatic
grid-bias  resist-
ances, otherwise
a certain loss of
¢ bass-note aimpli-
fication will be
likely to result.

A Price

torilyif set owners
will only take the
trouble to get in

The Lamplugh ** Silver Ghost *’ permanent-magnet moving-coil chassis, on the left,
gives an even response over a wide range of frequencies. The cabinet model on the
right is the Falk, Stadelmann ‘‘Puravox,’’ type W.91551, one of the good modern

Alteration
Since the prec-

touch with either

sons

cone speakers.

themanufacturers

of their loudspeakers, or with the
makers of the valves they want to-use
in the ontput stage.

Match up the Output

The best way to go to work is to
decide which valve will best suit your
requirements as, to its power output
and its anode power consumption,
and then get into touch with the
speaker people, telling them . the
speaker you want and the valve you
will use with it,_and asking for the
correct transformer to link the two
together. That link between is most
important. See that yours is a strong,
well-designed one, and you will benefit
by it in increased power and better

...............

supply the anode cwrrent required
will usually result in hum and possibly
motor-boating.

Hum is also caused by insufficient
smoothing in the uit, and, in an all-
electric receiver, by unsuitable return
hetween the heaters of the valves
(or the filament if a dirvectly-heated
output valve is wused) and the
L.T. winding of thc mains trans-
former.

This is a most important point to
watch in the design of a mains set,
and readers will notice that in the

three-valve all-A.C. set described

in this month’s “ M.W.”
precautions regarding the
return have been taken.

special
carth ”
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i eding pages of

this . special sup-~
plement went to press we have been
advised of a slight alteration in the
prices of MoToR loudspeakers and
units. The MoToR ¢ Chester,”” which
is the cabinet version of their Minor
moving-coil loudspeaker, isnow £3 15s.,
and the chassis alone, with output
transformer, iz £2 Bs. The new
MoToR type 8.40 cone speaker unit is
2s. less than the price given in our
table, i.e. it is £1 12s. 6d., and not
£1 14s. 6d. as stated.

We also learn that Messrs. Tekade
Radio & Electric, Ltd., aré now pro-
ducing a cone chassis assembly desig-
nated as the MoToR C.400, which is
£2 bs. complete with the new $.40
unit, or 12s. 6d. without the unit.

AAAAAAAAAA
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Midday Transmissions
FIND that the B.B.C. still does not attach to midday

transmissions the importance they deserve. These

concerts have an enormous public. 1t was, of course,
an excellent plan to regularise the arrangements so that
there would be uniform and general timing.
. But it is a mistake to put on organ recitals at mid-
day. These are much too lugubrious. Concerts of light
music should be the invariable rule: And what about
Sunday ? Is there ever anything:to be done about lunch-
time entertainment on the Sabbath ?

P.M.G. and Television

Col. L’Estrange Malone, M.¥  arranged the other day
for the Postmaster-General, Sir hmgsley Wood, to'go and
have a look at Baird Television in the Long Acre studios.
They were accompanied by Mr. Noel Ashbridge, Chief
Engineer of the B.B.C. Thear the P.M.G. was interested,

but unimpressed.

““Rungs of the Ladder ™’

The forthcoming *“ Rungs of the Ladder ™ series of talks
promises to be speclally interesting. The idea is to
induce representatne successful men to come to the
rhicrophone and ““ enthuse * others to go and do likewise.

Some of the speakers will talk about themselves ;
others will talk about others. Lord Beaverbrook is one
of those who will talk about themselves; likewise Mr.
J. H. Thomas and Lord Ashfield. I hear Mr. Gordon
Selfridge declined in the face of great pressure.

Programme Recording

The recording of British programmes for use abroad is
likely to become an important business before long. The
B.B.C. has interested itself in'a scheme for merging the
various companies involved into a sort of concessionaire
combine,

As it gets miore generally recognised that reception
of the new Empirc station will be variable, listeners in the
Dominions and Colonies will be increasingly glad to hear
an admixture of recorded British programmes on their
own stations.

Regional Directors

The status of Regionai Directors of the B.B.C. is again
under review. True, not lor the first time; the subject

MoperN WIRELES3

Our own Broadcast-
ing Correspondent
records the progress
of the British Broad-
casting  Corporation,
and frankly comments
on the policies in

force at B.B.C. Head-

quarlers.

coming up whenever there is a move at headquarters for
greater centralisation, which happens about twice a
vear.

But this time the Regional Directors themselves are
taking the initiative in establishing their status. Their
idea i3 that as they are responsible not to branch heads
at Savoy Hill, but to the Direefor-General, they should be
puton the Control Board, thereby exercising more influence

on policy.
THE RETURN OF WILL ROGERS
r

-
A

L

e

Will Rogers, the great American humorist, and his wite, being
interviewed for the talkies on their return to the States, after
an extended tour of Europe
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Latest News Item

s for the Listener

At the same time as this move, Mr. Siepmann and My,
Roger Eckersley, the programme and talks chiefs for
London, have put their heads together to bring about
a much more stringent measure of centralisation. So this
time the issue is well joined, and will be fought to a
finish. 1 am not a prophet, but I am inclined to back
the “ Regionals.”

Those Wireless Exchanges

The number of subscribers to wireless cxchanges is
increasing steadily all over the country, and this is well
on the way to becoming a big industry. The B.B.C. and
the Post Office do not agree about wireless exchanges, the
former wishing to control them much more extensively
than the latter will accept.

There is a good deal of bother over the Sunday pro-

HENRY GIVES THEM THE ¢ ONCE OVER?”

being rehearsed by their leader, Henry Hall.

grammes. The exchanges naturally want authority to
take Continental programmes when the B.B.C. is closed
down, notably at lunch-time on Sunday. And the Post
Office agrecs.

This, however, does not please the B.B.C., which
nevertheless has acquiesced as long as foreign advertising
is eliminated from the transmisisons. And there is another
complication.

Threatening the Trade ?

The Radio Manufacturers’ Association look with some
concern at the growth of wireless exchanges, which
threaten to cut into the wireless trade. Indeed, the feeling
in the trade is so strong that in one North Country town
a local trader is said to have purposely interfered with

Here is a close-up of some of the individual members of the new B.B.C. dance orchestra

the reception on the exchange receiver to such effect
that the exchange had to ask the B.B.C. to let them
have a land-line link with a control room.

Wave-length Changes

The next change in wave-length will probably be at
Newcastle.  The suggestion is that Newcastle take on
the 200-metre spare wave. This allotment, of course,
confers the advantage that Newcastle could resume the
origination of programmes, which it has not been ablo
to do since being put on 2885 metres—the National
gommon wave.

On the other hand, there is the disadvantage that
listeners would have to makeadjustmentsto their receivers,
most of which at present would hardly go down as low as
200 metres. Yet, if the B.B.C. would give a guarantec
that the new arrangement would be
permanent, it probably would be wel-
comed by local opinion.

The evolution of the Regional
Scheme makes certain periodical re-
shuffles inevitable, but listeners arc
none the less impatient of changes
which make a difference to receiving
sets.  Once Newecastle 1s straightened
out, something is to be done about
Aberdeen, but I don’t know what.

The Ultra-Short Waves

If only the ultra-short waves would
come along serviceably, the B.B.C.
would surmount most of its troubles
readily enough. A number of local
stations would be set up, probably at
Inverness, Wrexham, and Sheffield and
Londonderry. But this appears to be
some years distant.

The Governors Quiet

The B.B.C. Board of Governors
scem to have scttled down. I hear
much less criticism of them by the
staff than was the casc a year or even
six months ago. Then there was irrita-
tion at their alleged interference with
programme arrangements.

Now, however, this feeling has definitely subsided.
Sir Johm Reith, of course, is on excellent terms with
his Board, which appears to be giving him as free a
hand as he had in the days of the Company, when the
wireless manufacturers were responsible for broadeasting
in Britain,

Holt Marvel at Hollywood

Holt Marvel, the brilliant dramatic producer, known
otherwise as Eric Maschwitz, the editor of “ The Radio
Times,” is taking his holidays this year in a visit to
Hollywood, where he is exploring film possibilities. 1T
would not be surprised at all to see him kidnapped by
American interests, which would be a signal loss to the
B.B.C.
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On this page the Chief of the
““M.W.'' Query Dept.
disecusses, month by month,
some of the common diffi-
culties and troubles which
can be so perplering. This
month he deals with the
effects of a. poor earth.

cvesmsnésIgsascdansssssdans

HE importance of a good earth

T is sometimes overloeked, but

many cases of instability;

both H.F. and L.F., are due to a poor
earth.

A really stable circuit ought not to
be seriously affected by the efficiency
of the earthing system. That is to
say, the removal of the earth lead
from the set should not cause the H.F.
or L.F. stages to go into oscillation.

A Dry-Weather Tip

There are, however, designs which
emit startling howls and moans
immediately- something goes wrong
with the earth. Some sets with two
transformer-coupled L.F. stages are
particularly sensitive to variations in
this portion of the circuit, and rely
upon a good earth to hold them down.

With the approach of summer and
the possibility of dry weather those
who use buried earth plates or earth-
ing tubes should keep a close watch
ou the soil surrounding the plate or
tube.

In order to emsure good electrical
contact the soil should be damp, and
the best way of achieving this is to
soak the ground in the vicinity of the
earth connection with plentiful sup-
plies of water at regular intervals.

When the Foreigners
Fall Off

Apart from the question of stability
which, of course, does not apply to
every set, it is surprising how the
efficiency of the earth affects sensi-
tivity. !

I frequently get-letters from puzzled
readers who tell me that for some
mysterious reason the
out ” properties of their sets seem to
have been reduced by umpteen per
cent,.

There are many factors which can
account for this, such as run-down
H.T. batteries, valves which have

partly lost their emission, dirty or:

Trouble

“ reaching.

defective contacts in the wiring, or a

{aulty component.

But 1 find that these points all
come under suspicion directly the
symptoms of vanishing power are
noticed, whereas the earth system is
rarely suspected.

It is well worth while to have a look
at this first of all. Water-pipe earths

.can give just as much trouble as the

buried variety.

Connection to the water pipe is
usually made via a copper or brass
clip, and unless the connection is very

ickin

out that aerial joints also require
attention once or twice a year.

I receive a certain amount of cor-
respondence relating to interference
by tramways. Sets situated close by
an overhead trolley system suffer
from crackling noises produced . by
sparking between the trolley wheel

and overhead coriductor wire.

Tramway Interference
There is. practically . nothing : one
can do to the receiver itsell to remedy
the trouble. By cutting down .the!

A SIMPLE -AND STABLE LAYOUT

Some types of L.F. coupling are affected more than others by the efficiency of the earth

connection.- A well-designed resistance-transformer combination usually remains stable
even when the earth lead is removed from the set.

carefully catried out at the beginning
there is a tendency for the surface of
the lead pipe to oxidise. This coating
of oxide has a comparatively high
resistance, but can easily be removed
with a piece of fine glasspaper or
emery cloth.

In the absence of these the surface
can be scraped with a knife.

While dealing with the subject
of earths I feel that I ought to point

433

aerial length and improving the
selectivity of the set some measure of
relief may be obtained. A re-arrange-
ment of the position of the aerial may
help, but this is not always a practical
proposition.

Removing the earth lead, providing
the receiver remains stable, may also
assist matters, but generally spealing
the remedy lies at the source or ‘the
interference.
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NE.of the most interesting and
at the same time valuable
consequences of the develop-

ment of A.C. electricity supply in this
country, especially where the grid
system is employed, is the fact that all-
electric synchronous clocks can be
used in every home that has such a
mains supply.

The benefits are obvious, for with
the electricity main time controlled
there is no possibility of the clocks
going more than a few seconds out at
-any time, while the exact checking at
the station so corrects the maing
frequency that the plus and minus
errors cancel out in' a very short
period.

Correct Time Always
Therefore, those who are lucky
enough to be on _time-controlled
clectricity mains can be assured, at a
mere nominal cost, of the correct time
all the year round. For the synchro-
nous clock is very inexpensive to buy,

and it takes a mere 1 or 2 watts, or

‘even less, from the power supply

Another advantage accruing from
A.C. mains is the fact that it is par-
ticularly casy to run all-electric radio
receivers from them. That 18 a fact
that is already well known, and we
mention it here not because of its
particular value in ifself, but because
we are going to suggest the use of an
all-clectric receiver and that of an
clectric synchronous clock combined
in the one instrument.

Table Model

Why not, indeed, combine the clock
with the radio receiver, and have an
instrument that is at once right up
to date, and of practical use the whole
day long 7 The clock does not inter-
fere in any way with the operation of
the set, and the latter in no way
affects the timepiece. The clock goes
merrily on, providing the correct
time, regardless of whether the set is
in opelatlon or not.
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DESI GI\/ED and .DESCRIBED

By K. D. R OGERS
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There should be no more com-
plaints about not Fknowing the
exact time, at least not from those
readers who build this novel re-
ceiver. It is a highly efficient
three-valver, working completely
from the A.C. mains, and having
an electric clock let in the front
of the cabinet.
There is ample room inside for
a large moving-coil loudspeaker,
and it is a set that is very easy
to build

T'he combination of the two is quite
an easy matter, as you will se¢ when
you have read this article. It is quite
simple to construct an average 3-
valver and include in the design hoth
speaker and clock so that the table
type of cabinet shall house the whole
lot.

