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WHAT OF THE FUTURE?

FTLE doors of Olympia have just closed upon what
has undoubledly been the biggest and most suc-
cesstul Radio Show ever held in this country, and

the occasion suggests itsell as one for retlection on the

trend of progress and a consideration of the possibilities
which lie ahead of us as broadcasting and its associated
mfluences extend and develop.

S0 Much More to be Done.

In a contribution to our issue of last week Captain
Fckersley related reminiscences ot the early days of
broadcasting in humorous vein, but concluded (in all
seriousness, we believe) with the remark, ‘“ There is so
much more to be done, but sadly enough in some ways,
never 1n the hit-and-miss improvisations of former
times.”” DBroadcasting as we understand it to-day has, we
will agree, reached a standard where results can be fore-
casted and the hit-and-miss methods of bygone days are
eliminated,;; but we are only able to express such con-
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fidence in regard to the future if we fArst assume that we
shall continue to operate broadcasting on the present
lines, and that there are no radical changes either tech-
nical or otherwise ahead of us. Captain Iickersley is
undoubtedly right in emphasising that there is *‘ so
much more to be done,”” but may we not expect to find
that the progress of the future will be just as full of the
necessity for compromise expedients and hit-and-miss
methods as the past. Short-wave broadcasting has not
received any marked attention in this country during
past months, but we may anticipate that the coming
winter will revive its importance and that with improved
improvisations (for we may still legitimately so term
cfforts made to obtain stable long-distance short-wave
reception) the link-up between this country and the
remoter continents by broadcasting may be looked for
with some degree of confidence.

New Avenues of Development.

Picture transmission is a new sphiere of broadcasting
activitics of which we are promised a forctaste almost
immediately, and although the sceptic may see nothing
likely to maintain the interest of the public in the repro-
duction in the home of still-life pictures of some topical
event, yet it would be rash to predict that no other
applications will be forthcoming to provide variety and
enhance the value of the service. Again, television,
however incomplete we may regard its present state ot
development, may, almost at any time, perhaps through
some system hitherto unheard of, be brought to a state
ot practical development justifying its application as an
adjunct of broadcasting.

Again, with the development in this country of the
national scheme for general electrification, is it not more
than likelv that some form of wired wircless will be
applied as a means (perhaps alternative or auxiliary to
the present system of broadcasting through the ether) of
distributing information or entertamment throughout the
country?

There are so many directions in which development
may come that it is impossible to regard thc present
service provided by broadcasting as in any way final,
Yet we have referred above only to technical con-
siderations and have not touched upon the very wide
possibilities which still remain open to devclopment in
the nature of the material to be broadcast. Is it to be
supposed that the programmes of to-day and the pur-
poses to which broadcasting is being put will remain
stationary? Rather we would be prepared to believe
that in the not far distant future on looking back on the
present service which broadcasting provides we shall be
astonished that we were so slow to realise its potentialities.
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commercial receivers there are on the market,
nor would he like to hazard a guess as to the
rumber of different designs that have been published
from which the home-constructor can build his own
set. Inspection of the catalogue ol a well-known whole-
sale house reveals the existence of some forty different
eliminators, designed to supply anode current from al-
ternating-curreut mains, and {here are probably at least
another fortv models available. Tt will be scen, then.
that the chance of acquiring a suitable eliminator for
any particular set by going into a shop and blindly
purchasing the first offered is tolerably remote. This
fact is the justification for the present article, in which
will be made some suggestions which, it is hoped, will
be of assistance to those who are faced with the task
of selecting from among the many eliminators offered
the model which will most completely fulfil the require-
ments of their own particular receiver.
In choosing an climinator, it must be remembered
that the oulput stage of

‘f’:ﬂﬂ HE writer does not pretend to know how many
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How to Avoid Overload
and [nstability.
By A. L. M. SOWERBY, M.Sc.

lere, that the voltage at the output terminals of an elim-
inator varies with the cwrent that is being taken from
it, the voltage dropping fairly rapialy as the current is
increased. One commercial model, for example, pro-
vides 14 milliamps. at a voltage of 200, but when 4o
milliamps. are taken from it the voltage drops to 110
volts only—barely more than half the value given at
the smaller load.

Apart from one or two instruments, which have fitted
to them a device for keeping the output voltage practi-
cally constant whatever the load, this interdependence of
current and voltage must always be expected. Tt will
be less marked in an eliminator in which the smoothing
chokes are large and robustly built than in one where
the chokes are small; heawily built chokes are thus a
recommendation. Even the heaviest chokes, however,
cannot do away with that part of the voltage drop that
is due to the internal impedance of the rectifving
valves. -

This variation of voltage with load throws on the

— manufacturer of the elim-

the receiver is that which
most requires a  high
voltage, and that except

MAXIMUM  VOLTAGE
'OF ELIMINATOR

in a few unusual cases +

the last valve draws about 8 g
three-quarters of the total Io
current required by the o ] 82
set. So far as the total * -L Zc
output of the eliminator is 80

concerned, it will therefore
be sufficient to select a o
model which will maintain
the voltage desired while

inator the duty of provid-
ing his prospective cus-
tomer with the necessary
information to enable him
to know what voltage to
expect with every differ-
ent load ; this information
v .L is most convenicntly ex-
= pressed in the form of a

, _j_ curve, though a short table
o——d— === of figures, which i1s more
(b) | easily printed, may be

equally useful. Not all

MAXIMUM VOLTAGE
/OF ELIMINATOR

4+

TAP

o/
TO SMOOTHING
CIRCUITS

passing a current some
thirty to fifty per cent.
greater than that required
by the last valve.

For several different reasons, some of which depend
upon the presence of the rectifying valves and smoothing
circuits, the selection of an eliminator is not quite so
straightforward a matter as the simplicity of the condi-
tion just laid down might suggest. It is a well-known
fact, upon the reasons for which we need hardly dwell

divider P is employed.

Fig. 1.—In (a) the voltage-drop in the series resistance R is used
to reduce the voltage for the ** Tap*' terminal; in (b) a potential
In the former case the presence of R
with the condenser tends to check instability in the receiver by
isolating the valve fed from the ** Tap '’ terminal.

makers provide this essen-
tial information ; unless the
purchaser is content to ac-
quire an climinator with-
out a proper knowledge of its capabilities, his choice
is, therefore, unnecessarily limited.

Quite apart from any possibility of undue voltage-
drop, there are other reasons making it desirable, if
there is no great objection to the extra outlay, to pur-
chase an eliminator of such dimensions that the output
B 10
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Choosing an A.C. Eliminator —

required for normal running is very comfortably within
its powers.  In a small eliminator, primarily designed
for sets taking, perhaps, ten milliamps., the rectifying
vaives fitted will probably be capable of passing three
or four times this current without heing harmed, and
this larger fignre may quite fairly be given by the
makers as the maximum output of the instrument. The
chokes that form part of the smoothing equipment, how-
ever, will probably be but small, and though they may

mains eliminator with four metal-oxide units

A typical A.C.
forming a vectifying bridge. The series anode resistnnce scheme
is employed.

provide very adequate smoothing when the current pass-
ing through them is low, they may approach the point
of magnetic saturation when there is flowing through
them the maximum output of the rvectifying valves. If
this takes place, their inductance is likely to drop to a
value far below that which corresponds to normal run-
ning, with the result that the smoothing will become
macequate, and hum will be introduced into the re
celver as a consequence.

Where Economy may be Practised.

If the eliminator is being loaded up to its limit to
provide the heavy current demanded by an ambitious
output stage on a purely local-station recciver, this hum
may not matter, because the low degree of amplification
normally possessed by such a receiver will be insufficient
to magnify the hum up to an audible sound. 1f, on
the contrary, the climinator is fully loaded by a multi-
valve set with high overall amplification, the hum is
likely to be decidedly objectionable.

The remedy, of course. is to use an eliminator that
is capable of supplying a considerably greater output
than is likely to be required for normal use; it mav
then be assumed with perfect confidence that the
smoothing chokes are fully adequate for the work that
they have to do, and that hum will not arise. In
addition, 1t is probable that the rectifying valves in
the larger instrument will be passing decidedly less than
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their maximum current. which will ensure that their lite
will be long, and that there will, in consequence, be {ree-
dom from the expense of frequent replacements.

How to Fstimate Consumption.

As a rough guide for those who do not possess a
milliammeter, the following figures for anode currént
may be used as a basis for reckoning the consumption
of a receiver; although, in the nature of things, the
figures can at best be only approximate, they will be
near enough to be helpful in deciding the output that
the eliminator should provide for any particular set.
Since, for the purpose in question, it 1s important that
too low an estimate of the receiver’s consumption should
not be made, the figures given are on the high side.

Probalile Anode

Current.

Valve. Mitliamps.
Output Valve : * Super-power” . 20
Power 6
L.F. Valee : Followed by trausforiner ov choke 3
Followed hy resistance 1
Detector . Leaky-grid 3
Anode-bend 1
ILEF. Amplifier 3

As an example of the use of these figures, let us sup-
pose that it is required to purchase an climinator to
feed a receiver consisting of one H.F. valve, an anode-
bend detector coupled by a resistance to an ..F. ampli
tier, which 1s, 1 turn, coupled by a transtormer to an

An A.C. eliminator with full-wave rectitying valve.

‘¢ ’

ontput stage consisting of two ‘‘ super-power ' valves
i parallel. The total current required by the receiver
will be 20 + 20 + 3 1 + 3 = 47 mailllamps.  The
voltage required will be the highest that it is sate to
apply to the last valves; say, some 150 to 160 volts. It
will, thercfore, be necessary to choose an elimimator
which is known to maintain this voltage while delivering
the very respectable current of 50 milliamps. Such an
instrument will probably be capable of delivering, at a
pinch, a maximum current of something like double
this figure ; or, alternatively, will maintain a voltage of
some 200 volts while supplying currents of the order
of 25 milliamps.

It is especially to be noticed that it will not be suffi-
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Choosing an A.C. Eliminator.—

cient to purchase for this task an eliminator aescribed
in some such terms as ‘* Qutput 150 volts; current up
to 50 milliamps.”" This description, if examined closely,
will be seen to give no guarantee whatever that the volt-
age will not drop far below that mentioned when any
approach to the full current is drawn from it. Before
completing the purchase of any instrument deseribed in
such a manner it is desirable, if disappointment is to
be avoided, to obtain direct from the manufacturers a
definite assurance that it will provide the output re-
quired.

Commercial Eliminators Analysed.

On studying a catalogue containing fairly full particu-
lars of eliminators made by a number of different manu-
facturers, it was found possible to classify them roughly
according to their output, and the results of this classi
fication are given here, together with the average cost
of an instrument of each class. The column headed
‘ percentage "’ in the table indicates the percentage of
the total number of eliminators listed in the catalogue
examined which fall into the class described in the furst
column.

Oulput of Eliminator,

Voltage Classification Percentace. Average Cost.

120 volts and below A6 £6 16 6
120-150 volts . S 0] R £8 2 0
150-200 volts o2 iy £9 5 6
Over 200 volts .. 4 £1315 0
Classification by max.

available current.

Below 20 milliamps. 25 - £515 0
20-50 milliamps .. 65 £8 0 0
Over 50 milliamps. .10 £1216 0

It will be seen that most of the eliminators on the
market are intended to provide a current of some 25
milliamps. at a.pressure in the neighbourhood of 120
volts. This corresponds to the nopularity of the output
stage consisting of a single ‘‘ super-power ”’ valve run
at about the highest voltage that the makers recom-
mend ; the total number of valves in the set makes very
little differcnce to the output needed. It is chiefly where
an output stage other than that just mentioned is in
use that dithculties will arise in connection with the
choice of a suitable eliminator.

The cost of an eliminator is only partly determined by
the magnitude of its maximum output. The provision
ol tappings to supply voltages lower than the highest
to the earlier valves of the set accounts for an appre-
ciable proportion of the cost of many models, the extra
charge for each additional voltage being generally bhe-
tween fiftecn and twenty shillings. \Vhelhel an elimi-
nator with taps for lower voltages shall be chosen, and,
if so, how many such taps are desirable, depends very
largely upon the type of receiver that is in use.

Much has been written recently about the prevention
of instability by the use of resistance-capacity filters in
the plate circuits of the various valves in a receiver,
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but it is still not generally realised that in most cases
an eliminator furnishes its lower voltages through just
such a filter. Either a potentiometer or a series resist-
ance is used to drop the unwanted volts; in the first
case, provided there is a condenser from each tapping
point to H.'T. —, as shown in the diagram, Fig. 1 (a),
we have all the essentials of a resistance-capacity flter
system.

It, therefore, an climinator having several tappings
is purchased, there is far less chance of the production
of ““ motor-boating,” low-frequency oscillation, or dis-
tortion, than if only one output terminal were avail-
able. With any well-designed modern receiver, which

An eliminator for A.C. mains in which provision is made for H.T..
L.T. and grid bias. The latter is obtained from apotential divider.

permits of the application of independent grid-bias to
all the valves, the need for any voltage lower than the.
maximum that the valves will stand does not exist
where an anode rectifier is employed, and only arises
where a grid detector 15 in use.  Nevertheless, it is well
worth while to choose an eliminator with a liberal
number of tappings, in order to ensure that the chance
of difficulties arising from instability of the receiver mav
be reduced to a minimum. This is subject to a proviso
that the series resistance method of reducing voltage
must be used, and not a potential divider.

No mention has been made of the relative merits of
the different tvpes of rectifiers used in eliminators which
have to work [rom alternating current mains; the ther-
mionic valve is used in the majority of cases. The gas
rectifier, which has for some time past been very popu-
lar in America, does not seem to have caught the public
fancy in this country. while the new metal rectifier is
earning a good reputation. Any of the three may be
taken to be satisfactory if the eliminator is properly
designed, and is built by a reliable maker. After
all, the buyer of such an instrument need do no more
than satisfy himself that the performance of his pur-
chase will fulfil his needs, and mayv quite well leave to
the makers the choice of means by which this perform-
ance is attained.

VOTE FOR THE BEST PRODUCTS AT THE SHOW.
: ENTRY FORM AND DETAILS IN THIS ISSUE, SEE PAGE 3.
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few vears has demonstiated that short waves have

certain habits of their own, which are not notice-
ably associated with the longer waves. For instance,
there is the now well-known *‘ skip-distance *’ effect,
whereby a short-wave signal, after leaving the trans-
mitter, will be andible over a comparatively short dis-
tance ; then for a considerable distance the signal will be
quite Inaudible, after which it once more comes in
strongly in a far-distant receiver.

Experience has shown that as the wavelength is re
duced the greater this skip-distance becomes, until,
somewhere below ten metres, the signal does not appear
to be audible anvwhere on this earth, except in the im-
mediate vicinily of the transmitter. One theory is that
the propagated wave at this frequency travels outwards
from the carth at a tangent, and penetrates the Heavi-
side Layer instead of being reflected from it back to
earth, as is the case with longer waves.

The 5-metre wave is being experimented with to a con-
siderable extent to-day and the G.I5.C. of America has
been one of the foremost in the field. Their experi-

B I3
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Peculiar Shadow Effects Noticed with
Ultra=short Waves.

ments have demonstrated that the s-metre wave shows
some of the characteristic of light propagation. The
signal follows a straight and wnobstructed line.  Thus,
a receiver on a distant hill will pick up a strong signal,
but the same recetver, placed on the other side of the
Lill, so that it is not within the ‘* line of vision *’ from
the transmitter, will pick up a barely audible signal,
whilst definite etfects of a similar character are obsery-
able even with intercepting obstacles of comparatively
small magnitude.

““ Shadow ' Lffect Accentuated.

The hill or other obstacle seems to cast a *“ shadow
through which the signal penetrates with difticulty.
This effect 1s, of course, frequently met with when very
much longer waves are bcmg employed, but becomes
less and less marked as the wavcelength is raised. At
about 5,000 nietres or over, the effect is no longer notice-
able, unless the receiver is situated immediately hehind
a very high nountain containing a high percentage of
mineral orve.

In the tests made on five metres, natural static was
entirely absent, but man-made static, such as that from
the ignition systems of motor cars, was very noliccable.
Thus far, the 5-metre transmitter has been tested at
range of only 30 miles, but engineers are now planning
a test with receivers set up on Lebanon Mountain, near
Pittstield, Mass., which is about 40 miles from Schenec-
tady, where the transmitter 1s sitnated.

The next test proposed will be made betwee. Schenec-
tady and New York City. In this case the transmitter
will be elevated about 300 feet, and the receiver will be
placed on top of the Woolworth Building in New York.
A careful survey has indicated that there is a clear ** line
of wvision ”’ betwceen the proposed transmitter location
and the Woolworth Building, which is about 600 feet
high.

Apparatus Used.

Due to the peculiar nature of 5-metre wave propaga-
tion, the T kKW, transmitter is constructed so that it can
be slung, as shown in the title illustration to this article,
from one of the 300-foot masts at the Schencctady trans-
mitting laboratory. Two of the new type 4-electrode air-
cooled valves (Fig. 1) are used in a special oscillator cir-
cuit.

