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I’M talking of radio valves. Mul-
lard P.M. Radio Valves with the
wonderful P.M. Filament. The wife
and the children think the same,
and you know kids, as a rule, have
very keen ears..... It was a long
time ago, shortly after people first
started talking about these Mullard
P.M. Filament valves, that I bought
one as a try-out, since all valves they
said were pretty much of a much-
ness. Well, believe me! The im-
provement that Mullard valve made
in my set plainly showed that there
was only one thing to do—fit Mul-
lard all through ..... I wouldn’t
be without them now and so many
others think the same, it kind of gets
you interested in the reason why.

Anyway, the secret of the whole business
lies in the Mullard P.M. Filament. First
of all it has a greater emission surface, in
other words there’s more of it. The re.
markable leneth and thickness of the
Mullard P.M. Filament is really amazing,
and it results in a greater flow of electrons
from the filament to the specially con-
structed plate. This increased flow is
perfectly controlled by a grid designed in
keeping with the Mullard Matched Elec.
trode System of valve construction.

ii

There are many other interesting points
about this filament. It operates at such
low temperature that there is no question
of the filament losing its original nature,
it remains tough. Why! ... You can tie
it in a knot long after a thousand hours
of life, and again its low current consump-
tion (075 amps) is very, very easy on the
L. T. Accumulator.

I’d advise you to put a Mullard P.M. Valve
in every valve holder on your set. How-
ever, try a couple and you’ll realise the
truth of what I’'ve told you. They are the
easiest valves to buy—every radio dealer
in the country sells MULLARD.,

o, ot A
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"Half a million
listeners can't
be wrong

Well over 500,000 Amplion Loud Speakers have been
sold . ... over half-a-million instruments chosen for
amazing fidelity of tone, for rich undistorted repro-
duction of radio programmes.
Let the pleased half-million guide your choice. Choose
Aniplion.
The Junior Cone A.C.z at 37/6d., the handsome
‘Chippendale "’ Mahogany Cabinet A.C.g at £7 0.0, 0r
any one of the extensive range of models in between
will give vou the faithful reproduction expected of
Amplion Loud Speakers.

LOUD SPEAKERS

from 37'6 to £7.0.0

GRAHAM AMPLION LIMITED, SLOUGH
London Showrooms: 26 Savile Row, W.1
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ﬁgmua’s MELODY jp

HERE’S full-toned melody

in every Cossor Valve. Cossor
Valves give perfect reproduec-
tion and distance too—they
bring in seven countries on the
famous Cossor “Melody Maker.”
Cossor Valves bring success to
any Receiver. Use them in yours.

Cy
g 2 . The Valves that
., Yoy, ", . (’): 2 - P
AT N N g improve any Receiver N
Advt. A. C. Cossor., Lt .. Highbury Grove, London, N.5 ((A— 5160

TheJBrown”
QLoudSpeaker
Price £15 15 0

In Japan (Land of the * Cherry Blossom ™)

All over Nippon broadcastmg as west. All the world over the
is enjoyed and, being artists to “Brown” Loud Speaker is
their finger tips, the Japanese .ciated. Everywhere it is
will have the ** JBTOWNI ” Loud appnctate o G N

Speaker. Its faultless rendering recognised as the standard of
of the truth charms east as well Loud Speaker reproduction.

They listen to the

Advt. S. G. Brown. Ltd., Western Avenue, North Acton. London, W. 3. &
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Sets of the Month—Valve Nomenclature—The Depths of Dullness.

Sets of the Month

X this issue of Mopuryx WIRELESS we present to our

] reacders a special loud-speaker supplement which
has been prepared by Mr. A. Johnson-Randall, of
the Mobkry WireLEss Technical Staff.

In connection with this supplement we also publish
a lony illustrated article by Mr. Percv W. Harris, M.I.R.E.,
on Loud-Speaker Coupling Circuits, bringing in exhaustive
details about output transformers, chokes, and fixed
condensers.

We teel sure that our readers will find this supplement
of great practical value, inasmuch as the information is
not relative to one particular type of loud speaker and
one particular output circuit, but covers the general
field in a way which should meet the desires of all classes
of readers who wish to operate their loud speakers to the
best advantage.

Three of the sets published in MobErN WIRELESS this
month incorporate wave-change schemes in deference to
modern requirements. For instance, the * London-
Daventry Crvstal Set’ is a simple, inexpensive wave-
change receiver. which will give ellicient results on both
loug and short wave-lengths.

The ©“ M.W. de Luxe H.F. Unit” 1s a special design
of the Mopery WrirrLEss Rescarch and Construction
Department. It embodies a scientific and simple wave-
change system. This is operated bv means of a single
switch. The unit can be hooked on to practically any set,
and it will be found eminently suitable for long and
ordinary wave-lengths.

The “ Twin-Wave ” Four is a powerful long-distance
receiver, also incorporating an efficient vet simple wave-
change scheme which is controlled bv a paunel switch,
allowing both the wave-bands to be covered without the
necessity of coil changing or internal alterations to the
receiver,

In addition, Mr. Kelsey publishes a description of a
verv cxcellent two-valve short-wave recetver which,
in view of the increasing popularity of short-wave re-
ception, should make a very wide appeal to our readers.

Valve Nomenclature

]T was pointed out in the “ Morning Post > the other
dav by the Wireless Correspondent of that journal
that there are 1,200 different types of valves on the
market.  This is rather an astounding figure. and the tyro
may be excused for feeling a little puzzled when hLe tries

to malke up his mind which type to choose.
Tt 1s all the more dillicult for the novice because many
ol the valves which he purchased. say, a vear ago, and

which have given him excellent service, are now more or
less obsolete, and he has to make up lis mind to replace
his old valves with their modern prototypes, taking note
of their various characteristics and the improvements
which have been made, as well as a multitude o! other
little technical points.

We have long advocated that the 4-volt valves, for
instance, could be abolished. By doing this manufacturers

would considerably simplily the problem for the amateur,
and, ineidentally, for themselves.

And, again, we are in entire agreement with the * Morn-
ing Post ” Wireless Correspondent when he suggests that
the various valves should be given names. There is no
particular reason at all why valves of various types
should have numbers and initials. Supposing a potential
purchaser of a Rolls-Rovce had to ask for motor-car
type 206 R.R., and supposing a Baby Austin was given a
type number of, sav, 266 B.A., it is easv to see that a
certain amount of confusion might arise and the prospec-
tive purchaser would very easilv tind it a matter of some
difficulty to remember such complicated titles.

The Depths of Dullness
A WRITER In one of the evening papers recently an-
nounced that he had bought a wireless set, and
since then had, nmight after night, crouched belore
the loud speaker in an attitude of “ humble expectation.”
But his expectutions never seemed to be fultilled for he
reckoned that the B.B.C. programmes “‘ plunibed the
depths of dullness!”

The programme question will always be with us, and 1t
18 becominy increasinglv dilficult, as the B.B.C. licence
numbers increase, for the programme directors at Savoy
Hill to find & happy medium—that is, to provide pro-
grammes which will more or less please evervbody.
The task, of course, is really hopeless; but although a
lot of publicity 1s given to those disgruntled ones who
perhaps for four or five nights in the week fail to get
satisfactory enjoyment when [istening-in, there are
admittedly hundreds and hundreds of thousands of people
in thig country who, on the whole, feel that the B.I3.C.
is doing its job very well these days as regards programmes.

There are, perhaps, two main points ol criticisimn :

1. The excessive number of talks, and the excessive
dullness of the subjects chosen.

2. The duliness of the Sunday programmes.

If the B.B.C. would pay a little more attention to these
two points we feel sure it would raise the level of the
programmes and please many more listeners who are at
present feeling dissatistied.

wwWw americanradiohistorv com
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A useful instrument for the experimenter.

By J. F. CORRIGAN, M.Sc., A.I.C.

Now for the use of the instrument.

ODERN  valves are  very
seldom found in a defective
condition, but nevertheless

amateurs who mav be working with
one or more of the older valves, or
with a valve obtained from one of
the many surplus stores, mav have
detected faults in these articles.

For instance, faulty connections
may often be come across in old
valves, the faults being localised
within the base of the valve, or at
the valve pins. Again, if an early
dull-emitter is still being emploved
it may be found to be inefficient owing
to the fact of its filament having lost
a goodly proportion of its clectron-
emitting properties.

The Essential Parts

Taults such as the above—some of
which are remediable, and some of
which are not—can readily be detected
by rigging up a little piece ol apparatus
aceording to the circuit shown in
the diagram.

Primarily, for the construction of
this simple valve tester, a milli-
ammeter having a full scale reading
of a few milliamps is needed. This
is mounted on a suitable baseboard.
together with a valve holder. One
side of the milliammeter is connected
to the anode leg of the valve holder,
the other side being placed in series
with the positive terminal of a 20-
volt (or thereabouts) battery. The
negative pole of this batterv is con-
nected through a switch or tapping
kev to the valve filament, as shown in
the 1illustration.

Filament Regulation

The second battery conmected in
series with the grid of the valve
should have an EM.F. of approxi-
mately 6 volts, its negutive terminal
being connected to the valve grid
through a switch or key. Fmally, a
small accumulator together with a
suitable rheostat 1s provided for
filament-heating purposcs.

A valve is inserted in the vacant
holder. The key wmarked X is then
depressed, after, of course, the fila-
ment Leating current has been turned
on.

Effect of Grid Bias

This will complete the anode
circuit, with the result that the
electron emission from the filament
will give rise to a deflection of the
milliammeter needle. Keeping this
key or switch depressed, the second
kev marked Z is now brought into

operation.
This will have the effect of
X‘lﬁe v 2o0v HAmmeTER
<O

FEEDEOPOTEIOPDTOLBLY

o &
© ODD ITEMS
PEBVLOCOLDPOOBLOBOBE

Using the Universal Short-Wave
Receiver described in MopERN Wiri-
Less for February, 192%, a Ripon
reader reports the reception without
aertal or earth of 2X AT, K DK A,
and various other long-distance trans-
missions.

£ * *®

In Germany the broadcast licence
{ee is much higher thaninthiscountry,
and the German pavs for lus licence
roughly two and a half times as much
as the British listener.
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imparting a newative potential to
the grid of the valve, and the result
will be a partial stoppage of the
electrons passing from the filament
to the anode. Consequently, the
milliammeter needle will tend to
swing back, denoting a reduction of
the anode current.

1f the grid connection to the valve
is not faulty the milllammeter needle
will swing back almost to zero under
these conditions. If, however, the
connection of the valve leg to the grid
is In any way at fault there will be
little or possiblv no backward deflec-
tion of the needle at all.

Testing Connections

Naturally if any slight contact
exists hetween the valve filament and
the grid, the same result will oceur
under the above conditions, for the
current from the battery marked Z
will simply flow through the filament
and escape from the valve in that
manner.

A valve the filament of which has
lost a good deal of its emissive pro-
perties will not answer to any of these
tests, or, at the best, only in a slight
degree. In an event such as this, it
is a good plan to increase the filament
current whereby a small electronic
emission will generally take place,
causing suflicient current to flow to
give some slight indication on the
milliammeter.

Almost any possible test for the
electrical soundness of the valve's
inner connections and insulation may
be carried out by means of the ap-
paratus, and on this account its
construction wmayv be recommended
to enthustasts who, lor one reason or
another, have a number of valve: to
test out in this manner.

An easy method of determining the
polaritv of D.C. mains is to bring
leads from a lamp to a glass of water
and immerse the ends. When the
current is switched on hubbles will
rise to the surface. One wire will give
off far more bubbles than the other,
and this excessive bubbling will
alwavs take place at the negative lead.

Do not allow the small holes in the
vent plugs of an accumulator to be-
come choked or blocked up in any
way, as an air passage here is vital to
the proper functioning of the accunu-
lator.

% * %

Tt is reported from East Airica that
a short-wave broadcasting station
has been erected at Nairobt.
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Many interesting open-air radio experiments can be carried
out by the amateur with even the simplest kind of apparatus.
The following article gives an indication as to how pleasant
evenings and week-ends can be spent in this manner.

By R. GOODE.

rule to find, nowadays, a radio

amateur who combines the
pleasures of the countryside with
those of radio. “Radio in the
Open” 1mplies  generally nothing
more than the {ransportation of a
good portable set, a {rame aerial,
and a set of "phones or a loud speaker
to sone rural spot, and the obtaining
ol broadcast prograynmes under such
circumstances for purposes of enter-
tainnient onlyv.

JIT is the exception rather than the

b

“Numerous Experiments’

There is, however, a great deal
more to be got out of this “rural
radio,” if we may so term it. Even
with the simplest apparatus, the
amateur can perform nunierous ex-
periments upon conditions of recep-
tion, and the part played in such
reception by the various conditions
of atmosphere, vegetation, and general
“layout "’ of the countryside.

Thus dnring the long evenings
which are now with us, and the still
more pleasant week-ends which are
available for most town workers,
there is a good opportunity for the
really interested radio worker to
obtain detailed and first-hand in-
formation about the reception con-
ditions which prevail in one or more
ol his favourite country spots.

As mentioned above, the simplest
of apparatus will suflice for these
rural radio experiments. A two-or

three-valve portable of eflicient design
and construction, a hundred {fect
or so of insulated aerial wire, a ball
of string. one or two porcelain
imsulators, an earth tube or plate,
and a pair of headphones can con-
veniently comprise all the apparatus
required.

Armed with radio tackle of the
above nature, on¢ mav proceed to
some favoured country area, and an
afternoon’s or an evening's experi
mental work mayv be assured. The
lluztration shown at Fig. 2 depicts
an experimenr which ought to be one
of the first to be tried out with the
apparatus.

Sling the 100-t. length of insulated
wire between two trees, and at a
height of about 15 ft. i possible,

L s = o S
Fig. 1. Reception by means of only an
earth connection taken to a small stream.
109
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have the down lead of the aerial
situated at the end of the stretch of
wire nearest to the broadecasting
station which it is desired (o receive.

Provide a tubular or plate earth
connection to the set, and then tune
in.  Having obtained some degree
of reception, get an assistant gradually
to increase the beight of the aerial
wire above the ground. Note the
degree of improvement in reception,
and note, also, that it does not increas
proportionally with the height of the
aerial, as one would be inclined to
suppose.

Satisfactory Earths

Thick-foliaged trees ought not to
be selected for these experiments,
because they absorb a considerable
amount of the radio energy. Ash
trees forin the besr aerial supports
for the above purpose, as also d
sparse old oaks which are beginning
to fall into decay.

Fig. 3 shows a most satisfactory
way ol carthing a set during rural
experimental work with a portable.
It cousists in sticking an earth tube
into the bottom of a small stream or
brook. Good carth contact will thus
be effected, particularly in the hot
aand dry summer weather.

Naturally, it will not always be
possible to effect this type of ecarth
conncction, but, nevertheless, when
there is any chance of doing so, it
will be found worth while to run as

I
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mueh as 25 ft. of insulated wire to
form an “ carth ” of this nature.

While on the subject of carths, it
should vperhaps be pointed out
that quite a number of interesting
coyntryside experiments can be per-
formed in reception by earth alone.
Fig. 1 illustrates a suitable experiment
of this nature.

Here, a short length of wire has
been tightly hammered round a copper
plate, the latter being subsequently
dropped on to the bed of a running
stream, a pond, or solne other stretch
of water.

Fence Aerials

Reception under these conditions
may or may not be obtained. It all
depends upon the sensitivity of the
set, 1ts distance from the local station,
and the many direetional influences
associated with the stream or pond.

Generally, within ten miles or so
from a main station, some sort of
result will be obtained by an ex-
periment of this nature, particularly
if the stream or pond is situated i
the open, and away from wooded
areas and hills.

Fences in the country are generally
capable of forming cxcellent zerials
for broadcast reception. They can be
used with or without earth connec-
tions, and in this respect they may
be considered to form gigantic frame
acrials.

The fences, however, must be em-
ployed in dry weather only, otherwise
the results will be almost negative,
owing to the leakage of energy to

—— — —  — — — —  —— —— ————— — ———— -
Fig. 2. Quite a good aerial can be erected merely by slinging an insulated wire between
two trees, the wire being thrown up across the highest possible branches.
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Fig. 3. A very good earth connection can be obtained by driving a metal rod or pipe
into a running stream.

earth via the layer of moisture on
their sarfaces. Morcover, only fences
which comsist of wire supported on
wooden stakes are suitahle. Metal
rallings provide a direct path to
earth, and are obviously of littke
use for radio reception.

Strongly Directional
1t should be remembered, too, that
all fences, owing to the frame-like
behaviour, have strongly directional

www americanradiohictorvy com

properties. A fence which cuts the
direction of the radio waves at right-
angles will give poor, or probably
negative, results, while, on the other
hand, a well-insulated wire fence
which rung parallel to the direction
of travel of the radio waves will give
excellent results.