Easy Operation

That is what we have done in the
set to be described, and illustrated in
the photographs. It is an easy set to
build, and has absolutely nothing

“tricky in the construction, though as
the set is fairly compact care has to
be taken that no mistakes in layout or
wiring are made.

The theqretical circuit shows at a
glance that there is nothing out of the
ordinary about the circuit, and
indeed, we claim no more than ordi
nary 3-valve results with it. 1t is
powerful and moderately selective,
while its ease of operation makes it
ideally suited for home use.

One stage of screened-grid H.F.
amplification is employed, followed by
a detector and pentode. External
power supply is arranged for, the
power unit fitting inside the cabinet,
so that the whole thing is self-
~ontained.
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Two of the lately introduced Lissen
screened coils are employed as aerial
and tuned-anode tuning, the desired
degree of selectivity being obtained
by means of that simple but effective
device the series aerial condenser.

As the set is fairly powerful, a pre-
detector volume control is included,
and also an L.F. volume control that
can be used either in conjunction
with the H.F. control or only when
the set is used with a gramophone
pick-up. This latter is provided for
by the jack sitmated under the
Extenser control.

No Wave-Change Switches

No wave-change switching has to
be carried out when you want to go
from long to medium, or vice versa,
the whole of the wave-band control
being done by the Extenser, which
is of the dual-gang type.

The most important part of the set
is naturally the H.F. end,and so incon-
sidering the construction of the receiver
we will deal with that part first.

AAAAAAAAAAAAAAAAAA
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As an A.C. 8.G. valve is employed,

it is essential that the screening be of .

the best possible, consistent with
reasonable ease of ‘construction of the
set.
screening down as far as possible, but
a certain amount has to be done to
make the set properly stable.

The Screening
In the first place, the ganged
Extenser is not of the enclosed type,
so that a certain amount of sereening
has to be done here. This consists of

We have, therefore, kept the .

MoDERN - WIRELESS

cutting a metal screen so that,
besides allowing the S.G. valve to
protrude through in the usual manner,
it is also carried on to fit in line with
the front screen of the back section of
the Extenser.

Baseboard Covering

A thin strip-(about. 1 4in.. wide) is
continued along above this. screen
belonging to the Extenser, and allows
the new screen to be bolted to'the
Extenser screen at each end. -This
makes the job perfectly rigid, and
also provides excellent screening. A
further screen along the L.F. side of

.. the back portion of the Extenser, as

shown in the photographs, eompletes

Jthe screening with. the exception of
the copper foil that is used to cover
the whole of the baseboard.

-And having mentioned the screens,
‘we can go ahead with the actual con-
struction and assembly of the set.
Having covered the baseboard with
foil, the next thing to do is to drill the
panel to the dimensions given in the

Some Fownts of Interest in This Jovel All-IMains Set

e

#
(1) The two screws at which tne arrows are poinung secure the main screen to tne smaller piece of metai that is part and parcel oithe
dual Extenser ; (2) indicates the small trimming condenser which is connected across the aerial section of the ganged Extenser;
(3) when screwing this bracket to the baseboard, care should be taken that the mietal foil does not touch the bracket, because it is at
high potential; (4) this is the control rod of the volume control and is also at high potential, it is therefore necessary to make
) sure that the hole in the main screen is sufficiently large for ample clearance.
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diagram. Then mount the panel com-
ponents and temporarily fix the
panel to the baseboard.

This will show how the land lies as
regards the mounting of the base-
board components, which must be
done with the panel in position,
though it will be an advantage to
remove 1t when the wiring is com-
menced.

is removed and the Extenser taken
off, and the wiring to the pick-up
]ack 13 carried out.

This is the ounly wiring to be done
with the Extenser out of position,
the rest being quite easily carried
out with everything un sifw.

But before we go any farther into
the building of the set let us utter
a word of warning—test the com-

THERE IS ONLY ONE TUNING KNOB

The pre-detector volume control
will have to be mounted on a metal
bracket, control from the panel being
arranged by an extension rod ahout
8 in. long, and fitted with a short
collar. And here, as with the mount-
ing of the small 30-ohm potentio-
meter known as a humdinger, a
special precaution must be taken.
This consists in so arranging things
that the mounting bracket supportmg
tha gHEF. volumes control and the
humdinger do not come into contact
with the metal f01l covering the base-
board.

Alternative Methods

This is essential, because the spindle
of the volume control is not insulated
from the slider, while the metal ends
of the humdinger would be shorted
f they came into contact with the
foil. There are two ways of carrying
out this insulation. One is to cut
away the foil round the components
in question, and the other is to
mount them on blocks of wood, taking
care that they do not come into
contact with the screws used to fix
the blocks on the foil.

The other components are mounted
in the usual way, though it is not
advisable to fix the Extenser in
place permanently until the pick-up
Jack has been mounted and wired up.
So after mounting the various com-
ponents on the baseboard the panel

PaneL LAVOUT

Although there are several controls on panel, one only is used for tuning purposes.
is the octagonal knob in the centre, and just below there is a socket for plugging in a
pick-up.

ponents before you finally fix them

. on the baseboard and connect them

up

This does not mean that such parts
as the Extenser and the L.F. trans-
former need testing if they are new,

This
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but it is really advisable to check up
the health of the fixed condensers,
the valve holders, and H.F. and L.F.
chokes before going right ahead with
the receiver.

Most of the present-day parts can
he relied upon to be pretty sound,
but we have come across such things
as faulty valve holders, chokes that
will not pass even D.C., let alonec do
any choking, and leaky fixed con*
dengers, quite recently, so that the day
of one-hundred-per-cent perfection
Las not yet arrived.

A Reason for Everything

It is easy, however, to check up the
few parts in the set, and then, with
the "sure knowledge that the con
densers will not leak, and that the
valve holders will make good contact
with the valves, and the chokes will
really be likely to choke, one can go
full-steam ahead and get on with the
building of the set.

In the wiring diagram you will
probably notice that some of the
leads in the two tuning circuits are
apparently unnecessary ;. they could
have been replaced by short connee-
tions to the earthed metal covering
on the baseboard.

This use of wire connections where
apparently the foil could have been
employed is done deliberately, how-
ever, for it is not a healthy prac-
tice to return the tuning coils to
the carthed sides of the Extenser

PANEL
16 in, ¥ 8 in. (Permeol, Becol, Ready Radio,
Peto-Scott, Wearite),

CABINET
Morco “ Gothk- ” No. 1069, with baseboard
18 in. X 10 i

EXTENSER
1 Double-gang disc-drive (Cyldon,
master).

SWITCH
1 On-off rotary snap (Claude Lyons, Ready
Radio).

Waves

VARIABLE CONDENSER
1 :00075-mfd. solid-diclectric (Telsen, Ready
Radio, Polar).

RESISTANCES

1 -5-meg. volume-control potentiometer
(Igranic, Ready Radio, S8overeign, Colvern,
Wearite, Clarostat, M-ugnum)

1 50, 000-ohm potentiometer (Igranic, ete.).

1 2-meg grid leak, with holder if rcqulred
(Graham Farish’ Ohmite, Telsen, Ready
Radio, Igranie, S(wcml.;n Watmel, Fer-
ranti, Llsﬂcn)

1 40, 000-ohm Spaghettl (Telsen, Graham
Fm'lsh Bulgin, Tunewcll, Ready Radio,
le‘l(’y, Lissen, Lewcos),

1 20,000-chm do. (Bulgin, ctc.).

1 2o 000-ohm strip resistance (Colvern,
Dubilier 2-watt type, Varley, Sovereign
wire-wound, ete.).

1 30-ohm Humdmger (Claude Lyons).

In addition to above, threc Spaghetti
resistances for biasing are rcquircd-—scc text.

FIXED CONDENSERS
1 :0003-mfd. (Formo fype 42¢, Dubilier,
Telsen, Ready Radio, Lxssen T.C.C
ggve)reign, Ferranti, Graham Fumh Gol-
ne).

A COMPLETE LIST OF THE PARTS REQUIRED

-5-mfd. (Dublller t)po 9200, cte.).
1 01-mfd. (T.C.C,,

‘0001-mfd. (Reuly Rmho, ete.).
1 1-mfd. (Dubilier type 9200, etc.).

5 2-mfd. (Dubilier type 9200, Feisen, etc.).

COMPRESSION CONDENSERS
1 -0003-mid. max. (Formo, Lewcos, Sover-
elgn, Goltone, Polar).

2 Trimming condensers (Cyldon type
B.T.50). §

VALVE HOLDERS
1 Horizontal 5-pin type (W.B.).
2 Ordinary_5-pin type (W.B., Igranic,
Graham Farish, Telsen, Cln, Wearite,
Magnum, Llssen Bu]gm)

CHOKES AND COILS
H.F. chokes (Polar, R.T., Lewcos,
Telsen, Varley, Ready Mlo, Wearite,
luncwell Peto- Scott Dubllier So\ereign) 5
1 Pentode output choke (R.I. Pentamite,
Tunewell, Atias).

2 Screened coils (Lissen).

L.F. TRANSFORMER

1 “8hunt-feed” "transformer of medium
ratio (R.I. “ Parafeed,” lgranic * Parvo ).
MISCELLANEOQOUS

1 Sheet copper foil, 18 in. X 10 in.

1 Ferranti electric elock chassis.

1 Sereen 5 in. X 11 in

1 8creen, 5 in. X 4 .

1 Bracket and 8-in. Y4 in. rod for 50,000
volume control, also panel bush and collar
for same (Wearlte)

1 Terminal strip, 18 in. X 2 in.

9 Indicating terminals (Bulgln,
Belling-Lee, Eclex, Clix).

1 %)hédlo-g,mm jack and plug (Igramic type

Glazite, Lacoline, Soldawyre, Quickwyre,
Jitfitinx.

18 fn. Twin metallised wire (Lewceos).

Flex, screws, ete.

Igranie,

JILLTTTET PEATEY LT TTY ¢ [LLTTEL] sssss
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The Tuned Circuits are Accurately Canged

by way of the foil, for that is likely
to set up instability, due to the fact
that the foil is common to both of the
tuned circuits.

It must also be remembered that
the moving vanes of the Extenser
and the framework of it are common,
and are therefore at earth potential.
With the tiny screws on the cams
screwed down, these cams are also
electrically connected to the moving
vanes, and so only one contact on
each section of the Extenser is re-
quired, and there is no need to-insulate
the Extenser from the foil.

In replacing the lids of the canned
coils after wiring has been carried
out, eare should be taken that the
edges of the lids do not cut into the
wire as it comes out through the
slots provided in the lids. It is re-
grettably easy to cut into the wires
in this manner, and a fault developed
in this way very often takes a lot of
finding, and it is not unlikely that it
might prove detrimental ¢o the life
of the mains unit.

The Clock Wiring

At this point perhaps we should say
a little about the arrangements
made for the inclusion of the electric
clock and the wiring controlling it.
Obviously, the control switch on
the panel of the set must not switch
off the clock every time the set is
“ closed down.”

So that switch is completely inde-
pendent of the action of the clock,
and controls merely the input to the
set via the mains unit. What happens
is this. The mains unit, which is a
separate part of the outfit, is supplied
by the makers with a plug and flex
for plugging inte the electric-light
socket. This plug is still used for
operating the set, but one of the
leads is broken and the switch on the
panel of the set is inserted in series
with it. It obviously does ‘not
matter in the slightest which of the
two leads 1s broken.

Independent Switching

So far we have arranged for the set
to be switched on or off without
the need to touch either the plug
in the electric-light socket or the
switch controlling that socket. The
clock must, however, he so wired
that although the whole outfit could
be switched off by removing the plug
from the socket, the clock must not
be affected by the control switch on
the panel.

This is easily arranged by tapping
the clock connections on to those from
the plug to the set. So one side of the
clock is connected to one of the flex
leads, say the one that goes to the
panel switch, but on the side of the
switch that goes to the plug. The
other connection of the clock is con-
nected into the lead from the plug
that is unbroken and goes to the
mains unit direct.

Moving - Coil Speaker

These connections are easily made
by just baring the flex and twisting
round and soldering to the bare
portion the ends of the flex from the
clock. The joins afterwards must be
carefully covered with insulating tape.

The loudspeaker we have chosen
for use with the set is the Ultra
moving-coil, but obviously any other

make of suitable size, and of the per-
manent-magnet type, can be employed
if it is desired to change.

Mains-Uni¢ Rating

The mains unit must be capable of
supplying 3 amps. at 4 volts for the
heaters of the valves, and an anode
current of 30 to 40 milllamps. at a
voltage of not less than 200. We have
shown in one photograph the Heay-
berd M.W.1 unit, which will give
over 50 m.a. and up to 5 amps. for
L.T.

As the load on the unit will not be
approaching its maximum, the voltage
will rise above 200, and so we must
apply an additional load across
the maximum H.T. and H.T. negative
terminals.  This can conveniently
take the form of a resistance of
about 7,000 ohms, which will load

SHOWING THE COILS WITH ‘¢ CANS ” REMOVED

>
]

This photograph was taken from the aerial end of the receiver.

seen in the foreground with their ‘‘ cans '’ removed.