The acrial, which is about eight feet long, consists of
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Experiments on 5 Metres, —

a half-wave radiator, voltage fed, connected directly to
the oscillator. A meter in the middle of the aerial is
used for measuring the aerial current, and this is read
by means of a surveyor’s transit on the ground. The
tuning of the transmitter at a distance of 300 feet 1s
made possible by means of a special rope drive con-
nected with a vernier control.  Wires for supplying
power and control are run to
the transmitter from the
ground.

The receiver used in con-
nection with the experiments
is of more or less conven-
tional design (Fig. 2), con-

i
U

Fig. 1.—The four-clectrode air-

cooled valve used experimen-

tally as am oscillator on
5 metres.

sisting of a regencrative de-
tector and one stage of L.},
amplification. The grid coil
consists of five turns of
wire half an inch in dia-
meter. The reaction coil is a
quarter of an inch long and a quarter of an inch in dia-
meter, and is placed inside the grid coil. Very small
condensers placed close together are used for tuning and
reaction control, and special low-capacity valves are

WHEN
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uscd.  Generally it has been found unnecessary to use
an aerial, the head-phone cords picking up sufficient
energy.  An aerial may, however, be used if desired.

Ol
Fig. 2. — The five — metre
receiver follows conven-

tional lines. The circuit is

a detector  (regenerative)

and one stage of L.F.
amplification.

When dealing with such short waves, enormously high
frequencies are involved. A 3-netre wave represents
a frequency of approximately 60,000,000 cvcles (60,000
Kc.) per second, and a 4-metre wave has a frequency
of 75,000,000 cycles. In the interval between four and
five metres, 15,000 kilo-cycles, every wireless station
now in operation—amateur, Government, broadcast-
ing, and commercial—might be accommodated without
interference from overlapping signals.

Investigation of 5-metre wave propagation has only
just begun, but it is possible that in time radio en-
gineers will find some practical application for such ultra-
short waves. It will be interesting, too, to see how far
ultra-short wave propagation conforms to the principles
of light propagation. A

DRY BATTERIES ARE BEST.

Weaknesses of H.T. Accumulators and Eliminators.

“HE present tendency towards cobtaining high-ten-
rl sion current from the mains when they are avail-
able, and from high-tension accumulators when
they are not, is generally considered to effect in the long
run a considerable saving as compared with dry bat-
teries. While this saving is gencrally very real, in any
case where the operation of a loud speaker makes it essen-
tial to supply the receiver with fairly heavy currents, it
does not occur where the set is built to work telephones
only.

Indeed, the very small plate current taken by such a
set 1s quite insufficient to give high-tension accumulators
the cxercise they need, so that they speedily deteriorate,
making depreciation cost so high that the use of this type
of anode-current supply for such a set must be regarded
as a costly luxury.

For headphone sets, unless steps are taken to insulate
the telephones completely from the receiver, an elimina-
tor worked from D .C. mains should be avoided as ex-

posing the user to a distinct possibility of unpleasant
shocks should he inadvertently touch an earthed object
ora ‘‘ live "’ lamp-holder while wearing the telephones.
In addition, the smoothing aftorded by these units, while
quite adequate for loud speaker reception, is seldom per
fect enough to make ‘“ hum "’ quite inaudible in tele-
phones.

Where the Dry Battery is Fconomical.

A dry battery, on the other hand, is not only con-
venient, but extremely economical as well in all cases
where the current drawn amounts o a verv few milli-
amperes only ; a two-valve receiver using no valve of
lower impedance than some 16,000 ohms will operate
for nine months or more, even if used frecly, from a
6o-volt small-capacity dryv battery of first-class make.
On the score of economy one could hardly ask more
than this.

B 14
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I YHE “ goodness ”’ of many recently introduced
)_L valves shows such a considerable hmprovement

over the best hitherto achieved that some ol our
ideas with regard to H.F. amplification will need re-
vision.  For instance, readers who still favour the triode
—as opposed to its screened-grid competitor—and who
are about to construct a high-frequency amplifier (either
as a separate unit or as part of a receiver) may well con-
sider the possibilities of using solid wire for their
transformers instead of the comparatively expensive
Litz windings which have for some time been regarded
as almost essential where
superlative performance is

B SPACERS ‘1

required. It is now widely
accepted  that these latter
P transformers, in conjunction

with the best and most suit-
able “‘pre-1928-29 * valves,
give as much magnification,
in a single-stage amplifier,
as is needed under mode-
rately  favourable condi-
tions; it i1s the purpose of
this article to describe the
construction  of  cheaper
couplings which, with the
new valves, will give sen-
sibly the same results,
and which are compact and

0000000
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Fig, 1.— Secctional sketch bV 1!10 means d cult to
showing disposition of Wwind.
indings and extern: s o
windings and exicrnal con It will be almost unneces-

sary to say that secondary
coils of Litz have certain inherent advantages, and that
transtormers so wound will give an increased amplifi-
cation commensurate with improved valve character-
istics ; in the quality of selectivity, also, they will confer
some advantage. Accordinglv, those in the wipe-out
arca surrounding a broadeasting station, or unfavour-
ably situated in other ways, would be il advised to
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Efficient and Easily made
Couplings for High=frequency
Amplifiers.

By H. F. SMITH.

cifect economies i this direction, but for others the
transformers {o be described are put forward as likely
to meet a real need.

Ready-made Secondary Windings.

Some time ago the present writer described a long-
wave H.F. amplifying unit' in which a commercial coil,
with its plug and supporting band removed, was used
as the secondary of the transformer, its primary and
neutralising coils being over-wound i separate layers.
This form of construction was found to be even more

A long-wave H.F. transformer consisting of a commercial coil
with added primary and ncutralising windings.

effective than had been anticipated, so it was decided
recently to experiment with similar couplings on the
normal broadcast waveband. For this purpose, induct-
ances wound in several concentric layers are the most
convenient; of course, lhe efficiency of the finished

Y The Wireleas \World, Nay 18th, 1927.
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Building H F. Transformers, —

transformer will depend largely on the correciness of
design of the coil. Fortunately, a number of suitable
types are available; the majority of couplings of which
amplification measurenments have been made were built
with Edison Bell coils, which lend themselves particu-
larly well to this purpose.

This principle of construction will be made clear by
considering Fig. 1 and the photograph of an unmounted
transformer. It will be seen that the primary winding
is immediately over the secondary, and is separated
from it by spacing strips. Above this is the neutralising
coil, simjlarly spaced.

Having removed the plug mounting, the first step is
to prepare the spacing strips; when the coil is wound
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Fig. 2.—Circuit of H.F. amplifying stage. The lettering on the
transformer terminals corresponds with Fig. 1.

on a six- or eight-ribbed former, these may conveniently
consist of pieces of paxolin, pertinax, or similar insu-
lating material, -Lin. in thickness, $in. in width, and
of a length equal to the overall width of the coil —gener-
ally about an inch. These should be scored deeply
with some sharp instrument and bent to have a cross
section in the form of a widely opened *“ V,”” in order
that they may fit neatly over the ridge formed by the
winding where it passes over the ribs.  Four small brass
screws may be nutted to the ends of three of thesc strips
to serve as terminals for the ends of the winding. The
second set of spacers, for separating primary and
neutralising coils, are similar, except that their ends
should be either cut away or drilled to clear the terminal
screws. A rubber band is used temporarily to secure
the strips in position until they are held by the wire.

The Art of Space Winding.

With regard to coils, the secondary inductance is
chesen from the information as to wave-range published
by the manufacturer. The addition of a primary will
slightly modify the band of frequencies covered with a
given tuning condenser, but to an almost negligible
extent. As a rule, a “* No. 75" will be suitable for
the normal broadcast waveband when tuned with a
maximum capacity of 0.0003 mfd.  Assuming that this
will be used in conjunction with a H.F. valve of from
20,000 to 30,000 ohms impedance, the primary winding
may have 15 turns of No. 38 D.C.C., turns being spaced
out to occupy the full winding length of the coil, which
may vary from }in. to 1in. If only for the sake of ap-
pearance, it is desirable that the spaces between adjacent
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turns should be reasonably uniform; the operation is
not difficult of execution if the coil is rotated by means
of a wooden handle forced into the focrmer. The
neutralising winding, similar in all respects to the prim-
ary, 1s put on after fitting the secend set of spacers;
it is wound in the same direction.

For the 1,000-2,000-metre waveband, a No. 250 coil
will, as a rule, have a correct inductance value. The
appropriate primary and neutralising windings have
cach 45 turns of No. 38 D.C.C.; these will approxi-
mately fill the space available if adjacent turns are
touching lightlv, but not pressed together.

Fixed and Interchangeable Transformers.

As to the method of mounting, the construcior may
suit his own requirements and facilities. When inter-
changeability is necessary, the fitting illustrated is sug-
gesled, as its construction calls for no elaborate work-
shop equipment. A piece of lin. ebonite sheet, 3}in.
square, is cut away as shown, so that the upper part
fits tightly into the inside of the coil former; tive valve
pins are screwed into its lower ¢dge, and are connected
to the various ends of the windings in accordance with
Fig. 1 and Fig. 2, in which the lettering corresponds.
A base is made by mounting five similarly spaced valve
legs on an ebonite strip. A short-circuit of the H.T.
battery, due to an accidental reversal, may be avoided
by joining *“ G’ and ““F " {o the outer pins, and
“B " to the centre contact.

In single-waveband or switch-over sets, the trans-
former may be mounted on a rectangular strip of wood
fitted with small metal brackets by means of which it
is secured to the baseboard.
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A simple plug-in mounting for coils as showa in the preceding
photograph.
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Luilding H.F. Transformers. —

The circuit diagram in Fig. 2 is drawn on the assump-
tion that the magnihed output from the transformer will
be passed on to an anode-bend detector, of which the
connections are shown (ignoring the possible addition
of a potentiometer for obtaining critical control of grid
bias). Now a rectifier of this kind does not impose any
appreciable damping on the circuit preceding it, and,
for this reason, provision for reaction is not included.
This i1s in accordance with conventional practice.

Adding a Reaction Winding.

The use ot leaky-grid condenser rectification, on the
other band, does impose a considerable load on the
tuned circuit, and those who prefer this method would
be well advised to take advantage of the great increasc
in sensitivity which results from counteracting the con-
sequent damping by reaction. A circurt diagram show-
ing the connections for this addition is given in Fig. 3,
from which it will be seen that an extra coil, coupled to
the secondary, must be added. The transformers are
otherwisc unchanged. The reaction coil, which may
have about 25 turns for the normal broadcast wave-
band, and 75 turns for the long waves, may be wound
on a small cylinder of a size suitable for inserting in
the secondary coil former. Alternatively, the spacing
strips which support the primary may be increased in

Fig. 3.—Capacity-controlled reaction may with advantage be
addced to sets using leaky grid condenser rectification.
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length to provide an extension at one side of the coil
on which the reaction coll mmay be wound. It this plan
is followed, it is recommended that the winding should
be ““ bunched ”’ so that it may occupy a minimum of
space; in either case, fine double-silk-covered wire of
about No. 40 gauge should be uscd.

It will be observed that the addition of reaction n
the manner suggested will require that two extra con-
tacts be fitted on the transformer mounting; this need
not present any insuperable difficulty, but those who are
using commercial fithngs with six pins may solve the
problem by connecting one end of the fecd-hack coil

A 300550~ metre trans—
former on a stand for
haseboard mounting.

to the ©“ F " end of the winding and transterring the
control condenser (marked R.C. in the diagram) to the
lead from the detector valve anode. This alteration
will, unfortunately, mean that both sides of the con-
denser are at high oscillating potential with respect to
earth, and consequently hand-capacity effects may
cause inconvenience in operation ; they may, however,
be overcome by choosing a component fitted with an
extension control rod.

A COIL-WINDING HINT.

HE winding of tuning coils is at the best of times

l rather a tedious task, especially if it is undertaken

without making such preparation as is possible
to facilitate matters. Particularly is it difficult to
ensure that the wire will come easily off its reel without
kinking or tangling, and it must be remembered that
coil-winding engages both hands, so that if a kink ap-
pears the operator is left helpless to rectity it.

This difliculty is easily avoided by making a holder
of some kind for the spool, so that the wire unwinds
smoothly, and the spool, while free to rotate, cannot
indulge in any other movement. Those who enjoy car-
pentry for its own sake will probably make a holder of
polished wood, but a perfectly satistactory, though un-
sightly, spindle can be rigged up in a few seconds by
pushing a wooden knitting-needle through two opposite

B Ig

sides of a lidless cardboard box. That part of the
knitting-needle which lies inside the box is used as the
axle for the spool of wire.

It will be found advisable, if thick wire is being used,
to weight the box to prevent movement, though this pre-
cantion is hardly necessary with wire finer than about
26 s.w.g., or with Litzendraht.

In winding such components as H.F. chokes, where
a number of turns of fine wire have to be run rapidly
into a slot, the coil-former may be held in a hand drill
and rotated rapidly. To prevent the spool from over-
running and releasing a length of unwanted wire, and
to keep the wire taut while winding, a hand may be
laid on the spool; il both hands are engaged, ecven a
stockinged foot has been found to make a very effective
and easily controlled brake! AL M. S.
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The

Treatment
of Signal Voltages.
By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P.

Numerical

(Concluded from page 337 of lasi week’s issue.)

\ y HILST operating the Megavox Three, it
' was found that the detector and loud speaker
occasionally co-operated in a little sing-song
on one note. This acoustic reaction, which will be a
familiar experience to most readers, occurred with anode
bend, but not with leaky grid detection. And anti-
pong rubber suspension valve holder or any of the
usual artifices adopted in such cases will cure this
disease.  Orienting the loud speaker is often effective
since room reflection is also an accomplice.

In the course of the experiments I noticed that the
pentode became warm. The reason is clear when the
various sources of watt loss are investigated. Using a
> M.z4 with feed currents of approximately 20 mA. and
4 mA. to the anode and screen, respectively, and an
anode voltage of 150, the loss figures are 3.0 and 0.6
watt. The filament dissipatioh is 0.15x 4=0.6 watt.
The total wattage is, therefore, 3.0+ 0.6+ 0.6 = 4.2 which
makes the glass warm.

Numerical Design Data for Output Voltage.

In designing a receiver to work on a certain transmit-
ting station it is essential to know the signal strength of
the station at the aerial of the receiver.  During the
past year or so, a number of measurcments have been
made on the signal strength of various stations in
different localities. ~ The diagrams showing signal
strength are usually given in the form of contour maps.
In this journal on January 4th, 1928, Mr. R. H. Bar-
field told us all about measuring field strength at
different distances from a radio transmitter. His con-
tour map for 2LO is given in Fig. 3.  Suppose we
desire to calculate the performance of the Megavox
Three at Cambridge on 2L.0’s wavelength.  Referring
to Fig. 3 we find the field strength of 21O is 0.7 milli-
volt per metre of effective aerial heighi. Now very few
people know the effective heights of their aerials, so that

we must make some assumption.  Taking a moderate
aerial and assuming its effective height to be 5 metres
{about 16 feet), the voltage induced in the aerial due to
the carrier wave will be §x0.7=3.5 millivolts. This
voltage is amplified by the aerial transformer, the degree
of amplification depending upon the aerial resistance,
the transformer ratio, the secondary resistance and the
volume control resistance. Some of these factors are
unknown, so we must adopt other means of elucidatine
the matter. In The Wircless World, May 2nd, 1928,
I calculated the amplification of an average aerial cir-
cuit as 25. The wvalve and tuned anode can also be
assumed (o yield 25. Thus the input to the grid of the
detector is 3.5x25x23=2,700 millivolts=2.1 volts
root mean square. This corresponds to a peak voltag
of 2.1x1.4=2.9. Such a voltage will overload a grid
leak detector, and if used on anode bend will overload
the pentode.  Moreover, even when the voltage is
reduced to a lower value, the grid leak detector will be
amply loaded. The magnification over the major part
of the audio range'—with a full loaded detector—is the
“m " value of the detector x transformer ratio. This
is 12 x 3.5==40. But the modulation of the carrier wave
15 only 20% =14, so that the actual voltage amplification
at the detector is 40/5=8 Hence the peak voltage
applied to the pentode, without the use of reaction, 1s
8x2.9=23. This would, of course, cause distortion
since the grid bias of the pentode lies between —#%.5 and
—~10.5.  Moreover, there would be ample output on
2LO at Cambridge, and the input potentiometer would
have 1o be set to reduce this from 23 to something below
the bias voltage of the pentode.

I have had no opportunity of testing the Megavox
Three at Cambridge, but with a full-size open aerial
in the heart of the metropolis without reaction s5GB

!'Where the transformer characteristic s Hat.
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Further Notes on the *‘ Megavox Three.”

causes a peak signal strength at the grid of the pentode
exceeding 25 volts. In both cases the use of reaction
would enhance the signal strength enormously. With
the same acrial, 2LO is worked with both H.F. circuits
in tune and the input potentiometer all out except the
last few degrees. Using a frame aerial 2 feet 6 inches
square® (of moderate resistance) and a L..S. coil of 2,500
turns, 5GI3 was obtained in the heart of the metropolis
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Hall was good. The frame aerial gave the same signal
strength as a tew feet of aerial wire.