A ‘‘fence aerial ” used in con-
junction with a direct tubular carth
conncetion to the set is illustrated
at Fig. 4. .

Wooden gates which have plenty
of barbed wire strung across them
are highly interesting for radio ex-
perimental work in the country. They
may be used as frame aerials without
carth connection to the set, and by
slowly swinging open the gate the
effect on the reception can be noted
and studied at will.

Sandy Soil Best

Naturally, a frame aerial of the
conventional tvpe is always a most
useful and interesting adjunct to
countryside experimental work. A
four- or five-valve portable is usually
required for work with them, however.
Moreover, the frame acrial has to be
of the folding type, or else it becomes
most inconvenient to carry for any
distance.

Frame-aerial reception experiments
in country regions concern themselves
generally with the investigation of
the reception strength obtained at
different spots. For instance, reception
will be very bad in a wood on account
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of the strong absorption of the rad o
waves by the trees. Sandy districts
favour this type of reception the most,
owing to the very small absorption
of the ground.

Effect of Scrcening

Again, during countiryside experi-
ments there is the interesting influence
of screening to he investigated. Some
trees will be found to act as more
powerful sereens than others. I
hills are present in the neighbourhood,
their screening influence il quickly
be noticed, and it will be interesting
to note the diflerence 1in signal
strength if a series of trials can be
carried out at various altitudes on
the hill-slopes.

With regard to the tvpe of receiver
most convenient for rural radio work,
a two- or three-valve portable has
heen mentioned in the opening para-
graphs.  Seldom are more elaborate

Fig. 4. A wire fence used as a ‘‘ frame
aerial ’’ without a direct earth connection
to the set.

sets required at reasonable distances
from a station.

Convenient Receiver

For a set of this nature, one of the
many types of ex-W.D. spark trans-
mitters which are to be obtained
very cheaply from army surplus
dealers forms an excellent basis
for construction. The interior fittings
should be removed. It will be found
that the case is really a double-walled
one, containing a lining of rubber
composition betwven the ‘fwo walls.

Such a construction renders the
contents of the case very immune
from shocks.” Old transmitter cases
of this description are roomy enough
to fit any two- or three-valve hook-up
in, and batteries can be stored in
the lid.

A small portable of this description,
roughly hooked up for use with a

frame aerial, is shown “In action” at
Fig. 5. This was used experimentally
throughout the spring for seashore
experirents at  Blackpool, and it

Fig. 5. A frame-aerial experiment on the

sand hills at Blackpool. The receiver is

built into an old W.D. spark-transmitter
case. Results were remarkably good,

seldom failed to give Manchester
(sonre 50 niles away) at good strength
with three valves, and occasionally
on two valves.

te‘&?ﬁé’. DHBRHEHOLHRHHHLED
© Is IT YOUR SET?
E% By D. G. @
EE@QM@EI HHHPHBRHHOBH! 6@.0

F your loud speaker and teleplione
receivers suddenly start to emit
crackling. grating. or other noises,

do not pre-suppose that vour set is
at fault. It may even be a sudden
attack of atmespherics.  You can
casily test for this Ly disconnecting
your azrial and earth leads. If the
trouble ceases, then you can fairly
safely assume that static 1s at the
bottom of it.

MODERN W IRLLESS

Generally spealy hg, however. B.B.C.
transmission distortion is due to the
use ol [aulty landlines.

“Pot Luck”

Landlines are at a premium
during the more important sports
meetings, and it seems that the
B.B.C. has to take “pot Inck”
on the occasions of the broadeasting
of events such as the Derby; and,
therefore, landline noises frequently
accompany the transmissions of out-
side broadeast. Here the ideal con-
ditions of previous balancing and
experimentation are not always pos
sible as in the case of the landline
used to link the broadeasting stations
for ordinary simultaneous hroadeasts

It is landline trouble which nsually
makes the transmissions sound harsh

and metallie, and with a “cut off”
of bass notess B5CGDB and 5XX
make a greater use of landlines
than most other stations. Many of

their prograwmes are performed in
London, the transmitters being, of
course, al Daventry

Noisy Broadcasts

Not long ago the transmission from
5G B was accompanied by a low,
growling noise. There was also
considerable roughness. On one
occasion, when the results were worse
than usual, the announcer informed
listeners; but this is not by any
means a usual practice. Ligten
carefully the next few times that
there are transmissions of a descrip-
tive nature from unusual or distant
quarters of the country. A com-

smentary from Cornwall or the Lake

District, or from the North of

Scotland.

by
P

This is the broad-
casting studio
recently built at
the Berlin Conser-
vatoire for experi-
mental and training
purposes. Pupilsare
enabled to acquire
broadcasting tech-
nique vnder the
actual conditions of
studio atmosphere.

RES
&%

i

On the other hand, the noises or
distortion may be due to the trans
mitting station.  Transmitters can
develop laults just as well as receivers

111
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You will soon learn to detect the
distortion due to landlines, and will
be able to recoonise it immediately
it matrs your reception.
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Notes of Interest on Short-Wave Receivers and Reception

Conditions.
: By W.L.S.

HE summer is (at the time of
writing !} really and truly
with us, and the atmospheric

nuisance is in full swing. It is at
this period of the vear that the
short-wave enthusiast gives up all
thought of D.X. reception, and either
turns to tennis or kindred pursuits or,
if he is really keen, starts an annual
“ rebuild ”* in readiness for the coming
season,

I am afraid I never think seriously
of rebuilding my own outfit until
someone else tells me in a very loud
voice that the D.X. season has really

started and that T am missing good -

things simply through the inefliciency
of my own receiver! However, this
year’s set does really seem to be
delivering the goods in particularly
cood fettle even now, so that I have
no immediate cause to worry.

A Loud Station!

It does us all good to give up the
wore strenunous parts of our various
hobbies for a little while, and T
certainly feel at times that I should
be perfectly content to sit and listen
to sweet melody from 2 XA D for
ever, instcad of continually scouting
round the short waves to provide
material for these brief notes.  These
periods do not last long, however, as,
for one thing, visitors are continually
worrying me to produce something
new, as if I ean conjure up “ fresh
sigs. and stations new ” ad lib.

A few nights back T really managed
to live up to the reputation, however,
and on searching idly round the wave-
Lamnd vanging fron. 10 metres to about
16 metres came across a loud tele-
phony station which turned out to
be the American end of the trans-
atlantic telephone.

The two ends of the transatlantic
‘phone, incidentally, live about two
metres apart, and apparently one is
louder than the other for two hours
or- so, after which the conditions
change over. Ihave been told several
times that the transmissions are of a
nature which prevents the conversa-
tions from being understood by the
ordinary listener. Tle only obstacle
to perfect understanding in my case
is the American accent, which can be
cut with a knife! I have never yvet
met anything that sounds like *“ secret
transmission ” of this ’phone service
on the short waves.

Sounds of Pictures!
If you are ever mystified by a
station that sounds as if it is simply
sending a meaningless jumble of dots
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them are rather amusing to listen to.
1 liave not yet tried to construct a
“ picture receiver ” to receive these
with, but, judging from the extra-
ordinary sounds they conjure forth,
they would be rather fearsome alfairs !
We shall, T suppose, uitimately be
able to recognise well-known buildings
and persons by sound !

Have any of my readers succeeded
in piecing together, {rom the times at
which2 X A Dand 2 X A Fare to be
heard, a regular time-table for these
two stations ¢ I have an idea that it
may be possible, although to the
uninitiated it seems as if they are
both hopelessly irregular. 2 XA D’s
“lunch-time programme ”’ used to be
quite a regular feature on three days
per week. Now it can hardly be
counted upon at all, unless T am in a
dead spot.

Hyper-Short Waves

All the exciting phenomena ob-
served by the G.E.C. and R.C.A.
laboratory staffs concerning the
“ hyper-short-wave * oscillators which
have been constructed recently in the
United States seem to have had the
effect of scaring people over here with
respect to work even on 10 metres.
One old lady assured wme in all
seriousiess that these short waves
were dangerous and that I should
burn myself todeath ! In view of the
fact that she almost certainly would
not have known the difference be-
tween a centimeter and a kilowatt, T
could make no attempt to reason with
her, but for the benelit of any readers
who are interested T may state that
the econditions under which these
startling manifestations were observed

WHICH WAY DO
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Predl 5

SHORT WAVES [&ds puodsia —~
TRAVEL ROUND ot F
THE WORLD ? g vz
,—ﬂ" B2 m—_—
The shortest route AR s,
to Australia is via e g
Russia, and follows s,

the line shown in |- (

this map. This line AV
indicates what is |, +—

known as a ‘‘great

circle ”’ round the }|—
world, and is a goed

misleading an ordin-

)
illustration of howw |Teroigant. .. \
\

L

ary map can be in

certain respects.
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and dashes at a rather high speed, it is
probably an American station trans-
nmitting photos. There are four or
five such stations “on the air”

below thirty metres, and some of
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were as follows: Wave-length, below
6 metres ; power, at least 25 kilowatts !
If any reader is using more than
25 kilowatts below 6 metres, he had
better proceed with extreme caution!
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The main features of this extremely useful set are: High or low wave-lengths, simple switching
without coil changing, two or three dozen stations on the loud speaker, smooth volume control, and

rock-bottom stability.

Designed and Described by G. V. COLLE.

taken of the popular types of

radio receivers, it has been
discovered the ordinary three-valver
takes the foremost place, with the
four-valver a good second.

This is not difficult to understand
when one remembers the * boost”
the three-valve receiver has had at
the hands of certain manufacturers,
although it must be admitted the
ordinary Det. and 2 L.JF. (which
circuit these sets utilise) has always
had a good following.

Looking deeper into the question,
one discovers the demand for sets
incorporating arrangements which
allow, by the turn of a switch. change
from low to high wave-lengths; and
therein lies the secret. For most of
these popular receivers have incor-
porated, in some form or another, a
wave-length change scheme whereby
the use of plug-in coils has been
avoided.

]l ;\ROM a rough census recently

Many Stations Available

Unfortunately, these switching
schemes are not easy to design, and
since the popular Det. and 2 L.F.
most readily lent itsclf to alterations,
it was the first to be attempted.

With the four-valve receiver des-
cribed lLereunder the anthor has
attempted the same thing, but on a
bigger scale, for the benefit of the
more advanced constructor,

The usual three-valver is, in effect,
a three- or four-station set, whereas

the “Twin-Wave” Four will, under

the correct conditions, bring in
some two- to three-dozen stations on
the loud speaker.

* Finest Quality”

The reader should realise, however,
that it was not the aim of the author
to describe a set which brings in
stations “galore,” but rather which
gives the finest quality of repro-
duction, with the chance of many
alternative programmes.

In this connection, therefore, it will
be interesting to observe what the set
is capable of doing and why it
could also be named ““ universal.”

The following features are incor-
porated :

(1) It will easily operate a moving-
coil loud speaker, since two valves are
arranged in parallel in the last T.F.
stage.

(2) High or low wave-lengths, by
simple switching. Two-dial tuning
only, with the use of a small reaction
condenser for weak distant stations.

(3) Simple volume control.

(4) Stability in operation. (There

is no neutralising, as a “ screened ™'
valve Is cmployed in the H.F.
stage.)

7 The principal components are shown by the numbers. (1) Is the volume control ; (2) the

wave-trap; (3) and (4} low and high wave-length aerial coils; (5) and (6) low and high

wave-length anode coils :
na

WWW.americanradiohistorv.com

and (7) the output choke loud-speaker filter.
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(5) A wave-trap is incorporated for
eliminating the local station when this
is not desired.

(6) The coils are of the single-layer
type, wound astatically. (These can
be wound by hand or purchased
commercially  from  Peto-Scotts,
Burne-Jones, or Wright and Weaire.)

Looking at the theoretical circuit of
the set, it will be noticed the latter
really employs five valves, the last
two being in parallel. As, however,
the use of two is to make up for the
limitations of one power valve, the
cireuit is, to all intents and purposes,
a four-valve one.
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near it on its H.T. 4+ end. The
reaction is controlled by the -0001-
mfd. miniature variable condenser,
which obtains its “ feed ” from the
plate of the detector valve.
Astatically wound aerial coils are
employed for tuning in the grid
circuit of the H.F. valve, and these

\/ o GWAVETRAP  pryas gy 7t/ HTH3 HT+4 AT=
I ® 20V ' ® ¢
P e i 2AlFo
o-p 250,000
L. Osars
X Oprme@®
_};\ R WA
HIGH 3
0003 V4(4)
s
RgA
anooEcorn | | SRO—
d : o
e ! LT SwrreH 27
LOSSER § - gf
I
= Ww/78.

Here is the full circuit, and it will be seen that it embodies practically all the latest improvements in radio reception.

With the exception of the coils, the
rest of the components are quite
standard and can be purchased from
any dealer. Data relating to the
construction of the coils is given
elsewhere.

The H.F. valve as used in the
original receiver was a §-volt $.625,
either Marconi or Osram. This valve
is coupled to the detector by means
of an astatically wound anode coil,
which has a reaction winding arranged

operate on the “ auto-coupled ” prin-
ciple, which reduces the damping of
the aerial itself to some extent. The
low tapping points on the aerial coils
assist in sharpening the aerial tuning,
three tapping points being provided

*¢ 000000000000000000000&‘009000000000000000000000’000000000000640‘00000000_000000000000000 1 144 846660600000006000064¢ 460044600

z: (222222222224 006000090 50¢00000000000000900800060900003000003300030830030006420809000333300900000200C0000300050000000000%0 v0 3
*4 4
bt COMPONENTS AND MATERIALS :
*0 <4
3 1 Panel, 21 x 7 x } in. (Any good 5 Fixed resistances to suit valves, 1 4-infd. Mansbridge condenser (Du- o3
P34 branded material). complete with holders (Peto-Scott in bilier, Ferranti, Hydra, Lissen, Mul- s
3 "1 Cabinet, 21 7 x 12 in. deep, original. Any standard make). lard, T.C.C., etec.). 3
234 complete with baseboard and ehonite 2 -001 fixed condensers, one with 2 -2-mfd. Mansbridge condensers (sce e
3¢ strip for terminals, 133 X 13 X }in. series grid-leak elip (Clarke, Dubilier, above). 33
B34 0 (30%% stanflabrld mak;). (Cyld I%ra)nic, Lissen, Mullard, T.C.C., 1 20-henry L.F. choke (R.L-Varley). 2
P23 : variakle condensers yldon, ete.). _ B s B : 234
33 Any good make). R 1 ‘0003 fixed condenser, with series 1 i“il‘]g“e(;g :sthch(chamm, Lissen, f:’
b 94 2 Vernier dials (Igranic ¢ Indigraph ”’ grid -leak elip (Clarke, Dubilier, LD IR ] s
34 or other sound make). Igranie, Lissen, Mullard, T.C.C., 2 3in. dia. 3! in. long formers for 23
2 > P . ete.) low-wave coils (see below). 33
& ouble-pole change-over switches -)- . . . o . ° ) . 3%
b3 (lever type). (Utility, Dubilier, ete.) 2 2-meg. grid leaks (Dubilier, Igranie, 2 3 in. dia. 4 in. long formers for high- 3]
34 1 ‘0001 miniature variable condenser 9 Iélsssen, Mu}(llaxlrd,ket((lz.). ic. Dubili wave coils (see below). 44
.o g § . -25-meg. grid leaks (Igranie, Dubilier, 5C-yd. reel of 9/38 Litz wire (all silk &L
3 glt’:t\o Scott). (Cyldon, Bowyer-Lowe, Lissen, Mullard, ete.). (gee hotows. ( ) i

Ly id- hili grani .
E§ 1 1-megohm potentiometer (G.E.C.). g Eir;;lefleall;ll:}?;ggrse(tigu' CieRylerg 2-0z. reel No. 40 S.5.C. wire, or, 12
b33 This is known as a high-resistance 9 -1omfd. mica condensers (Dubilier alternatively, these coils can be 82
€3 potentjometer. T.C.C . ey v 4 gurﬁha}s}ed cgmpletet from Peto- ¢
o .C.C., ete.). -

$3 4 Sprung valve holders (Benjamin,  { H.F. choke (R.I.-Varley. Any good C0p EUIRGRE, G 8
53 Bowyer-Lowe, Burne-Jones, Igranie, make). 15 Insulated terminals, markings ac- be
P94 Lotus, Marconiphone, W.B., etc.). 1 Anode resistance for detector (see cording ‘toldlagram. Alternatively, b3
s 1 Special valve holder for screened- text) complete with upright holder plain terminals can be used in con- 3
&Y grid valve (Wearite) (R.1.-Varley) junction with indicating tabs (Bell~ 3
s ! 0.( ’ i _ up- ing-Lee, Igranic, Eelex, etc.). 354
se 1 Standard wave-trap (Burne-Jones, 1 150,000-0hm anode resistance—up: ! s s s 3
§§ Lewcos, etc.). - right type (R.I.-Varley). 1 Siemen’s ** T *’ type 1i-volt cell. b3S
[ 4.4 *
$33323932939332832248222224222328232233222222322322222228222828222822238222228
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on each aerial coil, the lowest tapping
giving the sharpest tuning, although
not the loudest signal strengtl.