The two coils can be
That nearer the panel is the

intermediate coil, while the other is the aerial tuning inductance.
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Here is thie Receiver in Jts Finisfied Slate

e —
v ——

e e ——

This photograph, with the back of the cabinet removed, shows very clearly the disposition of the various items. At the bottom
is the set i3elf; above is the loudspeaker, with the mains unit to its right, and immediately above the speaker can be seen the
case of the electric clock.
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It Employs an S G. -Det -and-Pentode Combination

the unit sufficiently to keep the voltage
down to a safe limit. This resistance
must be capable of carrying 30 milli-
amps., such as the Colvern Colverstat.

There is no need to place any extra
load on the L.T. side of the.unit, but
you will probably think that to use
so ambitious a wiit is unnecessary.

receiver the unit has to be scrapped
and a complete new outfit
obtained.

Remember that if you use a metal-
lised S.G. valve the bulb must not
come into contact with the screen
through which it passes, or the grid-
bias resistance will be short-circuited.

the values in the manner deseribed
above.
When the set has been constructed,

_the. first test should be carried out

with the set out of its cabinet, so that
the ganging can be checked up and
any adjustments that arc required
can readily be made.

A Fighily Efficient Tfiree-Valve Circuit Arrangement
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The circuit which is shown in its theoretical form above, aims at getting the maximum possible out of three valves. The first

valve is one of the screened-grid type, and works as a high-frequency amplifier.
output valve, which in-this case is a pentode.

Actually this is far from the case,
because this particular unit is so
designed that H.T.— is not per-
manently connected to the L.T.
winding of the transformer, as it should
not be for this receiver.

As a matter of fact, ordinary units
that just provide the necessary output
will not be found to- be appreciably
cheaper, while there is an added
advantage in purchasing the M.W.1

in that one becomes the possessor of

a thoroughly reliable unit that has an
output capable of supplying prac-
tically any type of set that one may
construct in the future.

For Future Use
Nothing is more annoying than to
find, after buying a unit for a particular
set, that on the construction of a larger

a separate unit.

So when cutting the hole in the
screen bear this point in mind.

G.B. Resistances
We have purposely left out the bias
resistance values of the three valves,
because they will depend upon the
particular types of valves employed.
The value can be obtained either
from the malkers of the valves

or by the simple formula, R—6,

where R is the required value,
E is the voltage of bias requirad,
and C is the anode current of the
valve.

In our list of accessories the correct
bias figures for the various valves
mentioned for the three positions are
given, so that those who use these
types of valves need not work out

439

Then follows the detector, and, finally, the
The set is designed for operation from ‘A.C. mains, the power bemg supplied by-

With the valves in position, connect
up the mains unit with the variable
tapping to H.T.4-1. In the M.W.1
Heayberd unit there are two other
fixed taps besides the maximum, but
these are neglected, and H.T. +2 18
taken to the full voltage of the unit.

The H.F. volume control will allow
easy voltage variation of the screen
voltage of the S.G. valve, and the
voltage on the detector is not at all
critical.

Trimming Tuning

After switching on, tune in a low-
wave station (preferably not the local)
and trim the two sections of. the
Extenser by means of the trimmers
that have been mounted as shown in
the diagram on the fixed vane ter-
minals of the two sections. These are
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adjusted to maximum results, and
then the set is tuned (still on the

medium wave-band) to a station near .

the top of the scale.

Probably it will be necessary to re-
trim here, but this cannot be done
with the trimmers, and must be
carried out by very carefully adjust-
ing the setting of the two sections of
the Extenser. .

This sounds a terrible thing to do,
but the setting will only have to be
altered a minute amount, probably

Fere Ts

A =
N\ 0 0
\ B

$ Parcreeo
M 7RansF R

‘.,,.,
43
L

o) -0/ MFo(o
1§ & Faia

b b A

LS. LS. HTH2

HT+

an almoat unnoticeable fraction of the
rotation, for the coils are sent out by
the makers ready matched, and we
have only the stray capacity and in-
ductance of the circuits to account
for.

Coupling Adjustments
This adjustment is done by slacking
off the screws in the universal coupling
between the two sections of the
Extenser and slightly rotating oune of
the sections (preferably the rear one)
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Wiring AUp
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while the set is in operation and tuned
to a distant transmission.

The tuning is not so sharp that this
task is critical, and you need have no
fear that the series aerial condenser
will upset things, for it has y :t to be
set. This, in fact, is the next task, and
the series condenser should be adjusted
to provide the requisite degree of
selectivity, and its setting will depend
upon the local conditions under which
the set is to be used.

Once set the condenser will not

X
AN

k : EXTENSER

°) | ===

Vorume ConrroL
50,000 OMAS.

[ i -]

HT- LT.AC.

SPAG.
B il

EARTH. AERIAL.

This plan of the receiver is intended as a guide to the layout of the various components, and to the connections for the job of wiring-
~up, It shows both the panel and baseboard arrangements, the former appearing as though it were bent down level with the baseboard.

40
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There is Pro

vision for a Pick-Up

in This Set

wseny

have to be altered, and we can finally
adjust both the trimmenrs.

The ganging should now hold
reasonably well for both medium and
long wave-bands, and the set will be
found to be a very easy one to handle,
with selectivity quite adequate for all
general purposes, and a high degree of
sensitivity. It is intended as a house-
hold set rather than as an ether-
scourer, and so the design is such that
maximum ease of operation has been
‘given primary consideration.

As a Radio-Gram

The pick-up is added if required by
means of a plug inserted in the jack
helow the Extenser on the panel, and
this simple operation at once converts
the receiver into a radio-gramophone.

One word about the loudspeaker.
A moving-coil type of speaker is em-
ployed, and the mains unit and the
speaker all pack into the top part of
the cabinet. To avoid boxiness it is
advisable to keep the back of the
cabinet out, or else to cut a large piece
of 1t away and fili in with gauze to
leave the back fairly open.

And now to start the clock, which
is fitted just as a tight fit at the top
of the speaker fret. This is “ on” all
the time the set is plugged into the
electric light mains (provided the
switch to the electric hight socket is
on) and operates independently
the receiver. So with the set off, but
the plug in the mains socket and the
mains on, remove the metal cover at
the back of the clock and give the
little spindle without the knob a twist
to the left.

Starting the Clock

The hands are set by means of the
other spindle in the same way as with
an ordinary clock, and thereafter the
correct time will be available as long
as ‘the mains supply is switched on.
Operating the set has absolutely no
effect on the clock and the latter has
no effect on the receiver,

One word more about the set. In
order that the correct electrical centre
of the L.T, supply may be found it is
mecessary that the mains unit be
such that the filament winding of the
transformer is not centre-tapped, or
if it is that this tap be free and not
connected to the H.T. negative of the
unit. In the “M W.1” this tap is
brought out to a separate terminal,
marked ¥, and in this set that ter-
minal is not used.

Instead, to find the electrical centre

“snm3 seesasn

Auwse!

RECOMMENDED ACCESSORIES

Loudspeaker. — Marconiphone, Blue
Spot, Celestion, HM.V., B.T.-H.,
Epoch, Graham Tarish, W.B,
R. & A,, Undy, Cossor.

VALVES AND BIAS RESISTANCES
The following are the required bias

resistances for use with a suitable

selection of valves.

S.G.: Mazda A.C./S.G., 1,000 ohms;
Marconi and Osram M.S.4B., 750
ohms ; Mullard S.4V.B.. 200 ohms ;
S.S8. 4Y.S.G.A.C.,, 200 ohms ; Cossor °
41M.8.G./1..A., 250 ohms ; Eta D.W.2,
1,000 ohms; Tungsram A.S.4100,
730 ohms ;- Triotron 124A.C., 750
ohms.

Det. : Mazda A.C./H.L., 600 ohms ;
Marconi and Osram M.H.4, 750 ohms ;
Mullard 354V., 1,000 ohms; S.§.
4G.P.A.C., 1,000 ohms; Cossor
41M.H., 1.000 ohms ; Eta D.W.4023,
1,000 ohms; Tungsram A.R.4100,
1,000 ohms ;

Pen. : Mazda A.C./Pen, 350 ohms ;
Marconi and Osram M.P.T4, 350
ohms; Mullard Pen.4V., 300 ohms;
S.S. 4Pen.A.C., 300 ohms: Cossor
M.P./Pen., 400 ohma.

Mains Unit. — See text (Heayberd
M.W.1).
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the screw on the humdinger is adjusted
to the position of minimum hum while
the set is in operation, before it is

set where it is intended to be em-
ployed on the electric power circuit
instead of the lighting supply.

Normally the lighting supply has
in its circwit fuses of 5-amp. current-
carrying capacity, but the power
or heating supply has anything
from 5 to 15-amp. fuses. Such
fuses are not sufficiently delicate to
safeguard the clock mechanism, and
8o where the set is to be used on the
power or heat mains different fuses
should be employed.

Plugs with Fuses

This is not as difficult as it sounds,
for to use the receiver on such a
supply 1t 18 obviously necessary only
to change the adaptor provided with
the mains unit for a two-pin power
plug. In this change-over it is
simple to use, instead of the usual
power plug, the special plug provided
by Ferranti for use with their clock,
and containing in it two -5-amp.
fuses. This at once carries out the
required alteration of the unit con-
nection and the safeguarding of the
clock. It is not yet certain whether
the Ferranti plug will be available in
a size to fit 10-15 amp. power sockets ;

THE PENTODE OUTPUT STAGE

Here you see the L.F. end of the set, with the parallel-fed transformer, last valve holder

and pentode output choke all clearly illustrated.

The choke, by the way, has several

tappings so that the loudspeaker can be properly matched up to the pentode

finally housed in the cabinet. 1f you
should desire to try a unit that has no
such free transformer centre, the
humdinger should be omitted.
In conclusion, we would like to
say a few words about the use of the
441

the standard plug is for the 5-amp.
size, which has smaller pins and
closer spacing, but if not it is a simple
matter to use a power-plug adaptor,
which can be obtained from any clec-
trician for a few shillings.
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amount of difficulty about
producing a set that is really
efficient both on the broadcast wave-
lenaths and on the ultra-short waves.

P ll VHERE has always been a certain

Simplicity Essential

By the words “ really efficient ’ 1
include the desirable {actor of simple
operation, for' the most effective of
sets is not very useful if only an expert
can handie it!

The whole trouble has, of course;
arisen from the fact that the whole
business of tuning nowadays-isa com-
promise. An ideal set would be tuned
with a condenser of about 0015
capacity on the long waves, 0005 or
perhaps -00075 on the broadecast
(inedium) band, and 0001, or some-
thing even smaller, on the short
waves.

This would give reasonably equal
spacing between stations on all waves,

TUNING TWO TURNS

SHORT WAVES

Azsos  FIG. /.

On short waves the variable condenser is

across only part of the coil, so that its

effect is similar to a smaller one across
the whole coil.

except for a certain crowding as onc
got down really low. Everyone knows
that wé have had to make a com-
promise, and to standardise -0005 as

the conventional size for a tuning
condenser.

Unfortunately, this compromise
does not hold good for short-
wave work—about which very little
was known when the suggestion was
first made! Thus a ‘0005 tuning con-
denser, which, across our broadcast
coil, will cover about 1,000 ke., giving
us one station per degree (or some-
thing of that order), will cover the full
range of 20 to 60 metres (10,000 ke.)
when we use it with a short-waver.

“Ironing Out’’ the Tuning
The most optimistic of us will not
admit that it is a nice thing to make
our short-wave -tuning exactly ten
times as difficult a8 our broadeast-
wave tuning, and this has brought us
up against a choice between another
compromise and a complete breaking-
away.

Obviously, we don’t want to reduce
our ‘0005 to something smaller unless
we are going to use our set for short
waves only. If we decide on the latter
solution we can, of course, come down
to <0001, and our difficulties are almost
over. But anything smaller than -0005
is very undesirable if we intend to use
the set for broadeast as well.

Various schemes have been pro-
pounded from time to time for * iron-
ing out the tuning-range,” as the
Americans call it. One of the best-
known is the use of a small fixed con-
denser in series with the variable
provision being made to short out the
fixed condenser when the set is used
for the broadcast waves.

Using Two Condensers

Another arrangement, preferable
to the above, but seldom used, is to
arrange two variable condensers in
parallel. One is the usual -0005 and
the other almost as small as you like
to make it. Then, for short waves,
one sets the ‘0005 to zero and tunes on
the other.

For broadcast the small condenser
serves as a useful vernier control. The
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How obvious, you may remark WHEN you have read this article, but that in
no way detracts from the usefulness and ingenuity of the idea, which makes
possible easy tuning on both broadcast and short waves with the same receiver.

Designed and described by W.L.S.

chief disadvantage is, of course, the
unnecessary expense of installing two

separate tuning condensers in the one

set, together with the fact that valu-
able space is also taken up.
The third scheme, of which my own

18 a modification, was used in one of

my sets as far back as 1927, and used
FOR BROADCAST BANDS

anC -

g-..c’
-

FIGE. =

Here you see how the tuning condenser is

automatically jcined across the whole of

the grid coil when the broadcast-band coils
are inserted.