Intensity Control Design.

Although the intensity control on the grid of the high
frequency valve works smoothly and nicely, it ought to
follow a definite law to give satisfaction from the aural
viewpoint.  If we start with a certain loudness and use,
say, a stud control, then for the increase to be readily

o
!

=, E
KESTEVEN

tham |

TG 7 ¥

W8 Ry vumacion

2

8 lung 1

KUNTINGDON
\ v

A 9 g ’»j
R Ao N e
= btz
X olehwsier Al é
X i, % Clacton o Seg
3 % ¥l
A

oG L Fytnesi i
>l 1

e

rig. 3.—Contour map eof the ficld strength from 2LO.

‘The numbers against the radii represent the field strength in root mean

square millivolts per metre.

sufficiently loud to prevent conversation in a room of
average size. The grid leak detector was used to get
an adequate upper register and the reaction required
was small.  Moreover, the quality as tested on trans-
mission trom the Promenade Concert at the Queen’s

2 The stranded wire aerial coil was removed aud the frame
conuected wcross condenser C, ot the original diagram.

B 21

perceptible, the next stud must raise the volume about
four times. Taking the second stud as a tresh datum,
the third stud must increase the volume fourfold and
so on. Thus we have the loudness gradations 1, 4,
4% 4=16, 16 x 4 =64, 64 x 4 =256, etc. If the volume
ratio were three, the series would be 1, 3, 9, 27, 81, etc.
When either of these series is plotted the result is a curve
of the form illnstrated in Fig. 4.  This is known in
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Further Notes on the * Megavox Three.”’

mathematics as a fogarithmic curve, and is similar in
shape to that used in the construction of loud speaker
horns of the exponential variety.

In this discussion the general effect of the multitude of
frequencies, which act simultancously in speech or in
music, is considered. For simplicity the variation in the
meremental sensitivity of the ear at different frequencies
and loudness has not been considered.

The design of the control on the H.F. input must be
such that the volume from the loud speaker follows a
law of the nature portraved by curve 1 of Fig. 3.
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Fig. 4.—This curve illustrates the relationship between control

resistance and degrees movement to obtain smooth volume

control. . The curve is logarithmic and the values are arbitrary.
To ascertain the curve for the potentiometer we must
work backwards from the power valve. The output in
lensity is proportional to the square of the voltage applied
to the grid of the power valve. Thus, lo reproduce

OLYMPIA SHOW

HE WIRELESS WORID Olympia Show Com-
petition entries must be forwarded not later than
October 8th, so we ask all our readers to get busy

at once in completing the entry form which is published
in the advertisement pages of this issue, and which
appeared also in our Show uumbers of the last two
weeks.

We hope that every rcader will complete a form and
post it to us in order that the voting as to the best
apparatus al the Olympia Show may be as representa-
tive as possible of the views of our readers. As we
have previously explained in earlier announcements, our
object in conducting the Competition is to accumulate
the individual views of all our readers, and to analyse
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curve 1 of Fig. 5, the voltage applied o the grid must
vary as the square root of the ordinates of said curve.
This is illustrated by curve 2 of the same figure. Work-
ing back still further in the recciver we come to the
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rig. 5.—~Curve 1 shows the relation between output intensity and
degrees on the potentiometer, Curve 2 shows the relation hetween

the signal voltuge on the detector valve and degrees on the

potentiometer.

detector. It is avell known that with weak signals,
doubling the input voltage produces much more than
double the output. This means that the detector output
is not proportional to the input. Tt is usual to assume
the detector to follow a square law, although this is not
always the case.  However, for simplicity we shall
assume this to hold now. This means that double the
grid input produces four times the anode output.
Morcover, to obtain curve 2 of Fig. 5 by operating on
the detector grid, it is again essential to take the square
root, which results in a logarithmic curve similar in shape
to those in Tigs. 4, 5. Thus the relationsbip between
resistance and the degrees turned by the control knob
must be of the form obtained by taking the fourth root
of the logarithmic curve of Fig. 4. It has been assumed
throughout that the fced-back of the H.F. valve is
negligible so that the insertion of resistance in series with
the valve grid does not affect its amplification.

COMPETITION.

them so as to arrive at a result which will place the
outstanding cxhibits of the Show in order of merit. To
stimulate interest in the voting The Wireless World is
presenting prizes to the winning competitors, as decided
by the totals in accordance with the rules which are
printed with the entry form. The prizes offered are, a
first prize of {50 in cash, and second, third, fourth, and
fifth, prizes to the total valuc of a further £30 in the
form of vouchers for the purchase of wireless apparatus.

The Competition is confined to apparatus actually
cxhibited at the Olvmpia Show, and readers are asked
to consider in making their choice the value of apparatus
at the price asked for it. so that expensive as well as
cheaper apparatus may be taken into consideration,
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Olympia’s New Features—Representative Types Described.

[ N attempting to present a true picture of modern
l[ tendencies in receiver design as exemplified at the
“* Olympia Exhibition, we cannot do better than begin
with the H.F. amplifier. Here it is abundantly clear
that the neutralised three-electrode valve is moribund,
surviving only in its most efficient form. We of The
Wireless World may be forgiven if we pause here for
a moment figuratively to brush away a tear at the pass-
ing of an old friend ; the subject of the balanced high-
frequency amplifier has always received particular atten-
tion from contributors to these pages, and it is submitted
that their researches have done something to bring it to
its present state of high efficiency. However, when we
come to face facts squarely, our regret is tempered by
the knowledge that it has never been really popular
except among the wireless intelligentzia, and it is prob-
ably all to the good that it should give way to its
screened grid competitor, which has gained pre-

eminence nat because it gives, in practice, any vast
increase in magnification, but because less elaborate
couplings and circuit arrangements are required for
equal

sensibly vesults.  Real H.F. amplification.

formerly the piivilege of the few, is now open to
everyone.

As far as multi-stage H.F. amplifiers are concerned,
the new valve may be said to have swept the board, as
there are but one or two sets of this class with ordinary
triodes. Among the more interesting ‘‘ 2-H.F.”” sets
are the Marconiphone Type 44. in which ** single
ended "' H.F. valves were used, followed by a detector
and one L.F. amplifier, and the G.E.C. * World-Wide
Four,”” which embodies a similar circuit with °* double
ended ’’ valves. Mention must also be made of the
B.T.H. ‘ Five Stage ~’ receiver, which is of particu-
larly clean design.

Regarding the control of the H.F. amplifier, it be-
comes cvident that complete ganging is, with a few
exceptions, confined mainly to transportable sets, which
are intended to appeal to the totally unskilled, and in

Two views of the Igranic H.F. set, which covers all the ultra-short wave bands.
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The Trend of Progress.—

which the problems involved are slightly less difficult
of satisfactory solution, due to the absence of an.open
aerial of indeterminable capacity. A far more popular
method, exemplified in more sets than can be enumer-
ated, is a form of partial ganging obtainable in a
very simple wav by mounting the edgewise control
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Typical of the more ambitious modern receiver, the Marconiphone
Type 44 has two tuned 11.F. stages,

drums of the condensers in pairs.  One of the most
noticeable completely ganged sets is the B.R.C. tive-
valve receiver, in which particular care seems to have
been taken to get well-balanced tuning over the full
band.

Coming {o the detector, we find that there has been
very lhittle change since last year; the balance between
anode and grid methods still remains about the same,
but the former might have gained ground had it not
been for the advent of the pentode. When we come to
consider the L.F. amplifier, it is at once apparent that
the introduction of this new valve has almost revolu-
tionised this side of receiver design, and that mann-
facturers have been quick to grasp the importance of
its ability to provide high magnification and large out-
put, with a moderate H'T. voltage and a reasonably

A gool example of up-to-date set construction; chassis of the
Pye Type 360 set.
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low consumption of anode current. Although its use
does not automatically render a receiver immune from
motor-boating and L.F. reaction troubles, their pre-
vention is much simpler and easier than in a multi-
stage triode amplifier giving sensibly the same per-
formance. Where pentode valves are not used on the
L.F. side, it is evident that the combination of a
resistance stage followed by a transformer is becoming
almost standard practice.

Wave Changing by Switching.

Another real innovation is wave range switching. In
the great majority of receivers interchangeable plug-in
coils have been abolished. This is a logical develop-
ment which was to be anticipated ; a properly designed
switching system causes an almost imperceptible loss in
a receiver comprising the most efficient low-loss circuits ;
this loss will be cven less apparent with coils designed
to comply with the exigencies of commercial production.
In almost every case H.F. coupling is by the tuned
anode method, which in itself facilitates switch change-
over. There is, however, at least one example (in the
Bowyer-Lowe ‘‘ Vox Populi’ set) of transformer
coupling between the screened grid H.F. amplifier and
detector ; the opinion is held in some quarters that we
shall see more transformers next year, as their use
does not inhibit a switch-over change. which is, indeed,
used in the Bowver-Lowe set.

00vSTON

flcenric seommt Tmil

The Fddystone chassis ready for mounting in the cabinet of a
self-confained receiver.

Where waveband switching is not included, manu-
facturers have endeavoured to simplity the operation of
changing coils, as witness the *“ Magnum "’ three-valve
set {S.G. H.F.-triode-pentode), in which the grid and
anode coils are linked together mechanically on an
ebonite crossbar carrying contact pins.

There can be no question that the most popular 1928-
29 set is a combination of one screcened grid H.F.
amplifier, an ordinary triode detector (almost invariably
operating on the grid circuit rectification principle) and
a pentode output valve. It would be impossible to
enumerate all the examples of this excellent circuit, but
mention may be made of the McMichael Screened Dimic
Three, which is probably a pioneer of its class;
readers will be familiar with its features, as it has
already been reviewed in the pages of The Wireless
World. ‘The Burndept Screened Ethophone is another
good example of a moderately-priced set of this type;
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The Trend of Progress.—

as is the Marconiphone Type 35 receiver, which costs
onlyv f12. The Bowyer-Lowe set, as already stated,
has a novel feature of transformer-H.F. coupling, and

the G.E.C.

Of unconventionel consiruction,
mounted in a metal cabinet.

* Victor Three' is

in addition its screening box is ingeniously contrived
to permit of easy access to the interior of the receiver.
The Pve Type 350 set is noteworthy on account of its
general design.

In spile of its obvious adwvintages for local station
work, the simple two-valve set with an ordinary detector
tollowed by a pentode seems to have received but little
attention; an example, however, is the Peto-Scotl
* Triple Two.”

As for volume control devices, by far the most
popular method is H.I. filament dimming, although a
few manufacturers fit a potentiometer for controlling
the input to the L.F. amplifier.

In the matter of constructional defails, it becomes
obvious that metal is replacing other malterials in this
branch of mdustrv, as in many others. While one does
not iind many all-metal cabinets, a number of sets are
built on metal chassis, insulating material being used
only where it is essential. This, again, is a logical
development brought about by the necessity for screen-
ing in circuits using the new valves.

Mains-fed receivers are steadily gaining ground, and
1t is noticed that considerably more attention is given to
producing models for A.C. supplies than for D.C.
current. Apart from the fact that this latter is going
out of use, it does not lend itself so easilv to the pro-
duction of an economical set that can be guaranteed
to work satisfactorily under all conditions.

Filament Heating from Mains.

Broadly speaking, the problem of mains filament heat-
ing is tackled in three ways. TFirst we have the indirectly
heated valves as applied to the Metro-Vick sets; Cosmos
valves are also used in the Pye Type 350 A.C. set,
which, by the way, employs one of the new indirectly
heated screened valves as an H.F. amplifier. We shall
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have more to say about this very exceptional valve
later. A second plan is to use a floating battery,
generally of small ampere-hour capacity, in conjunction
with a trickle charger, which is a practice followed in
some of the Burndept apparatus. Thirdly, we can use
the new directly hcated A.C. valves; it seems to be
usual, however, to retain an indirectly heated triode as
a rectifier.  An example of this latter practice is seen
m the G.E.C. ““All Electric Three,”” in which a P.6235A
is used in the output position. This valve has a com-
paratively heavy filament, and can be fed from raw
A.C.,, providing certain precautions are taken.
Although the question of H.T. supply will be dealt with
later, it should be noted in passing that metal rectifiers
are included in some receivers. There is a growing and
commendaible tendency to regard set and eliminator as
a complete unit.

As for portable sets, we find that the popular com-
bination of two aperiodic H.F. stages followed by a
detector and two L.F. amplifiers still holds its own
against the more modern receivers using screened grid
valves in tuned circuits. This is probably because the
former tvpe of set exerts a wide appeal on account
of its easy operation. We find interesting attempts to
combine high amplification with ecase of control in the
McMichael and Igranic portable sets. Both these com-
prise two screened grid H.I7. stages (one tuned and one
aperiodic) followed by a detector and an L.F. amplifier,
which in the case of the latter set comprises the con-
ventional two stages. Here the resemblance ends, as
the various problems have been tackled on quite dif-
ferent lines. Both have many points of interest; and

in both the frame
and H.F. tuning
condensers arec

yanged, thus giving
a  single control.
The Burndept port-§
able, with a single

H.F. stage and
two tuming  con-
trols, has a direct

wavelength calibra-
tion on both dials.

Another tvpe ol
portable which 1s
representative of
modern practice 1s
the screened grid-
triode-pentode com-
bination; in this
class may be in
stanced the FEureka
and Lotus models.

In the short-wave
field enormous ad-

vances have Deen

made. The Igranic

Company,  whose

HF. set for very

h 1 g h fl‘eqlleUCieS A highly sensitive set with two screened
was the st of its & B, TGS I SR, el
kil’ld, have 110w frame aerial in position.
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produced a new model which arrived at Olympia
too late to be included in our Show Report. It makes
use ot a screened grid H.F. amplifying valve with a
tuned anode coupling, followed by the conventional de-
tector and L.F. ampliher. The residual capacity in a
screened valve, although low, i3 by no means negligible
on very short wavelengths, and it is interesting to note
that in this set it has been found necessary to neutralise
it. One can well believe that by doing this the magnifi-
cation is much greater than would be otherwise obtain-
able. The Lddystone set is an example of an S.G.-det-

pentode combination which tunes to wavelengths up to
too metres, while there are several all-wave receivers, or

A Gambred A.C. mzains set with screened grid H.F. aniplifer and
a single finger tuning control.

sets primarily designed for the broadcast waveband,
which put up a good performance on the very short
waves. Among these are the McMichael Dimic Three
and the Magnum Receiver. In the detector-1..F. class
we have the Marconi Type 34, which covers all wave-
lengths by means of interchangeable coils and adaptors,
and the Bowver-Lowe set, with its ingenious airange-
ment of series-parallel tuning condensers.  The Burn-
dept “* Empire "’ screened grid set, which covers
ultra-short and normal broadcast wavebands, is in a
class of its own.

The [Exhibition was happily tree from “* stunt *’ cir-
cuits, probably for the first time since its inception.

¢

Universs! receiver, shov.ing the mechanically-
coupled tuning coils.

T'ite ** Magnum "’

Wireless
Woerld
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Careful consideration of the foregoing will show that,
after all, progress is largely bound up with valve design.
The manufacture of ordinary types has already reached
a high state of excellence, and we now look to the makers
for an abundant supply of screened grid and pentode
valves of an equally high standard as regards consistency
of characteristics; unless this is forthcoming, public
confidence will be lost, and the new developments, real
as are their advantages, will fall into disrepute.

Progress in Valve Design.

And now for some specific details as to progress in
valve design. Last year our eyes were focussed on the
screened grid valve which helped to quell our H.F.
oscillation troubles and to simplify the H.I". coupling.
This year there is a marked improvement in mutual
conductance in all classes of valves, a reduction in work-
ing filament temperature, a new type of screened grid
valve, and a power output screened grid valve known
as the pentode. Furthermore, there has been introduced
a comprehensive range of directly heated A.C. valves
(triodes, tetrodes and pentodes) with short stout low-
voltage filaments, also a series of special detectors.

In the embryonic stage there is an indirectly heated
screened grid valve of great potentialitics, but we must
walt with patience until 1t is ready to grace our receivers.
By virtue of their greatly increased efficiency the new

The

Peerless 4-valve chassis, with cover of screening case
removed.

valves, if suitably chosen with regard to their charac-
teristics and coupling components, will give a much
enhanced performance, or alternatively the same per-
tormance with fewer stages of amplification.

Remarkable Improvement in Mutual Conductance.

The general improvement in constants can be traced
in the main to research in filament emission. New coat-
ings have been evolved which per given square milli-
metre of surface are capable of emitting relatively more
electrons with the added advantage of a lower working
temperature. Attention has been paid to the protection
of the pinch from the effects of the gettering. If the
closely spaced electrode leads are left exposed the
gettering often causes weak insulation resistance and in
extreme cases flash-over.