Greater selectivity and freedom
from interference can be had by
introducing tle wave-trap, but, on
the other hand, ““ flatter ” (hroader)
tuning is obtainable by means of
the 400-olnn “losser” (which is a
potentiometer with one end of its
winding left disconnected) and hy
making use of the highest tapping
point on the aerial coil and placing
the wave-trap out of circuit.

The Wave-Trap

Lastly, in respect to the wave-trap,
it should be mentioned it is only
eflective on the lower broadecasting
band, covering {from about 350 to 500
metres.  The switching is therefore
arranged to place it out of circuit on
the higher wave-lengths.

We then arrive at the L.F. end
of the circuit, which consists of
two stages, both resistance-capacity
coupled. The values of anode
resistances chosen are suitable for
medium-impedance  valves, whose
anode 1mpedances vary  between
approximatelv 15000 and 30,000
ohms. From these figures it will he
seen that valves of the HL.F. types are
suitable, although some of the present-
day “ general purpose ” valves come
within this eategory.

While these figures also relate to
the detector valve, since this has an
anode resistance in its plate circuit,
vet it will be necessary to employ a
value higher than 250,000 ohms if a
valve of an impedance in excess of
30,000 ohms is emploved

MODERN W IRELESS

with anode-bend rectification arranye-
nients.

More Critical

They give a bigger volume than an
H.F. valve under the eondition out.-
lined above, but are rather mov,

€

X.3Z7

PANEL LAYOUT. {

There is nothing difficult about the panel layout, which is pleasingly symmetrical.

For valves having impedances of
40,000 ohms upwards the anode
resistance in the detector plate circuit
can be 500,000 ohms, otherwise the
full benefit of the higher “mu”
(which goes hand in hand with the
higher hmpedance) will not be felt.
Such valves are classed as “ resistance
coupling valves,” hut as far as the
wriver 18 concerned he does not care
to uze them in R.C.C. stages, pre-
ferring to utilize them as detectors

critical in initial adjustments and
some tend to be microphonic.

Both the H.F. and R.C.C. types of
valves can be tried in this set under
their best counditions, since provision
is made for either anode-bend or grid
rectification.

The volume control is arranged on
the first L.F. stage and takes the form
of a variable arid leak of 1 megohm
in value. The one used in the original
set was obtained from the G.E.C. and

This photographic plan of the complete receiver shows the position and spacing of practically all the components on panel and
baseboard. Note how the screened valve sits in the centre of the coils to simplify spacing and alfow of short wiring.
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wag found to be
very silent and per-
fectly reliable in
action.

To prevent H.I
current leakages
irom the detector
valve getting into
the grid of the first
LT, and so causing
instability or dis-
tortion, a grid leak
ol -1 to 25 megohm
is arranged in seties
with the arm of the

variable grid leak
(volume control) and
the grid of the
first L.F. valve.
The value of this
“ resistance ” is not
at all critical

and can vary from
the 25 megohm
ol the Lissen or
Dubilier down to ‘1
megolim.

Suitable Valves

We then come to
the last  valves,
which should be of
very low  impe-
dance, 2,750 to
5,000 olims approxi-
mately.  The lower
vaiue is, of course,
the best, but the
valves that  will
actually be employed
will depend on one’s
pocket and the
amount of H.T. and
L.T. available. Most
constructors will trv
D.E5A’s, Cossor
Stentor 6's, or
Mullard P.M.256s,
with 150-volt H.T.
accumulators, or use
mains eliminators
with outpats of 150
to 250 volis.

Those more for-
tunately situated as
regards A.C. mains
supply will possibly
use 300- to 400-volt
rectiied outputs
with bigger power
valves, such as
‘Mullard D.F.A.7s
or Marconi or Osram
L.S.5A’s.

A choke-filter cir-
comit was  1ncorpor
ated 1 the receiver

August, 1928

TEARTHING

& \ LATE TERAMINAL

ANODE ANO
REACTION — R
CO/LS CHANGE
OVER SWITCH

sy

y-]
¥

312

7
7O KIGH-WAVE
ANOOE COIL

L7 SwrrcH

C

O © = =
S 5\ Nk - l
@ o N, - ® r |,[ |
e O 70,10 : -
G ® 2 | ﬁl I
A
©® % CHOKE O© I | I
% ¢ i
© © ¢ i I
2 WO\ Pvery v 250,000 i
W (@ 500000 OHM L d { 1
e o NWG) BIG i
)
IMro ©
O
e
(@) ph e
K T ANODE
20K
L.FCroxe |
of—le

o

[ e g
HTH4 HTHI Crw-2 Grio-! G&H5~

HTH2 HTH LTH LT~

116

www americanradiohistory com



August, 1928 MoperN WIRELESS

to conform to modern requirements,

= : c as very few experimenters or con-

AER/IAL CO/L CHANCE structors care to risk the fragile
q OVER SWITCH windings of their loud speakers in
the plate circuits of the power valves,

[
A"S,S/AL 199432443444 845928228884 123
o
COIL DATA $

LOW-WAVE AERIAL COIL. 4
$ FORMER.—3 in, dia. X 3} in.
:: lon’g. P
WIRE.—9/38 Litz (all silked). b
3  TURNS.—80, 40 in opposite direc- $
tion. The coil is wound astatically in
$ two sections and more to one end of §
3 the former than the other, to allow ¢
$$ room for the tapping points. 4
se TAPPINGS.—Counting from the
ssoutside end of one section of the
$$ windings, a tapping is taken at the
8¢ 15th turn, another at the 25th turn,
sand a third at the 35th turn, the
1 ¢ winding continuing for another 5
$ turns, reversad, and then wound with
¢ another 40 turns in the reversed
3 direction.
>d
s HIGH-WAVE AERIAL COIL. 4
FORMER.—3 in. dia. X 4 in. long.
WIRE.—No. 40 §.5.C. wire. .
¢ TURNS.—350, 175 in opposite direc-
setion. Wound as above but with tap-
$¢ pings at 50th, 75th and 100th turns,
P94 the wire continuing for a further 75
$¢ turns, reversed, and then carried on 3¢
s for another 175 turns in the reversed $:
3¢ direction, ¢
4
4

$3 LOW-WAVE ANODE COIL.

MOVING VANES
AUTOMAT7/CALLY
EARTHED 70 COPLPLLER

SC/?EEA_/__}/\_
O © (@) :

s

O e
. .0005 ATC P (O

200 OxAr

4
CLEARANC.
HOLE /N
COPLER
FOR
TERMINAL

>
>
>
>

Q 10

EARTH

POTENTE
ZLOSSER)

*
+s FORMER.—3in.dia. X 3}in.long.
s WIRE.—9,38 Litz (all silked).

$2 TURNS.—80, 40 in opposite direc-
$3tion to first 40 turns. The coil is
2s wound to one end of the former, as
ve in the case of the aerial coil, but this
s time to allow for the reaction turns.
3% REACTION.—35 turns No. 36
+$5.5.C. wire, wound in the same direc-
$3tion as the side of the anode coil to
se Which it is coupled. The end of the
o reaction nearest the anode coil is
s joined to the end of that coil and the
:E two leads (common) joined to H.T.+.

Ry 23 HIGH-WAVE ANODE COIL. :

V2 2 $¢  FORMER.—3 in. dia. X 4 in. long. $3
— L | . ' WIRE.—No. 40 S.5.C. wire. b4
O K4ZA® ® 32 TURNS.—400, 200 in opposite

— ] 3¢ direction to first 200 turns. It is

c 3 7! $$ best to commence the winding of &
@ $$ this coil as far over to one end of the $

bs former as it is possible to make it,
3¢ so as to leave sufficient space for the §
3¢ reaction coil. 4
e ¢ REACTION.—120 turns No. 403$
A/ STANOARD ‘ be 5.5.C. wire, wound in the same direc-
[ --@ WAVETRAL © $tion as the portion of the anode coil

70
WAVETRAP

]

LTI (1

;‘f-c:::::::‘if-‘-‘p > é{ 2

==
e’

0 4
N
3

P4

r"” 33 to which it is coupled. I is possible
{ N (e - 3$ the wire may not ail go on in one
| g A ) : layer, in which case it can be
| ! e ©) % Ty “ banked *’ for the remaining turns on {
/2 vour'T ‘.. top of the first layer. 4

0

| B i '@ TYpLs cLLL 0000060000000 000000600600000406000 oo
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 —— when considerable currents (20 milli-
amperes upwards) are going through
} them.

W/IRING D/IACRAN. The clioke protects the loud
o / i T T’ & speaker windings, and, being of fairly
‘ 1 b oy .
l—f—r—1—4 l ! T T low D.C. resistance, does not seriously
Crrot+ H.T- SCALE /N NCHES R.3] restrict the plate current of the power
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valves. Those constructors who intend
using moviug-eoil loud speakers of low
resistance, in conjunction with 25 to 1
ratio transformers, can connect the
latter to the output of the set as it
stands; it being quite a usual practice
to employ a choke-tilter and trans-
former together.

Mounting Components

As with most receivers of the multi-
valve type, it is best to commence

ot its subsidiary components, as the
copper screen has yet to be drilled
and the components mounted on it.

The dimensions ol the screen are
given on the diagram, with the
positions of the necessary screws to
solder leads. In this connection it
must be remembered the position of
the hole for the screened valve only
holds good in its heiyht from the base-
board when the Wright and Weaire
special valve holder is em ploved.

—

X
/ %8 Drapr OLE FOR

SCREENED VALVE
- - I
USE PANEL AS
TEMPLATE FOR
N /9/6 DRILLING THIS SECT/ION
- ) N 6%
- SCREW
6% |
2 /
s.al CENTRE HEICHT
Y FIXED BY
(2~¥ VALVE HOLOER
4
| 3" HoLE FOR WIRE
| —I—= & DETAINLS OF COPPER SCREEN. Y582.
the construction with the panel, With other makes, such as the
which can be drilled according to the  “* Parex,” it will be necessary to

diagran,

Then all components on the L.F
gid= of the panel up to the L.T.— and
change-over switches can be mounted
in their respective positions. Do not

modify the height to suit the valve
holder.

No dimensions are given for the
holes through the copper where the
coniponents are mounted, because the
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very simple manner. Having ar-
ranged and cut the necessary holes
in the copper for the valve, and serew-
holes where leads are soldered to the
projecting screws, the copper surface

The copper screen, dimensions of which

are given on the sketch below. (The tube

shown was not used in the finished receiver,

the later experiments indicating that it was

possible to make the set perfectly stable
without this).

(not the one accommodating the valve)
can be placed against the back of the
ebonite panel in Lthe position indicated
in the photoomphs <o that its vertical
edge is abont {yth in. away from
the vertical cdve ot the panel.

Fixing the Screen

The remaining vertical edge of the
same piecc of copper, which is nearest
to the centre change-over switch,
should just clear this switch when in
position, and the whole sheet should,
of course, rest on the wood baseboard.
While in this position and firmly

mount the aerial tuning condenser  position of these can be found in a  pressed against the panel, a sharp
::000000000000000000000000060000'00000000000000000000‘0'000000000000000000000000600000(0000‘0600000000000000000'000000000'00‘-:
¢ *
.0 *9
33 POINT-TO-POINT CONNECTIONS K
* *
b4 One filament socket of each valve holder Arm of “‘ Losser * to the earth terminal, Bottcm left-hand contact on same switch 3
9 to one side of each of the respective fixed which is also tightly clamped direct to the to the ‘*P» contact on the high-wave 95
b4 resistances. . copper screen. anode coil. 4
b4 Remaining sides of the resistances joined Grid of V. to the side of the -0003 fixed Plate of V. to one side of the H.F. choke ¢
& together and to ome side of the L.T. switch. grid condenser common to the 2-meg. grid and to one end of the -001 fixed condenser. &
4 Other side of the L.T. switch to the L.T. + leak. Other side of the -001 condenser to the .
8 terminal, “Free ”’ end of 2-meg. grid leak to the fixed vanes of the -0001-mid. reaction 5
. Remaining filament socket of V), ¢ Grid — ** terminal. condenser. *e
bo (screened valve) to a screw through the Remaining side of the -0003 fixed grid Top contact on H.F. choke to top contact b4
copper screen. condenser to the anode socket of V, via a on the 250,000-ohm anode-resistance holder 55
HT.— terminal via a flexible lead to short flexible lead, to the fived vanes of the and to ome side of the Ist -l-mfd. mica b4

L.

Ls + *? of 1i-volt grid cell, to * Grid
terminal and to a screw throuvh the copper
sereen.

Other side of same screw to the L.T.—
terminal, and to the remaining filament
sockets of the valve holders.

Aerial terminal to centre right-hand con-
tact on aerial change-over switch.

Top right-hand contact of switch to a
plug (via a flexible lead) which engages with

PPTICUPO0C0006008000506000004000000

0968000602000 00000

(32 the sockets on wave-trap.

194 Bottom right-hand contact of switch to
£ the tapping clip (via & flexible lead) for the
133 high wave-length aerial coil.

e Terminal on wave-trap to a tapping clip
129 (via o flexible lead) for the low wave-length
& aerial ccil.

12 Centre left-hand contact of switch to the
£ fixed vanes of the -0005 variable condenser
o’ (A.T.C.) and to the end of the -001°fixed
o grid condenser NOT connceted to grid leak.
(34 End of ‘001 common to grid leak, to the
»e grid of V.

G52 Free end of 2-meg. grid-leak holder to the
ve ¢ — % on the 1i-volt grid cell.

R Top lett-hand contact on switch to ** G
’e (end of coil farthest from screen) om the
R low-weve aerial coil.

»e Bottcm left-hand contact of switeh to
R the * G *” on the high-wave aerial coil,

(3 Remauung ends of both aerial coils
(52 (marked ** E ") joined together and to ono
44 end of the 400-ohm ** Losser.’

o

:: 000000000000000000600090000v¢‘ L d

0005 variable condenser marked H.F.C.
and to the left-hand centre contact of the
anode-coil change-over switch.

One tag of each of the -2-mfd. Mansbridge
type condensers to screws through the copper
screen and which are adjacent to them.

G socket of V; to the remaining tag of
the -2 condenser standing upright (near the
L.T, switch) via a flexible lead and from there
to the H.T,+2 terminal.

Moving vanes of the -0005 ‘‘H.F.C.”
condenser to the H.T. + connections on both
anole coils, to the remaining tag of the
-2 condenser situated under the valve V|
and to the H.T. -1 terminal.

Top loud-speaker terminal on panel to the
earthing plate terminal on the -0001 reaction
condenser and to a screw through the copper
screen.

Moving vanes of the ‘0001 reaction con-
denser to the right-hand centre contact of
the anode-coil change-over switch.

Top right-hand contaet of this switeh {o
the reaction-coil (marked * R ’) contact on
the low-wave anode-coil former.

Bottom right-hand contact of same switch
to the “ R contact on the high-wave
anode-coil former.

Top left-hand contact on  anode-coil
change-over switch to the P’ contact
(end of anode coil farthest from screen) on
the low-wave anode coil.

000000000000000000000000000022000000:0000000000000000000000000000000000A22:20

020000000QQOQOQQQQOQQQAfiGi

condenser.

Other side of the lst -1-mid. to one end
of the 1-meg. variable grid leak.

Other end of 1-meg. variable grid leak to
the ** Grid —2*? terminal.

Arm of variable grid leak to one end of
the -25-meg. grid-leak holder.

Remaining side of -25-meg.
holder to the grid of V3.

Bottom contact on the 250,000-ohm
anode resistance to the H.T. +3 terminal.

Plate of V.' to the top contact on the
150,000-chm anode resistance holder and to
one side of the 2nd -1-mid. miea condenser.

Remaining side of this condenser to the
grids of the valve holders V; and V, (A) and
to one side of the ‘25-meg. grid-leak holder
adjacent to them.

Other side of the -25-meg. grid-leak holder
to the ** Grid—1?' terminal.

Bottom contact of the 150,0600-ochm anode
resistance holder to the *“ H.'T. - *’ tcrminal
on the 20-hsnry L.F. choke and to the
H.T. +4 terminal.

Plates of the valve holders Vy and V. (A)
joined together, to the *‘ Anode? terminal
on the 20-henry L.F. cboke and to one side
of the 4-mfd. Mansbridge condenser.

Other side of this condenser to the bottom
loud-speaker terminal on panel,

This completes the wiring.