W=

Azer0 BROADCAST

the principic of tuning only a small
portion of the coil by means of the
conventional -0005 capacity. Similar
tuning ranges are, of course, given
by a -0001 across the whole coil and
a ‘0005 across one-fiftth of the coil.

Automatic Change-Over

The only disadvantage to this, in the
way in which it was then arranged, was
the necessity for “crocodile clips’” and
the provision for tappings.oun the coils.

The method by-‘which ’Fram now
arranging this does away with: ‘switch-
ing, and brings the set down to the
very simplest form. - The condenser
automatically goes across the whole
coil when the broadeast coil is plugged
in, and roughly a quarter of the coil
when the short-wave coil is used ; the
wiring of the coil and base looks after
this, and there is no switching what-
ever to worry about.

(Continued on page-488.)
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HE DOESN'T LOOK AT THEM! Pau! Whiteman, the * King of Jazz,” con-
ducting an audition in an American broadcasting studio. He is blindfolded so tha} T

the beauty of some of the candidates cannot prejndice him!
ﬁ CONTENTS OF THIS SPECIAL SUPPLEMENT
Broadcasting a Volcano ! At Sunny Salzburg—Mozart's <
i Conducted Tours —Some Sea- Home Town
board Stations Those Short-Waves
‘The First Radio City ‘ British Empire Calling *’ :
Long-Wave Listening The Medium Wave-lengths
Countries to Listen For—-Poland | gtation Information
Radio for Airmen What the Distant Stations Are
Station Alterations Doing
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BROADCASTING
A VOLCANO!

* The World’s Programmes ™
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Some striking photographs of an amaz-
ing ‘“0.B.” conducted by American
radio engineers on the island of Hawaii.

YSNBssmersanmasIns
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AERLEACHUSCREARANBORuBLE 1 é

The picture below shows one of the broadcasting engineers engaged in the
tricky task of lowering the microphone over the rumbling and boiling pit
of lava, so that

listeners should hear the big noise.

—

e

May, 1932

Above is a close-up of the

microphone with the com-

mentator describing the
scene to listeners.

sba

2 ¥4,
8 w

The spectacular photograph
below shows the lake of
boiling lava on the summit
of the volcano, as seen from
the air.
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HEN youw tune in some [ar-
ofl forcigu station do yeu
ever  visualise its  baeck-

ground ¥ When your set takes you
over to & place like Barcelona do
vou ever get n geographical kick
out of y ur journeying ?

1t is surp i-ing how mueh more

interesting the etations seem if
rome kind of mental picture is
painted in whilst you are tuning in.
And as all the Continent is on vour
doorstep, so to speak, you can visit
any part of it in which you arc
aspecially Intcrested, jumping the
houndaries and ignoring the tra-
ditional barriers, paying vour calls
just when and where you will to
the countries of Furope.

As an example, let us suppose
you arc interested in harbours and
coasts, and would like to viclt come
of the seaboard stations of Europe.
Let us try a trip over the RBristol
Channel, then over part of the
Atlantic and the Bay of Biscay,
across to the Mediterranean, over
the Adriatic, then throngfl the
Dardanelies to the Black Sea.
Returning northwards to the Bal-
tslc, and finally home by the North

ea,

Ouwr Starting Point

Such a cirenit wilt lead us acroes
Eugland, to Ireland, across France,
Spain, and Italy, through the Bal-
kans "to Turkey, and right across
Central Europe to Nortlkrn Ger-
many, whence we return heme via
Scandinavia. And o convenient.
stariing-point is Cardiff, the great
port of Wales.

Cardiff, Inok you, dates from
Roman days, and near where their
carly fortress stood there is now a
great city of over 200,000 inhabi-
tants, with some 200 aeres of docks
and many magnifieent buildings
and streets. Just how the Romans
found Cardiff we do not know ; but
listeners will agree that it is mot a
very easy place to find on a wireless
set, unless one happens to live in
the West of England.

The reason for this is, of course,
that. the power is low, heing only
1 kw. Cardiff’s nearest powerful
neighbours are the North Regional
and Bordcaux-Lafayette, which
are just over 300 metres, and abount
tirce or four degrees lower on the
dial thau the W elsh station, which
has a wavelength of 309-9 mctres.
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The most powerful atation just
above it, and one which is well re-
ceived in this country, is Genoa, on
312'8 metres.  This wavelenpth is
immediately above Carditf’s, and
as therc are a Swedigh and a Yugo-
Slavian station on the next wave-
fength below Cardiff, the discn-
tangling of the Cardiff programune
from these others is quite a feat for
most listeners,

That is one thing that makes
these radio tours so interesting—
you often find difficuity with the

ONE OF THE

stations near at hand and get the
distant ones quite epsily ! d
X your sct-is sensitive enough
to give vou Carditf from the crowd
all around him you will then be
able to pass on to Cork, which i3
vhe next step. Cork uses a wave-
length of 224-4 metres, and comes
in right at the bottom of the dial;
in faet, some sets will not tunc as
low as this, in which .case the
owner will have to do what the
Atlantic liners have to do in bad
weather—give the Irish port amiss!

NEW ITALIANS

Italy is reorganising her broadcasting service, and our * tour

this month includes the very latest station, Bari, on the

Adriatic. This photograph shows the station at Trieste, also

on the Adriatic, and in the heading is a typical scene taken
on the shores of this famous sea.

ORS

M - ‘-'._’

But call at Cork if vou enn; the
lady announcer has a charming
lictle brogue of her own, and ap-

_ pears to be losing the extraordinary

langnage eoinplex which led her to
anpounce in incomprehensibilities
instcad of in Enelish,

Cork, by the way, is a city of
some 77,000 souls (mostly eheery),
with a drcam of a harbour. Roth
Cromwell and Marlborough had to
eap.ure it, at, odd times, and it athl
dreams of the strenuous days of
old when there was ziways plenty
of trouble without the trouble of
looking for it!

Now just a twist of the dials to
a couple of degrees or so below
Cardiff and we find Bordeaux, the
great, French poit of the Bay of
Biscay. 'The wawvelength is 304
metres, and the station is on more
or less continuonsty from just
hefore uoon till 9 p.m. or after.

'The full name of ths station is
*“ Bordeaux-Lafayette,” and this is
announeced frequeitly and clearly.
Announcements of its Paris relays
can also be heard frequently.

A Picturesque Port

With a Fopulnﬂon of well over a
quarter ¢f a million, Bordcaux is

_the fourth p_rt of Franee., When_

the German invasion threatened
Paris in 1914 it was to Bordeaux
that the French Government mi-
grated—they had had to do
exactly the same in the war of
1870 !

As the centre of the wine trade,
Bordeaux is a picturesque poit
with o homely air, due to its situa-
tion sixty miles up the River
Gironds. In the 18th, 14th, and
15th centwrics it belonged to
England !

AH but the largest shins can lie
at the wmagnificent modern docks
of this great Atlantic port, and on
one of its main squares are two tall
towers that serve as lighthouses.
Bordeanx i¢ nothing if not pic-
turesque !

The next step of our radio jonr-
ney ic the short one across the
Pyreness to Barcelona. The wave-
Jength is 349 netres; so listeners
do well to wait until the ncighbour-
ing Regional has closed down, as
the dial reading will-be only one
degree or 0 lower.

‘The second largest city and the
chief port of 8pain, Barcelona has
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a population of about 622,060. In

its sheltered and picturesque situa-

tion on the Mediterrancan, it enjoys

a fine clinate and the reputation of

ls;cinlu the pleasantest city . of -
n.

1% is a port of eall for about forty
important shipping lines, and its
average annual commercee is valved
at some £35,000,000. Therc are
large manufactorics of silk, coiton
and wool, and many other lmper-
tant industries. -

Like the surrounding city, the
Barcelona radio station is not
indolent ; and, in fact, it i3 gener-
aily on the abr hy abont 8 a.m.
contimiing at intervals till abouf
midnight. Lessons in English are
regularly featured on Thursdays
at 7.30 p.m, =

Inother Port

. We pmst push on {o another
attractive Mediterranesn port in
our next move by tuning to 525G
mietres for Palermo.  This is the
asw Itallan station that works on
a wave-length hetween Budapest
and Brussels No. 1. (Incldentally,
its proper wave-length is 542
metres, but it has—at the time of
writing—hagged 525-6 instead!)
The town is gloriously situated
on the Bay of Palermo, backrd by
an amphitheatre of mountains
surrounding its tertile plain. I
iz . almost ineredibly old, having
beon founded by the Pheenicians,
The Greeks knew it well, and it
begame a Carthaginian stronghold
that was seized by the Romans
ahout 250 years before Chrigt was
born, The Saracens owned it once,
and 30 once did the Normans.
The Palerino of to-day has a
population of ahout 246,000. Its
radio prograames go out more or
less continvounsly from about noon
till approximately 10 p.m. A clear-
volced Iady announcer pronounces
Redio-Palermo *2 very distiunctly,
so when you herr her you ean
pictnre yourself as being in about
mid-Mediterranean. And our next

liop is north-castwards, to Bari, on

the Adriatic. i o
As a matter of fact, this is going
to be an adventurous hop, for, at
the time of writing, Bari, the
newest ftalian Regionad, 1s not on

srsaszacams

Gne of tfie Broa

Cities Thatl Were Old Befofe Brztau; W;s.Kn;)wn.’

the nir ! “Howevor, it is due by the
beginning of May, if it has not
started at the end of April, and
thys it has all the lure of the un-
known, = ’

Like Palermo, Bari is one of the
new Italian broadeasting stations
called for by the progressive radio
poliey of Mussolini.

Linked with Rome

s wave-length will be in the
neighbourhood of 281 metres—be-
twcen the dial-readings of Heilsberg
and Hilversum—and the power
will be the very respectable one
of twenty kilowatts.

As Palermio, with a mere three
kilowatts, has been getting over
quite well, Bari should he 2 com-
paratively big noise. Remember
that for programmes it will be
linked with Rome and Naples, and
thus ‘ Radio-Roma-Napoli,” the
frequently heard announcement

from these stations, will be heard

as  ‘““Radio-Roma - Napoli - Bari ”
instead.

Although Bari is not a name
familiar to English ears, the town
is of comsiderable size with a popu-
lation of about 110,000. It was
an important plice in Greek and
Roman times, when it was known
a3 Barfum.

Really Distant

The Normans. those inveterate
investigators of other people’s pro-
perty, captured Bari in 1071, and
the Norman castie is now used,
appropriately perhaps, as a prison,
Among the mixed exports of the
‘jty are pianofortes, organs, olive
oil, almonds, fwrniture, and playing
cards !

In case Bari should prove to be
an easy capturc by radio, another
rvather problematical and pictur-
esque stage has been planned for the
next “ jump "—to Constantinopte ;
the city which the Turks themselves

“call ** Starbul,” or “Igtanbul.”

To get there by radio needs a

good zet. aud o change to long:

waves. For the wave-length of
Istanbul is 1,200 metres, and its
power is much lower than that of
Reykjavik, the Tcelander with
whom it shares a waveslength.

deasting

For most people the easiest way
of searching for Istanbul is to
remember that it is about 1 degree
higher than Kulundborg’s wave-
length. And that it can be identi-
fied by its bi-lingnal announce-
ments—Turkish and French—and
by a quick-ringing gong, striking
77 times to the minute.

The announeer calls ' Ici Radio-
Stambou! ” ; and as the local time
is two hours ahcad of Greenwich
the station closes down rather
early. It is, moreover, not at all
strong, becausc the distance from
Loudon is well over 1,500 miles,
and the power is of the order of a
mere b kw.

Thus only a powerful set is likely
to pick up Istanbul, although the
writer remembers getting it strongly
on one oceasion with a battery-run
8.G., Det. and L.F. in daylight.
Txll)lirs ;vus certainly something of a
c

Delightful Situation

The city itself is situated in a
toily  delightful position on the
famous Golden Horn, one of the
finest natwral harbours in the
world, leading from the Bosporus
and Sea of Marmora. With easy
aeress to the Black Sea and to the
Mediterrancan, there is no wonder
that Constantinople is a flourishing
cosmopolitan centre of unnsually
varied and colourful aspect.

It is easily the biggest city we
have touched so fur—the popula-
tion is certainly over a million, and
probably nearer 1,250,000, And,
as there are about 800 mosques, the
minarets and towers give the old
city a graceful and often beantifal
outline.

Bistorieally, Constantinople is of
the greatest interest, but our space
is limited, and we must leave the
Eastern capital for a journey north-
wirds to the Baltic.

What is the best way.to visit the
Baltic shores by radio ?

A Good Relay

Some setz will be able to tane in
oune of the Swedish stations, such
as Malmo, or Karlskrona, which are
actually on the Baltic, while others

Stations on the Raltic

will more easily piek up Konigs-
berg, the German Baltie station on
217 metres.  But the nearest that
most reeeivers will be able to do
s to receive the high;})owcrcd relay
of Konigsberg, namcly Heilsbery,
on 276:5 metres,

This is one of FEurepe's best-
known stations, located » little
above the London National, and
below the British relays. Heifshcrt;
itself is a small and unimportant
place, but Konigsherg, its broud-
casting “ father,” is the capital of
East Prussia, with a population
of nearly a quarter of a million.