Acoustic reaction or the microphonic howl (usually
from the detector) often experienced with high valve

B 23
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sensitivity is due to the sudden alteration in anode cur-
rent resulting from differential movement between a
low-temperature filament and the grid; this annoyance
has been overcome by at least one manulacturer by
bracing the grid and filament supports togcther by
fusing them into a glass bead. Greater consistency ol
characteristic 1s promised bv manufacturers; this would
be especially welcome with screened grid valves which,
it must be admitted, have varied within rather wide
Hmits.

A valve is a voltage operated device, and whatever
grid voltage swing is applied to it we want the greatest
possible change in anode current, so that when the latter
1s passed through the impedance which must exist in the
intervalve coupling the greatest possible voltage will be
built up and be impressed on the succeeding grid.  The
change in anode current in mA for a volt applied to the
grid is called mutual conductance (or slope), and
depends upon the relation of impedance to magnification
factor.

Mutual conductance, c¢specially 1 low-irequency
valves, can be considered as a fignre of merit or per-
forinance tactor, and in this connection readers atten-
tion should be drawn to a general improvement of the
order of 50 per cent.  As an example the well-known
D.E 5B vidve with a magnification tfactor of 20 and a
mutual conductance !
approximately 0.7 with a
filament consumption o
0.25 amps. has a counter-
part in the H.L.610 with
A magoification factor of
30 and mutual conduct-
ance of one, while the
hlament only consumes
Hthamp. The D.E.5A
was « valve which had

One of the smiallest
five - valve portabi>
sets;  the  * Rolls—
Caydon” which
measures 12in.
12in. . 12in. when
closed.

come to be regarded as a highly cthicient output valve
and had a mutual conductance of 0.88; now with the
same hlament consumption we have a choice between
the P.625 and the P.625A, which have respectively
mutual conductances of 2.5 and 2.2, which means that
for a given signal input loud spraker intensity will be
considerably more than doubled.

A perusal of the valve data publish by The Wireless
World on August 2gth will reveal many other examples
of greatlv increased mutual conductance and  hence
efficiency.

In view of the rapid conversion of lighting mains from
D.C. to A.C. serious attention is now being paid by
manufacturers to the design of valves with filaments

B 29

Wireless
Worrld

465

which can be heated from raw A.C. dispensing with the
necessity for rectification and smoothing or the alterna-
tive expedient of indirect heating. If suitably trans-
tormed raw A.C. is applied to an ordinary triode fila-
ment there is a hability to hum due chiefly to the rapid
changes of emission from end to end of the hilament in
sympathy with the alternations.  There is also the
question of thermal response to the variation in current.

This effect is the more pronounced the longer and
thinner the tilament.  High voltage nlaments are usually
long while Jow voltage flaments are short. and,

]

) ) 3)

Types of screened grid valves; (1) is a Mullard Z-volt valve;
(2) is the douhle-ended Osram valve while (3) is a direcily-
heated A.C. screened grid valve with * Point-vight*’ filament.
generally speaking, the greater the current consumption
the stouter the filament. Raw A.C. valves have been
designed for every purpose, and are known as the
" Point-eight '” class, having a filament consumption of
0.8 amp. at 0.8 volt; the potential difference ac.oss the
ends of such a filament 1s so small that the changing
emission phenomenon already mentioned is reduced to
neghigible limits.  The 0.8 amp. consumption necessi-
tates so thick a filament that there 1s sufhcient thermal
lag between alternations to prevent svimpathetic cooling,
and hence changes in cmission; In other words, hum

15 entirely avoided.

These directly heated A.C. filaments have been in-
corporated in the various classes of triodes, in screened
erid valves and in pentodes, so that in the near future
we may look forward with interest to a great simphifica-
tion in apparatus for workmg our receivers from A.C.
mains.  While no special precautions have to be taken
with high- and low-frequency amphfication, the grid
potential is extremely critical when using one of these
valves for anode-bend rectification, and a potentiometer
across the grid bias battery is desitable.  With leaky
grid rectification it is advisable to use an ndirectly
heated cathode valve. The screened valve for the com-
ing season has been redesigned, and embodies a four-pin
base and an anode terminal at the top of the glass bulb.
The working capacity between the anode and grid is
approximately 0.014 micromicrofarad, whereas con-
trary to popular belief that of the double-ended or older
type is 0.022 micromicrofarad, but the greater cfficiency

www americanradiohistorv com


www.americanradiohistory.com

166

The Trend ot Progress.—
(mutual conductance) of the first mentioned leads to
greater amplification, so that more precautions must
be taken to prevent instability. It is now well known
that the potential gradient down and the field around
a heated filament restrict the number of electrons which
can be attracted by the anode. By including a separate
heater so that no current passes through the cathode
these limitations are overcome, and much improved
mutual conductance can be obtained.

The indirectly heated screened grid valve already
alluded to would appear to mark an important advance

FTITTRR T,

TR

(5)
The new Marconi power output triode—the P. 625—wiln tuc

) (0)

remarkable mutual conductance of 2.5 (No. 4).

Ediswan indirectly-heated valve known as the ¢ M*'’ type.

Cossor indirectly-heated cathode valve is shown on
rlght (No. 6).

No. (5) is the
The
the

in valve design.  The wvalve belongs to the Cosmos
series, and is known as the AC/S, with a magnification
factor of no less than 1,200 and an impedance of
600,000 ohms; thus the mutual conductance is 2.
Assuming a tuned anode circuit, the dynamic resjstance
of which might be 150,000 ohms at resonance, and
allowing an ample margin of safety, it would seem safe
to predict that a H.F. stage gain of 100 could be ob-
tained which is remarkable, but the valve will not be
generally available for some time yet.

There has been evolved a series of valves especially
suitable for detection with pronounced lower bends and
steep straight portions in the characteristic. These are
well exemplified by the P.M.D. class; the P.M.4DX,
for instance, has a mutual conductance of 2 and an
amplification factor of 15. Using such a valve as an
anode bend detector it is possible to follow it with a
transformer having a high primary inductance.

The pentode valve is undoubtedly having a profound
effect on the design of low-frequency amplifiers, as it
successfully replaces the two stages of triodes usually
necessary for adequate loud speaker reproduction. So
much has lately been written about this valie that the
reader is referred to recent issues of The Wireless
World. There are, however two points that should be
brought forward, first the imporiance of omitting any

Wireless
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other stage of L.F. amplitication between the detecfor
and the pentode, for its inclusion would mean the serious
overloading of the pentode or underloading of the
detector ; second, the fact that it is not necessarily safe
to employ all the straight of the anode characteristic
as we are wont to do with triodes. The anode voltage
swing may make an excursion beyond the linear part
of the anode voltage-anode current curve, and so
flatten the tops of the waves and cause harmonics.
When biasing a pentode it is necessary to study carefully
the anode voltage-anode current curve as well as the
better known grid volt-anode current characteristic.
Pentodes are becoming available for 2, 4 and 6-volt
accumulators and for running on raw A.C.  The in-
directly heated pentode will probably come, but will any
loud speaker be capable of accepting its output?
Before leaving the subject of progress in valve design
mention should be made of the Mazda two-stage valve
with two anodes, two grids. and a single filament cap-
able of fulhlling the functions of two ordinary valves,
whilst for those who do not live in atiached or semi-
detached houses there is the new L.S.6A giving three
times the modulated output of the 1..S.5A.

Picture Broadcasting and Television.

Under the heading of progress must be included the
newly devised apparatus associated with picture broad-
casting and also television. The former apparatus has
been fully described in our previous issue, and it was a
little regrettable to note that the picture broadcast re-
ceiving equipment shown on the Burndept stands was
not of the highly developed types seen at recent de-
monstrations of the ‘‘ Fultograph.”

s LS . eSS o
9

The new Ediswan 2-volt pentode with vertical anode (No. 7).
No. (8) is the Cosmos indirectly-heated screened grid valve having

a magnification factor of no 1ess than 1,200 On the right (No. 9)
is the new B.T.H. double purpose valve with two anodes, two
¢rids and a single filament ; it is capable of fulfilling the duties

of two valves.

@) (8)

In accordance with promises widely announced in the
Press of a short while ago, ‘‘ Televisors *’ intended for
the reception of broadcast moving images attracted
much attention at the stand of the Baird Television

B 30
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Development Co., Ltd. Three models were shown,
model ““ A,” stated to be specially designed for tele-
vision reception by being connected to the output ter-
minals of any wireless set capable of operating a loud
speaker. A description of the instrument takes the form
of operating instructions stating that a 6-volt accumula-
tor i1s connected to terminals supplying current to a
small motor which drives the mechanism. The tele-
vision signals are tuned in by the ordinary process,
““ but instead of hearing sounds on the loud speaker,
the listener becomes a “looker-in’ and sees ow the
screen of the instrument a swirling mass of reddish
light.”” Continuing the wording used in the pamphlet,
““a synchronising control must now be turned slowly,
increasing the speed of the little motor.  As this is done
the swirling lLight slowly resolves itself into a series of
tmages moving rapidly downwards across the screen.
As the motor approaches the correct speed, the images
become stationary, and finally come to rest. At this
point the svnchronising mechanism comes into opera-
tion and holds the tmage in place.”

The list price of this model ““ A *’ instrument, which is
beautifully finished extemally, is fzo. Two other
models are quoted at f40 :

Wireless
World
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smaller, and *rom a subsequent examination of
the width of the revolving disc in the apparatus it is
probably about 1in. x 13in. In spite of the fact that a
motor and revolving disc are accommodated within the

cabinet the apparatus runs silently and smoothly, and,

from a mechanical standpoint is well constructed. From
an appreciation of all the difficulties attendant upon the
development of a system of television with its almost
unsurmountable problems of synchronising and amplify-
ing, the Baird demonstration was a noteworthy achieve-
ment and appeared to greatly interest the public as they
witnessed the formation of the picture.

In making these obsecrvations it must not be over-
looked that this demonstration is from a local studio
within a very short distance of the receiver, the con-
nection being by wire and not through a radio link, as
demanded for broadcasting; this obviates the threc
primary difficulties of television. They are:—

(1) The high frequency created by a fine analysis of
even a small picture;

(2) The use of this frequency to modulate a radio
frequency wave of many times its frequency ; and

fitted with a moving-coil
Joud speaker in addition to
the tclevision gear, while ||
the latter comprises the
complete radio receiver and ||
amplifier.

In premises adjoining the
Exhibition the television ap-

and {150, the former being “»

\
L i
7 \ \ :.\\I-' ﬁ

tion and the quality and de-
finition of the image. Syn-
chronising adjustments pre-

paratus is  demonstrated. e \\ b \ 3

Several recciving sels are in B : i) ‘\-_g@_)'

operation simultancously | &\W\\\\%\k\\\\ I

from a single transmitter. \\"x \\\\ \\%\\\\

One caunot but be im- | \\\\\'\k\\\f{\t‘-‘.}:\\\\\ \

pressed by the demonstra- | JlEN\ 7 W\ N\ \""\'"-.._\
\-\_&\\\ I..Q\\i\\;\\\\__;&\ng\

.

R

—_— e . |

(3) The exceedingly close synchronising that is
required.
SYNCHRONISED
. ; MOTOR.. MOVING COIL
MAGNIEYING T ) oud
v SPEAKER

]
ANALYSING DISC

NEON _LAMP

cede cach demonstration SYNCHRONISING
with the stationary face of CoNTRCL

a dummy in front of the

transimitting gear.  Flashes

of light are first seen through the magnifying lens, and
by careful adjustment of the synchronising knobs re-
ferred to carlier, these quickly resolve themselves into
small pictures fleeting rapidly across the lens.  These
images are slowly brought to rest and centred. A pro-
gramme of transmission includes an address on the
subject of television and broadcasting together with a
musical item in which all the facial movements of the
singer assoctated with the rendering of the song are
followed with ease. The image does not flicker, neither
is it visibly cross-marked by the scanning disc. The
illumination is good and synchronising holds steady
without further adjustment when once set.  Viewed
from a distancc of some three feet from the
lens, the image appears to be about 3}in. in
height Dy 2}in. across. Actually it is very much
R 3%

Raird ** Television " Mod>l B.

Considered numerically in the case of the smali
image analysed into points thirty to the inch, and trans
mitted ten times a second, then the modulating fre
quency becomes at least 13,500/ 2, or nearly 7 kilocycles
The simultaneous picking up of a controlling signal tc¢
hold the receiver in step with the transmitter within very
close limits, together with the reception of the speech
signals of broadcasting, are problems of which we have
long awaited a solution. In order that the confidence
of the public may be gained as to the performance ot
the apparatus which the Baird Television Development
Co., Ltd., have for sale, it is to be hoped that some
explanation will be offered on the points just mentioned
and concerning which wireless cnthusiasts have been
seeking technical information since the first suggestion
of radio television. (To be concluded.)
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BARCELONA (Radio Barcelona), Call EAJ1 {344.8
metres) ; 1.5 kW.—6.0, Market Prices and Exchange
Quotations. 8.10, Sextet Selections. 8.30, Advanced
French Lesson by I'rof. Francés Martin. 9.6, Ex-
change Quotations and News. 9.5, Orchestral Sclec-
tions: March, El Capitan (Sousa); Waltz from The
Dollar Princess (Fall); Selection from Bohemios
(Vives) ; Tango, \y pobrt mio (Dotras Vila) ; Czardas,

i

Margarita (Michiels}); Overture ta Pigue Dame
(Suppé). 10.0, Chimes and Weather Report. 1&.5,

Programme relayed from Madrid, EAJ7.

BERGEN (370.4 metres) : 1.5 kW.—7.0, Programme
for Children. 7.30, Talk for Girls. 8.0, Orchestral
Concert; in the Interval, Topical Talk. 9.0, Talk
by Edw. Welle-Strand. 9.30. Viclin and Pianoforte
Recital from the Works of Sjogren, Sonata in G Minor,
Op. 190, (a) Allegro vivace, (b} Andante, (c) Finale
and Presto; Erotikon Nos. I and 2 for Piancforte.
10.0, Weather Report, News and Time Signal. 10,15,
Dance Music. 12,0 Midnight (approx.), Close Down.

BERLIN (Isénigswusterhausen), (1,250 metres) ;
40 k\W.—4.0, Lducational Talx. 4.30, Dr. Haneld,
Talk: The Economic Value of Bureancracy. 5.0.
Programme from Hamburg. 6.0, Pa:l Lange, Talk :

The History of Materialisn. 8.30, Elemcntary
Spanish Lessou.  8.55,  Fritz Ohrmann, Tallk:
Bruckner. 7.20, Talk by Nr. Elberhard Preussner.

8.0, Programme from Voxhaus.

BERLIN (Voxhaus) (484 metres ; ¢ k\W.—10.10 a.m.,
Market Prices. 10.15 a.m., Weather Report, News
and Time Signal. 11,0 a.m., Programme of Gramo-
phone Records. 11.30 a.m., LExchange Quotations.
12.55, Time Signal. 1,30, Weather Report and News.

3.10, Agricultural Prices and Time Signal. 3.30,
Programme of Gramophone Recorls. 4.0, Chess
Talk by E. Nebermann. 4.30, Concert: Overture

to May Night (Rimsky-Korsakoff); Adagio from
the String Quartet in 1) Minor (Lorenz); Sclection
from Der lLaudstreicher (Ziebrer); Selection from
Manon Lescant (Puccini); Violin Sclo from The
Violin Maker of Cremona (Hubay), Potpourri of
Offenbach's Melodies (Fetras) ; Lxtase (Ganne);
Waltz fram Das siisse Midel (Reinhardt) ; Overture
to La Belle Héléne (Offenbach) ; Blue River (Meyer) ;
Ramona (Wayne); followed by Announcements.
8.30, leopold Lehmaun, Talk: Where Germany’s
State Treaties are Kept. 7.0, Erich Offermann,
Talk: Aviation and the Ila. 7.30, Wolfgang Scliwarz,
Talk: Is Peace Really Possible? 8.0, ' Liebe,’
Drama (Wildgans), followed Dby Weather Report,
News, Time Signal and Sports Notes, and Dance
i\}usic from the Restaurant Burgund in the Central
otel.

BERN (411 metres) ; 1.5 kW.--%,29, Timne Signal and
Weather Report. 7.81, Talk: The Office Girl as
Housewife. 8.0, “Der Wittlig,” Dialect Comedy
(Zimmermanu). 9,45, News and \Weather Keport.
10.0, Relay from the Bern and Jura District Agricul-
tural and Industiial Exhibition in Pruntrut; Orches-
tral and Vocal Concert. 10.40, Dance Music. 12.0
Midnight (approx.), Close Down.

BRESLAU (322.6 metres) :
Books. 4.30, Concert of Popular Music.
Lhot, Tallk :

4 kW.—4.0, Review of
6.0, Peer
The Baroco Period and the Present Dav.
6.20, Talk in Esperanto by Elsa Koschate. 8.30.
Johanunes Winkler, Talk: The Rockel as a Motive
Power. 7.25, llerr Grosser. Talk: The History of the
Sea Cable. 7.50, Ceorg Lichey, Talk : Mohammed.
8.15, Talk: * Red Cross Day, 1923." 8.20, ** Dorine
und der Zufall,” Play with Music (Jean Gilbert). 10.0,
News. 10.30, Dauce Music, relayed from the Golden
Crown Café, Breslau. 12.0 Midnight (approx.), Close
Down.