*"

grid-leak

*
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steel scriber or nail can be passed
through the holes in the front of
panel and their outlines scratched on
the surface of the copper sheet.

wiring diagram, which is correct to
scale.

Many alternative methods suggest
themselves in wiring, such as Glazite,

HE PRSI o

The input end of the receiver showing (I) the zerial wave-change swirch ; (2) the
‘“losser ’’ ; (3) the wave-trap, and (4) the H.F. grid bias battery.

It then only remains to cut the
holes in the copper so as to correspond
with those through the panel, with
the exeeption of the aerial terminal,
whicli hole must be made large enough
to miss the terminal shank. Full
details are given In an accompanying
sketch.

Obtainable Ready Made

Many manufacturers and retailers
are realising the present-day attitude
of designers in arranging their receiv-
ers with simple forms of sereening,
and are therefore catering for the
needs of those whose kits of tools do
not include such things as expanding
bits for cutting copper. Constructors
will not, in the circumstances, lack
the services of these firms, who supply
the necessary screens with their sets
of parts. The screens in most cases
can be made either with copper or
aluminium sheet, as connections are
soldered to brass screws through the
screens, and not direct to the metal
surluce itself.

With the completion of the screen,
go can the rest of the constructional
work be finished, as this is only a

matter of screwing the remaining

components to the panel via the cop-
per and the remainder to the base-
board in the positions shown on the

Junit, bare wire, or bare wire and
Systaflex. The original set was wired
with No. 20 8.W.G. tinned copper

MoperN WIRELESS

wire and a special thin type of
Systoflex.  The writer does not re-
commend the old type of Systoflex,
which is thick and clumsy.

H.T. Voltages

Finally, a few words about suitable
HT. voltages. The H.T.-L1 ter
minal supplies the anode of the
screened valve, and this will be 120
volts for most makes, with 80 volts
on ILT.+2 for the screening grid.

HT.-+3 is the detector-valve
tapping, and can in most instances
take the same ILT. voltage as the
anode of the H.I. valve (120 volts).
In some cases, such as when employ-
g a high-mu valve for detector, a
higher voltage can be tried to advan-
tage. The point to remember is that
the voltage on this valve should be
governed by reaction. Adjust the
voltage so that it is just possible to
make the valve oscillate when the
reaction condenser is nearly at maxi-
mum and the tuning condensers are
set to about 500 metres or over.

Reaction in turn will be governed
by the method of rectification em-
ploved, so it is as well to determine
this point beforehand. Anode-bend
rectification can be obtained by either
joining the “ Grid — ” terminal to
cither L.'I. — direct or through — 11
to — 3 volts on the arid-bias battery,
according to the valve employed.
For giid rectification the “ Grid — "
terminal will ¢o to the L.T.4-terminal
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The low-frequancy or output end of the receiver. The numbers indicate (1) anode wave-
change switch ; (2) oucput filter choke, and (3) output filter condenser. At (4) is shown
a resistance which acts as a ‘‘ stopper '’ to ensure pure reproduction.
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‘“ America on the Loud
Speaker ”

Sir,—1 was interested by the letter
published in your June issue under the
heading ¢ America on L.8.,” in which
your correspondent claims reception
of Schenectady “at loud-speaker
strength ” on April 13th, using only
two valves.

With all due respect to Mr. Waley,
and without detracting from the
merits of the excellent receiver used
by him, I venture to suggest that he
did not receive America direct.

Speaking as one who has had
considerable experience of trans-
atlantic reception, I fuwrthermore
suggest that it is impossible to
receive American broadcasting af the
streng'h claimed (on the broadcast
band) on any two-valver.

What most probably Mr. Waley
did receive was « relay of Schenectady
by one of the German stations, almost
all of whom were working late nightly
relaying W G Y round about the
date nientioned specially to receive
bulletins relating to the Atlantic
flight {by Captain Koehl and his
companions) which had just termi-
nated successfully.

It 45 possible to receive America at
loud-speakev strength on the short
waves using two valves, but the set
that could do it on the broadeast band
has, in my opinion, yet to be con-
structed.

Yours very truly,

G. C. ALLEN,

South Bermondsey,

S.E.16.

Regional Stations

Sir,—Three years ago, according
to my old log book, I was able to
receive Manchester on the- loud
speaker with only a trace of London,
the difference in wave being 10 metres
and the distance from 2L O beng
nine miles. The set in use was
tuned-anode with detector and trans-
former-coupled L.F.

—The Regional Stations.

Now it is practically impossible to
receive any station between 330 and
400 metres on a modern version of a
similar ecircuit without 2L O as a
background, presumably because the
power has been increased to 3 kw.

“Just Think!”

We old readers of vour valued
journal now read that, with regard to
the regional stations, London is to
have the lirst station with a power of
not less than 25 kw.

Just think! 25 kw. Why, we
can almost hear our aerials humming,
and as for the B.B.C., it will be
successiul in providing loud-speaker
reproduction from any one of the 19
crystal sets still remaining in London,
including 18 new ones still for sale in
Houndsditch.

Greater London has a population

America on the Loud Speaker

August, 1928

of, say, six million inhabitants, and 1
venture to suggest that three to four
million of these own sets or are
interested in wireless, which means
that they have sets but the accumu-
lator is always being charged. T also
suggest that the majority of these
sets are of the straight detector and
1 L.F. variety.

May I then ask this uestion?

What chance will these listeners

have of lLearing anything but 2 1L.O
“all round the dial 7 when it is now
practically impossible to receive any
station between 330 and 400 metres
on a modern set, incorporating a
neutralised stage of high-frequency,
without a trace of 2L O.

Yet we are to rejoice at the prospect
of 25 solid kilowatts over our house-
tops.

Might T suggest, sir, that this new
station assumes the wave-length now
occupied by 5 G B, and thus allow us
the hope of hearing something between
200 and 100 metres, as 1 doubt the
possibility of recelving any station
above that.

I deeply appreciate the sympathy
extended to distant listeners in the
radius of 2L O by Mr. Davis of Bir-
mingham, for I am sure we shall all
need it.

I am, sir,
Youwrs faithfully,
Il. 8. Forp.

Woodford Green, Essex.

RADIO RAMBLERS

Members of one of the London Radio Societies entertained by their favourite hobby whilst
enjoying a “ Field Day ’’ in Essex.
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recently in various sections

of the Press enthusiastically
pointing out the advantages and
the great possibilities of the Baird
system of television, together with
its attendant inventions of phono-
vision, noctovision, etc., etc.

It was stated in the course of these
publicity announcements that it was
not diflicult to visualise the not-far-
distant date when we should be able
to see the glories of Ascot, the ex:
citement of Lords, etc., by television
(either at home or at Sydney, Aus
tralia), and it was stated further that
there was every likelihood of Baird
televisor receivers being on sale to
the public at tlie Wireless Exhibition
at Olympia in September.

To Begin Shortly ?

It was also stated that a television
transmission service would be com-
menced in due course from the trans-
mitting station belonging to the
Baird Co. in Long Acre, London.
Otler publicity hLas also appeared
reproaching the B.B.C., and Britain
in general, for allowing a wonderful
British invention to pass into the
hands of America.

In a recent issue of the ““ Evening
Standard,” for example, we find it
agked what will be the future of the
wireless listener when both the B.B.C.
and television are olffering different
forms of entertainment. * For broad-
cast television,” stated tlie “ Evening
Standard,” “ licensed by the Post
Oflice, 1s to begin this autumn.”” And
the paper furtler went on to state
that questions that wireless listeners
are now asking include :

“Does the B.B.C. intend to allow
television to develop on its own ac-
count, witliout co-operation between
broadeast sound and broadcast sight ?
Will the television plant content
itself with broadcasting silent visual

PUBLICITY matter has appeared

MoDERN WIRELESS

By

scenes, with no form of spoken com-
ment or musical accompaniment ?
Will the Post Office confine the B.B.C.
and television to their separate
spheres, ot will the two be asked to
co-gperate ¢ 7

Public Interest

This journal went on to state that,
of course, neither the B.B.C. nor the
television authorities can be expected,
n justice to themselves, to reveal all
their future plans in these matters.
If, for instance, the B.B.C. showed a
public interest in a new device to
broadcast sight, sound, or what not,
it might feel it was encouraging
listeners to indulge in something for
the ultimate success of which the
Corporation might not like to take
responsibility. Television, of course,
is bound to be reticent ; lacking the
traditions, the status and the several
million customers of the State-backed
B.B.C.. 1t cannot wisely make pro-

PHOTOGRAPHS BY

Capt O. Fulton (right) with some of his apparatus by means of which still-pictures can
(Note that these are “still*’ pictures—not moving

be sent and received by wireless.

Does the B.B.C.

develop on tts own account without co-operation
between broadcast sound and broadcast sight 2

the Post Office confine the B.B.C. and Television

fo separate spheres or will the two co- operale?
Read this illuminative review of the position to-day.

intend to allow Television to

Wil

THE EDITOR.

mises regarding any other than the
immediate future.

That is the position as seen by the
“ Evening Standard.” The first three
queries are legitimate ones, but we
cannot understand why the B.B.C.
nor the television people cannot be
expected to reveal their future plans
1n these matters, i.e. with regard to
television. Considering that a large
anmount of publicity has been given to
television in this country which has
awalkened tle very keenest interest in
the minds of millions of people, it
would seem only natural that the
fullest possible light should be thrown
upon the whole question of television
and its relation to broadcasting.

B.B.C.’s Position
The Baird people have many
patents covering their television
inventions, and therefore they have
absolutely nothing to fear in making
public details of the inventions

RADIO

¢ television.’’)
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which, they hint, may in the near
future enable one to sce the “ glories
of Ascot,” cte., ete.

However, we recently went into
the matter as regards the B.B.C’s
attitude to television, and, as a result
of an interview with Captain Eckers-
ley, that gentleman pointed out that
the first thing he wanted to do was
to deny most emphatically the
frequent rumours to the effect that
the B.B.C. will, in the autumn, set
apart a definite period for the trans-
mission of pictures by wireless.

Experimental Stage
“ Synchronisation,” said Captain
Eckersley, ““is one of the most im-
portant things of wireless trans-

A FLOATING

stitutes television. An art which, I
believe, is very far from perfection.
Television is still very definitely in
the experimental stage.”

“I television were perfected,”
commented Captain lckersley, “ that
would be a very difterent proposition.
There would be, I believe, a very
popular demand for the B.B.C. to
take it up. But in its present form it
would be useless for us to do anything.

We might just as well have in-
augurated a broadcasting system

twenty years ago with the Poulson

Arc as the nucleus of our transmitting
equipment. T believe that a radical
discovery is necessary before tele-
vision will be practicable, just as the
valve made broadcasting possible.”

LABORATORY

e

This view was taken on board Marconi’s magnificently equipped yacht, the ‘‘ Elettra,

shows the chief officer listening-in on the apparatus of the new revolving beam.

mission, and unless perfect syn-
chronisation is provided for at both
receiving and sending ends, the pictore
will be a hopeless failure.”

Captain Eckersley went on to say
that many wireless enthusiasts still
confuse television with photograph
transmissions. He wvery rightly
pointed out that, having seen in the
Press glowing accounts of the success
of still-picture transmissions, many
listeners are expecting to be able to
buy attachments for their receivers
which will enable them to sce the
artists before the microphone simul-
taneously with their entertainment.
“Such a system,” said Captain
Eckersley, “in all its essentials con-

In short, Captain lckersley 1s of
the opinion that not any of the exist-
ing television methods can succeed
without the aid of some far-reaching
discovery—which is in exact accord-
ance with the opinions of Sir Oliver
Lodge, Mr. A. A. Campbell Swinton,
F.R.S., Dr. J. H. T. Roberts, Dr. Lee
de Forest, and other famous
physicists.

Question of Monopoly
That, in short, answers the question
the * Evening Standard ” wanted
answering in regard to what the
B.B.C. intended doing re television.
With respect to the second question
as to whether the  television plant
122
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will content itself with broadecasting
silent visual scenes, with no form of
spoken comment or musical accom-
paniment, the answer scems pretty
obvious. Tf the B.B.C. does not feel
itself justified in co-operating with
television, it 1s diflicult to sce
how the Baird Broadeasting Tele-
vision Service will be able to offer
sound transmissions as well as sight
transmissions. As is well known, the
B.B.C. has the monopoly in this
country, and it is not likely that the
Post Office will permit television to
be accompanied by concerts, ete.
—-at least, not until the Post Office
fcel thoroughly assured that television
would be an adjunct to broadcasting
by the B.B.C.

What Will P.M.G. Do?

So Question 3 18 more or less
answered. The Post Oftice are guite
likely to confine the Baird television
transmissions to the experimental
wave-lengths permitted for there
television experiments. There is no
question of the Post Oflice asking the
B.B.C. to co-operate with television
because, as the Postmaster-General
has stated several times in the House
of Commons during the last month
or so, his engineers have informed him
that television is not yet in a state
wlich would warrant its adoption as
a practical utility service

That is the present state of tele-
vision to-day, and it is not likely that
any other new or nuportant move will
be made, nor will the public be en-
lichtened much further, until Sep
tember, when, if the Baird people’s
publicity is correct, televisors wiil be
on sale at Olympia, and in the autumn
some sort of an experimental service
will be started from the company’s
station in Long Acre. This service
should be extremely intevesting for
experimenters.

HESEHISFHITIEEHEBEBY

. SHORT-WAVE ITEMS .
?:% OF INTEREST g}\
BOHBCHPORBPLDVODPREH
Radio Malabar, the Dutch East
Indies short-wave station, has been
broadcasting on Saturdays {rom 1.40
to 3.40 p m. on a wave-length of 17
metres.
* i E
The New York station WRNY
will welcome reports upon its short-
wave transmissions- which are sent
out on 309 metres. The times of
transmissions are Tuesdays, Wednes-
days, Fridays and Saturdays {rom
7 p.m. onwards (E.8.T.), and Sundays
{rom 4 to 6 p.m.

3
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nE early long-distance records of
amateur wireless transmission,
combined with the recent amaz-
ing success of the Marconi Beam
system, have now fully convinced
the radio engineer of the outstanding
merits of short-wave radiation. He
foresees that future developments
must tend more and more to the
exploitation of ultra high-frequencies,
and is already exploring new and
interesting possibilities in this direc-
tion.

Power By Radio

The radio transmission of power,
or the transfer of electrical energy in
bulk through the ether hy wireless
means, is one problem, for instance,
which will in due course be solved
simply by generating oscillations of
much shorter wave-length than those
now used for Beam signalling, and

SRR s g

saome reeent developments in high-
equency radiation reveal astonish-
ing effects.

By J. C. JEVONS.

SOOI e e

1

concentrating them into a still nar-
rower path.

The shorter the working wave-
length i3 made, the easier it becomes
to focus the wave-front by means of
a reflector into a clear-cut path free
from dispersion or ““ spread.”

The problem, therefore, amounts
to this: Before radiated energy can
Le elfectively concentrated into a
dense or powerful beam, a reflector
many times larger than the radiated
wave-length must be emploved. As
there is an obvious limit to the size
of such a reflector it becomes neces-
sary to reduce the working wave-

MoperN WIRELESS

length until it can be handled by
reflectors of practical and convenient
size.

Unfortunately, the matter is not
quite so simple as it appears. The
thermionic valve is at present gener-
ally accepted as the only practical
means for generating high-frequency
oscillations. As soon as one attempts
to employ a valve for generating
wave-lengths of the order of 10 meties
or less, verv serious difficulties arise

Below 10 Metres

For instance, the capacity existing
between the iuternal -electrodes of
the valve, small though it may be
when measured in microfarads, is
sulliciently large to offer verv little
“ resistance ”’ to the passage of high-
frequency currents of this order.
The plate energy accordingly tends
to spill over on to the grid and
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Adjacent ages !

achievement of science represented by the “Beam '’ (the Dorchester station aerials are shown).
startling short-wave developments.
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In the toreground is a Bronze Age Barrow (dating from 1800 to 8oo B.C.), a complete contrast to the latest

The ‘“Beam’’ is one of the most
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filament, and the whole valve * boils
over” and ceases to function as a
generator.

Special methods of design have,
however, been developed to meet this
particular difficulty.  For instance,
the General Electrie Company have
recently produced a valve generator
capable of radiating as much as 15
kilowatts, or over 20 horse-power,
on a wave-length of only 6 metres.
This is about fifty times more powerful
than anything previously produced
capable of working at such a fre-
quency. .

Astonishing Effccts

Some astonishing effects have been
obtained by the G.E.C. apparatus.
Incandescent lamps placed within
the field of radiated eneray light up
automatically, whilst any metallic
bodv within range will bhster the
hand by the heat caused by the
induced currents. Again, large tlames
or standing ares, more than a foot in
height, spring into being automati-
cally, wherever the aerial into which
the valve feeds its energy is touched
by a metal-tipped rod.