It is a town of great historical
interest, and as recently as the
Great War it was in ferment, for -
the Russians almost rcached it in
1914, Kant, the great phitozopher,
dise(;l4 and was buried here in

1804,

From East Prussia we can returmn
home via Scundinavia—cither by
Copenhagen itrelf, or by its long-
wave relay, Knlundbore. Copeu-
hagen works on 281 metres, and
is thms only three stations above
Heilsbery on the tuning dial, the
intervening stations befng Prati-

" glava, and - Radlo-Liege, a small

Belgian staticd.

Popular Station
On nearly all sets Kalundborg

' the long-wave relay of Capen-

hagen, will be casier, this station
being well known and situated a
few degrees above the Oslo wave-
length. The announcements are
common  to both * the Danish
stations, and are uvsually-given as
¢ Kalundborg-Copenhagen.”™

When Kalundborz gets its pro-
mised increase fn_ power it will
certainly be a highly popular
station, for even now it iz simgu-
larly well received in this country,
probably on account of the fact
that it has a flue Aderial system
zi(:.uated right at the water’s

ge. -

It is thus particularly appro-
priate to act «s our last port of
call in a visit to some of Furope’s
seaboard stations—a visit that has
shown what an amazing diversity
of life lies hehind those clustering
program:nes.

This picture shows the broadcasting aerial of the Fre
mentioned above.

e Town of

Danzig, which acts as a relay of the Konigsberg programmes,
Danzig works on rather low power on a wave-length of 453-2 metres.

—
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HOW IT WILL LOOK

The_picture above is a plaster model of the
architect’s conception of the completed Radio
City-as it will -appear when the '£50,000,000
contracts are completed. Some idea of the
towering and impressive height of the sky-
scrapers can be obtained by noting the
““tall * church spire, which will be left ‘in
position on the left-hand corner of the site.

MORE VIEWS OF

THE FIRST

RADIO CITY

The great home of New
York’s Radio and Tele-
vision interests

BELOW THE STREET LEVEL

As one of the skyscrapers is going to rise
to 68 storeys the foundations have got to
go down to solid rock !

Above are seen some of the steam shovels
and cranes, working many feet below the
street level.

F-

_ the great excavations now in full swing

- est amusement centre. Located between

EXCAVATION EXTRA-
ORDINARY'!

Above and to the right are more views of
for the foundations of the world's larg-

Fifth and Sixth Avenues, and Forty-
eight and Fifty-first Streets, the group
of buildings will include three giant
skyscrapers, and embody several
theatres, as well as the broadcasting
headquarters. They will take three years
to-complete—even at New York speed !

..L.I
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Some practical details of recent reception
jrom stations working on wave-lengths

-
-
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> uriNG the past few weeks
I ) reception on the long waves
has been of the all-quiet-
and-humdram variety, and if there
has been nothing very pleasing to
brag about there has certainly been
nothing,very displeasing to grumble
tat. Apart from a few bursts of
" atmospheries, especially noticeable
during the stormy period following
Easter, ‘the long-wave band is
standing= vuip to the- encroach of
gpring very well.

X [

In connection with the Soviet
radio plan, mention has already
been made in these columns of the
new Russian broadcasting stations,
and for the listener on long waves
there has heen evidence of increas-
ing activities here.  Both the
Moscow Trades Union and the
Leningrad transmissions have been
unusually powerful or unusually

-+ lucky—the .effect being far better
reception in England than was to be
expected from past performances
of these stations.

Several New Russians

In addition, a number of new
heterodynes and strange carrier-
waves suggest that the Soviet radio

1
|
]
}
|

3

for those who
wish to hear
their pro-
grammes in Morse.

The reports received from differ-
ent parts of the country indicate
that Radio-Paris is now putting
out a very satisfactory trans
mission, and has settled down with
the new transmitter to give con-
sistent service. It is probable that
more listeners tune to 1,725 metres
than to any other foreign wave-

DESIGNED FOR D.X.

above 1,060 metres.

easy to receive, works longer hours,
and gives better programmes than |
ever before.

Variable Reception

The Bcandinavian stations have |
been interesting, and have intro-
duced an air of unexpectedness into
the search on long waves. On some
nights Motala would come over like
the local, while a couple of nights
later hardly a trace of it could be
heard. Oslo, too, has been switeh-
backing in strength, * with sur-
prisingly rapid ups and downs.

One curious feature which has
been commented upon is that if you
tune to, say, Motala, and find he is
coming over well, it is most im-
probable that- he will let you
down in listening to him for an
hour or so. And yet on the next
night it may be almost impessible
to get good reception.

* #

It is expected that before the
improvements arc effected to our
own Daventry long-waver, the
Danes will have increased the
power of Kalundborg. When this
happens there should be a great
increase of interest in this station,
which already is greatly favoured
on account of its lively and good
mustcal programmes.

A Disappointing Station

campaign 18 going forward m good
style.

:

% £

Right at the top of the wave-
band, near Huizen, a total stranger
has been butting in,which is presum-
ably one of the new Russians. -And

4 v > 4
A ‘ ‘ /; J ‘ L3 A\ D
This rather unusual picture shows two of
the special type masts used at Nauen,
Germany, to support the aerials for work
with America.

Of the other long-wavers, War-
saw maintains its remarkably good
degree of strength and quality,
coming next to Eiffel Tower as an
excellent alternative. The most
disappointing station has been
Konigswusterhausen, which now

length on the long waves, and it is
certain that ever since the old days,

in addition to the actual broad-
tasting stations I understand a
| _number of telegraphics are in con-
templation, so there should be. -
plenty of links with Russia very-soon’

when this station was known as
“ Radiola,” 1ts programmes have

. been very high in the regard of the

British listener toi foreign statians.
Under the- 1iéw. conditions it is

seems completely overshadowed by
Daventry, and far, far more difficult
to get than the equivalent-power
Germans on the medium wave-

lengths.
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. Countries to Listen For—

POLAND

Some details of the great country that lies on the
east side of Germany, and of the excellent broad-
casting service which it has installed.

esssassesveasssssscesssERENs,

3 Iassas 2 .

4E great country ‘of Pbland, For Peland has a first-class broad-
over 240.000 sq. miles in casting system.

cxtent, is a republic that This is distributed from six

was created by the Peaco Con- points, namely, Wilno. Poznan,

ference at the close of the Great Warsaw, Katowice, Cracow and

War. It has a population of about Lwow. Of these stations, Wilno

30 tnjllions. and Lwow arc well over 1,000 miles

Poland is almost entirely an from London. Warsaw is a little

inland state, though a shert
strip of it extends northwards to
terminate on the coast of the
Baltic Sea—the famous “ Danzig
Corridor.” To the wcst of it lies
Germany, and to the east, East
Prussia, which is thus cut off from
the rest” of Germany by the
Corridor.

less than this.

Katowice, placed roughly cen-
trally hetween the others, is some
835 miles, and on its wave-length
of 408 metres, a little above the
Midland Regional, it stands out
as one of Europe’s best-known
medium-wave stations.

From a broadcasting point of
view, the easiest way to get fo
Poland is to tune to the long waves
and adjust for 1,411 metres,
which is immediately below Eiffel
Tower and o little above Motala
Sweden. Here you will find
Euorope’s most powerful long-wave
broadcasting station, Warsaw No. 1.

British DBuilt

The Warsaw transmitter which
was  built  at the Marconi
works at Chelmsford, England,
put out its first programmes in
the second week of January. 1931,
and in the short time which has
elapsed since then it has hecome
one of the most faimous and well-
liked stations in Enrope:

Its power. five times as great as
Daventry, 5 X X, was at that time
in excess of any other broad-
casting station in the world. The
faect that Warsaw No. 1 gives
ervstal reeeption over the whole
ol Poland—which, with its great
forest areas, is not a partieularly
ensy country for broadeasting—
will indicate the Ligh cfliciency of

Nearby Countries

On the north, Poland is hordered
by Lithuania (as well as by Tast
Prussia), to the east by the “oviet
Republics, while to the south are
Ronmania, and Czecho-Slovakia,
with Gerinany in the south-west
and west. Prior to 1914, Poland
had been partitioned up amongst
some of these powerful neighbours,
and did not exist ax a separate
country ; but it had had a long
and glorious history as a separate
cntity before that took place.

The Polish langnage s of
Slavonie .origin, and although it
looks -difficult on paper, being full
of sz's, rz's, ps’s and similar
difficult-looking consonants, it is
really a distinetly pleasing language
as anvone may judge by listening
to the Polish stations.

A Romantic City

The chief town and present

capital is Warsaw, 1t lies in the

lieart of the country that bag
always been Poland, but from the

tith. to the 16th centuries the Poland’s  central  broadcasting

capital was Cracow, in Little station.

Poland. On a sensitive set this station
The language, literature and is powerful cnongh to come over

music of Poland has survived
conquest’ and partition, and to-day
they are knitted together more
closely than ever before by radio.

quite well in daylight. and a good
time to tunc for it is just before
11 a .. which, incidentally, is mid-
day in Warsaw. At thjs hour

THE VOICE FROM POLAND

You can hear this charming young lady on I,411 metres,
where she announces the Warsaw programmes with great
clearness, introducing her station to listenersas ‘‘ Varshova.”’

At home she is Mrs. Janina Sztompka-Grabowska.
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Warsaw sends out a time signal,
followed by the letter W in Morse
(+==) and by the famous bugle call
from Cracow.

This bugle eall—which suddenly
breaks off in the middle—com-
memorates the death of a bugler
who was killed by the enemy while
giving the alarm, and it is one of
the most interesting interval
signals in the whole of Europe.

Another intcresting feature of
the 11 a.m. transmission irom
Warsaw is the fact that a part of
the signal is reprated at intervals
on a rising scale. and as the notes
get higher and higher they afford
a very good test for high-note
response of your receiver. © The
Polish musical programnmes are
first-rate in  quality, and the
Saturday evening concerts by the
Philharmonie Orchestra, generally
about 7 p.m., are of special intercst.

The piano- music, especially that
composed by Chopin and com-
memorating the troubled history
of Poland, {8 another noteworthy
featitre of tlie transinissions.

With its chequered listory, its
beantiful musie, its trinmphant
return to the map of Europe, its
ambitions and suecessful broad-
casting network, Poland is cer-
tainly one of the miost interesting
countrics in the whole of Europe.

RADIO AID
FOR AIRMEN

Simplifying Landing in Fog.

HE German  experimental
aviation station is now
testing a new radio appara-

tus by means of which it is hoped
to avert the dangers now attendant
upon every aeroplane  which
attempts to land in a fog. The
device is based upon an . ultra-
short-wave transmitter with an
automnatic - recording instrunent
attached.

Fog is notoriously the airman’s
most dangerous and insidious foe,
particularly during the process of
landing. It must be remembered
that the landing speed of the
average 'planc is from 50 to 60 milcs
per hour.

I the landing takes place in an

aerodronie familiar to the pilot, the
position is not so bad. But if it be

The towns having broadcasting stations are shown in the heavier
type. =

on an aerodrone which is unknown
to him, or if (as happens fairly
frequently in a heavy fog) it be a
forced landing on an opeun field,
there are obvious and ugly possi-
bilities In sueh a tremendous
landing speed.

Broadcast Warnings

The radio services from wetcoro-
logieal stations and from airports
have greatly mltigated the fog
danger by warning the pilot of fog |
banks, thus enabling him to avoid
them in many cases, either by
circumventing them or by rising
above them. But this scrvice doces
not enable the aviator to dispel the
dangers of fog when he is actually
in the midst of it

The present invention attempts
to eliminate the dangers by means
of an ultra-short-wave apparatus.
Preliminary -tests have proved
suceessful, and the Lufthansa is
only waiting for the final report of
the German experimental station
for aviation beforc adapting the
system to its "planes on the various
air routes.

‘“ POLSKIE RADIO”

i

When you hear a man’s voice
announcing the above from
Warsaw you can be fairly
sure you are listening to Mr.

Tadensz Bochenski.
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NEWCASTLE.

metres hefore or when the
Scottish National service is

inaugurated.
Ed £ Ed
W 3 X A U recently attempted
l an OB from a train
i|  travelling at over sixty miles
per hour.
* =

BEROMUNSTER is arranging
a May broadeast to com-

) ~memorate the opening of
the - famous St. Gothard
Tunnel fifty years ago.

* B 3

INDIA. The Government has
i made an official announce-
ment that it will itself carry
on the broadcasting service,
which had been threatened
with extinetion.
9 * &* *
HAMBURG purchased a short-
wave transmitter last De-
cember, and is using it for
relaying running commen-
| taries in econnection with
1 sporting events, etc.
+ *

RADIO SCHAERBEEK, the

Belgian station which ap-
1 pealed against a fine and
confiseation imposed upon

withdrawn the appeal.
* & *

.\ BRESLAU. This station,
which has been coming
through well on its present
I'5 kilowatts, is eventually

to inercase its power tc
i 60 kw.
*® E #*

LONDON. Experiments are
now heing conducted with a
new t of mierophone,

11 called the Edison microphone.