BRUNN (441.2 metres) ; 3 k\V.—4.30, Programme for
Children. 8.0, Time Signal. 8.2 {approx.), German
Transmission. 6.25, Talk. 7.0, Programme from
Prague. 10.0, Programme from Prague.

BRUSSELS (508.5 metres) : 1.5 kW.—5.0, Orchestral
Concert from the Cafc Metropole. 6.0, Ilementary
English Lesson. 8.25, Advanced FEnglish Lesson.
6.45, Orchestral Concert (continued). 7.0, Organ
Recital from the Church RR. PP. Carmes. 7.30,
" Radio-Chronique.” 8.15, Concert irom the Works of
Armand Marsick; in the Interval, Tojpical Talk.
10.15, News. 10.30 (approx.), Close Down.

\ Y

Sy ,U?:‘M’?E‘J,{

SATURDAY, OCTOBER 6th.

i All Times are reduced to Britishé
: Summer Time and are p.m. except :

where otherwise stated.

BUDAPEST (555.6 metres) : 35 kiV.—8.0, October 6th
Memorial Festival Progrannne : The National Hymn,
Poetry Recital and Talk. 7.30, Prograrame from the
Royal Hungarian Opera House ; in the Interval, Time
Signal and News. 10,40, Weather Report and Close
Down.

COLOGNE (283 metres) ; 4 k\W.- 12.10, Progranmime
from Langenberg. 1.5, Concert: March, Die Ko-
médianten (Fuhrinann) ;  Waltz, Liebestrawn {Ileu-
berger) ; Overture to Das Dblave Bild (Lincke):
Selections from Halka (Moniuszko);  Selectious
(Berbutdo), (a) Wiegenlied, (b) Boston; Solos; Pot-
pourri of The Czardas Princess (Kalman) ; Der Pleifer
u. sein Humd (Pryot) ; Intermnezzo, The Troubadours
{Powell) ; Waltz, Nachtschwarmer {Ziehrer). 3.40, C.
Bennewitz, Talk: Electro-Acoustics. 4.0, Richard
Wenz, Talk: Rhenish Workdays and Holidays in
Literature. 4.30, lrogramme from Konigswaster-
bausen. 5.10, Talk for \Women by Aenne Gausebeck.
5.45, Concert: Choral Selections, (a) Der abend
kommt leise hernieder (Tirk), (b) Verlassen (Koschat),
{c) Gib wir deiu tlerze, l'olk Song, (d) Der Schatz imn
Jagerhause (Rodger) ; Quintei with Horu (Mozart) ;
Choral Selections, (a) Wanderer's Night Song (Kutlan),
(b) Woran ich nweine Freude hab’ (Wolfrumy), {c) Her-
zensweh (Volbach). (d) Drei Lilien ({Othegraven).
6.30, Dr. Heim Jaretzki, Talk : A Visit to the Work-
shop. 7.18, Programnie from Dortmund (sec Langen-
berg). 7.35, \W. Leimbach, Talk for Workers: lhe
German State Railways. 8,0, Variety Programme.
10.30 {approx.}, News, Sporls Notes, Announcements,
Orchestral Selections and Dance Music. 1.0 a.m.
(approx.) (Sunday), Close Down.

CRACOW (566 metres) ; 1.5 kW.—7.30, Lnglish
Lesson. 7.5, DMarket Report and News. 8.30,
Programme from Warsaw. 11.30 (approx.), Close
Down.

DUBLIN, Cail 2RN (319.1 metres) ; 1.5 kW.—1.30,
Weather Report and Gramophone Selections. 7.20.
News. 7.30, Pocin Recital by Dorothy Day. 7.45,
Irish Lessou by Semnus O. Duirinne. "8,0, Concert :
Orchestral Selections—Round the World on Music
Wing, (a) The Arctic Zone, (b) The South Pacific, {c)
The Chinese Bazaar, (d) The I'rairie ; Songs from the
Hemisphere by Alired Deale (Baritone) ; Orchestral
Selections :  Furope (a) Spain, Toreador March, (b)
France, Waltz, (c) Sweden, Melody, (d) Italy, Taran-
tella; America, (a) Mighty America, (b) The Song of
the Bells, (c) Arrival of the Coontown Cadets. 9.20,
Sketch by Jack Dwan and Company. 9.50, The Station
Celeste Orchestra. 10.0, Gaelic and Anglo-Irish Songs
by May Mortell (Mezzo Soprano). 10.15, Selections
by the St. Laurence O'Toole Pipe Band. 10.30, News,
Weather Report and Close Down.

FRANKFURT (428.6 metres) : 4 kW.—1.0, Gramo-
phone Selections. 235, Irograruime for Children.
8.5, Hints for the Housewife by I'ini Pfannes. 4,35,
Concert of Operetta Selections: March from Gas-
parone (Millocker) ; Overture to Morning, Noon, and
Night (Suppé); Song; Potpourri of Girotlé-Girotia
(Lecocq) : Overture to Orpheus in the Underworld
(Offenbach) ; Selections from Pariser Leben (Otten-
bach) ; Song; Selections from Die Prinzessin von
Trapezunt (Offenbach). ln the Interval, Annouuce-
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ments. 8,10, Readings from On Two Plancts (Lasswitz)
by O. W. Studtmann. 8.30, The Letter Box. 9.0,
Lesson in Shorthand by Georg Kalis. 7.30, Dr. Hans
Geisow, Talk : Sport as a Means of Education. 8.15,
Programme from Stuttgart. 9.0, Relay of an Oper-
etta, followed by Dance Music from Voxhaus. 12.30
a.m. (approx.) (Sunday), Close Down,

HAMBURG, Call HA (in Morse) (394.7 metres) ; 4
kW.—10.15 a.m., News. 11.0 a.m., Programine of
Gramophone Records. 12,10, Wecather Report.
12.15, Exchange Quotatious. 12.30, Concert relayed
trom Hanover (297 metres}) ; In the Interval at 12.45,
Shipping Forecast. 12.55, Time Signal. 1.10, News.
2.40, Exchange Quotations. 3.30, Review of Books.
4.0, Labour Excliange Report. 4.15, Concert relayed
irom Kiel (254.2 wetres): Serenade Op. 6 (Suk) ;
Symphony Op. 27 (Graener). 5.0, “ The Crown of
Creation " under the musical direction of Adolf Secker.
6.0, Request Programme. 7.0, Leopeld Lelmann,
Talk: A Visit to the German Experimental Centre
for Aviation, in connection with the “ Ila,” Berlin.
7.25, Questions of Modern Dietetics by Emil Grot-
zinger. 7.55, Weather Report. 8.0, * Nanon,”
Operetta (Richard Genée), followed by News. 10.30
(approx.), Concert from the Café Walihof.

HILVERSUM (1,071 metres) ; 5 kW.—11.40 am.,
Police Aunouncements, 12,10, Concert of Trio Music.
1.40, Concert relayed from the Tuschinski Theatre,
Amsterdam. 3.40, Llementary Italian Lesson. 4.10,
Advanced Italian Lesson. 5.10, Talk and Time Signal.
5.40, Orchestral Concert : Overture to The Italian in
Algiers (Rossini); Ballet Suite (l.acéme); Violin
Solo, Sonata in G. Minor (Locatelli); Serenade
(Godard) ;  Sclection from La Traviata (Verdi);
Violin Solos, (a) La précieuse (Couperin-Kreisler),
(b) Arietta (Bosmans), (¢) La Capricieuse (Elgar),
(1) Hungarian Dance (Brahms), Melody (Rubinstein) ;
Potpourri, Notenregen (Urbach); ‘inale. 7.25
Police Announcernents. 7.40, Programme arranged by
the Workers' Radio Society: Concert and Talk.
10.15, Concert relayed from the Royal Picture House,
Amsterdam. 11.15 (approx.) Closc Down.

HUIZEN (340.9 metres) ; 4 kW.—Transmits on 1,870
inetres from 5.40 p.m. 12.10, Concert of Trio Music.
5.10, Gramophone Sclections. 7,10, Lesson in Dress-
making. 740, Talk for Agriculturists. 8.0, “La
Chalet ;. Opera-comique (Adawn).

JUAN-LES-PINS (Radio L.L.) (244 metres) ; 1.5 kW,—
1.0, Concert. 9.0, News, Weuather Report, Talk for
Women aird Concert.  10.0, Dance Musc.  10.30
(approx.) Close Down.

KALUNDBORG (1,153 metres) ; 7 k\V.—Programme
also for Copenhagen (337 metres).—7,30 a.m., Morning
Gymnastic, 11,0 a.m.,, Weather Report. 12.0 Noon,
Chimes. 12,5 Orchestral Concert from Wivel's
Restaurant. 3.0, I'rogramme for Childien. 3.30,
Instrumental Concert: Recitations in the Interval.
6.20, Talk by L. Rasmussen. 6.50, Weather Report.
7.0, News, Lixchange Quotatious, and Time Sigual.
730, I. V. Christensen, Talk: Ringsted Churcl.
8.0, Chimes from the Town tlall. 8.2, “ In Olden
Times ” Concert : Overture to leiberg’s Vaudeville
Lt Eventyr i Rosenborg Have (Wewvse); Baliet
Music {rom Heiber’s Play Elverhtj (Kublau); Fan-
tasia on Danish Student Sougs (arr. Raeson); Re-
citations; Waltz, The Blue Danube (Joh. Strauss);
serenade for Strings (Haydn); Dolonaise and WWaltz
from Et Folkesagn (Gade); Columbine Mazurka
(Lumbye) ; Ln Tur paa Dyrehavsbakken (Lumbye),
followed by News. 8,15, ‘“ Gotired writes a Play " :
Play in One Act (Hans Hansen). 9.45, Concert of
Light Music : Overture to Isabella (Suppé) ; Heinzel-
mannchens Hochzeit (Képping); \altz, Ileurs de
Granada (Zois) ; Serenata i baci (Micheli) ; IFantasia
on Danish Songs; Waltz, Dinka (Jespersen); Inter-
mezzo, Niniche (Ohlsen); Soldier’s March from The
Chocolate Soldier (Oscar Straus).  10.45, Dance Music
from Wivel's Restaurant. 12.0 Midnight, Chimes
from the Town Hall. 12.15 a.m. (approx.) (Sunday),
Close Down.

KATTOWITZ (422 metres) ; 10 k\WW.—7.0, News and
Anuouncements. 7.80, Talk. 7.55, Agricultural Re-
port. 8.5, Talk: Coutemporary England. 8.80,
Programme from Warsaw. 10.0, Time Signal, Weather
Report and News. 10,80, Dance Music.
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Programmes from Abroad.

KAUNAS (2,000 metres) ; 7 k\W.—4.30, Coacert of
Lithuanian Music: Marches, Violin Solos, and Pot-
pourri of Lithuanian Folk Songs; News in the Inter-
val. 7.0, Weather Report. 7.15, Programme An-
nouncements. 7.30, Concert by Balalaika Orchestra :
Russian Potpourri; llupgarian Dance; Czardas
(Monti) ; Waltz, Romance, Die Fesseln der Liebe.
8.0, Talk: Seclf Education. 8.30, Concert: FPot-
pourri of Die Meistersinger von Berlin (Lincke)
Waltz from Eva (Gilbert); Extase (Ganne); Selec-
tion (Komzak); Violin Solo; Lithuanian Songs;
Slumber Song (Ersfeld) ; Intermezzo, Galop (Suton).

LAHTI (1,522.8 metres) : 35 kW. -5.0, Orchestral
Sclections: Marche Militaire (Kaunis Karjala);
Overture to Jean de Paris (Boieldicu) ; Waltz, Parle-
moi (Marcier) ; Selection from Faschingstee (Kalman) ;
Valse Chevaleresque (Sibelius). 5.57, Time Signal,
\Veather Report and News. 6.15, Programame of
Talks. 7.0, Choral Concert from the Thurch of St.
John. 8.0, Orchestral Concert Crueifixus {I'ami) ;
" L'Enfant prodigue (Debussy); Lentu du Concerto
(Lalo) ; Ave Maria (Schubert) ; Overture to Egmont
{Beethoven). 9,48, News in Finnish and Swedish.
8.15, Sacred Recital. 10.0, (approx.). Close Down.

LANRENBERG (468.8 metres) : 20 k\V'.—Progra‘nme
also for Aix-la-Chapelle (400 metres), Cologne (283

metres), and Menster (250 metres).—12.10, CGramo-
phone Selections. 1.5 to 1.25, I'rogramme from
Cotozne. 4.30, Programme from Konigswuster-

hausen. 5,10 tn 6.55, Prograinme from Cologpe.
7.15, Reading from Dortmund. 7.35 to 1.0 a.m.
{Sunday), Progiamme from Celogne.

LEIPZIG (365.8 metres) - 4 kW.—-3,0, Gramophone
Selections.  4.30, Coucert by the Leipzig Symphony
Orchestra.  5.45, Labour Exchange Report. 6.0.
Wireless Talk. 8.20, Weather Report, Time Signal
and News. 6.30, Programmme from Konizswnster-
hausen. 7.0, I'rof. A. Mendt, Talk: Art and Tech-
nique. 7.30, Josef Lberle, Talk: Charlie Chaplin.
8.30, Cabaret Concert. 10.0, News and Sports Notes.
10.15, Dance Music from Voxhans.

LILLE, Call PTT (264 metres); 0.5 k\W.—12.30,
Orchestral Concert. 1.35, News, Agricultural Report
and Harbour Notes. 3.0, Dramatic Programme.
7.0, Market Prices and Exchange Quotations. .10,
Concert, arranged by * Le Journal I'Echo ¢u Nord.’
8.15. Talk, arranged by the Lille Radio Club. 8.45,
Concert, organised by the \vireless Association of
Northern France, followed by News.

MADRID (Union Radio), Call AJ7 (375 metres) ;
3 kW .—7.0, Sextet Sclections: Selection from
Mufieca del amor (Penella); Suite, En las regiones
del mediodia (Fresco); Interlude by Luis Medina.
8.0, Dance Music. 9,45, Market Prices. 10.0, Chines
and Exchange Quotations, followed by ¢ La Generala ™
a Musical Play (Vives), anel Ncws. 12.30 a.m.
(approx.) {Sunday), Close Dowan.

MILAN, Call 1M1 (549 metres) ; 7 k\V.—8,33, Time
Signal and News. 8.50, Concert: Quintet Selec-
tions, (a) Au Couvent (8orodinc), (b) Abruzzian Song
(I’ Nardis); Soprano Solos, (a) Ave Maria from
Othello (Verdi), (b) Loreley (Catalani) ; Solo Seirction
from L'Africaine (Meyerbeer), The Moon (Mendels-
sohn) ; Talk; Soprano Song from L'Amico Fritz
(Mascagni}; Raritone Solo from WVilliam Tell, with
‘Cello obligato (Ressini) ; Orchestral Selections, (a)
Umbrian Rhapsody (Parelli), (b) Symphony from

William Tell  (Rossini); News. 11.0, Orchestral
Music from the Hotel Majestic Diana. 11.45 (approx.),
Close Dawn.

MOTALA (1,380 metres) ; 30 k\W.—Progranune also
for Stackholm (431.5 iuetres), Boden (1,190 metres),
Géteborg (416.5 mctres), Malmd (200.9 metres), Oster-
sund (720 metres), Sundsvall (545.6 metres).- -5.0,
Concert of Light Music. 6.0, Programme for Children.
6.30, Concert of Old Tune Dance Music. .30,
Humorous Recital, relayed from Goteborg. 7.45,
Pianoforte Recital : Melodics (Grieg), {a) Alla marcia,
(b) Srrenade, Scherzo Op. 33 (Sinding). 8.0, Cabaret
Programme. 9.15, News and Weather Report.
9.45, Topical Talk. 10.0, Dance ‘Music. 12.0 Mid-
night {approx.), Close Down.

NAPLES, Call 1NA (333.3 metres) ; 1.5 kW.—8.20,
Wireless Notes. 8.40, Time Signal and News, followed
by Harbour Notes. 8.50, * Histoire d’un Pierrot,”
Play (Costa); * Diritti Dell’ Anima,” Comedy
(Giacosa) ; and “ Il Gatte Nero,” Play in One Act
(Varaldo) : in the Interval, Forcign Report. 10.50,
News. 10.55, Calendar and Programme Announce-
ments. 11.0 (approx.), Close Down.

OSLO (461.5 metres) ; 1.5 kW.—Programme relayed
Ly Fredriksstad (431.8 metres), Hamar (6565.0 metres),
Notodden (41l metres), Porsgrund (600 metres) and
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Rjukan (448 metres).--8.0, Programme for Children-
7.15, Weather Report, News ang Agricultural Report-
7.30, Talk: Child Tuberculosis. 80, Time Signal.
8.2, Orchestral Concert : Overture to Poet and Peasant
Suppé) ; Selection from Fra Diavolo (Auber);
Minuet (Bjerke); Peunsée ¢légiaque (Ancel); Mar-
quisette (Lindsay-Theimer) ; Selection from ’oleublut
(Nedbal) ; Marche Marine (Egge). 0.0, Programme
from Bergen. 9.30, Weather Report, News, Sports
Notes and Topical Talk. 10.0, Dance Music from the
Grand Hotel, Oslo. 11.30 (approx.), Closc Down.