One seems to be actually approach-
ing the ideal of the ““ death ray,” of
which so much was whispered and
so little known towards the later
stages of the war. Given a suitable
form of projector. there seems no
reason to doubt that such a wireless
ray would effectively put out of action
any aeroplane, motor-car, or other
machinery depending upon maguetic
action for its driving power.

As to its action upon human life
there seems to be u considerable
difference of opinion. Generally
speaking, the effect of ultra high-
frequency oscillations is not harmful

upon any form of life coming within
its range.

Reverting to the question ol generat-
ing oseillating currents of extra high-
frequency, l.e. of very short’ wave-
length, 1t 1s interesting to consider an
ingenious suggestion advanced some
time ago by a French physicist,

A French Brain-Wave

His idea, in short, was to utilise
the beat effect between two light-
waves of different {requency in order
to produce electrical oscillations of an
enormously high order. TFor instance,
the {frequency of violet light 1s
approximately eight hundred billion
per second, whilst that of vyellow
light is only six hundred lallions.
The difference between the two is
two huandred billions per second, and
oscillations of thig frequency could be
created by causing the two light rays
in question to beat together.

The scheme adopted for this purpose
is illustrated in Fig. 1. Violet Lght
from source A, after passing through
coloured fijter screens F, 1s concen-
trated by a lens I. on to a light-
sensitive cell ¢, At the same time
yellow light filtered out from a
source B 1s directed on to the same
cell by a lens I.;. The cell respomls
to both frequencies simultancously,
and the beat effect is separated out
in the tuned circuit 1, K.

Valve Variations

A more practical method of obtain-
ing ultra high-frequency oscillations
from a thermionic valve has recently
been developed both in Ameried and
Germany. The method consists in
utilising electronic vibrations set up
in the actual electron streamn flowing
inzide the valve.

L /C/-GZ

A Tvercar Hicn-Powerso Sworr Wave GENERATOR

Y64

—in fact, they are frequently em-
ployed with beneficial effect in medical
treatment—but when used at maxi-
mum strength such a ray might well
have a dangerous, if not a fatal, efiect

By using a negatively-charged plate
and a positively-charged grid, the
clectrons coming from the filament
are first attracted by the positive
grid, and then repelled as the clectrons
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accumulated by the grid add their
ctfect to the negatively-charged plate.

As a result the clectron stream 1s
set into a constant and very rapid
oscillation, the individual electrons
swinging to and fro inside the tube
at a frequency which corresponds to
a wave-length of the order of centi-
metres. These surges of current
are then comniunicated to an external
Lecher-wire ecircuit and form a
stationary-wave system from which

] 2
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Bear frequencies ' From L1cnT Waves
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encrgy is tapped off to a radiating
aerial.

Neither of the two last-mentioned
svstems is, however, suitable for the
production of really high-powered
short-wave energy. For this purpose
it is necessary to emplov a pushapull
system of valves of the kind shown in
Fig. 2.

It will be noticed that the anodes of
both the valves A and B are connected
together and to earth. When high
power is being generated, the valve
anodes rapidly become red-hot, so
that it is necessary to cool them by
means of a running-water supply.
Tt is chiefly in order to avoid insulation
difficulties with the cooling apparatus
that the anodes are deliberately kept
at earth potential.

The Frequency Factor

1t follows, of course, that -the
filaments must be at a very high
negative potential, and as the low-
tension supply (L.T.) must be removed
from this area it is placed as shoewn,
so as to feed the filament curvent
through the oscillating coils Lz, Ly in
parailel.  The four coils-are arranged
symmetrically with regard to the grid
through divided grid-leak resistances
and condensers G. L., as shown.

The frequency of the output supply
is determined in part by the in-
ductances of the coils I,, I, and
in part by the self-capacities of these
coils and the external leads, supple-
mented by the internal or inter-
electrode capacities of the two
generating tubes.
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AN IMPARTIAL
CRITIQUE OF
ALLTHELFAD-
ING TYPES AND
MAKES.

THINK one mniay safely say that

over sixty per cent of the

wireless sets in use at the present
time are intended to be employed
with loud speakers.  Telephone re
ception, which was once so popular,
1s rapidly falling into disuse, and it is
now a comparatively rare occurrence
to see the members of a family
grouped round a table with head-
phones clapped over their ears, en-
raptured by some item of the broad-
east programme.

Why ’Phones Were Popular

The reason for this is threefold.
Tirst, the modern radio receiver
has made such rapid progress both

The Marconiphone Cone Model ‘‘ 105,”’

which sells at £5 5s. The cabinet,

which is open at back and front, is made
of a special non-resonant material.

Vlm;mfwlmxmxw .

,M BJ A. JOHNSON RANDAL

‘L ,\\%wf f

Special Loud-Spealker Supplement (page 1)

“MW." Technical Staff.

m purity of reproduction and general
sensitiveness that it is now possible to
work a loud speaker satisfactorily even
with two valves. Secondly, improve-
ments have been made at the trans-
mitting end, and the power of our
broadeasting stations has in many
cases been increased, with the result

The ** Oriel *’

Cabinette Model made by
The London Radio Manufacturing Co.,
Ltd. It sells at 6os.

that greater volume can be obtained
with a given set. Thirdly (a most
important point), the modern loud
speaker is vastly different to that
wreiched contraption of a few vears
back which the " man i the street ”
was rather apt to sav * sounds like a
gramophone.”  Perhaps this was
rather unfair to the malkers of both
the speakers and -the gramophones,
because there is no doubt that much
of the distortion was due to the use of
a lot of reaction coupled with a poorly
designed low-frequency amplifier.

“In Those Days . . .”
The tendency in the past was to
use telephones because the listener
was of the opinion that they gave
125

WWW.americanradiohistorv.com

MoDpERN WIRELESS

HINTS ON
SELECTING :
AND USING
THE VARIQUS :

MODELS. ]

better reproduction. Here, again, 1t is
only fair to the loud speaker to
expiain that with telephones smaller
volume was required 1 order to give
satisfuction, and in consequence the
deficiencies of the amplifier were
not so noticeable as they were when
the volume was mcreased in order to
work a loud speaker at full strength.
In those days there were no super-
power valves, no L.F. transformers
of the “ super” tvpes, reaction was
used " up to the hilt,” and the H.I%.
side tended to be rather unstable. In
fact, the poor loud speaker had not
really a chance.

Modern Improvements
With the advent of special loud-
gpeaker valves, and with the progress
in component and set design generally,
the listener began to learn that loud
speakers really could give quite good
reproduction, and to realise what

This is an assembled Kabinet Kone Kit

which is marketed by Walker Bros.,

Ltd., at 52s. 6d. complete, in oak. The

unit used is of the balanced-armature
type.
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selfish things telephones were. One
has visions of the head of the family
sitting, pulling away at his pipe, with

ke
o

The Model M.C.2
Moving-Coil
Speaker Cabinet
due to W. & T,
Lock, Ltd.,
which in solid
oakretailsat £8.

abe
pd

the only existing pair of headphones
over his ecars, and contentedly listen-
ing-in to the broadeast programme,
with the rest of the family eagerly
waiting their turn, which, incidentally,
in some cases never came. Nowadays
the whole tendency is to use a loud
speaker, the headphones being em-
ployed only with single-valve and
crystal sets, or in special cases for
the rcception of long-distance trans-
missions. 1 believe that in another
vear or two the loud speaker will
completely oust the "phones for broad-
cast reception. T feel that one
cannot pass on without paying tribute
to such pioneers a3 Messrs. Amplion
and 8. G. Brown, Ltd, who have
worked so hard to popularise the Jond
speaker and who have done so much
towards placing it in the position it
occupies to-day.

m""\'

i
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This 1s the Magnavox Moving-Coil

Loud-Speaker Unit, Type R.4, the field

winding of which takes .5 amp. at

6 volts The complete unit retails at
£9 10s. -
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At the present time therc are three
main types of loud speakers in use.
These are the horn type, the cone, and
the moving-coil or coil-driven cone.
The horn type is perhaps the Dest
known, particularly since the beginner
1s rather apt to think of a loud speaker
in terms of a telephone ear plece with
a horn attachment. This, of course,
is entively wrong, and a modern horn
loud speaker is not simply an car-
piece capable of magnifying sounds,
but it is a piece of scientific apparatus.

Very Important Point

For instance, the shape and length
of the horn are very important.
If the lower musical frequencies are to
be reproduced the horn must be as long
as possible, and then again the rate of
opening is also very important. For
the best results the increase in
diameter for a given length must be
calculated from certain known physi-
cal laws.

August, 1928

The diaphragm therefore vibrates in
sympathy with the frequencies of the
coils.

currents in the It is usual to

'
oS

The ‘“ Puravox "’
Medium  Loud
Speaker sold by
Falk, Stadel-
mann & Co,
Ltd., at £2 8s.

b

arrange for the distance between the
permanent magnet and the diaphragm
to be varied at will by means of a
knurled knob on the contaning case
at the base of the instrument. By this
means the sensitiveness of the loud
speaker can be adjusted to suit

4

individual requirements. If the
magnets are adjusted too close to the
| diaphragm, unpleasant ° dithering ”
will oceur. The instrument should
therefore be adjusted when in use.

Regarding Resistances

The small end of the horn is
attached to a cap on the top of the
magnet containing case and the
diameter or cross-section of this small
end has an important bearing upen the
results. It may be as well to mention
at this point that horn-type loud
speakers are normally made in two

The Moving-Coil Unit which is sold in
parts by F. Squire at £4 18s. 6d.

The principle of the average horn-
type loud speaker is as follows: The
base of the instrument contains the
magnet and diaphragm. The clectro-
magnetic system normally consists of
a coil of very fine wire such as No. 46
or No. 48, or perhaps slightly thicker
where space. permits, wound over the
poles of a permanent magnet. The
two ends of this coil of fine wire are
connected to the two terminals on the
loud-speaker case.

A Sensitivity Adjustment

A circular diaphragm of iron or
stalloy steel is placed just above the
magnet poles. Lines of force pass
from the pole picces through the dia-
phragm, which is therefore attracted
by the permanent magnet. When the
loud speaker is connected to the set,
the currents due to speech or music
pass through the fine wire winding
and thus weaken or strengthen the
magnecic field through the diaphragm.
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types. One has a high-resistance
winding, the value usually being about
2,000 ohms, whilst the other has a
medium-resistance winding of approxi-
mately 750 ohms or so. The

A Baker’s ‘‘ Selhurst Radio ™’ Movin'g-

Coil Speaker. A complete set of parts

is available at f4 7s. 6d. A permanent-
magnet type is listed at £6.
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high-resistance type is possibly more
sensitive and is very suitable for use
with small sets.

The increasing use of valves of the
super-power types, designed to handle
farge  volume, however, made 1t

e /4

The Colvern
Moving-Coil
Speaker assem-
ly, aset of parts
of which costs
£3 7s. 6d.

You will notice a

substantial stand

is provided, mak-

ing it easy to ar-

range a baffle or

fit the unit into
a cabinet.

necessarv for manufacturers to intro-
duee a more robust winding of lower
D.C. resistance. The super-power
valve requires a fairly “ hefty *” anode
current, and this would, of course,
put an unfair strain on the very fine
wire windings of a high-resistance
coil.

In addition, this heavy current, in
conjunction with the high D.C. resist-
ance, would produee a drop in voltage
across the loud speaker, and the
actual IL.T. voltage applied to the
anode of the valve itselt would be
considerably lower than the voltage
of the H.T. battery. 'This is undesir-
able, and in cases whetre sets employing
a valve of the super-power type are
used, 1t 1s better to chioose a winding
of the low-resistance type if this is
to be connecied directly in the anode
circult of the last valve.

The Epoch Radio Manufacturing Co.

supply sets of parts for moving-coil

speakers. The type ‘‘ A’ (accumulator

drive) at £3 10s., and the mains-drive
type “ B’ at £4 2s.
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With receivers incorporating filter
deviees, the question of D.C. resistance
is not important, because the aciual
plate current does not pass through
the loud-speaker winding, but there is
still one point and that is on very
big volumes there is a danger of the
fine wire winding breaking owing to
mechanical vibration of individual
turns. In short, the choice of types
depends upon whether the set is a
small one such as u two-valver, or a
large one designed to handle big
oufput.

Design of Horns
One of the greatest dilficulties
which manufacturers have to face 1s
the design of the horn itself. As was
stated previously, the longer the horn
the better the reproduction of the

The well-known B.S.A. ** Kone *’ Speaker,
model B, retails at £6 6s.

lower musical frequencies. It las
been shown that in order to obtain
the real bass with a Liorn of the conical
type a length of over twenty feet
would be necessary. This is, of
course, not a practical proposition
for a loud speaker designed for
domestic use.

Exponential Varieties

In atlempts to cover a wide
range of irequencies loud-speaker
designers have made full use of all
the known laws of sound and many
of them have adopted horns of the
exponential or logarithmic types. It
would Dbe out of place in an article
of this nature to go into the theory
of the exponential horn, but it may he
stated that {rom the point of view of
reproducing the bass notes the expo-
nential horn is much more efficient
than the ordinary conical types.

In their ciforts to obtain the
greatest possible length in & given
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space some designers have tri d
folding the horns, but this unfortu-
nately introduces other dithiculties if
the folding is taken too far. In
general, one may say that the average
horn lond speaker is a very efficient
device when one considers the diffi-
cultics with which manufacturers are

The Ellipticon Speaker, the most popular
of the Brandes range, which retails at

£4 15s.

faced. There are not many which will
reproduce the lower frequencies in
the neighbourhood of one hundred
cycles. They have the advantage,
however, of giving bright reprodne-
tien and the higher frequencics are
clear and sharp.

A Valuable Feature

On specch the horn loud speaker ig
usually verv good and its sensitiveness
is a very valuable feature. T usually
recommend horn loud spealkers to the
owners of small two-valve scts or to
those who are situated some distance
from a main station, and who there-
fore require the utmost sensitivity.
In additien, many readers are com-
pelied to use =mall valves owing to
their ditficulties in obtaining the
sufficiently large batteries to supply
the current which super-power valves
require. A horn-type loud speaker is
probably ideal in these cases.

A complete set of parts for the assembly
of this Lang and Squire Moving-Coil
Unit costs f4 3s. 6d.
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While on this question of sensitivity,
[ mav say that with a Brown H.1
loud speaker, which I have mm my
possession, 1 have obtained specch
audible across a drawing-room with
only a simple crystal set. The Brown
loud speaker is rather different in
principle to those of normal tvpes,
mmasmuch as it incorporates a reed
which is attached to a cone of thin
alumininm  which forms the dia-
phragm. This cone. is held at its
periphery by a ring of aluminium and
the whole making a small compact
assembly. The arrangement is very
sensitive indeed.

The progress in the design of modern
amplifiers, and the difficulty in re-
producing the lower frequencies in a
loud speaker, made mannfacturers
turn their attention in another direc-
tion in their endeavours to achicve
these results.

If instead of attaching a homn to
an electro-magnetic svstem we make
use of a very large diaphragm and
secure it at its centre point to a
vibrating electrical system, it is pos-
silile to obtain very good pesults and
to improve the lower register. There
are various methods of doing this, and
diflerent manufacturers claim special
advantages for their particular sys-
tems. Generally a cone having a
diameter of between one and three
feet 1s used, and loud speakers of
this class are spoken of as the cone
types.

A Balanced-Armature ‘‘ Drive”

1 believe the first cone lond speaker
to be marketed in this country was
the Kone, made by the Standard
Telephone and Cables, Ltd., and now
sold by B.S.A. Radio, Ltd., and hy
Messrs. Burndept Wireless, Ltd. The
latter instrument has the trade name
Ethocone. The XKone emplovs an
armature which 1s placed between

The *‘ Lissenola '’ Cone Speaker has a
combination of horn and cone.
at 2gs. 6d.

It selis
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the pole picces of a powerful horse-
shoe permanent magnet and attached
to this armature by a short length
of stiff rod is a thin reed. This reed
lias in turn attached to it a driving
rod, which passes through a collar in
the centre of a cone of specially
prepared material, and 1s locked in
position in the collar with a small set-
screw. The vibrations of the arma-
ture are transmitted, via the rod, to
the cone. This particular type of
loud speaker is known as the balanced
armature type.

Makers of ‘‘Cones”

There are several other manufac-
turers who now make cone loud
speakers.  Amongst them may be
mentioned Messrs. Graham-Amplion,
Ltd., who market a whole range suit-
able for sets of every possible type;
the Marconiphone Company, Ltd.;
Messrs. 8. G. Brown, Itd.; The

Ormond Engineering Co., Ltd.; Messrs.

The Brown Universal type Loud Speaker
is priced at £6.

Lissen, Lid.; Messrs. Mullard; the
General Electric Company, Ltd., and
Celestion, etc., ete.