* * *®

LENINGRAD. The State
Opera Theatre is to broad
cast more opera. Certain ot

4 the German stations havs

already picked up Lenin-

grad and relayed the pro-
grammes to German listeners.
} & =

B8ROADCASTING HOUSE. The
big change-over trom Savoy
Hili t6 Portland Place, which
started oflicially during the

last week in March, will con-

tinue this month.

:

é

4

It is probable
that Newcastle will take a
wave-length of about 210

it by the courts. has now |
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STATION ALTERATION

Items of interest about the world’s broadcasting

stations, the increases in power, and particulars of

new services, and so forth, chronicled for the benefit
of long-distance listeners.

seanus,
.

¥

LEIPZIG. The new high-
ower station is scheduled
o be on the air for first
tests by next June.
*® * &
LILLE (France) is to follow
the example of Poste Pari-
sien, and install a high-
power transmitter.
sk £

MADRID. The great Con-
ference on Radio is to be
held from September to
December, 1932.

&

* E:

VIENNA. The proposed in-
crease of power to 100 kw.
will not raise Vienna to the
same status as Prague and
Warsaw, which each employ
120 kw.

RABAT. The Moroccan
station recently increased its
power from 2:5 to 6 kw.

* & *

POSTE PARISIEN recently en-
larged its announcing staff
by engaging M. Laporte,

who was one of “ Radiola’s
original announcers.
£ % Ed
RADIO VATICAN. The open-
ing call of this station is
“ Laudatur Jesn Christus.”
ko3 B %
TOULOUSE has engaged
several professors for a new
series of language talks, in-
cluding English.

E F3

AMSTERDAM 1s holding an
International “ Sound and

THE JUNE

Don’t forget to order your next month’s “M.W.”

It will be on sale June 1st, and will contain another

‘“ World'’s Programmes’ *’ supplement specially com-
piled for the long-distance listener.

sscesnan

‘MW,

MILAN’S new station will be
of the same rating as the
B.B.C. Regionals—50 kw.

*® #* A

MOSCOW can often he heard
in the small hours, sending
a programme out for the

# * ¥
BAKU. A new Soviet station
has been opened at Bakw,
on 1,715 metres.

= % &

LISBON. Portugal is contem-
plating a Government-owned
broadcasting station to work
with a power of about 20
kw.

benefit of its night-workers.

Picture ” exhibition from
May 6th to May 16th, repre-
sentative of radio and allied
interests.

(Particulars can be ob-
tained from Heerengracht
581, Amsterdam.)

% * B

ABERDEEN. There is no in-
tention of withdrawing this
transmitter when Falkirk’s
two services are in opera-
tion, as the area it serves is
outside the service range of
the latter

T'ests from the

on 3764

be

about the time [

thesc words appear in print
% £ *

FALKIRK.
new Rcgional
metres will probably
radiated

CSEPEL. The powerful new
Hungarian station is now
due on the air (on 2I1
metres), and should shortly
be using its full power

* #® *

THE SCOTTISH NATIONAL,
which will be *‘faded-in "~
for service when the new
Scottish Regional has pro-
perly settled down, will at
first use a wave-length of
288-5 metres.

= *

%

PLYMOUTH. Like Boume-
mouth, this station relies on
the wireless link from Daven-
try 5 X X for all its “ morn-
ing > transmissions, i.c. those
up to 2.30 p.m.

LR *

RADIO NATIONS. The new
League of Nations equip- ll
ment at Prangins includes |,
two powerful short-wave
transmitters—one French
and one British, the latter
having a power of 203{\v.

* * L

LIUBLJANA. Listeners in |
South America have re-
cently been amazed to tune
in this famous Yugo-Slavian
on 574-7 metres.

* ®

REYKJAVIK. Iccland’s long-
waver has been getting over
better of late. 1ts time is
‘one hour behind Grecnwich,

*
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AT SUNNY
SALZBURG

Surely there are few broadcasting stations situated so pictur-
esquely as Salzburg, part of which is shown in the foreground
of the picture above. Another view of the station is given
below, and to the right is a close-up of one of the trans-
mitting panels.

. szweg
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‘ USINESS in Vienna preveunted me
! from seeing the broadcasting
i “station there. But, from a
radio pomt of view, the visit was not
entirely unfxmtful I managed to get
a promise from a “ Radio Wien ”
| official that when in Salzburg I should
be allowed over the transmitter.

“That’s a relay station?” T
';'nquile'd
“ Yes,” said the Vienna man, “ the

Salzburg station” is connected by
j,elephone cable with the studio here.
When you get to Salzburg you will
be able to sce what our relay arrange-
ments are.”’

i After a week’s delay I did manage
| to get to Salzburg, and lost no time in
rrettmg over to the west side tosee the
| station.

Relays Vienna

Salzburg is only one of the five
stati(_)ns' which take the Vienna pro-
grammme, and to me, as a British
listener, it is hard to see why, con-
sidering the fact that Vienna’s power
at thc moment is 20 kilowatts, so
many relay stations should be needed
to put out the same programme. The
other relays are at.Graz, Linz, Inns-
bruk, and Klagenfurt.

There was difficulty in getting a
wave-length for Salzburg when it
opened on December 2lst, over two
years ago. The Vienna man had told
me that.

The relay workson 218 metres, and
it is a’~common wave-length with
Flensburg. Graz, of course, has a

Avisit to Sal:burg by Our Speeial

Corrvespondent, who describes

Vienna's way of velaying its pro-
granunes over the country.

Jeasnssensassses
lssssssransssnne

wave-length of its own, 352 wmetres,
and adheres to it 1em¢u]\ably well.
The average error over a month’s
working is only 0-3 kilocycle.

Dodging Interference

Salzburg’s error is much greater
than this, and the reason is that the
engineers have had difficulty in
getting a frec transmission- space in
the ether.

In the previous month, for instance,
Ralzburg remained dead on its wave-
length for seven days, but afterwards
had to shift up and down, always
keeping slightly above the common
wave-length of 218 metres in order
to be free of interference.

The station is in most picturesgue
surroundings, being under the shadow’
of one of the many old towers which
are a feature of Mozart’s birthplace.
It is a little one-storey affair of rein-
forced concrete and 1s even smaller
than the B.B.C. Tatsfield listening
station.

Almost Amateurish
Inside most of the space is taken
up by the transmitter panels, which
look for all the world like those of an
American amateur’s  transmitting
station. The apparatus is on rather

more ambitious ‘lines than is owncd
by the average British amateur
transmitter, but as the output power
is only just over half a kilowatt it does
not make a very big show.

The panels are enclosed in a metal
franiework with safety locks at the
hack so that as the gates are opened
the power is switched off. All the
power comes from the local supply
lines, and is rectified by a‘scparate
bank of valves. fi—s

For a small relay station the gear
is unusually compact. :Each panel
carries five separate racks,. the valves
being ‘at the top and’ the coupling
and' smoothmﬂ condensers helow:

The master oscillator drive is
enclosed in a separate metal box at
the extreme left-hand side of one of the
panels, so that there is no chance of
any feedhack from one of the earlier
valves.

Crystal Control

The wave-length is kept constant
by a quartz cryst.ll and this, too, is
enclosed in the metal box. I was
shown the crystal stage, and the
engineer made a great.point of the
fact that one of the-reasons why
Salzburg. always keeps on its wave-
length 1s that the crystal and valve
of the master control are conncoted
through a’ speeial trap circuit to the
first valve of the actual transmitter.

The idea of this is, that if the|
frequency of the last. valve of the
transmitter  changes at all-—if the
aerial sways, or if there is any variation

— o=
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Salzburg’s Wavé-length is Controlled by a Crystal

in the power lines—it cannot .react
back on t6 the drive valve.

All the valves are lit-from the A.C.
supply and special precautions are
taken to prevent the H.T. supply of
the first valve after the crystal
varying.

There is one complete panel devoted
to the modulating gear, and this is
coupled up at an early stage in the
transmitter — almost immediately
after the crystal
drive. Theother
valves in the
transmitter are
ordinary  ‘high-
frequency ampli-
fiers.

Air-Cooled

Valves

Not one of
them is water~
cooled, for the
power is too low.
The coils are
about 6 in. in
diameter, and are
wound on light
ebonite supports
with little tap-
pings, so that it
18 a matter of
only about five
minutes to
choose new tap-
pings, put in a
new crystal, re-
tune the drive,
and alter Salz-
burg’s wave-
length.

There is, of
course, a_ long
land-line back to
the Vienna
studios. There is
no studio at-Salz-
burg. Ordinary
telephone  lines
are used, and I
saw the filter
circuit at the
Salzburg end, which is used to make
up for a loss of bass over the long lines.

A permanent-magnet speaker is
connected to the first stage of the
amplifier which deals with the studio
programme on the incoming line, and

operator has a private line through to
the studio so that he can give the
signals on the indicator board.

on the automatic telephone the station -

I saw the station started up for a
late afternoon programme. It had
been in use all day, and the Vienna
programme on that particular day had
started at 820 in the morning.

An Easy Starter!

It took only three minutes to get the
whole station going; a big difference
from the B.B.C. Regional station,
where they have to get in readiness

A RADIO ROOM AT CHARTERHOUSE

This is a scene in the famous public school near Godalming, where facilities for radio
instruction are given in connection with the O.T.C. The boys also experiment with their

own ‘“unofficial '’ sets.
about half an hour before the pro-
gramme begins !

Badly Screened

Salzburg was chosen as the site for
the station because of the huge popu-
lation in and around the city. My
private opinion is that it is not giving
the relay a chance, because of the
trees and big buildings in the neigh-

bourhood. = The aerial is quite a short
one, and there is a vertical lead-in from
the flat roof of the station building.
Mental comparison with the New-
castle relay station, which I saw a
year ago, 1s in favour of the B.B.C.
gear, at least as far as constancy of
wave-length goes. Crystal control is
all very well in a big commercial
station, but an ordinary master
oscillator—as the B.B.C. uses for its
relays—is more
reliable and auto-
matic for relays.
At least, that is
how it strikes me.

SCHOOL

Patent

Difficulties

I asked if they
had tried tuning-
fork drive, but
there appear to
be patent diffi-
.culties. The man
at Salzburg had

never been to
England, but he
had heard all

about our fork-
controlled relays.
and from the
Brussels wave-
length he knew
of, and marvelled
at, their rigid ad-
herence to our
National com-
mon wave-length,
288-5 metres.

The reasonwhy
Graz, Linz and
the rest don’t
share common
wave-lengths  -is
that they are
too close. There
would—at least,
80 they think-—
be “fringe” wave-
length  changes
which would
cause sideband distortion.

If they could devise some scheme
whereby a common wave could be
used, other stations would benefit
considerably. Our own relays have
the advantage that their tuning-fork
synchronising gear enables them to
“keep - station ”’  with- far greater
accuracy than with any crystal-con-
trolled arrangement.

R
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THOSE SHORT-WAVES

ROBABLY 50 per cent of tke
readers who glance at this
article know quite well that

signals from untold distances may
be received on the short waves with
the belp of qnmite a simple receiver,
but are just content to accept it as
some queer sort of magic and leave
it at that. Certainly there is no
reason why one should bother one’s
kead about the technicalities, any
more than one need know all about
radio to be able to enjoy a symphony
concert or a vaudeville programme.

But it is- always interesting to
know, for these waves (below, say,
100 metres) behave in quite a differ-
ent manner from the longer broad-
cast waves.

The chief difference is that when
they leave the transmitting aerial a
great proportion of them are sent
off upwards into the ether at an
angle varying between 15 and 60
degrees to the horizontal.

Two Separate Radiations

If you imagine this state of affairs
you will see at once that these waves
are not going to be much use to
anyone fairly close by ; they will
pass well over their heads. The re-
mainder of the transmitted power
spreads out in the same manner as
it does on the longer wave-lengths,
but owing to certain properties of
short waves it is -absorbed very
quickly. It doesn’t reach, very
often, to a distance of more than
20 miles or so on wave-lengths of
20 or 30 metres.

It is this property that explains at
once the long-distance reception that
is possible, thanks to our good friend
the Heaviside ayer. We most of
us believe this to exist-—although
there are some diehards that don’t
—in the form of a stratum in the
upper atmosphere, at heights vary-
ing between 50 and 200 miles.

Qur short waves that have been
¢ ]ost.”” after leaving the trans-
mitting  aerial proceed straight

10w &

Have you ever wondered just why short waves are

able to cover such spectacular long distances?

Here is an interesting and easy-to-understand

account of their adventurous journeys, by W.L.S.,
« M.W.’s ”’ famous short-wave expert.

abead until they meet this layer,
when two things happen to them.
Some of them penetrate into 'it, are
refracted (or ‘‘bent?) and come
out again, while others are probably
reflected from the surface. They
then simply proceed in their new
direction until they come down to
earth again.

Refleeted Back to Earth

As the ‘S refracted '’ portion
emerges in the form of a broad
beam, it spreads still farther, with
the result that it does mot arrive
back on the earth’s surface at one
isolated spot, but over a fairly wide
region.