PARIS (Ecole Supéricure), Call FPTT (458 metres) ;
0.5 kW.—8.30, ** Radio Journal de Irance.” 8.0,
Sports Notes and Talk. 8.30, Concert, arranged by
the Association Générale des Auditeurs de T.S.F.,
News, Time Signal and \Weather Report, followed by
Dance Music froin the Coliseuin de Paris.

PARIS (Eiffel Tower), Call FL (2,650 metres) ; 5 k\W.—
8.45, " Le Journal Parlé.” 8,10, \Weather Report.
8.30, Concert: Bucoliques (Dulaurens); Trio for
Violin, "Cello and Pianoforte (Mendclssohn) ; Songs ;
Les Danses de Chez Nous (Jacquet); Vienx Manoir
(Devranches) ; Songs, (a) Berceuse (Kreisler), (b) The
Cuckoo (Lehmanun), (c}) The Answer (Huntington
Terry) ; Ceeur méconnu (Royan) ; Gavotte (Gossec).

PARIS (Petit Parisicn) (340.9 metres) ; 0.6 kW.—
8.45, Gramophone Selections, Talk, News and An-
nouncements. 9.0, Concert : Overture to Les Hiron-
delles (Hirschmann)}; Sclection from Messidor
{Bruneau) ; Symphony Orchestra, (a) Finale of the
Heroic Symphony in E Flat (Beethoven), (b) Sywn-
phonic Poem, Viviane (Chausson); Spanish Suite
(Vidal) ; Pas d’armes from Le Roi Jean (Saint-Saéns) ;
Scherzo from Scenes norvégiennes (Matt); News in
the Intervals.

PARIS (Radio-Paris), Call CFR (1,750 metres) :
6 kW.—1230, Columbia Gramophone Concert :
L'Apprenti Sorcier (Dukas), by the Conservatoire
Orchestra; Dansc Macabre by the Orchestra of the
Queen’s Hall, directed by Sir Henry Wood; Les
Clochettes from Lakmé ™ [Delibes);” Le Bestiare
(Poulenc) ; The First Trlo (Schuinann) ; Preludes for
Pianoforte (Chopin); Tango Vidalita (Sentio) :
Fox-Trot, Mine, All Mine; Waltz, Together; Vocal
Tango, Mano a Mano; The New St. Louis Blues ;
Fox-Trot, Miss Annabelle Lee ; News in the Intervals.
1.50, Religious Notes and News. 3.45, Dance Music,
followed by News. 8.0, Agricultural Report. 8,15,
Talk, arranged by the Union des Grandes Associations
krangaises, foliowed by News. 8.30, Symphony
Concert ; News in the Intervals.

PITTSBURGH, Call KDK\ (83 and 27 metres) ;
25 kW.—12,30 a.m. (Sunday), Concert from the
Williain Penn Hotel. 12.55 a.m., Baseball Announce-
ments. 1.0 a.m., Tine Signal and Concert (continued).
1.20 a.m.,, Week-end Tours (A.A.A.} with Probable
Weather Conditions. 1,30 a.m., Home Radio Club.
1.45 a.m. to 3.0 a.m., Programme from \VJZ, New
York. 1.45a.m., Lew White Organ Recital. 2,15a.m.,
Dr. Julins Klein, Talk: A \Week of the \World's
Business. 2.30 a.m., Selections by Godfrey Ludlow.
3.0 am. BS.T. (20 a.m. Greenwich Mean Time),
Republican Speaker. 230 am. G.M.T.,, ** Philco
Hour,” from W JZ, New York. 3.0 a.m. G.M.T., Time
Signal and Baseball Scores. 4,0 am. G.M.T., Time
Signal and Weather Report. 4.5a.m. (approx.) G.M.T.
Close Dowu.

POSEN (344.8 mietres) ; 1.5 kW.—7,0, Mr. K. Kapi-
tanczyk, Talk: Mission Fields. 7.35. Mr. Henri
Grudzinski, Talk : Craftmanship in the Middle Ages.
8.0, Finance Report. 8.30, I’rograinme from Warsaw.
10.0, Time Signal, News, \Weather Report and An-
nouncements. 10.40, Dance Music from the Carlton
Restaurant.  12.0 Midnight (approx.), Concert,
arranged by the Maison Philips. 2.0 a.m. (approx.)
{Sunday), Close Down.

PRAGUE (348.9 metres) ; 5 kW.--4.10, Talk for
Women. 5.40, Agricultural Report. 6.0, German
Transwission. 7.0, * Der Bauer ein Schelm,” Opera
(Dvorik), relayed from the National Theatre. 9.30,
Selections of Popular Music. 10.0, Time Signal and
News, fallowed by Dance Music.
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RIGA (526.3 metres) ; 4 k\W.—8.30, French Lesson,
7.0, Variety Coucert. 9.0, Weather Report and News,
9.30, Coucert from the Café de I'Opera.

ROME, Call TRO (447.8 metres) ; 3 kW.—8.30,
Sports Notes, News, Exchange Quotations and
Weather Report. 8.47, Topical Talk and Time Signal.
9.0, “Lucia di Lammermoor "—Opera {Donizetti) ;
In the Intervals, Review of Art and Literature, and
Topical Events Review. 11.20, News and Close Down.

SCHENECTADY, Call 2XAD and 2XAF (21.96 and
31.4 metres) ; 30 k\W.—12.55 a.m. (Sunday), Baseball
Scores. 1.0 a.m., Statler’s Pennsylvanians, directed
by Johnny Johnson, from New York. 1.30 a.m.,
Concert from the Hotel Sagamore, Rochester. 2.0
a.m., Variety Programme from New York. 3.0 am.,
BS.T. (2.0 a.m. Greenwich Mean Time)—" The Open
Mike " from New York. 3.0 a.m. G.M.T., Organ
Recital by Robert Berentsen, from Rochester. 4.0
a.m. G.M.T., Dance Music from Buffalo. 5.0 a.m,
(approx.) G.M.T., Close Down.

STAMB(_)UL (1,200 metres) ; 5 k\W.—8.15, Concert
of Turkish Music. 8.30, Weather Report and Time
Signal. 8.40 (approx.), Concert: Overture to Le Roi
(I,Ys (Lalo) ; l‘antasia on a Hungarian Melody
(Padouk) ;  Songs: Italian Sercnade (Schebek) ;
Military Marches Nos. 1, 2 and 3 (Schubert). 10.0,

News and Announcemnents. 10.10 (approx.), Close
Down.

STUTTGART (379.7 metres) ; 4 kW.—3.0, Concert:
Orcliestral Selections, (a) Festival Overture (Lassen),
(b} Paraplirase on Am Brunnen vor dem Tore (Dieder-
ich) ; Recitation ; Untreue (Silcher), Die drei Roselein
(Sllche_:r); Midele, guck raus (Vollmer) ; Orchestral
Sc}ecuons, (a) Paraphrase on Grusse an die Heimat
(l\rgmc;), (b) Paraphrase on Verlassen bin i (Ester)) ;
Recitations;  Selections (Silcher), (a) Mei Maidle,
{b) Dic \userwibhlte; Orchestral Sclections, (a) Waltz,
Am schonen Rhein (Kéler-Béla), () Wandervogei-
marsch (Fétras). 4.35, Programme from I'rankfurt,
8.5, Tume Signal and Weather Report. 6.15, Talk
by Prof. Hassinger, relayed from Freiburg (577 metres),
6.45, Dr. Wolff, Talk : Book-keeping. 7.15, Reading
by Oscar Schmitz. 8.15, Concert of Old House and
Chamber Music on historical instruments: Chanson
{Dufay) ; ‘Chanson (Binchios); Lute Solo; Maria,
zart (Schlick) ; Suite (d’Andrien} ; Song with Lute
aud Viola (Dowland); Prelude (Bach) ;  Minute
(Telemann) ; * Aria (Telemann); Song {Bellmany,
9.0, Programme from Frankfurt, followed by Dance
Music from the Pavillon Excelsior.

TALLINN (408 metres) ; 2.2 k\V.—5.30, Programme
for Children. 6,0, Weckly Report. 6.30, News. 7.0,
Gramophone Selcctions. 8.15, Dance Music.

TOULOUSE (Radiophonic du Midi) (391 metres) ; 3
KW - -12.45, Instrwnental Coucert. 8.0, Exchange
Quotations and News. 8.30, Programine of Recitations.
8.40, Orchestral Sclections : 1312 Overture (Tchai-
l\o\'s'ky) + DBerceuse from 1.'viscau de feu (Stravinsky) ;
Les journaux du matin (Strauss) ; P’olonaise (Chopin).
8.55, Two Orchestral Marches. 9.5, Dance Music,
11.0, North African News and Close Down.

VIENNA (577 and 517.2 metres) ; 1.5 and 15 k\W.—
6.15, Programme in Commemoration of Karl Busse
{Died December 4th, 1118) and Bruno Wille (Died
Scptember 3rd, 1928). 7,15, Chamber Music : Harp
Quartet in E Flat Major Op. 74 and Op 135 in I°,
Major (Beethoven). 8.15, ** Der Clown wider Willen **
\Vireless Comedy (Konrad Maril), followed by Orches-
tral Music: March, Pan Europa (Chemel) ;” Waltz,
\Viener Bonbons (Strauss); Overture to Der Bettel-
student (Millocker);  Grossmiitterchen {Langer) ;
Harp Trio, Die Spieluhr (Blauw) ; Potpourri, From
the Rhine to the Danube (Rhode) ; Song and Dance
Suite from Der Traum der Radio-Zenzi {Silving),
Mondaine Song and Dance Series (Geissler); March
{Ischpold).

VILNA (435 metres) ; 1.5 kW.—5.10, Talk from
Warsaw. 5.35, Talk for \Women by Mme. Ela Buncler.
6.0, Relay of the Service from the Ostra Iirama Chapel.
8.50, Talk by Mr. Valerien Charkiewicz. 7.15, News,
7,30, Talk from Warsaw, 7.55, Art Talk by Prof. Jules
IKlos. - 8.20, News. 8.30, Programme from Warsaw.
11.30 (approx.}, Close Down.

WARSAW (1,111 metres) ;: 10 kW.—7.0, Announce-
ments. 7,30, “ Radio-Chironique.”  7.55, Market
Report and News. 8.30, Concert, News in French
during the Interval. 10.0, Time Signal, Weather
Report, News, Amnouncements and Sports Notes.
10.30, Dance Music. 11.30 (approx.), Ciose Down.

ZURICH (588 metres) : 1 kW .—7.17, Selections b
The Loreti Quintet. 8.0, \Walter Maller in kLis own
Works, assisted by Ilse Méller-Sieverling and the
Station Orchestra. 9.0, Orchestral Concert. 10.0.
Weather Report and News. 10,10, Concert.
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BARCELONA (Radio Barcelona), Call EATL (344.8
metres) ; 1.5 k\&¥.—12.0 noon, Chines from Barce

lona Cathedral, followed by Weather Repart for
Europe and W eather Forecast for North-LEast Spain
1.30, Concert bv the 1beria Trio: Gramophone Selec

tions in the Tntervals. 2.45 to 6.0, No Transuission

8,0, Stock Lxchange Quotations. 6.15, Concert by
the Station Orchestra, “with Vozal and Instrumental
Solos, 8.40, Sports Notes. 9.0 (approx.), Clese
Down.

BASLE (1,010 metres) ; 1.5 kW.—Programine, relayed
from Bern. 7.0, Concert of Chamber Music by the
Weiss Quartet from Vienna. £.45, Weather Report
and News Bulletin. 8.0 {(approx.), Close Down.

BERGEN (370.4 mefres) ; 1.5 kK\V.—9.30 a.m., Relay
of Divine Service. 11.30 a.m., Weather Forecast
and General News Bulletin, 7.0, Concert by the
Station Orchestra. 7.20, Talk on Current Topics.
8.30, Music Recital. Mrs. Nora Duesberg-Baranowski,
Adagio (Second Movement of the Violin Sonata in E
Minor) by Taivo Kuula. 9.0, Weather Report,
Late News Bulletin and Time Signal.  9.15, Orches-
tral Selections. 11.0 {approx.), Closc Down.

BERLIN (Kdnigswusterhausen), (1,250 metres) ;
kW.—2.55 a.m., Chimes, relayed from the Potsdam
Garrison Churrh 8.0 a.m., Concert, relaved from
Voxhaus, followed by the Bertin Cathcdral Chimes.
10.15 a.m. (approx.), Orchestrai Concert, relayed
from Voxhaus. 2.30 to 3.45, Agricultural Talks from
Voxhans. 4.0, Concert, relayed from Voxhaus. 5.30,
Talk. 8.0, Talk, fellowed by relay of another German
programme. 9,15, Press News. 9.30, Dance Music.
11.30 (approx.), Cluse Down.

BERLIN (Voxhaus), (484 metres) ; 4 k'W.—7.55 a.m.’
Garrison Church Chimnes. 8.0 a.m., Vocal and Instru-
mental Coucert, followed by Cathedral Chimes. 10.15
a.m., Orchestral Concert. 2.30, Talks for Farmers.

© 4.0, Concert of Orchestral Music, followed by Talks.
7156 (wprox.), Concert. 9.10 (approx.), Weather
Report Time Signal, Sports Notes and Ceneral News
Bulletin.  9.30, Dance  Music. 11.30  {(approx.),
CUlose Down,

BERN (411 metres) ;

1.5 kKW.—9.30 a.m., Religiens
Address. 12,0 Noon, Time Signal and Weather
Report. 12.5, Orchestral Concert. 2,30, Concert
of Light Music. 6.29, Time Signal and Weather
Report. 6.30, Doctor Bruschweiter, Talk : Baptismal
Customs in Switzerland ; Preparations fer the Christen-
ing. 8.45, Sports Notes, Gieneral News Bualletin and
Weather Lorecast. 9.0, Orchestral Selections.  9.35
(approx.}, Close Down.

BRESLAU (322.6 metres) : 4 KW .—Programme, re-
layed by Gleiwitz (329.7 metresi.—7.45 a.m., Relay
of Chimies from Christ Church. 10.0 a.m., Catholic
Morning IFestival. with Address and Vocal and Choral
Renderings. 11.0 a.m., Instrumential Concert, fol-
lowed by Two Talks. 1.35, Chess Hints. 2.0,
Children’s Corner, followed by Talks and Musical
Programme. 7.30, Concert or Play. 9.0, General
News Bulletin. 8.30, Musical Programme. 11,0
(approx.), Close Down.

BRUNN (441.2 metres) ; 3 kW.—9.30 a.m., Talk for
Farmers. 10.0 a.m., Musical Recital. 6.0, German
Transmission. 8,15 (approx.), Concert of Light
Music. 9.0, (-Lneral News Bul]etn, relayed from
Prague, followed by Concert.

BRUSSELS (508.5 metres) ; 1.5 LkW.—5,0, Dance
Music, relayed from the St. Sauveur I’alais de Danse.
6.0, Programme for Childven. 6.30, Concert of Trio
Selections. 7.80, ‘“le Journal Parlé de Radio-
Belgique.”” 815, Concert by the Radio-Belgique
Orchestra, under the direction of M. René Tellier,
Artistes - Mademoiselle Marguerite Thys, of the Con-
servatoire Roval, Drussels {(vocalist), and M. Alexan-
dre Arscnieff (pianist).  10.15, Press News. 10.30
(approx.), Close Down.

BUDAPEST {555.6 metres) ; 35 kW.—-8.0 a.m.. News
from the Iress. 815 a.m.. Beauty Hints. 9.0 am.,
Relay of Church Service. 1130 a.m. (approx.).
Orchestral Concert. 2.30, Agricuitural Talk. 3.0,
Children’s I'rogramme. 4.0, Progranune of Musie,
7.15 (approx.), Concert or Flay. .20, Orchestral
Selections. 10.30 (approx.), Close Down.

COLOGNE (283 metres) : 4 k\WW.—Drograinme also for
Aix-la-Chapelle (400 metres), Langenberg (468.8
netres) and Miinster (250 metres).—7.15 a.m., Musical
Sclections.  7.35 a.m., lisperanto Lesson. 8.5 a.m.,
Catholic Morninz I'estival, with Choral and Instru-
mental Items. 10.0 a.m., Talk on “ The German
Language.” 10.30 a.m., Agricultural Talk and Talk on
Musie. 12.0 Noon, Concert of Orchestral Selections,
followed by Talks on Literature and Chess.  8.30,
Orchestral Concert and Talks. 8.0, The First Act of
* Die Walkiire " {Wagner), followed by Ilate News
Bullctin Sports Notes and Dance Music. 11,0 {approx.)
Clase Down,
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CORKE, Call 6CK (400 metres) ; 1.5 k\V.—8.30, Organ
Recital, relayed from St. Fin H'\rre &) ('lthedral Cork :
()rganist : T. J. Horne, Mus.Bac., A.R.C.O. 9,0, Vocal
and Instrumental Concert. 11.0. Weather Forccast
and National Anthem. 11.15 (approx.), Close Dow.