Those manufacturers who market
a complete range of the cone types of
instruments have designed senior and
junior ntodels. The senior models are
intended  to  handle considerable
volume and are suitable for very
large sets, whilst the junior models
arc intended to fulfil the nceds of
the small set owner. Usually the
junior models are particularly sensi-
tive.

Reed-Type Mechanisms

Messrs. Amplion have split up
their range into two groups on these
lines. They use the same type of
cone diaphragm in all their models,
cmploying a strong seamless fabric
material. In some of their models
the cone diaphragm is of the semi-
free-edge type whilst in others the
edge is fixed. Celestions employ a
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reed-type mechanism and a reinforced
cone.. The diameter of the cone 18
12 . in the smaller mode! and in-

This is the Model C.12 Celestion Loud
Speaker which sells at £7 5s. in oak
and £7 10s. in mahogany.

creases according to the use for which
the loud speaker is intended.

The Marconiphone cones also incor-
porate a reed mechanisin, and special
attention has been paid to the
climination of any resonance effect.
The edge of the cone rests on a felt
sheeting, the pressure being adjusted
to introduce the necessary quantity
of damping without reducing the
sensitivity. The winding of the smaller
model has a resistance of 2,000 oluns,
but the larger model is intended to be
nsed in conjunction with super-power
valves and only has a resistance of
500 ohms. Apart from the question of
reproduction, one of the advantages
of the cone type instrument is that it
can be given an artistic finish. For
instance, there is nothing to prevent
the whole instrument from being
mounted in a speeial cabinet to
mateh the furniture in the room, or
alternatively in some cases 1t can
cven be designed to hang from the
picture-rail.

Cabinets for *“ Cones”

Many readers prefer to build their
own loud speakers, and to meet this
demand a number of firms, amongst
whom are Messrs. Lissen, Ltd., are
catering for the home-constructor
by supplying cone units at very
If he desires, the
listener can build the complete loud
speaker and set in the one cabinet, and
it 1s interesting to note thut Messrs.
Carrington and W. T. Lock, Ltd,,
supply special cabinets for this
purpose.

There are so many different types of
cones on the market that it is impos-
sible to deseribe all of them, but from
the standpoint of reproduction one
may say that they give a much better
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rendering of the lower musical {re-
quencies than the short horn types of
loud spealer. On the high frequencies
some of them are not too eood, and
the response curve tends to fall away
rather rapidly at this end of the scale.
Manufacturers, of course, are well
aware of this, and are doing their
utmost to overcome the difficulty. At
the same time the reproduction
obtained is extremely pleasant and
the presence of the lower musical
frequencies gives that richness which
is 80 pleasing to the car.

Notes That We Miss

In any loud speaker it is very doubt-
ful whether the absence of the higher
frequencies is as noticeable as that of
the bass. One can always tell when
bass notes are lacking, because of the
high-pitched tone which is obtained.
With the higher frequencies, however,
provided the cut-off is not too low, 1t
takes a very keen and musical car to
notice where the high notes commence
to fall away. .

With cones there is a marked
absence of trumpet effect—that is to
say, one does not get the impression
that the sound is coming from one
point in the room. Thisis undoubtediy
a strong point in the favour of the
hornless loud speaker, sinee it tends
to give a more realistic touch to the
reproduction.

We now come to another type of
cone, and that is the coil-driven cone
cr moving-coil loud speaker. When

The
Speaker, a full-size instrument which is
available at £z r1o0s.

new Ediswan ¢ One-Der’’ Loud

Specicl Loud-Speaker Supplement (page b)

the British Thomson-Houston Com-
pany first demonstrated their famous
R-I Joud speaker in this country
people listened with amazement.
They had not thought that such
realistic reproduction was possible.
The idea of possessing one of these
loud speakers was very attractive, but

-

There are two types of Mullard Loud
Speaker : the one shown above, Model E,
sells at £3 s5s., and a Model D at
£5 50
unfortunately the price (which was
m the neighbourhood of fifty gnineas)
was so high as to place the instrument
quite out of the reach of the *“ man in

the street.” In addition, it was
essential to have 1the eleetrie-helit
mains in order to supply the H.T.

necessary to operate the amplifier,
which incidentally wes sold as part of
the equipment.

Coil-Driven Cones

Siace then, however, the British
Thomson-Houston Company, Ltd.,
havc placed on the market a complete
R-K unit swtable for the home-
constructor who wishes to obtain
reproduction of the highest quality.
In addition, Messrs. Rothermel are
marketing the Magnavox Company’s
coil-driven unit in its various fypes.

A coil-driven cone is very simple in
principle. It consists normally of a
small paper cone having a diameter of
from five to eight inches, and with a
small coil of wire, namely, the moving
coil itself, attached to its apex.
Around the edge of the cone is a ring
of some material such as rubber, thin
leather, stockinette, ete., which is alzo
secured to a rigid framework. The
cone itself is thus free to move, since
it 1s suspended and held in position
only by this ring of  elastie ” waterial.
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Attached to the end of the unit
nearest the moving coil i3 a large
magnet, either of the externally
energised or permanent type, and the
moving coil is so placed that it is free
to move in and out in a small air gap
at the centre of this powerful magnetic
field. The moving coil 13 connected
to the lond-speaker terminals on the
receiver, and the cone moves back-
wards and forwards at frequencies
corresponding to those mn the output
circuit of the wireless set at a given
nioment.

Three Different Types

Moving-coil instruments are made
in three different {vpes. First, there
1s the type similar to the original R-K,
namely, that which makes use of a
permanent magnet. Secondly, there is
the mains-operated type, which has a
magnet winding designed to suit the
voltage of the electricity supply mains,
and is designed to be plugged-in
direct to the existing power supply.
Thirdly, there is the type which has a
field winding suitable for use with a
six-volt battery.

The permanent-magnet coil-driven
cone is fairly sensitive, hut not quite
so sensitive as those which have a
separately excited field.  Obviously,
the permanent-magnet moving-coil
instrunent is most  suitable for
listeners  who have difficulty m

" getting their accumulators charged or

who have no clectric lichting in the

This Ferranti Speaker has an ‘‘expon-
entially ’’ shaped horn. It retaiis at
£3 3s.
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house. The current taken by the
mains type is quite small, this being,
in one case which 1 have in mind,
90 milliamps at 240 volts. The
battery tvpes, which are intended to
be worked from six-volt accumu-
lators, take heavier currents than this,
and generally the values are in the
neighbourhood of half an ampere or
a little more.

The moving coil itself can be cither
of the high- or the low-resistance ty pe.
Usually the commercial designs em-
ploy a low-resistance coil, in many
cases the value being as low as
sleven ohms or so. These coils are
smployed In conjunction with 25-1
ratlo output transformers, and one
of theiradvantages is that the winding
is munch more robust than a similar
high-resistance winding consisting of
a very large number of turns of fine
wire.

Moving-Coil Resistance

Ou the other hand, the moving coil
can be wound to have a resistance
of about 1,000 ohms and can be
connected in a filter output cireuit,
or even directly in the anode circuit,
of a valve. This latter procedure
is not desirable if thie best results are
to be obtained, but there 1s nothing
to prevent one from using a properly
designed output filter circuit with a
high-resistance moving coil. Generally
speaking, however, the low-resistance
coil will give much better service, and
if one is building a special amplifier
it is just as casy to include a 25-1 ratio
output transformer as it is to arrange
{for a filter ciremt.

With a coil-driven cone it is
necessary to use a wooden baflle
having a diameter of two to three feet
if the low notes are to be reproduced
properly.

This baffle can be a piece of stout ply-
wood with a hole cut in the centre
the same diameter as the cone. Alter-
natively the unit can he mounted ina

I'he R.K. Moving-Coil Unit is now supplied
separately by the B.T.H. people at £9 10s.
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special cabinet ; and there are many
on the market which are quite suit-
able, the front of the cabinet being
used as a baflle. Unquestionably a
moving-coil loud speaker, provided
it is used with an amplifier capable of
giving an undistorted output, will
give better reproduction than most
other types. It will bring out both
the upper and lower frequencies and
the reproduction is remarkably life-
1“{1‘.

Revealing Distortion

It is particularly susceptible, how-
ever, to any slight distortion in the
amplifier itself, and in this respect it
differs from the horn types and some
of the cone loud speakers. For
instance, a horn loud speaker will
give guite respectable quality from an
amplifier employing low anode vol-
tages and small valves. There are
many reasons for this; and amongst
them may be mentioned selectivity.
A short horn loud speaker and a.small
reed type cone are normally more
sensitive than the moving-coil type,
and therefore make the most of the
amplifier’s outfit. For this reason
there is a smaller chance of distortion
occurring on equivalent volumes,
also much of the distortion occurs
on the bass notes, which the average
short horn loud speaker will not
reproduce. Naturally, directly the
same amplifier 1s hitched on to a
moving-coil instrument the results
sound very disappointing.

Speakers for Small Sets

Hence for a small set, or for a set
which is being operated at some con-
siderable distance from a broadeasting
station, I would not recommend a
moving-coil instrument because full
advantage cannot be taken of its chief
characteristics. A coil-driven cone
is at its best when dealing with big
volume, that is to say, an inteusity
greater than ordinary room strength.

If an attempt is made to cut down
the volume to a strength suitable for a
small room the lower frequencies are
not reproduced to their best advan-
tage, and this very desirable feature
of the moving-coil instrument 1is
partly lost. Hence to work a coil-
driven loud speaker as it should be
worked, one, or even two, super-power
valves are necessary in the output
stages of the receiver.

In addition the set must be capable
of reproducing the lower frequencies
and should have at least two low-
frequency stages. A four-valve set
will operate a moving-coil loud
speaker extremely well, and a five-
valve set, with two valves in parallel
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i the last stage, would be bexter
still.  The instruments will work on
any ILT. voltage from 120 upwards,
but naturally they will give better
reproduction on 250 or 300 volts than
on 120, because they can in this case

The cabinet-type Six-Sixty Loud

Cone
Speaker, in oak or mahogany, costs £4 4s.

handle greater volume without dis-
tortion. The loud speaker in every
case is limited by the set aud the
results cannot be better than tlie set
will permit.

Tlie moving-coil units mentioned
are, of course, supplied practically
ready for use and only require mount-
ing in a suitable cabinet. For home-
constructors who prefer to actually
build their own instruments from the
necessary castings and parts a number
of firms supply the essential com-
ponents for the construction of coil-
driven cones. [For instance, Messrs.
A. Baker lists parts for both the per-
manent and clectro-magnetic types,
and these can be purchased either
sepuaratelv or -as a complete kit.
Other firms who market the necessary
parts are Langham Radio, Litd.; The
Bedford Electrical Radio Co., Ltd.;
Messrs. Goodman ;” Messrs. Colvern,
Ltd., ete.

Output Transformers

There should be no difficulty in
obtaining 25-1 ratio output trans-
formers to be used in conjunction with
the low-resistance moving coils, be-
cause many firms are adding suitable
instruments to their existing range.
Messrs. Ferranti and R.I.-Varley are
amongst those who have already done
so. These components, incidentally,
can be obtained with split windings
for push-pull amplifiers.

In writing a general article on loud
speakers 1t is a difficult matter to
touch on every point owing to limita-
tions of space, but I have covered all
those points the average listener or
constructor will be likely to meet with.
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"FROM SET TO LOUDSPEAKER

R\ ‘HILE a loud speaker can be
3 conneeted directly to almost
’ any wireless receiver cap-
able of giving sufficiently strong
signals and good reproduction ob-
tained, the diseriminating experi-

menter has come to look upon a loud-
speaker coupling device as an im-
portant link in the chain when really
efficient sound reproduction is de-
sired. At the same time therc is a
good deal of misapprehension on this
subject which appears to require a
little more elucidating than 1t gener-
ally receives.

A Minor Point

To understand the why and the
wherefore of the loud-speaker coupling
device we must briefly run over a few
preliminaries, and, hy way of clearing
the air, let it be said at once that
the usual argument in favour of the
loud-speaker coupling device that
it “ prevents burning out the loud
speaker windings by removing the
steady plate current from them ” is one
of the least important, for a number
of lowd spealers will easily stand more
current through them than they are
likely to receive by direct connection
in the plate cirenit of the last valve,
and cases where a bhurn-out has
actually occurred through the direct
current passing through the windings
are extremely rvare.

What is Happening

Assuming  that our set is well
designed and is tuned in to the station
we wish to reproduce on the loud
speaker, we have flowing in the plate
circuit of tlhie last valve a current,
the strength of which is modulated
in accordance with the counds we
wish to reproduce. If we connect our
loud speaker in series with the plate
of the valve and the source of high-
tenston supply, then the variations
of strength of current will produce
correspondingly  varying  magnetic
effects and the diaphragm of the loud
speaker will vibrate and so produce

In this easy-to-understand but compre-
hensive article the whole question of loud-
speaker and output connections is dealt
with from the point of view of providing
practical improvements in operaling.

By PERCY W. HARRIS, M.IR.E.

sound waves, giving the reproduction
we desite to obtain.

To understand just what happeus
quite clearly, we must consider the
current flowing through the loud-
speaker windings as consisting of
two components—firstly, a steady
direct current, and, secondly, an
alternating current superimposed on
this. The frequency of the alternat-
ing current varies, of course, from

—

Several forms of volum:z control sold for
gramophone pick-ups can be used for
loud-speaker control.

nmoment to moment, according to the
madulations of the sound waves.
Now the direct-current component

ne
5 o weTm @

is of no value whatever in the loud
speaker windings. Indeed, 1t is directly
a lindrance for three reasons  Firstly,
1t causes a wasteful dissipation of
energv in the windings. Take, for
example, the case of a loud speaker
with a 2000-ohm D.C. resistance

Voltage Drop

With a 3-milliamp steady current
flowing through this winding (quite
a small current for modern loud-
speaker work) we shall get a drop of
10 volts. With 15 milliamperes—quite
a usual current when a super-power
valve is used in the output--there
will be a drop of mno less than
30 volts,  Fifteen milhamperes at
30 volts means ‘45 watt, quite an
appreciable loss here with no corve-
sponding gain.

Wrong Bias

Now a drop in voltage of 30 will
completelv upset our calculations.
Tt is useless assuming in such circum-
stances that we must grid bias our
output valve for 150 volts when using
a 150-volt high-tension supply, for our
valve will be receiving only 120 voits
on its anode, and arid hias for 150 velts
will obviously be too much for 120.

Two typically mcdern L.F. chokes designed for outout use.
131
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The second disadvantage of this
cwrrent flowing through the loud-
speaker windings is that the amount of
fluctuating current which the magnet
coil can carry hefore saturation point
is reached is less (by the amount of
the direct current flowing) than it
would be if this current were absent,
and therefore the loud speaker will
overload more easily. There is in
addition to this a permanent - mag-
netic bias on the speaker, tensioning
the diaphragm needlessly, and in many
cases making it much less responsive
to delicate gradations of sound.

A Third Disadvantage

The third direct disadvantage
of a steady current flowing is that the
loud-speaker is “live” electrically,
and touching the terminals may give
a severe shock when we are using the
high voltages which are becoming more
and more a regular practice. Not
only this, but loud-speaker Jeads are
frequently run from one room to
another, or even from one part of the
house to another, and there is consider-
able risk of leakage when the loud-
speaker leads carry such a high voltage.

Five Reasons ** Why”
Here 1 would like to digress for a
moment to point out that it is quite

Special Loud-Speaker Supplement (page 8)

roll of a drum or the final “smash”
of a lively dance number.

A properly designed loud-speaker
output device, by separating the
direct current from the pulsating
audio-frequency current, performs a
very useful service, or, rather, a
number of most use{ul services. These
may be roughly classified as follows:

1. Confines  high-voltage direct
current to the veceiver itself.

The conventional way of making up a

loud-speaker coupling unit utilising an

output choke where only one condenser is
used in series with the loud speaker.

2. Enables the maximum load to
be given to the loud speaker by
removing the loading due to the
steady current.

fr6.1,
w202
a mistaleen idea to imagine that when 3. Removes unwanted mechanical

a loud-speaker output device is used
one will not get a shock by touching
the loud-speaker terminals! Strongly
modulated signals, such as are pro-
duced by a dance band, produce such
rapid and high-voltage {luctuations
in  loud-speaker windings that one
can get quite an unpleasant shock
from such a musical passage as the

bias on the loud-speaker diaphragm.