Thus between the place where the
direct ray fades out—owing to the
absorption mentioned—and the
place where the reflected beam
arrives back, there is a ‘‘dead ”
region in which that particular
transmitter cannot be heard at all.

To complicate matters still further,
the Heaviside layer is constantly
changing. Its height varies with
the time of day and the angle at
which the sun shines on the parti-
cular part that is treating our sig-
nals ; it also varies with the con-
dition of the san——sunspots cause a
marked variation in short-wave
reception conditions ; and it pro-
bably changes constantly with the
movement of the earth round its

orbit. .
Thans the distant spot at which
our given signal produces.the great-
est effect may be shifting about from
day to day, accounting for the
strange *¢ dull periods’’ that every
short-wave man knows all about.

Comparison rwith Mediun
Waves

On the broadcast waves, of conrse,
it is the direet ray that does most of
the work, and we have the fairly
safe rule that signals weaken off as
one moves the receiver away from
the transmitter. Even that, how-
ever, is not Invariable, as we come
across locations at which certain
stations come in exceptionally well.

Generally speaking, however, re-
ception conditions for poweriul
broadcasting stations on the short
waves remain abont the same for
at least a hundred sqnare miles or
s0, unless one is troubled with local
absorption.

| REMEMBER :—

: a set may be no :

greater than that :
: of its least effi- :
: cient component :
: part. :

T

"
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The same effect that wipes out
the direct ray before it has travelled
far from the transmitter may easily
do similar things to the reflected ray
after it has come back to earth.
Steel-frame buildings, gasometers,
overhead cables, all have nndesir-
able effects upon short-wave signals.

One factor that has not yet been
mentioned is the wave-length used.
Waves of different length penetrate
the Heaviside layer to different
depths, just as the component parts
of sunlight are separated by passing
through a prism. Thus the reglon
in which the transmitted wave ap-
pears again on the earth is governed
by the wave-length used.

The general rule is that the shorter
waves *“ skip 7’ over a greater dis-
tance ; 80-metre transmissions are

MoberN WIRELESS

heard quite well at 200 miles, 40-
metre at 500 miles, 20-metre at

2,000 miles, but 10-metre often
do not ¢‘ come down "’ again at all.
The 10-nietre transmissions pro-
bably penetrate right into the Heavi-
side layer, and may even emerge
on the other side !

The Seven-Metre Band

Seven-metre transmissions: have
a particnlar interest for us just now,
and these probably do the same, so
that it is the fairly restricted direct
ray that will be of use to us for
7-metre broadcast reception.

If we ever find out where these
““lost ’’ transmissions eventually
do go, we may have to alter the title
of this section of ¢ M.W.”" to *“ The
Universe’s Programmes ** !

““BRITISH EMPIRE CALLING”

How to find and recognise the far-flung stations

of the Empire is the subject dealt with in this

extremely practical article for the possessor of a
shert-wave set.

Cecessssssesssscssennea?

HE growth of short-wave
broadcasting during the past
year or so has resulted, in

the year 1932, in a wonderfully
comprehensive list of regular pro-
grammes from all parts of the world.

No one but the regular listener
with plenty of time on his hands
realises just how many different
countries there are **onm the air.”’
The writer recently compiled a list
~from his own receiver and other
‘sources—of all the British Empire
stations that the average short-wave
listener can hope to tnne in, and in
the hope that it is of interest to
readers most of the information is
retailed herewith.

The best-known of all the Enipire
stations is Sydney (VK2 M E), on
31:28 metres, He is on at all sorts
of times, but he can, as a rule, be
regularly connted on for the follow-
ing : Saturday nights, 8 p.m. to

0 p.m.; Sunday mornings, mid-
night till 4 a.m. ; and every morn-
ing from 4.30 to 7.30 a.m.

Australian Stations

Immediately. above him is the
lesser-known Melbourne(VK 3 M E),
on 3155 metres. He should be
heard jnst after midnight on Wed-
nesdays and Satnrdays. Sydney, by
the way, also works on 28-5 metres
and 378 metres ; he comes over
well on the former wave, but is
seldom heard on the latter.

Another Australian that appears
in the lists, but one that is seldom
heard, is Melbourne (VK 3 U Z), on
34 metres.

Turning now to Canada, we have
quite a list of transmitters, most of
which have been reported in this
country at some time or another,
and all of which are definitely ¢ in
action.”” The bighest in wave-
length is London (Canada), V E 9 BY,
on 62:58 metres. Coming down a
little we find Drnmmondvills
(VE9 DR), on 19:96, and some-
times Winnipeg (V E9 CL), on 48-5.

A little lower still there is London
(VE9 B Y), again on 46-67 metres.

The same station works on yet a
third wave, 34-68 metres.

On 256 metres—next door to
G58 W, on the upper side—we
have Winnipeg (VESJR); and a
little lower, on 25:43 metres, there is
Bowmanville (VE9 G W).

Africa is represented by Johannes-
burg and Nairobi (V.Q7 L 0), both
in the neighbourhood of 49 metres.

- Both stations have recently been

coming over well during the even-
ings, starting as early as 7 p.m.

This completes the list of ¢¢ legi~
timate > broadcasting stations, bnt
there are, in adlition, the following
commercial telephony statioms,
which generally handle traffic but
may occasionally be heard testing.

The Longest DX

Starting ‘¢ at the top,’’ we have
VRT (Hamilton, Bermuda), on
59-42 metres. There is Rughy
(G B S), on 42-9 and 325, and CG A
(Drummondville, Canada), on 32-1.
Hamilton works again on 29-8, and
Wellington, New Zealand (Z L W),
on 27-3. The latter station is inter-
esting, as representing the longest
DX that you will ever tune in from
this world !

Below 30 metres the Rugby sta-
tions (6BS, GBU, GBW, and
G B X) may be heard on all sorts
of different wave-lengths, working
either with the States or some part
of the Empire.

Finally, we must mention the
British ships. Those most often
heard are the Majestic (G F W V),
the Olympic (G L § Q), the Homeric

(GDLJ), and the Belgenland
(GMJQ). They work on 33-95
metres, 22-68 metres, and 17-05

metres.

It one includles the amateurs, they
?rovide another 3,000 or so of
¢ assorted Empire stations.”’ Coun-
tries strongly represented are South
Africa, Canada, Australia, New Zea-
land. There are also small gronps
in Malaya, Hong Kong, India,
British West Indies, Iraq, and Egypt.

7/ o /7 mm—
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WORKING ON THE

MEDIUM WAVE-LENGTHS

Some topical notes on reception conditions and on the out-
standing stations between 250 and 550 metres.

Higher Power and Daylight Results—Rome’s
Decline—Fall-off of some of the Favourites—
The new Poste-Parisien, etc.

!

| N spite of what the calendar says about the progress
1 of 1932, good long-distance results on the medium
waves are still easily obtained.

Good Results in Daylight

With a sensitive set there is still no-need at all to wait
for dark, and a careful combing of the dials will soon
provide an alternative or alternatives, probably from
ag far afield as Toulouse, Heilsberg, Trieste or one of the
other Italians. And it seems quite on the cards that
such daylight reception of medium waves will be possible
to some extent right through the summer.

There is no doubt that the general increase
in power of the European broadcasting

*«RADIO

Toulouse (385 metres) comes in the same category. l

Beromunster, on 459 metres, is another foreigner
which does not seem to be putting over anything like the
programme strength that obtained several months ago.
And several other stations might be mentioned, notably
Sotteng; (403 metres), which has definitely deteriorated
according to reports over large areas.

But the decline and fall of Rome, and of these other
favourites, tends to emphasise the very high level
attained and maintained by the majority of the popular
foreign programme-providers.

% s *
_ Arather curious point raised by one reader
1s whether the stations tend to fall off singly

stations is going to be a great blessing in
the summer, whatever it may have been in
the winter. On the dark nights, when even
low-powered stations come over well, there
| may have been a certain amount of resent-
| ment at the punch behind Prague or some
such powerful South-East Europe trans-
mitter, But in the brighter weather, when
there is a constant muttering of atmo-
spherics and only comparatively weak
reception, a few extra kilowatts at the

ZAGREB”

or ingroups ? He has noticed that Rome
and Beromunster, for instance, on wave-
lengths not far apart, fell off at about the
same time and failed to supply their usual
standard of reliability. While a few weeks
before his chart showed that higher up on
the tuning dial, round Budapest and Vienna,
similar groups of stations with wave-
lengths close together began to get weak
simultaneously.

* % %

transmitter make all the difference to the

foreign listener. stations

Ea S

On the other side of the pic-
2 ture we have to record
several stations who have
distinctly fallen from
grace, so far as British reception
1s concerned. One very noticeable

example is Rome (441
o metres), and, to a

*’ _;_,_.....‘ lesser degree,

The Yugo-Stavian

received in this country,
and here is Dr. Stern,
one of the “voices '’ of
Radio Zagreb, which
works on 307. metres.

Over another period, Berlin Witzleben
(4195 metres), and Katowice, Poland (408
metres), showed a noticeable decline within
a few days of each other; and although in
the case of Rome and Beromunster there is
a rather wide wave-length separation, it does
certainly seem as though not only single
stations, but certain sections ‘‘ on the dial,”
do seem to get weaker at certain times together.

are well

More Power from Post-Parisien

The Post-Parisien station on 3282 metres is putting
up a great show during the test of its new transmitter.

Incidentally, this station is still listed officially as
using 1-2 kw. at the time of writing, but judging by
the thump with which it arrives, a great deal of power
in excess of this is employed for the tests.

Reports in France indicate that the final power of
Post-Parisien will be 60 kw., at the Copenhagen rating,
which is the same as Stuttgart, Miihlacker, and Heilsberyg,
Germany, and is in excess of our own Regional stations,
‘which use only 50 kw.

“Incidentally, Rome is a 50-kw. station, Langenberg and
Beromunster rejoice in 60 kw., while Pragus is in a class
right by itself with exactly double this amount. The

Brivsh Regional stations by the way, use 50 k.w.
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FRANKFURT.

DAVENTRY.

HILVERSUM.

“ The World’s Programmes’

kRl

STATION INFORMATION

Items of broadcasting news of interest, from here, there

and everywhere.

MOSCOW. There is a Moscow

short-wave station on 43-38

metres, as well as the Trades.

Union relay on 50 metlcs.
#®

BANGKOK. Thlc statlon has

been testing on 41 metres
on Mondays, between 1 and
4p m.

B

KALUNDBORG The Copen-

hagen town-hall chimes, for-
merly relayed at 11.30 p.m.,
are now usually sent out at
11 p.m., during an interval
in the dance music.
The present
Frankfurt wave-length (3990
metres) has provisionally
been allotted to the new
Leipzig transmitter, soon to
be completed.

% E

It has been
decided to move the wholé
of the Daventry station to a
new site, farther west and
closer to Birmingham. - This
will increase the efficiency of
the transniitters and result
in a better service to North
Wales

s

LONDON Thc suggestion has

hecn made that the Children’s
Hour should be dropped,
and one advantage claimed
for the plan is that the period
hefore 6 p.m. might be a
silent one to permit listeners
to listen wundisturbed to
Contmentu.l plocrammes

HU[ZEN The power of the

Dutch long-waver is to he
more than treblcd in the near
future.

%

The projected
power-increase  at  Hilver-
sum is to be a big one—
flom 8 5 to 50 kl‘owatbs

£3

RADIO-PARIS The. power
of the new Radio-Paris
transmitter (Copenhagen

rating) is 75 kiowatts.

FECAMP. The popular Radio

WZXAB.

Normandie station has re-
cently been using a tele-
v1510n tr ansmlttcx
This {amous
American station broadcast
a television portrait of the
Lindbergh baE continuously
for four hOUlS and at 15-
minute intervals during the

main evening prograninie in

“the early efforts to trace the

kldnuppers L

&

CZECHOSLOVAKIA. Prepara-

|n]

tions are being made for
the provision of a Czecho-

closed German relays will
be re-erected in Coblence,
owing to the rather poor
results obtained therc from
Lan gen ber g

WBZ This famous statlon

at Springfield, Mass., which
was lately well received in
this country on medium
waves, is employing a ncw
transmitter and 100 per

cent modulation.
i * 30

TASHKENT is the name of the |

new Russian station that
was causing interference with
Kalundhorg.

In|

YOUR OVERSEAS FRIEND—

Why not send him * Modern Wireless *’ every month, to
keep him in constant touch with all the latest radio
news and developnients ?

Post his name and address with 17s. to the Subscription
Amalgamated Press, Ltd.,
Farrmgdon Street, E.C.4, and M.W."” will be sent
every month for a year,

Dept.,

Fleetway House,

o

KALUNDBORG.

slovakian - national short-

waveo station.
£ B 3

When the

new transmitter comes into

operation the old station

will be used as a standby for

Copenlmcren

£

AACHEN. the herman station

which recently closed down,
was the German name for
what we call Axx la- Chapelle

COLOGNE and MUNSTER re-

COBLENCE.

lay stations were closed on
March 21st, in conformity
with the German regional
scheme
It is pmsﬂJle
that one of the vecently

VOLGA BOATMEN

DROITWICH.