CRACOW (568 metres) : 1.5 kW.—9,15 am. to
10.45 a.m., Cathedral Morning Service. 11.0 a.m. to
11.10 a.m., Ianfare, relayed from Notre Dame,
Cracow, followed by Time Signal and VWeather Forecast.
12.30 to 1.30, Programme rclayed from the Pavillon
Restaurant, 3.0, Two Agricultural Talks. 8.40, Dr.
St Wasniewski, '“La Chronique Agricole.” 5,30,
Miscellaneous Items. §.50 to 6.15, Talk. 7.0, Fanfare,
relayed from the Church of Notre Dame. 7. 15 ﬁporls
Notes.  7.30, Concert of Instrumental and  Vocal
Music: The Symphony Orchestra of the ** Hejnal
Musical Socicty, under the direction of Vinceslas
Ivaras ;: Hungarian Dances, Nos. § and 6, by Brahms.
9.0, Prograinnic relayed from Warsaw. 8.30, Concert
}7y a Restaurant Orchestra.  10.30 (approx.), Close
Jown.

DUBLIN. Call 2RN (319.1 metres) ; 1.5 k\W.—8.30 to
11.15 (approx.}, DProgramme relaved from Cork :
Vocal and Instrumental Concert @ Signor Grossi anc
Madame Grossi, Sonata for Violin and Pianoforte.
11.0, Weather Forccast and National Anthenr. 11,15
(approx.), Close Down.

FRANKFURT (428.6 metres) : 4 kW.—I'rogramie
relayed by Cassel {252.1 metres).—7.0 a.m. to 8.0 a.m.,
Morning Concert. 10.30 a.m., Transinission for Parents
under the direction of Dr. Ilesch and Director K.
Wehrhan. 11,0 a.m., Orchestral Concert. 12.0 Noon,
Report of the Wiesbaden Agricultural Institute,
4.0 {(approx.), Concert. 7,30, Musical Programme.
9.30 (approx.), Relay of Dance Music fromw Berlin.
11.30 (approx.}, Close Down.

HAMBURG, Call HA (in Morse) (394.7 metres) ;
4 kW.—Progrannue relayed by Bremen (272.7 metres),
Hanover (297 wetres) and Kiel (254.2 metres).—
7.45 a.m., Time Signal. 7.30 a.m., Weather Forecast
and General News Bulletin, 8.0 a.m., Legal Notes.
8.15 a.m., Concert. 9.55 a.m. (for Kiel only), Morning
Service from the University Church of Kiel. 10.0 a.m..

Technical Talk. 11.55 a.m., Timne Signal, relayed from
Nauven. 12.0 Noon (for Ha.mburg and Kiel}, Concert.
12.0 Noon (for Bremen), Orchestral Programme.
12.0 Noon (for Hanover), Gramophone Records, 1.0,
Children’s Corner, by Funkheinzelmann. 2.0, Concert.
4.0 (approx.), Popular Concert, followed by Talk.
6.30, Talk, arranged by the Physical Training School
in Hamburg. 6.40, Sports Notes, 6.55, Weather
Report. 7.0 (approx.), Concert or Play. 8.30 (approx.),
General News Bulletin and Weather Report for the
North Sea and the Baltic, followed by Orchestral
Concert, relayed from the Café Wallhof (for Hamburg
and Kiel) and relay from the Café Continental (for
Hanover and Bremen). 10.0 {approx.), Close Down.

HILVERSUM (1,071 metres) ; 5 kW.—12.40 to 2.10,
Concert by the Hilversiin Radio Trio. 2.30 (approx.).

Concert. 7.40, General News Bulletin and Weather
Report, 7.55, Relay of Orchestral Concert. 9.45
(approx.), Musical Programme. 10.50 (approx.),

Close Down. s

HUIZEN (340.9 metres) ; 4 kKW.—Iransmits on 1,870
mietres from 5.40.—8.10 a.m. to 9.10 a.m., Morning
Service and Address.  9.30 a.m. (approx.), Relay of
Church Service. 12.10, Concert by the Winkels Trio.
5.45 (approx.), Relay of Divine Service, from the
Evangelical Church at s'Gravenhage ; Address by the
Minister, Dr. H. C. Zwahler; Mr. J. R. Gravelotte at
the Organ. 7.25, Talk. 7.55, Orchestral Concert.
10.20 (approx.), Lpilogue by the Choir. 10.40 (approx.),
Close Down.

JUAN-LES-PINS (Radio LL) (244 metres) ; 1.5 kW.—
1.0 to 2.0, Children's Concert and Talk by ** Radiolo ”
{Marcel Laporte). 9.0, General News Bualietin and
Weather Report, 8,15, Cone oIt ; Monsieur Stan, Talk
Pre-War Songs, with 1llustrations by Madame Verlaque,
M)M. Debert, Vermez and Laporte. 10.0, Selections by
the Dance Orehestra of the Mumicipal Casino. 10.30
(approx.), Close Down.

KALUNDBORG (1,153 metres) ; 7 l\W.—Programnme

also for Copenhagen (337 metres).—8.0 a.m., Church
Service from Copenhagen. 10.30 a.m. (Kalundborg
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only), The Metcorological Institute Weather Report,
4.0, Relay of Divine Service from Copenhagen. 5.30
{approx.), Twenty Minutes for Children. 5.50 (Kal-
undborg only), The Metcorological Institute Weather
Report. 8.0, News from the Dress. 6.15, Time
Signal.  6.30, Talk. 7.0, Relay of Chimes from the
Town IHall, Copenha.gen 7.5, Concert of Orchestral
Sclections, followed by General News Bulletin, 8 45,
Concert by the Copenhagen Station Orchestra : My
Old Kentucky Home " arranged for Strings by Carl

Busch. 9.45, Programme of Dance Music; in the
interval at 11.0, Chimes from the Town Hall. 11.30
{approx.), Close Down.

KATTOWITZ (422 metres) ; 10 kW.—5.50, Talk.

6.45, Talk. 7.30, Concert, relayed from Warsaw.
9.0, Time Signal, Weather Forecast, Press and Sports
News. 9,30, Dance Music. 10.830 (approx.), Close
Down.

KAUNAS (2,000 metres) ; 7 k\W.—11.0 a.m., Weather
Forecast and Press News. 11.30 a.m., Concert.
12.0 Noon, Children's Corner, followed by Physical
Culture. é30 Young P(‘uples Programne. 3.0,
Literary Talk. 3.30, Health Talk. 4.0, Talk on
Liconomics and Life. 4.25, Musical Selections. 4. 35,
Notes for Farmers. 5.15, 'Cello Recital by Robert
Mofmekler : Andante from the Concerto in A Minor
(Goltermann). 6,10, Weather Report.  6.20, Political
Talk. 6.30, Orchestral Concert, followed by Mis-
cellancous Items. 9.30 (amvrox.), Close Dow.

KONIGSBERG (303 metres) ; 4 kW.—DProgramme,
relayed by Danzig (272.7 metres).—8.0 a.m., Morning
Concert. 10,0 a.m. (Kénigsberg only), Weather
T'orccast. 10.15 a.m., Concert of Orchestral Selec-
tions, 11.55 a.m., Time Signal, relayed from Nauen,
1ollowed by Weather Report. 150 Chess Talk by

S. Leonhardt. 2.20, Spanish Lesson for Beginners
hy Kurt Metze, Spmlsh Lecturer at the ‘Technical
lustitute. 3.0 (1ppr0\), Concert by the Station
Orchestra, under the direction of \Gl}\nnr Shalak,
followed by Talks. 6.30, '‘ Egmont,” Tragedy by
(voethe, Music by Becthoven ; The Station Orchestra
conducted by Lrich Seidler. 9.15, General News
Bulletin and Sports Notes. 9.30 (approx.), Dance
Music. 11.80 (approx.), Closc Down.

LAHTI (1,522.8 metres) ; 35 kW.—Programme also
for Helsingfors (3756 metres).—8.0 a.m. (approx.),
Relay of Divine Service. 9.50 a.m., News from the
Press. 10.5 a.m., Musical I’rogramme. 10.50 a.m.,
Time Signal and Weather Report, 11.0 a.m., Church
Service in Swedish. 3.0, Musical Items. 4.0, Talk.
4.57, Time Signal and Weather Report. 5.10, History
Talk. 6.0, Concert. 7.45, Late News DBulletin in
Finnish and Swedish. 9,0 (approx.), Close Down.

LANGENBERG (468.8 mefres) ;
also for Aix-la-Chapelle (460 nietres),
metres), and Miinster (250 metres).—7.15
Programine, relayed from Cologne. 7.35 a.m.,
Lsperanto Lesson, relayed from Colcgne. 8.5 a.m
{approx.), Catholi¢ Recital. 10.0 a. m., Three Talks
on the German Language, Aguculture and Music.
12 Noon, Orchestral Concert, followed by Talks on
Literature and Chess. 8.30, Orchestral Selections.
8.45, Concert by the Westdeutscher Rundfunk Orches-
tra. 8.0, Programme from Cologne, followed by
News Bulletin, Sports Notes and Light Musical Sclec-
tlons. 11.0 {approx.), Close Down.

20 kW.—DProgramme
Cologne (283
a.m., Musical

LEIPZIG (365.8 metres); 4 kW.—Programme re-
layed Ly Dresden (275.2 mteres).—7.80 a.m., Relay
of Organ Recital. 8.0 a.m., Morning Concert. 10.0
a.m., Concert of Orchestral Music. 12.0 Noon,
Veterinary Talk. 12.30, Talk for Farmers: Modern
Agricultural Mcthods. 1.0, Talk by the (erman
Speaking Union, and Notes on Foreign Politics. 1. 30,
Musical Selections, 6.30, 1'rogramme relayed from
Jena : *' Samson,” Oratorio by Hindel. 9.0, Sports
News. 9.30, Relay of Dance Music from Berlin.
11.0 (approx.), Close Down.

LILLE, Call PTT (264 metres) ; 0.7 kW.—12.30,
Orchestral Concert. 1.85, Prices of Motor Oils,
8.30, Concert of Vocal and Orchestral Music, followed
by Late News Bulletin.

LYONS (Radio Lyon) (291 metres) ; 1.5 kW.—11.0
a.m., Programme of Sacred Music, arranged by “ILa
Maison Rabut.” 12.0 Noon to 7.80, No Transmission.
7.30, ‘The Radio-Lyon * Journal Parlé.” 8.0, Sports
Notes. 8.10, Orchestral Concert, Pianoforte Solo by
Madame Ducharne, Piccolino (Guiraud). 8.15, Selec-
tions by the Dance Orchestra. 10.0 (approx.), Close
Down.

MADR,ID {Union Radio), Call EAJ7 (375 metres)
3 k\W.—Programme rclayed by Salamanca, BAJ22
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Programmes from Abroad.

{405 metres).—2.0, The Station Orchestra in a pro-
gramme of Light Music; Interlude by Luis Medina.
3.30 to 7.0, No Transmission. 7.0, Children's Hour,
Kiki and his friends, and Fairy Stories, Selections by
the Station Sextet. 8.0, Dance Music by the Station
Sextet. 8.30 to 10.0, No Transmission. 10.0, Relay of
Chimes and Time Signal. 10.5, Military Concert :
The Band of the Sabova Regiment, conducted })y
Don Tomas Romo, Songs by Terele Silva. 12.0 Mid-
night, Dance Music by the * Palermo en Rosales'*
Orchestra.  12.30 a.m. (approx.) (Monday), Close
Down.

MILAN, IMI (549 metres); 7 k\WW.—9.30 am. to
10.0 a.m.—Vocal and lustrumental Morning Coucert.
11.30 a.m., Time Signal and Selections by the Station
Quartette. 1230 to 8.0, No Transmission, 3.0,
Opcning Signal and Variety Programune with selections
Ly the Station Quintet ; Soprano Solos b Signora
Maria Avezza. 4.25, Agricultural Notes. ,30, Con-
cert by the Orchestra at the Majestic Hotel Diana.
5.0 to 7.25, No Transmission. 7.25, Opening Signal and
General News Bulletin, 7.85, Time Signal. 7.45,
Sports News. 7,50, Relay of an Opera with talk in the
Interval by Ulderico Tegani. Al the end of Act 28
Late News Bulletin and Sports Notes. 10.45 {approx.),
Close Dowr.

MOTALA (1,380 metres) ; 30 kW.—Programme also
for Stockholm (454.5 metres), Boden (1,190 ctres),
Goteborg (16.5 wmetres), Malmo (260.9  metres),
Ostersund (720 metres) and Sandsvall (745.6 metres).—
8.0 a.m., Relay of Divine Service. 11,85 a.m., Weather
Report. 11.45 a.m., Lxchange Quotations. 11.55
a.m., Tine Signal. 1,0, Concert of Sympliony Music
from the Concert Hall in Stockholm, 4.55, Relay of
Chimes from the Town Hall, Stockholm. 5.0, Church
Service. 7.0 (approx.), Concert. 8.15, General News
Bulletin, 830, Weather Report.  8.40, Concert.
10.0 (approv ), Cluse Down.

MUNICH (535.7 metres) ; 4 KW. —Programme relayed
by Augsberg (566 metres), Kaiserslautern (277.8 metres)
and Nuremburg (241.9 metres).—10,0 a.m., Relay of
Town Hall Chines. 10.15 a.m., Wireless Weather
Chart for Bavaria. 11.0 a.m., Orchestral Selections,
12.5, Time Signal, Weather Report and Programme
Announcements. 2,15, Concert by the Station
Orchestra. 510, Musical Selections. 8.0, “Dic
Meistersinger von Niirnberg ' (Wagner) relayed from
the National Theatre in Munich. 9.5, General News
Bulletin. 9,30, Concert relay. 10.45 (approx.), Close
Wi,

NAPLES, Call INA (333.3 metres) : 1.3 kW.—g0
a.m., Concert of Sacred Music. 3.45, Programnie for
Children. 4.0, Concert of Light Music, Siguora Carla
Spinelli (Vocalist). 4,50, Time Signal. 7,20, Topical
Tallk. 7.40, Time Signal. 7.48, Report of the Harboyr
Authorities at Naples. 7,50, Concert of Orchestral
Music: * Silvo a quest’ora,” duet from * I Pagliacci '
(I.eoncavallo) by J. Rizzuto (Soprano) and R. Aulicino
{Baritone), accompanied by the Orchestra, 9.0,
Sports Notes. 8.55, Calendar and Notes on Fortli-
colinng Programmes. 10,0 {approx.), Close Down.

OSLO (481.5 metres) ; 1.5 KW.—Programue relayed
by Fredriksstad (434.8 metres), Hamar (555.6 1uetres),
Notodden (411 metres), Porsgrund (500 metres), Rjukan
(448 metres).—9,50 3.m, (approx.}, Carillon. 10,0
a.n., Relay of Divine Service from the Garrison Church,
6.15, \Weather Report and Press News. 7.0, Time
Signal. 7.5, Concert by the Station Orchestra :
Conductor, Hugo Kramm. 8.30, Weather Report and
Press News, 8.45, Topics of the Day. 9.0, Relay of
Orchestral programme from the Hotol Bristol, Oslo.
10.45 (approx.), Close Down.

PARIS (Lcole Supéricure), Call FPTT (458 metres) ;
U5 ey Programmie relayed at intervals by the
following stations : Bordeaux PTT (275 metres), Eiffel
Tower (2,850 metres), Grenoble (416 roetres), Lille
PTT (264 metres), Limoges (285 metres), Lyong PTT
(476 metres), Marseilles (303 metres). Rennes (280
jueties), Toulouse PTT (260 metres).—8.0 a.m., News
Bulletin and Time Signal. 10.25 a.m., International
Time Signal and Weather Forecast. 12.0 Noon. Con-
cert: 1.0, Industrial Notes, 1.30, Orchestral Pro-
gramuie . Ballet from “ Romeg and Juliet'’ by
Gounod.  2.30, Concert of Symphony Music arranged
by " Le Journal ' 6.30, Le Radio Journal de France.
8.0, Tulk. 8.30, Orchestral Concert organised by
the General Association of I'rench Wircless Listeners
followed by Late News Bulletin, Time Signal and
Weather Report. 10.30 (approx.}, Dance Music
relaved from the Coliseum de Paris. 12,0 Midnight
(approx.), Close Down.

EARIS (Fiffel Tower), Call FL (2,850 metres) ; 5 LW.—
98 a.m., Time Signal on 32.5 metres. 9.26 a.m.,
Fime Signalon 2,650 metres. 5,45, “ Le Journal Parlé,"”
par T.S.F. Dr. Pierre Vachet, Tallk : Portcz-vous bien,
M. René Casalis, Talk on Sport with Gleanings from
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the paper * Paris Sport’’ : Detective Ashelbé, Police
Anecdotes.  7.10 to 7.20, Weather Report. 7.30,
Mario Cazes and his Orchestra. 7.58, Time Signal on
32.5 metres.  10.26, Time Signal on 2,650 metres.
11.30 (approx.), Close Down.