4. Prevents wasteful drop in volt-
age applied to the plate of the last
valve.

Impedance Question
5. Prevents wastelul heat dissipation
in the loud-speaker windings and a
possible burn-out.
132
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But we have not yet mentioned one
of the most important functions of a
properly designed output device, and
that is the adjustmnent of the im-
pedance of the load to the output
valve. The loud speaker is really a
power converter changing electrical
power iuto sound waves, if the im-
pedance of this load is unsunitable
to the output valve then we may get
both loss of strength and distortion.
Experimenters  with  moving - coil
speakers have discovered a great deal
in this regard dwring the last few
months. i

Various Forms

There are a number of forms of
loud-speaker output devices, several
being shown in Fig. 1; («) in Fig. 1
shows an output transformer which,
to be efficient, must be specially
designed for the purpose. Require-
wents here are that the D.C. resist-
ance of the windings must be low
(so as to avoid much voltage drop
here), while the inductance must be
high otherwise we shall not get a
proper power transference.

With such a scheme both loud-
speaker terminals are completely in-
sulated from the direct voltage and
only audio-frequency currents will
flow in the windings. The disadvantage
of the transformer in such circum-
stances is that the audio-lrequency
pulses in the plate circuit of the output
valve return to the filameut through
the high-tension supply, which, beiug,
common to several valves, may bhe
the source of unwanted back-coupling
unless there is adequate by-passing
such as by the condenser C, which
if large enough (two to four mlds.)
provides a low-impedance path back
to the filaments.

A way of overcoming this difticulty
18 shown in (¢), where the direct-
current supply to the plate of the
valve shows through the choke, while
the audio-frequency pulses have paths
through the condenser C and the
primary of the transformer. For
satisfactory operation here, the choke
must have a ligh-inductance valve
and a low D.C. resistance.

A Simpler Scheme

As the transformer in the (e) ar-
rangement does not carry any direct
current, but only audio-frequency
pulses, its own inductance can be
obtained with less iron; In fact, the
design of the transformer in the scheme
{e) may be quite different from that
of the transformer in scheme (a). How-
ever, if we are using a high-inductance
low-resistance choke we shall find the
scheme of (b) simpler. Here the choke
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offers very high impedance to the
audio-frequency currents, a much
lower impedance path being through
the condenser € to the loud-speaker
windings, the condenser alwo serving
to prevent the tlow of direct current
through the loud-speaker windings.

Larde Condensers Necessary
In all these arrangements where a
coupling condenser is used, we must
be carciul that it is of sufficiently
high a value not to offer a high im-
pedance to the frequencies we wish to

ic

This photozraph, together with the previous
illustration, give; ail the wiring details
necessary.

pass. A simple calculation will show
that if the value of the choke is
25 henries and the condenser 2 mfd.,
then at 100 cycles the impedance of
the choke will be 15.700 ohms and
that of the condenser 800 ohms.

If now we have a loud speaker which
has an impedance at this frequency of
2,000 ohms (do not confuse this with
the D.C. resistance of the speaker,
as the two are not related) it will be
seen that we have two parallel paths
to consider between the valve and
negative filament. The valve itself,
we will assume. has an iinpedance of
3,500 ohms. In series with this are
two parallel paths, one through the

choke and the other through the
speaker and condenser. It will

now he seen that the speaker path
takes by far the larger proportion ot
the load, which is as it should be;
the drop through the condenser being
still quite hiigh enough.

Cut-Off Rass

If we were to use small con-
denser of, say, 02 mfd., this would
eflectively stop the D.C. passing
through the loud speaker. The im-
pedance offered by the condenser
would thus be so high that there
would be a considerable cut-off of
the low frequencies. In reality the
actions in the output circuit are much

Special Loud-Sgeaker Supplement {page 9)

more complex than the simple theory
above, and experimental results do
not always quite tally !

As the impedance of the condenser
becomes progressively lower as the
frequency goes up we should not
notice the cur-off at the high fre-
quencies to anvthing like the same
extent, but we should obtain that thin,
unpleasant tinny type of reproduction
which 18 so irritating to the sensitive
ear. All through this argument I
have, af course, assumed that the
Joud speaker is capable of reproducing
frequencies as low as 100 very few
are, as a matter of fact '—yet if we
have a loud speaker which 18 in itself
weak in its reproduction of the low
frequencies, the use of too small a
value of the coupling condenser here
further accentuates the trouble.

The Best Method

It will be noticed in scheme (b)
that although no direct current passes
through the loud-speaker winding one
terminal is at high potential to earth
for D.C, and thus it is possible to
obtain a shock on the loud speaker
fron1 this scheme. To avoid this, we
can introduce a condenser as shown in
the scheme (c), but we must reniember
that this is a further series impedance,
and thas if we are not to have an
unpleasant cut-off of low frequencies,
this must he of adequate size. We
want to avoid, if possible, using two
condensers, and at the same time we
want to prevent our loud speaker
being “alive,” so it is preferable to

|
|
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use the scheme (d), where only one
condenser is used and one side of the
loud speaker is connected direct to
low-tension negative or earth.

With regard to the condensers
which are used in these coupling

> 477
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devices, we must consider not only
their capacity, but their break down
voltage, for we shall have surges of
voltage which will bring the strain to
which these condensers arc subjected
far above that of the D.C. voltage
itself. Take the scheme of (d). This
has the advantage, as has just been
pointed out, of giving an msulation
to both terminals of the speaker so
far as D.C. potentials are concerned

G

It is always an advantage when using an output transformer to provide an additional large

condenser for shunting across to low-tension negative.
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This is explained in the article.
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while using only one condenser, hut
if this condenser should break down
then almost the full voltage of the
H.T. battery (less a negligible drop
in the low-resistance choke) will be
unpressed on the loud speaker, which
can easily be burnt out, as with 150-
volt battery and a 1,500-ohm D.C.
resistance loud speaker a current of a
tenth of an ampere will mnediately
pass! On the other hand, in the
scheine (b) the breakdown of the con-
denser C would merely mean that the
plate current would flow through the
chole and the windings of the loud-
speaker in parallel, and as the resist-
ance of the valve itself will always be
i series, and as, furthermore, the
resistance of the choke is much less
than the spealer, no harm will be done
to the speaker winding. In scheme
(€), with the two condensers in series
there will he a very small risk of any
breakdown occurring.

Choke Characteristics

A number of illustrations are given
in the present article of loud-spealer
output devices which have been put
together in my laboratory for practical
and experimental use. Remember that
a choke to be satisfactory in a loud-
spealker output device must have,
say, 20 or 25 henries inductance
when the plaie current of the valve
wsed with 4 is pussing. Many chokes
Jhave very high inductance with one
or two milliamperes passing. but owing
to poor design and inadequate iron
their inductance drops to a very low
fignre as soon as heavy plate current
flows. The D.C. resistance, too, must
be low, otherwise we shall get that
objectionable drop in voltage to which
reference was made carlier in the
article.  Several “ low - frequency

The two resistances used in this unit are
of the continuously variable type.
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chokes ’” have been submitted to me
for test at various times which on
measurement  showed to have a
resistance considerably in excess of
that of some of the valves with which
they were designed 1o be used !

Leaky Condensers

A 2-mfd. condenser is the smallest
I should recommend for use in any of
these schemes, or 1 mfd. when two are
conneeted as in schieme (¢), although,
in point of fact, with the great
majority of loud speakers it is doubt-
ful whether any difference whatever
would be noticed for the substitution
of even 1 1nfd. in each case. However,
with the increasing tendency to use
good-quality moving-coil speakers
and the better cones, it is just as
well to choose a value high enough to
give proper reproduction with the
lowest frequencies we are likely to get.

A point that I lLave rarely seen
mentioned, but whieh is of consider-
able importance when handling the
large-capacity or Mansbridge type of
condenser made up with a paper
dielectrie, is to malke sure that the
sealing of the container is kept intact.
The actual paper used is perfectly
satisfactory il the original sealing 1s
unbroken, but if any of the sealing
substance breaks away through an
attempt to bend or open the case or
being dropped, then moistare may
get in and the insulation will drop to a
very low figure. Several cases have
come to my notice where large-
capacity paper-dielectric condensers
have developed faults within a few
hours of being dropped. Investiga-
tions have shown that a small piece of
the casing has split open ov broken
away, allowing the entry of moisture.

Push-Pull Outputs

So far [ have not mentioned output
devices for use with push-pull ampli-
fiers, as valves used in “ push-pull ”
cammot be connected directly to the
loud speaker.

Fig. 2 («) shows the conventional
method of connecting the output of
a push-pull amplifier to the loud
speaker, a transformer with a centre-
tapped primary being used and a
secondary of ordinary form. The
push-pull output transformer can be
designed more economically than an
ordinary output transformer as e
have mnot to deal with the larg
magnetising elfect of the d.c. current
such as occurs in the arrangeruent (a)
im Fig. 1. In (¢) Fig. 1, the steady
current magnetises the core and makes
it necessary to. have a good deal of
iron in order that saturation may not
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he obtained by the combination of
the D.C. and A.C. efleets.

Less Iron Required
In the push-pull arrangement in
Fig. 2, the direct current fows in
opposite directions in each half of the
primary, and therefore so far as this
direct current is concerned the two
magnetic effects are balanced out,
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leaving the iron free for the magnetis-
mg effect of the modulated current.
This means in effect that a push-pull
output transformer can be designed
efficiently with less iron than is the
case with the transformer in arrange-
nient («) mm Fig. 1.

Transformer Not Necessary

Contrary to belief in some quarters,
it is not nccessary to have output
transformer in push-pull as we can use
a single choke without condensers, as
shown in (¢) Fig. 2. 1t might at first
be thought that the absence of
condensers (shown dotted in C; and
C,) would malke the device inoperative,
but a moment’s consideration will
show that there is no difference of
D.C. potential between the two ends
of the cholke, and therefore no current
can flow round the circuit connected
to them. As, however, the plates of
the two valves are at different
alternating potentials for the modula-
tions, dilferences of A.C. potential are
set up across the ends of the choke,
and the modulated currents therefore
flow through the loud spealker.

High Impedance

It 1s, in general, however, advisable
to insert a condenser at () or C,, or
both, having a capacity of 2 to 4
mfd. (4 mfd. if two condensers
are used), n order to isolate the loud-
speaker terminals from D.C. potential
to carth, thus avoiding possible
leakage current and strain on insula-
tion. The disadvantage of the (h)
scheme is, however, that the imped-
ance of this scheme will probably be
too high for the average loud speaker,
although, of course, it is possible by
tappings on the choke to adjust the
output impedance suitablv. On the
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whole, T prefer the transformer
arrangement for “ push-pull.”

While on the subject of loud-
speaker coupling devices I would like
to draw attention to one or two
interesting arrangements which are
helpful in correcting or making more
pleasant the effects of some types of
loud speaker. Many of the older types
of loud speaker have an unplesasantly
“sharp’ reproduction due to a
tendency possessed by these tvpes to
over-accentuate the higher frequencies.

Tone Control

By shunting a continuously variable
resistance in series with a -J-mfd.
condenser (note this value : a fenth of
a mfd., not one mifd.) the over-accen-
tuation of the higher frequencies can
be considerably reduced, the amount
of reduction depending upon the

value of the resistance. A very
Horn Tree Lovo Speaxer
% Am
@ I °
FIG 4%
==Torc A3s6

suitable device for this ix the volume-
control Clarostat, the Dubilier volume
control, or the Marconiphone volume
control, all three being excellent
variable resistances of high maximum
value. The scheme is shown dia-
grammatically in Fig. 3, and gives a
surprisingly good improvement with
some of the older types of horn
speaker.

Easily Made

~ Such a scheme will not, of course,
bring up low tones which are not
present, but by giving a more uniform
reproduction curve they certainly
give a much pleasanter effect. In
point of fact, shunting a tenth of a
microfarad across many of the older
horn loud speakers makes them sound
just like many cheap modern cones !

A useful little device shown dia-
grammatically in Fig. 4 and illustrated
photographically coniprises two vari-
able high-resistances, mounted up
on a suitable little panel with
terminals, one being used to shunt
the speaker, therefore reducing the
total volume given by the loud
speaker, and the other to adjust the
repression of the higher frequencies in
the manner just described.

This little device can be placed in
some suitable position and will serve
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to quicten down the speaker when it
is too loud and also to adjust the high-
note repression to suit the particular
item. The ideal loud speaker, of
course, has a uniform reproduction
curve and suits all items equally, but
an imperfect speaker can be adjusted
from time to time to give the best
possible effect with a particular item

Volume Control

The volume control by shunting the
loud speaker with a high resistance 1s
usnally better when an output device
is used, otherwise if the loud speaker
is directly in the plate circuit of the
last valve any adjustment of this
resistance alters the total plate current
and the effect will not be satisfactory.

Furthermore, such a volume control
to be really cffective requires that
there shall be no overloading of the
output valve or valves, on the loudest
signals the set will give, {for you cannot
correct overloading on the last valve
by this scheme, but only reduce the
total output of undistorted volume.

Valve Overloading

It is intcresting to note that many
people call a loud speaker too loud
when the actual volume is really not
very great, but when the cause of the
irritation is overloading of the last
valve.  With a properly designed
amplifier, free from overloading, the
volume given by a loud speaker can
be far in excess of normal without any
unpleasantness being observed.

Many listeners like to use two loud
speakers in combination, one of the
horn type known to be good on the
upper frequencies, and the other of the
cone type, good on the lower tones but
which may drop a little in the higher
register. There are several methods of
cambining speakers and often difficulty
is experienced in adjusting volume
between the two. Fig. 5 shows a
scheme which is often helpful and

This combined unit serves both for volume control and for controlling the tone on a high-
pitched loud speaker.
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which consists in placing the two loud
speakers in series and in shunting both
with variable high resistances, such as
those mentioned in connection with
the volume-control scheme.

By adjusting one or other or both
of these resistances one can make one
or other speaker predominant. On
some theoretical grounds the scheme
is not good, but in practice it works
very well and should certainly be tried
by those who like to experiment with
loud-speaker cflects.

There is a growing tendency to
place the ““family ” receiver some-
where other than in the living-room
and to bring leads from the set to a
place where the loud speaker is in use.
Indeed, many enthusiasts are now
wiring the chief rooms of the louse
with loud-speaker plugs, and in this
connection the Lotus distant control
scheme can be reconimended.

Remote Control

In this the nsertion of a plug in a
loud-spealker jack automatically turne
the set on and, so long as any speaker
is plugged in, so long will the set
operate, the withdrawal of the last
plug serving to turn it off. There are
two models available, one for ordinary

@r <> =
1.

F16.5.

working with high-tension batteries,
and the other for sets utilising high-
tension mains units. This lattec has
a special form of relay which automa-
tically turns off the mains unit as well
as the accumulator.

R397
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HENDON AGAIN ¢

<

< that Radio would play a greal part in the pageant—But read what
<: happened at Hendon

We were promised a bigger, befler, brighter Hendon for 1928, and were told %

By LAWRENCE W.CORBETT.

WW‘ A A

ERHADS it was a bigger Hendon,
made so rather by super-
abundance of pilgrims than by

magnificence of pageantry. As for
it being a belter Hendon—well, how
did it differ {rom that of last year or
the yese bsfore ?

We've been twice as mucl thrilled
by an aerial jamboree at Mitchell
Field, New York, where the crazy
flying fairly sent the shivers down
one’s spmal colummn, and where we
almost dropped to our knees to pray
for the safety of the flyers in their
racing ’planes tilting at crazy angles
but twenty feet from the ground, to
negotiate the numerous pylons.

Could Do Better

We applauded twice as much when
the American “sniping” "planes scored
“ bull’s-eves " one after another with
tiny toy balloons ag the objective
than we did when the ’planes at
Hendon, using a hulking © sausage ”’
halloon as target, finally brought it
down in flames.

As for it being a brighter Hendon—
well, we surmise that incorrect prog-
nostication on the part of the weather
prophet was the cause of this paradox !

The sad thing about it all is that
our British fellows are capable of
putting on every hit as brilliant a
show as can be seen at Mitchell Field,
but just didn’t. The glory they earned
for themselves in the World War is
witness of this.

Of all the things at Hendon this

vear, we enjoved most that event
entitled ““ Parade of New and Ex-

perimental Types.” We were dis-

appointed at not seeing the weird

bird-like * Pterodactyl” in flight,
especially as we overheard a gentle-
man standing at its side explaining
the techuicalities of it and reporting
to his audience that he had built it
and flown it there.

Radio’s Part

We did. however, get a tremen-
dous ““kick” out of seeing the

lazy ** Inflexible 7 taking off, and
wondered, as we noted the tiny
“ Tiger Moth ” mnestling up against
it, how many times the latter would
go into the ** Inflexible’s ™ tail |

A A Ry A e aCa R A

Most of the other events on the
programme nierely duplicated those
of last year.

Now, what was the great part that
wireless played at the pageant ? We
must have missed it! Wireless cer-
tainly did not distinguish itself, and
we're not cynical. There was an in-
adequate public address svstem of
forty-odd loud speakers, odd in the

el

Bert Hinckler tellmg a thrilling tale to the

3L O (Melbourne) microphone on the com-

pletion of his epoch-making flight from
England to Australia.

sense that there were aboul forty

instruments, not that they were
singular.