“5 X X.»

—11

are re-
ceiving wirelessed navigation
reports from a new station
at Nijni Novgorod. Wave-
length, 1,730 mctres

® e »

At the time of
writing, tests for a sito for
the new Daventry. station
are still procecding in the
Droitwich area.

% B

The B.B.C. has
stated officially that the
powei of the new “«3 X X»
will be about fonr times that
of the present outfit, and
approximately 100 kw. will
be delivercd to the aerial.

MIDLAND REGIONAL.

LEEDS

CT1AA.

MobperN WIRELESS

The
improvements to “5GB”
will bring this station up
to the status of the other
new Regionals—about 50
kw. to the aerial and a peak
modulatxon of 80 per cent.

B

The new  buried
cable (for cven frequency
response. between 50 and
6,500 eycles per second)
is now in service to Kdin-
burgh, via Newcastle.

#
The famous Lisbon
station has bcen getting
over extremely well on
42-9 metres since he im
proved his aerial system
Some W CCle ago.

ST. PIERRE and MIQUELON.

A broadcasting station is
to be installed for theislands
of St. Pierre and Miguelon,
niear Newfoundland, to relay
the programmes from Pon-
toise, the French colonial
statlon
=

WESTERGLEN The .Scottwh

Regional station at Wester-
glen, near Falkirk, is due
for its official public tests
about the time that these
words appear in print.

THE SCOTTISH REGIONAL.

The 376 i-metre wave
length is allotted to the
Scottish Regional, and 2885
metres to the Scottish
National. The latter will
be introduced in August or
September, if the present
arrangements materialise.
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of United States stations at
reasonable strength, I re-
cently had an experience which I
think unusua! enough to relate.
1 hail been working to complete
a receiver, and was 8o absorbed in
my work that 1 cempletely lost
count of time, and consequently
when I had compicted the receiver
and looked at the clock 1 was mildly
startled. for the clock fingers
pointed to aiter 1 a.m. The hour
heing 1ate, I considered it an excel-

Bssmms loggit.; a fair number

leut opportunity to stay up a little -

longer and see what fate had in
store for me as regards the Tecep-
tion of American stations

Govd Conditions

And S0, just betore 1,15 a.ni., one
might have seen me sisting facing
my receiver with headphones
clamped to my ears and, F expect,
the renowned far-away look D.X,
fans have when searching. Recep-
tion conditinns were good.

Within a few moments
1 was listening to music
originating from our oid
friend W T 1 C, at Hart-
ford, Conaecticut. An-
other favourite, just
below WTIC, the
well-known Atlantie
City station, W P G, was
also coming in extremely
well.

Leaving these stations,
I turned " up -dial " un-
tiit T came to "rest”
upon an obvious Ameri-
can station that was
unfortunately jammed
by a ‘‘spatk " trans-
mission which appeared
to be working on the
exact frequency of the
American broadeaster.
It did not take me many
moments to arrive at the
conclusion that it was a
sheer waste of time hop-
ing to hear anything
through the telegraph
transmission.

A Surprise

I was just about to
turn away when  the
code discontinued for a
moment or so. Imagine
my surprise when dur-
ing that brief period 1
heard my own name,
followed bLy the an-
nouncement, . . . three
thousand miles away
may be listening to this
station now .. ”
emanating from the
Ametvican station,

I was just able to
hear someone exclaim,
in true American style,
“Gee!” before the
telegraphic transmission  recom-
menced. This time it did not dis-
continue. and so I was not able to
discover where the station was
located. However, wherever it
was, there is po denying it gave
me an unexpected thrill |

Tuning away from the now un-
intelligible jumble, I found several
“fat v’ carriers, and so turned my
attention upon resolving the * fat-
test.”” This was easy, and in a few
moments I was listening to still
another old friend. W A B C, New
York.

Queer ** Music ”’

There were a fairly large number
of other stations coming in well on
this oocasion, but I was unable to
hear the calls from the majority of
them. However, W J Z, Bound-
brook; WNAG, Boston; and
:lgdl 0 D. Florida. were all identi-

L R 38, Radio Nacioual, Buenos
Aires, was the only South Awmerican
station audible, and strength was
such that it had not the slightest
entertainment value.

Another night worthy of note
was at the end of March, when the
D.X. “meru” was comprised
almost entircly of Argentine Re-
public statious !

Indian Oceans.

|

&

WHAT  THE DISTANT
STATIONS ARE- DOING

Further notes and news from a long-distance
listener’s Jog.

On this occasion (March 28th) T
received L R 2, Radio Prieto;
LR 3, Radio Nacional: LS8,
Radio Sarmunto (all of Buenos
Aires); and L V 2, Radio Central,
Cardaba ; besides other unidentified
stations, at remarkable strength.

LS8 came in at the greatest
strength, probably owing to the
fact that this station employs a
shorter wavelength than the others.
Tango music, and what I took to be
national “ music’'-—I hesitate to
call it “ music ” because it resem-

“WAY DOWN SOUTH”

bled to a very marked degree the
weird tunes of African Negroes——
were heard at good "phone strenyth
from this station, a detector and
pentode being emploved, whilst
using a six-valve receiver (2 8.G.,
det.,, 1 R.C.C., 1P, and 8.P) all
four stations came in at moderate
loudspeaker strength.

Fading Starts

Signal strength was constant
until shortly after 3 a.m:, when fad-
ing set in, By 3.30 a.m. this had
become so bad that only short
snatches of music could be heard
from these stations.

W T I C, Hartford, was the only
North American station worth
listening to, though there were

numerous other U.8. stations
audible.
During the recen! broadcast,

from station W P G, Atlantic City,
for the benefit of British listeners, [
was unable to use my receiver and,
consequently, unable to hear the
transinission, However, 1 have
many reports of reception of this
programme, which would &how
that it was recelved at good
strength over almost the whole of
the British Isles.

Besides reports oi the above
concert I have a sufficient number

of reception reports of American
stations broadcasting con-
certs to convince me that a few
details about these concerts in
general will be of interest, and pro-
bable lelp, to readers.

D.X. Concerts

These concerts are named ““ D.X.
concerts ’ owing to the fact that
they are broadcast with a view of
ascertaining how far the station
can be received. These concerts
are frequently dedicated to omne' or

AT SLANGKOP

Situated on the Cape of Good Hope, about 50 miles from Cape Town, the famous Slang-
kop radio station keeps South Africa in touch with the great liners on the Atlantic and

The towers shown have just been erected to replace the masts.

other radio society or club, or even
a foreign country—an instance
beinPg(}the recent broadcast over
w

In the majority of instances
stations taking part in these pro-
grammes are situated upon a wave-
length also occupied by other
stations. The obvious result is that
the range of the station is seriously
restricted. To ascertain how far
their station cam be heard—for
advertisement and other reasons—
the owner, or owners, of the station
organisc these concerts, which are
broadeast in most instances after
midnight, ag by that time the other
stations sharing the wavelength
will most probably have closed
down

Listeners are invited to send in
reports of reception, a verification
card or stamp being promised to
them, whilst in some instances the
stations offer prizes to those re-
ceiving the broadeasts farthest
from the transmitter. These broad-
casts are heard in Great Britain
around 5 to 6 a.m.

Low Power Data

As oue may imagine, thesc broad-
casts result in much interesting
information being obtained as
regards the range’ of ‘low-powered

transmitters. It has, for instance,
been ascertained that stations with
the absurdly low power of 10 watts
can be heard as far as one thousand
miles from the transmitter.

One should, however, bear in

"mind that nine-valve receivers are

the ** order of the day ”’ in America ;
100-watt stations can be received
fairly regularly across the American
continent, whilst they  are occa-
sionally received in Great Britain,
a fact that I can personally vouch
for, as during the remarkable season
of 1930 I-received W G B B; Free-
port, New York; W J A C, Johns-
town, Pa.: W H B Y Green Bay,
Wise.; and W W R L, Woodside, -
at fair sttength. (To the incredulous
I would add that I have verifica-
tions !) .
There are hundreds of stations
broadcasting these D.X. concerts,
and so I intend to content myseif
with a few details regarding a very
small number of them which em=
ploy -a_power exceeding 100 watts,
At Glace Bay, Nova..Scotla, we
find the popular mariné
and. .. fi<heries. statwn,
VAS, broadcasts
special programmes
~each week for an grgani-
wation kuown as”vhe
Radio Listeners’ Club
of New Engiand. These
transmissions are
broadcast upon 437°8
metres, with a power of
10,000 watts.
Another Canadian
statton which also
broadeasts speciat D.X.
concerts is the 1,000-
watt Hanulton (On-
tario) station C K O C.
is stetion works on
475'9 metres.

From U.S.A.

Turning scuthwards
we enter the United
States. Here we find,
amidst the wheat lands
of Dakota, a pular
broadcaster, S0C
in the important ¢ity of
Sioux Falls. This
station has been re-
ceived in England from
time to time, but not
%o frequently as its
partner, W RV A, at
Richmond, Va., which
frequently * comes
across.” Both these
stations work upon
270-1 metres, KS0 O
employing a power of
2,000 watts.

We next turn to a
less-known station,
W C AL, Northfields,
Minn. This station is
not 8o fortunate as

KSO0O, for whereas
the latter shares its
wavelength with only one station,
WCAL has seven partners.

W C AL employs 1,000 watts on
239-9 metres.

Leaving the 1,000-watt stations,
we turn our attention to two 500-
watt stitions, K O H, Reno (which
I need hardly mention is the city of
quick divorces), Nevada,and KQ V,
Pittsburg, Pa. Both stations work
upon 217-3 metres.

Zeesen—along with other Ger-
man stations—has been providing
some interesting relays from
America recently. Those desirous
of hearing these broadeasts direct
will find a Sunday evening with the
short-wave receiver extremely in-
teresting.

American Relays

The transmissions are—in most
instances—put out from station
W-2 X BJ, Deal Bench} and can
be heard emanating f{rom this
station at remarkable strength.
This station employs a wavelength
round about 30 metres, besides
that of 20-49 metres.

W-2X BJ can frequently be
heard arranging for the broadeasts
with DFC, Nauen, or DJB
Zeesen. Both these stations also
come in extremely well. e
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This article is the commencement of a new stage in this extremely fascinating series.

By

M.A.

\ W.A.BARCLAY

MoDERN WIRELESS

In it our contributor

discusses ammeters and milliammeters, and gives some very useful N-diagrams for finding shunt values.

P till now we have been con-

[! ] cerned with the “ dry bones”
of the subject of radio—the
essential preliminaries which every

wireless amateur must get acquainted
with if he is to. understand the

“hows ” and “ whys " of his science.

Such matters as the impedance of
series and parallel circuits—however
dry and uninteresting they may be in
themgelves—are seen to hecome of
vital interest and importance when
one thinks of the wide part they play
in modern radio practice.

Varying Impedance

For instance, the well-known prin-
ciple of varying impedance with fre-
quency is universally employed on
the H.F. side of receivers, where it
appears under the guise of the
“tuning system,” be it straight,
coupled, or even band-pass.

On the L.F. side the identical
principle is finding no less important
applications in the various methods
of ‘ tone-control ” which are now
being developed with such striking
success to correct tonal distortion.

But it is time to leave such general
studies, and consider some of the
more elementary applications of
theory to practical radio apparatus.

Current Measurement

We have dealt at length with
Ohm’s law, and shown the relation
which the potential difference between
any two points in a D.C. circuit has
to the current flowing between them.
The actual amount of current flowing
in sueh & direct circuit may be

measured in many ways, but of these
much the most convenient is the use
of an ammeter—an instrument with
which most readers will be quite
familiar. For the henefit of those
who are unacquainted with its proper-
ties, however, the following remarks
may not come amiss.

Current is led to and from the
ammeter by means of two main ter-
minals, the amount of current flowing
through the instrument being indi-
cated by a movable pointer reading
on a fixed scale on which the main
current divisions are clearly marked.
It is of the greatest importance that
the maximum value of current indi-
cated on the scale should never be

USING AN AMMETER

A2580 l II

a)

e ANAAAAAAANANN ]

L
L

]
L]

(6)
e AAAAAAAAAAN ~—
FIGL.

Showing method of connecting an ammeter
in circuit to measure current flowing.
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cxceeded, or dumage is likely to
resnlt.

To use an ammeter, i.c. to measure
the amperes passing in any circuit,
the instrument should be placed in
series with the eciveuit. Thus if
current is supplied to a resistance
from a battery as shown in Fig. 1 (a),
the ammeter would be connected as
shown in Fig. 1 (b), since it is thus in
series-with the mediuny conveying the
current.

“It’s Not Done ’’

To conneet it directly across the
battery wounld be to court disaster,
and a burnt-out ammeter. It is im-
portant to remember this, especially
as, if the voltage of the hattery 1s
desired, the normal procedure is to
place a voltmeter across its terminals,

Many a beginner has thought it
strange that, although he can measurc
the voltage of an accumulator by
applying a voltmeter to it directly,
yet to mecasure its current-producing
powers by the similar application of
an ammeter is one of the things which
electrically speaking, is simply not
done !

More Economical
In this ca