This figure, we were told, repre-
sented a big increase over the

number used last year. DPersonally,
we suggest a 200 per cent increase for
1929, perhaps more. The announce-
ments to the audiences were fairly
intelligible when they were made {rom
the central control tower, and pro-
viding one was fortunate enough to be

THE “FRIEND-
SHIP’S ’ FLIGHT.

Mr. W. A. Battison,
(of Cambridge,
Mass.), who ar-
ranged to fly the
Atlantic as radio
operator with Miss
Amelia Earhart.
He was compelled
to remain behind,
but fitted up his
station to listen for
the 'plane aslong as
possible.
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scated close to one of the forty loud
speakers, but the wireless piéce de
résistance of the dav was, candidly,

(13 ﬂop",

For this event, listed as ““ Evolu-
tions by Wing of Three Fighter
Squadrons,” all the "planes in one of
the squadrons had been fitted up with
receiving and transmitting sets. In so
far as the transmitting was concerned,
only the sgnadron-leader was to
perform.

The other two squadrons were not
equipped with wireless. All the drill,
even that” of the outfitted ‘planes,
had been reliearsed and was, therefore,
pre-arranged.

Unintelligible Noises

The order of the drill escapes our
meiory, but it ‘was something like
the following. First of all the squadron
with wireless appeared over the aero-
drome. The order for each maneuvre
was transmitted by wireless by the
leader to the other ’planes in his
squadron, and repeated—* about
turn,” “form squadron,” ete.—and
was acted upon accordingly and
instantaneously. In addition to
being picked up by his other "planes
the squadron-leader’s remarks were
also picked up by ore of two receiving
stations on the ground, transmitted
by landline to the amplifier-room,
and outputted to the public address
system for the benefit (?) of the
audience on térra firma.

The commands were mostly un-
intelligible! The roar of the engines,
perhaps combined with certain land-
line and amplifier noises, tended to
drown out what was being said.

As the other squadrons, in turn,
performed over the aerodrome (the
signals for their evolutions being
given by hand by their individual
squadron-leaders) the squadron-leader
of that group of ’planes fitted up
with wireless explained to those on
the ground the various movements
that were being executed.
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guessed, the “2.557 is one
of those modern aflairs which

&- s you will probably already have

gets there without going. In other
words, it is nothing to do with
travelling in the strict sense of the
word, but is mercly an efficient short-
wave set capable of receiving Aus-
tralian and American broadcasting
direct.

Jut what exactly is meant by
235% To come to the point, the
expression Is intended to convey that
the set, consisting of two valves, can
he built for a total cost of 38s.

It is only reasonable to suppose
that there are a number of readers
interested in short waves who do not
feel disposed to go to a lot of expense
on a sct which, strictly speaking, can
only be used experimentally, in fact,
correspondence in the past has shown
this to be the case.

Reducing Costs

In this connection then, it occurred
to the writer that it would be a sound
1dea to carry out experiments with a
view to produeing a set as cheaply as
was consistent with efliciency.

At the outset, the difficulties in
choosing a suitable ecircuit were
innumerable. (Juite obviously, it ex-
pense were to be the prime con-
sideration the use of the popular
capacity-controlled-reaction  circuit
was out of the question, sinee such an
arrangement necessitated the use of
two variable condensers.

It was therefore decided to use
only onc variable condenser, with a
swinging coil for reaction. Accord-
ingly the layout was arranged on a
baseboard and tests were made, but,

20

¥

thirty-five shillings.

alag, it was found as was feared that
variation of the reaction coil not only
controlled oscillation, but also had a
serious effect upon tuning. IKxperi-
ments were therefore continued with
the idea of regulating reaction by
means of o variable filament resistarnce,
but here again every movement of the
rheostat was found to upset the
tuning.

A Resistance Control

As readers are probably aware, the
effect of increasing the H.T. voltage
on the detector valve is usually to
start the valve oscillating, and bearing
this in mind the next experiment was
nade with a variable resistance in
series with the detector valve’s H.T.
lead.

MobperN WIRRLESS

AUSTRALIA

The “235" is a remarkably efficient two-valve short-wave
receiver which can be made, using good quality componenis, for
One of the reasons for ils success is that it
embodies a system which enables a very smooth and close adjust-
ment of reaction lo be obtained.

Designed and Described by G. T. KELSEY.

Vith this particular scheme it was
found possible to obtain excellent
results by adjusting the reaction
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coil to a point just on oscillation—
taking the set in and out of oscilla-
tion by variation of the resistance, and,
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Here is the theoretical circuit diagram of the ““2.35."" A supplementary and fine control
of reaction is obtained by a variable resistance in the anode circuit of the detector valve
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what was of greater importance with
this arrangement, variation of the
resistance was found to have no
noticeable cffect upon tuning.

Here then was the ideal arrange-
ment—one condenser, home-made
coils, two wvalves; Australia—and
all for thirty-five shilhngs !

But just one moment—so that there
shall be no spilt milk, it should
clearlv be understood that the re-
ception of Australian broadeasting

(4394
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at this time of vear 1s by no means a
“recular as clockwork ”” affair. On
the contrary, during the summer
months it is often mnpossible to hear
anvthing at all from the Antipodes
for a week or so, and then. quite as
mysteriously as signals have been
inaudible, the mnext broadcast is
received with surprising clarity. How-
ever, as the evenings draw in, recep-
tion from ‘“down under” will get
much more consistent,

Remarkable Results Possible

With regard to American stations,
even at this time of year, which from
the wireless fan’s point of view is

- A

Tﬁe...cqils and their holders can easily be made at liomé at negligﬂ?le
Note the simple home-made extension handles with
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probably the worst, remarkably good
results can be obtained after about
11.30 pam., so that really there is
always soniething to he heavd.

By now I think quite enough has
been sald in explanation of what
“2.35 7 really is, and also in regard

which the aerial and reaction coil couplings can be adjusted. The !

shape of the “reaction handle '’ is designed to facilitate the control. |
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to what may be expected from it. It
onlv remains thercfore to give all the
necessary constructional details.

Simplest Possible Construction

From the constructor’s point of view
the present set 1s probably one of
the most simple short-wavers of any
that have recently been described.
There 1s no panel, and so when the
components have been gathered
together the first thing to do is to
prepare the two small ebonite sup-
ports, onc for the variable condenser
and the otlier for the potentiometer.

Aeripe. Con

76 Grro Conoenser ,

7o
LRRTH.
TERMINAL
% F#
Tecmmal Py
6 /P or
7o Awooe or v LK Temn=®
ﬁG 5 Y658

In the original, a piece of cbonite
53 in. by 14 in. was used for the
condenser, and a smaller piece 2} in.
by 1 in. for the potentiometer, but, of
course, any scrap pieces of chonite
will do for this purpose providing
they are sufliciently large.

As will be scen from tle various
photographs and the wiring diagram,
three ternunal strips are also required,
two cach carrying two terminals, and

r——— — - H]

e —C——
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one to accommodate four terminals.
Having fixed the ebonite supports
and terminal strips to the baseboard
(the correet positions can be obtained
from the wiring diagram), the coil
holders and coils should- be made

and fixed before sccuring the rest
of the components.

e A s—————2 %

The actnal arms upon which the
two moving coils are carried can be
made {rom three-ply wood, and
perhaps before proceeding it would he
as well If T explained the reason for the
beut handle.

The Home-Made Coils

When operating a set on short-
waves, irouble is often experienced
from hand-capacity, and to overcome
this as far as possible it is desirable
to arrange for the reaction coil, which
requires fairly frequent adjustment,
to be varied from the {ront of the set.

Such a refinement is unnecessary
for the aerial coil, since this latter
only requires occasional adjustment,
but even in this case a straieht ex-
tension handle—about 8 or 10 in.
long—is to be recommended.

The actual arrangement of the three-
coil holder, if such it can be called,
is clearly shown in the wirtng diagram,
and I will thevefore proceed by giving
details of the special home-constructed
coils.

The aerial coil, which is the one
nearest the back edge of the baseboard,
consists of three turns of No. 22
gauge enamelled wire, The coil
should first be wound round a milk
ug or similar forimer with an approxi-
mate diameter of 3 in. It should then
be removed and secured to a thin
wooden rod by cotton or thin string.
The wooden rod, with, of course, the
coil tied to it, arc held upright by

R A i ity metemn e

wedging the rod into a hole drilled
in the pivoted handle.

A good idea as to how the grid
coil 1s constructed may be obtained
from the drawing shown m Fig. 2.

A thin piece of ebonite, approxi-
mately 3% in. by 2 in., is drilled with
two scts of five holes. The distance

<be
o

This photo shows
the finished

‘12‘35 " with
coils and valves
in position.

Quite an attrac-

tive appearance

is possible pro-

viding the wiring

is neatly carried
out.

%
w

between_each hole is just over 1/16th
inch, and three inches separates the
two lines of lioles.

As in the case of the previous coil,
the five turns which are to comprise
the grid winding should first be
wound round a former, and this time

MoberN WIRELESS

the diameter shouid be the same us
the distance between the two sets of
Loles in the ebonite support.

In connection with this particular
coil, here is a hint which readers
would do well to ohserve. If the
wire is wound round the temporary
former a few hours before it is
actually required, when the wire is
eventually removed it will remain
reasonably to shape, and will not
spring loose.

Fixing the Coils

It is then only necessary to thread
the winding through the holes in the
chonite support, starting at the first
hole and gradually working through
until & wire passes through every lole.

Once the coil is complete, pieces of
matchsticks wedged into the holes
will hold the winding in position.
The actual method of fixing this
coil’s support to the bascboard is
shown in Fig. 3, and further explana-
tion is really unnecessary.

There is now only the reaction coil
to be made, and this is exactly similar
to the aerial coil, except that it
consists of four turns. The same
gauge wire, namely, No. 22 enamelled,
is used for all three coils.

To complete the receiver it now
remains to fix the rest of the com-
ponents 1o the basebourd and to
make the necessary conncetions.

Next month the turn numbers will
be given for coils to cover a higher

;!

Here some of the important parts are indicated by numbers: (1) The variable-resistance
reaction control; (2) the reaction coil; (3) the grid coil; (4) aerial coil; (5) grid-bias
negative plug.
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band of wave-lengths, and in view of
this none of the flex leads from the
coils should be soldered. It will be
noticed that the components to which
the flex leads from the coils are taken
are all conveniently fitted with
terminals, so that coil changing will
be quite a simple procedure.

The set is now ready for testing.
In the matter of valves, those of the
2-, 4-, or G-volt variety can all be
used quite successfully in this par-
ticular receiver.

In the detector position a valve of
the type usually styled H.F. should be
used, and since the set is to be used
in conjunction with telephones, a
valve of the L.F. tvpe will give louder
signals than a power valve in the
second position.

Preliminary Adjustments

With suitable valves inserted, next
determine whether the set will oscillate
over the whole of the tuning range.
Starting with the tuning condenser
at zero (plates all out) move the
reaction coil towards the grid coil
until the set commences to oscillate.

If any doubts exist as to whether
the set 1s oscillating, toueh the fixed
vanes' terminal of the variable con-
denser with a moistened finger,
whercupon if such is the case a
double click will be heard in the
telephones, one upon touching and
one when withdrawing the finger.
Only one click is an indication that
the set is not oscillating.

The oscillation test should he
made at every five degrees or so of the
tuning condenser, until the plates
have been rotated from minimum to
maximum. In going from 0 to 1807,
fairlv {requent adjustments to the
reaction coil avill probably be neces-
sary in order to maintain the et in
a state of oscillation.

Should you be unable to obtain
reaction over part of the tuning range,
move the aerial coil away from the
grid coil, and increase the reaction
coupling until oscillation commences.

Up to now I have not mentioned
anything about the best H.T. voltages
to use. These will, of course, depend
upon the particular valves in use,
but, as a rough indication, the flex
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lead from the potentiometer should
Le taken to a tapping on the H.T.
battery at about 45 volts, whilst from
60 to 80 wvolts should be quite
sufficient for the second valve.

It is nmportant to note that the
change to the oscillating condition
must be very smooth, and if it is at
all inclined to be ploppy or sudden,
the H.T. voltage on the detector
valve should he lowered.

Reception of Signals

Now for the reception of signals.
Starting once again with the tuning
dial at zero, adjust the reaction coil
until the set is just oscillating and
very slowly turn the dial until a
carrier-wave is located, then wvary
the potentiometer slider until the
set ceases to oscillate.

The resistance for reaction control
will only be found to be effective
when the set is just on the verge of
oscillation, and if you tune in a
station with the reaction adjustment
well bevond the oscillation point,
the resistance will have little or no
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HERE are three standard detector
T circuit arrangements, three
very well-known forms of L.F.
coupling, and about eight more or
less completely different H.F. circuit
arrangements.  You will sce from this
that an H.F.-Det.-L.F. set lends itself
to some sixty different variations.
How many different versions of a
five-stage arrangement it would be
possible to tabulate would need some
working out. Anyliow, it would be
a very great number. Therefore, 1
can extend my svmpathies to the
constructor who, having dug down
into the theory of radio more or less
superficiallv, scratches his head in
puzzlement and says: °° Which will
be my ideal arrangement ¢

A Puzzling Business

And T can picture him wandering
among a maze of split-primaries, split-
secondaries, tuned grids, and so on
and so fortl, with the horizon getting
farther aud farther away from him.
Of course, a very great number ol con-
structors pay little or no attention to
thie circuit of a set. They note that
the designer or desiguers of the
“ Standard 7 Three, or whatever it
is, say that the hook-up has these
or those qualities and can accomplish
certain things under certain con-
ditions, and, if the story as a whole
appeals to them, then they make their
choice by this means.

But a study of the circuit, however
superficial it may be, will be worth
while, for it will enable the construc-
tor more easily to make his mind up
for himself and not to rely completely
upon the directions of others. You
see, designers of sets are notoriously
optimistic people, at least the majority
are. A notable few are remarkably

By G.

modest in regard to their produc-
tions.

I must add in parenthesis that
every receiver described in MoDERN
Wireress is independently tested by
the “3L.W.” Research and Construction
Department.  We have always recog-
nised the necessity for some such
department, but it was only about a
vear ago that it was constituted, under
the able control of Mr. G. P. Kendall,
B.Se. Every set forming the basis of
a prospective constructional article
for MoprrN WIRELESS is very care-
fully tested and all its elaims verified,
whoever may be the designer. And
it 1s worth noting that very, very few
sets indeed pass through without
suggested modifieations being made.

However, to get back to this cir-
cut business. Last month I con-
tributed an article entitied “ Selecting
Your Set,” and this month, as the

CIRC
PROS ¢ CONS

All the better-known types of circuits are
briefly reviewed and their advantages
and disadvantages impartially brought
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that the crystal detector should be
confined to the simple cryvstal set.
If any valves at all are to be used, then
it is just as well to eliminate crystal
detection.  Jiven the best of erystal
detectors are liable to pack up in the
middle of & concert. Remember that
providing the hattertes are O.K.
nothing short of the Touse falling
down is likely to stop a first-class valve
set operating.

Two Rectifying Schemes

There are two well-known methods
of valve rectification. The one is
known as the leaky-grid method (grid
leak and condenser) and the other is
anode-bend. Undoubtedly the anode-
bend method enables a greater purity
of reproduction to bhe obtained, but
despite anvthing which vou may hear
or read to the contrary, you can take
it from me that a fairly careful choice
of valves and a moderately skilful
adjustment of conditions are needed in
order to obtain this supertor quality.

350
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Here are the two most popular forms of L.F. coupling.

The transformer allows greater

magnification to be cbtained. in ordinary circumstances, while for greatest purity properly
arranged resistance-capacity coupling is the better schemie.

title of this article indicates, I am
going to deal with circuits.
First of all, let us take rectification.
In these days I am of the opinion
141

None of tliese complications oceur
in leaky-grid rectification, and 1 think
this 1s the scheme I would recommend
to the average constructor, for unless

G
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he uses a moving-coil loud speaker
and first-class gear throughout, he is
ot going to benefit very much in
point of quality by adopting the anode-
bend nwethod, and, on the other hand,
it is probable that Lie would lose con-
siderably in point of sensitivity.

Very few people can afford to ignore
the sensitivity obtained through the
use of reaction, although the careful
operator uses only the mintmum
degree.

There is a third detector circuit
arrangement, and that is my own
Filadyne, wlhere, contrary to all normal
practice, the input is on to the filament
of the valve and not on to the grid.

L..F. Circuit Arrangements

Regarding L.F. amplification the
issue is less clear, but revertheless it
is really quite straightforward. Here
we have choke capacity, resistance
capacity and transformer coupling.
These are the three best-known
arrangenients, but, additionally, there
is the push-pull scheme and what is
ku