PARIS (Radio L.L.) (370 and 60 metres) ; 1 k\V.—
12.30, General News Bulletin and Programine organised
by ** Radio-Liberté,” followed by Topical Talk. 3.0,
Dance Music Selections arranged by “ Les Etablisse-
ments Radio L.L.”

PARIS (Petit Darisien) (340.9 metres) ; 0.5 kW.—
8.45, Granjophone Selections. 8.50, Talk. 8.55, News
irom the Press. 9,0, Orchestral Concert. 9.25,
General News Bulletin. .30 to 10.0, The Symphony
Half-Hour. 10.0, Late News Bulletin, 10.15, Concert
of Lustrumental Music: Bacchante from Samson and
Delilah (Saint-Saéns). 11.0 {approx.), Close Down.

PARIS (Radio-Paris), Call CFR (1,750 metres) ; 6 KWV,
—8.0 a.m., General News Bulletin and News from the
Press. 12.0 Noon, Morning Recital, arranged by “ 1.a
Vie Catholique,” with Chorat Renderings ; Address by
Father Lhande on “ Le Christ dans 1a banlieue: la
niarée montante.” 12.30, News fromi the Press.
12.45, Light Music by the Albert Locatelli Orchestra.
4.30, Darnce Music by the Grand Vatel Orchestra ; in
the Interval : News from the Press. 8.0, Agricultural
Notes and Press News. 8.45, Variety Concert; in the
Intervals: Iress Notes and General News Bulletiu.

PITTSBURGH, Call KDKA (63 and 27 metres) ;
25 k\V.—3.45, Telechron Tire. 4.0, Divine Service.
7.0, Roxy's Stroll Programme from \WJZ, New York.
11.0, Tinie Signal and Baseball Scores. 11.30, Relay
of Concert. 12.0 Midnight, Time Signal and Baseball
Scores, followed by Relay of Councert from the
William Tenn Hotel, Pittsburgh. 1.0 a.m, (Monday),
Progratiume relayed from WJZ, New York. 2.15 a.m,
Cpncert» relayed from W]JZ, New York. 3.0 a.m.,
Time Signal! 3,15 a.m., Baselall Scores and Tele-
chron Time. 3.30 a.m, {approx.), Close Down.

POSEN (344.8 metres) ; 1.5 kW -—9.15 a.m. to 10.45
a.m,, Divine Scrvice from the Posen Cathedral ;
Renderings by the Choir, under the Direction of the
Abbé Dr. Gieburowski ; Sermon by the Abbé Thadde
Zamyslowski. 11.0 a.m., Time Signal. 11.5 a.1m.,
Agricultural Tallk. 11.30 a.m., Agricultural Tall,
6.20, Talk. relayed fron Warsaw. 6.45, Talk, relaved
from Warsaw. * 7.15, Orchestral Concert. 9.0, Time
Signal, Weather Report and Sports Notes. 9.20,
Variety Programme.  9.40, Relay of Dance Music
from the Restaurant of the “Palais Royval.” 110
(approx.), Close Dow.

PRAGUE (348.9 metres) ; 5 kW.—9.0 a.m. (approx.),
Talk for Farmers. 10.0 a.m., Morning Recital. 12.5,
Commerce Notes. 12,20, Topical Talk. 5.0, Gernan
P_rogramme. 6.156 (approx.), Light Music. 9.0, Time
Signal and General News Bulletin, followed by Musical
Progranuue.

RIGA (526.3 metres) : ¢ kW.—915 a.m., Relay of
Morning Service. 12.0 Noom. Children's Corner and
Musical Selections. 3.0, Concert by the Station
Orchestra. 4.0 to 6.0, Programme of Talks. 8,0,
Orchestral Concert. 8.0, Weather Report and General
News Bulletin. 8,30, Concert, relayed from the Café
de I'Opera. 10.0 {approx.), Close Down.

ROME, Call 1RO (447.8 metres) ; 3 kW.—9.15 a.m

10.0 a.m., Opening Signal and Vocal and Instru-
mental Music. 10.0 a.m. to 12.0 Noon, No Trans.
nussion.  12.0 Noon to 1.0, Trio Selectious. 1.0 to
.0, No Transmission. 4.0, Opening Signal. 4.5,
Concert of Light Music. 5.0 to 7.0, No Transmission.
7.0, Opening Sigunal aud News Bulletin. 7.20, Talk for
Farmers. 7,30, Sports News aud General News
Bulletin, 7,59, Time Signal. 8,0, Concert by the
Grand Symphony Orchestra : Namouna, Suife by
Lalo, (a) Prelude, (b) Serenafa, (c} Theme with Varia-
tions, (d) Alla fiera, () Festa Popolare ; Talk in the
Interval. 10.5, Late News Bulletin. 10.15 (approx)),
Close Dowi.

SAN SEBASTIAN (Union Radio), Call EAJ8 (335
metres) ; 0.5 kW.—10.0, The Orchestra at the San
Sebastian Casino in a Programme of Popular Music.
12,0 Midnight (approx.), Close Down
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SCHENECTADY, Call 2XAD and 2XAF (21.96 and
31.4 metres) ; 80 kW.—4.0, Relay of Service from the
First Lutheran Church, Albany, N.Y., Address by the
Pastor. the Rev, Chalmers L. Frontz. 8.30 to 7.0,
Programme of the United Radio Corporation, New
York. 10.30, Concert from New York. 11.0, Programm
ot the American Legion Band, reluyed from Boston
Mass. 12.0 Midnight, Lehigh Programme, relayed
from New York. 12.30 a.m. (Monday}), Relay from the
Capitol Theatre, New York. 2.0 a.m., Talk by the
Editor of the “ United States Dailv." relaved from
Washington, D.C. 2.15a.m., Atwater Kent Half-Hour,
from New York. 315 a.m.. Television Signals—
Experimental Transmission. .30 a.m. {approx.}, Close
'own.

SEVILLE (Union Radio), Call TAJ5 (434.8 metres) !
1 kW.—2.0, Concert by the Sevilie Station Orchestra
10.0, Concert of ’opular Music. 11.15, Selections ot
Dance Music. 12.0 Midnight (approx.), Close Down.

STAMBOUL (1.200 metres) ;: 5 kW.—3.30, Orchestral
Concert.  4.30, Stock Exchange Quotations. 5,15,
Concert of Turkish Music. 7.30, \Weather Report and
Time Signal. 7.40, Concert of Orchestral Selections,
9.0, Late News Bulletin. 9,80 (approx.), Close Down.

STUTTGART (379.7 metres) ; 4 k\W.—Prozramme
relayed by Freiburg (577 metres).—10.0 a.m., Instru-
mental Concert followed by Musical Programme, and
Gramophone Records, 1.0, Chiidren’s Corner relaved
from Berlin, 2.0, Talk. 5.0, Time Siznal and Sports
Notes. 7.0, Coucert. 9.0 (approx.), Programnie of
Light Music ollowed by General News Bulletin and
Sports Notes.

TOULOUSE (Radiophonie du Midi) (391 metres) ; 3
kW.—12.80. Weather Report and Market Prices for
Toulouse. 12.45, Concert of Popular Selections. 1.0,
Time Signal (Carillon). 1.45, Press News. 8.0, Stock
Exchange Quotations from DParis, and Prices ot
Cereals, followed by News from the Fournier Agency.
8.15, News from ‘‘La Dépéche” and “Le Petil
Parisien.” 8,30, Orchestral Selections. 8.50, Concert
arranged by the ** Association des Comunergants Radio
Llectriciens -du Midi " : “* Manon ” by Massenet, (a)
Overture to First Act, (b) Allons, Manon, plus e
chimeére, (¢} Duo de la lettre, (1) Gavotte, (e) Ballet,
(f) Duo de Saint-Sulpice. 10.15. * Le Journal sans
Papier 7 and Late News Bulletin. 10.30 (approx.),
Close Dowu.

VIENNA (577 and 517.2 metres) ; 1.5 and 15 kW,
Programme relayed by Graz (357.1 metres), Innsbrack
(284.1 metres), ‘Klagenturt (272.7 ietres) and Linz
(254.2 metres).—9.30 a.m., Recital of Orgzan and
Choral Music. 10.0 a.m., Concert of Classical Com-
positions by the Vienna Symphony Orchestra. 3.0,
Orchestral Concert. 8.0 (approx.), Concert with
Soluvists. 7.5, Mam’sclle Nitouche, Musical Farce in
Three Acts by Hervé; German Translation Lv K.
Genée, produced by Joset Holzer and Victor Flemming.
8.15 (approx.), Concert of Light Music. 10.0 (approx.),
Close Down.

VILNA (435 metres) ; 1.5 kW.  9.15 a.m., Relay ol
Cathedral Service. 11,0 a.m., Time Signal and General
News Bulletin relayed from Warsaw. 7.30, Concert
from Warsaw. 9.0, Time Signal, Aviation Route
Report, Weather Report and Late News Bulletin,
from Warsaw. 9.20, Police Notes and Sports News
fromn Warsaw. 9.30, Dance Music. 10.30 (approx.),
Close Down.

WARSAW (1,111 mtres) : 10 kW.—9.15 a.m., Relay
of Cathedral Service. 11.0 a.m., Time Signal and
Fanfare relayed from Cracow. 11.5 a.m., Aviation
Route Report and Weather Forecast. 11,10 a.m.
Councert by the Orchestra of the ** Philharmonie de
Varsovie " under the direction of J. Oziminski: Selec-
tions ot well-known syinphonies ;” Violin Solos by A,
Koutorowicz.  6.45, Talk. 7.10, General News Bulle-
tin. 7.30, Concert with Vocal and Instrumental Solos,
9.0, Time Signal, Weather Report and Aviation Route
Conditions. ~ 9.5, Late News Bulletin. 9.20, Police
News and Sports Notes. 9,30, Relay of Dance Music
from the OQaza Restaurant in Warsaw. 10,30 (approx.),
Close Down.

ZAGREB (309.2 metres) : 0.7 Kk\W.—10.30 am.,
Orchestral Concert. 6.45, I'alk on Wireless. 7.0, Relav
ot an Opera from the National Theatre, in Zagreb,
followed by Late News Bulletin and \Weather Report.

ZURICH (588 metres) ; 1 kW.—-10.0 a.m., Concert by
the Zurich Station Orchestra. 11.29 a.m., Weather
Report. 11.30 a.m., Orchestral Selections. 3.0, Relay
of Concert trom the Carlton Elite Hotel, The Castellano
Orchestra. 6,30, Time Sigual. .33, Religious Address.
7.30, ‘ Request’™ Concert by the Zurich Station
Orchestra, including Songs by Heidy Suter from
“Der Roseligarten.”” At the Piano: OttQ Strauss.
9.0, Weather Report and Late News Bulletin. 9.20
{approx.). Close Down.


www.americanradiohistory.com

-

Wireless
Worlld

OCTOBER 3rd, 1928.

Fvents of the Week

ALL RECORDS SMASIHED
<A pecord show in all respects.”” wis
the deseription applied (o the 1928

National Radio Exlubition by the Secre-
tary of the Radio Manufacturers” Asso-
cration.

<AL previous records were Jaoken in
the number of stands tukeu, the finaneial
veturn, the attendances, and the mnount
of pubiic interest aroused.”

000D0

A POLYGLOT SHOW

A feature of the 1928 Exhibition was
the number of visitors frem abroad. To-
terpreters with the command  uf - eleven
languages had a busy tine

0000

FRAE ABERDEEN AWA!

A Caledonian  atinosphere  pervaded
Olympia on Wednesday last when  the
(rnstiles clicked (o admit o spevial train-
load of enthusiasts from Aherdecn.

2000
MORE SURPRISES ?

<1 have stiil areat ideas about wire-
Joss, ' —Senatore  Mareoni at  the Radie
Manufacturers’ Association dinner,

cCo00

EXPERIMENTS ON
Qenatore Mareoni has vecently retwrned
from a voyage i the Mediterranean on
his yacht *¢ FBlettra.’” which carries a well-
equipped  laberatory for radio research.
We understand that his latest experiments
were  conearned with  developments  in
heam wireless and direction finding.

THE + ELETTRA.”

000G
THE BRUSSELS EXPERIMENTAL
CENTRE.

The new wiveless experimental research
contre  ostablished at Brussels by the
Union International de Radiophonie will,
we understand. he under the divection of
AL Robert Goldschmide, a well-known
amataur trausmitter. kuown to many DX
enthusiasts as B20 Brussels,

oocon

AMEDAL PRESENTATION

WIRELESS

The Veteran Wireless O eratars’ Aaso
cintion of America has awarded o gold
Faedal o valeur to Nigaor

ny

Clalneppe

el
fw

1
i

in

Biagi, who was wireless operator on the
Ul fated  Polar aivship  Ttalia.” The
preseniation speech was made on Septem-
ber 22nd hy Mr, David Sarnoff. of the
Radio Corporation of Awmerwea, and was
Jroadoast from the Corporation’s short-
wave stutions to enable Biagi to pick up
the speech in Lome, where he was known
to be listening.

MOTOR
\uch interest has bren arounsed among
vi-itnrs to Lake Ammer, near Munich, by
the appearance of the motor hoat ‘! Asle,”’
which is entirely controlled by wireless
a1t crories a dummy passenger.

A TELEARCHIC BOAT.

Wwww americanradiohistorv com
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Brief Review.

IRELAND’'S WIRELESS SHOWS.

Northern Ireland and the Irish  Iree
Niate will have wireless exhitbitions -
ning coseurrently dorving the nest few
days.

To-morrow  (Thuvsday)  will sce the
opening of the fourth annual wireiess ex-
hibition in Belfast, to he lheld in the
Ulster Hall. Tt will run for a week, the
climing date heing October 10th.

The Dublin Radio Exhibition will open

on Monday wvext. October 8th. at the
Mansion  House. and will ran till the
following Raturday. A feature of this

diow wiid be demonstrations of set con-
strnetion in ol view of visitors.
0000
BROADCASTING TO BLAME.

It is rumoured that mubrella manufac-
turers atiribute the unusually dey sunnner
{1 the evil effects of hroadeasting.

0000

AMIDNIGHT TESTS FROM IHHOLLAND.

PeUBY. the famous Hilvevsum station,
Las inaugmated special Thursday-Friday
(ransmissions from 2200 to 0030 ¢ ML
The wavelevgth is 21,4 metres.

cooc
CLOSING A JAM FACTORY.

Awmerican politicians  who  have  been
declaring that **to just own or hire a
radio broadeasting station and bawl them
ont  was all that would be necessary in
the fortheoming political campaign have
received a nasty blow, according to the
Polegraph and Leleplone  Age. at the
hands of the Federal Radio Commission,

which has just ordered WCOT, Provi-
denee, Rob, to " go off the air ' for
interfering  with  its  neighhours with
intent to jun.

0000

OIL HUNTS BY WIRELESS.

The American petroleum industry s
reported to have appiied to the Federal
Radio Connnission for licences for about
Gxty short-wave transmitters for **geo-
physical explovation  with the object of
locating new oiliields. The unqualified
statement is made that 100,000.000 dollars
worth of oil has already been discovered
by this method, which makes use of the
lag hetween radio and sound transimission
to determine the geological formations
wnder the earth’s surface.  The veloeity
of the sound waves is affected by the
presence oF abeence of salt furmﬂt.inns
which senerally accompany ot deposits,

B 30
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ADEY.

During this mouth delivery will com-
mence of a unew suitcuse portable of
unusually small dimensions.  The re-
eiver comprises a single-valve circuit for
ahich patents are pending, and this is
:ontained, complete with batteries, in a
eather case measuring only 133in. X 83in.
x 33in.  Headphone reception of Daventry
ln  London 1s guaranteed, and it is
:laied that the new circuit greatly sim-
lifies the process of tuming. Not the
least interesting feature is the low price
of £3 10s.

Wlhen the one-valve set is in produc-
tion, attention will be directed to two-,
three., and four-valve sets of similar type
with self-contained Celestion loud speaker.

ddey Wireless, ILtd., 99, Mortimer
Street, London, W 1.
BAKELITE.

Although a census was not taken, it
seems probable that there were not more
than two or three stands at Olympia with-
out an exhibit in which bakelite in some
form or other was used. This material
is still gaining ground in the wireless
field. An interesting exhibit showing its
various applications was staged ; it now
appears that opaque white hakelite is a
practieal proposition. This firm supplies
raw material, and showed the products of
its customers.

Balelite. Jud., 68,
London

Vietoria Street

S

The Rurton ** Micro Log ' dial with two-
speed drive and provisioo for recording
station setiings.

BECOL.

It was hardly expected that any radic
ally new departure would be introduced

B 37

Tt
NATIONAL RADIO
~“EXHIBITION*

473

with regard to the products of the Lritish
Ebonite Company. However, it was
noticed that the ribbed formers which,
apart from panels, tubes and rods, are
one of the principal manufactures of this
firm, are now available in a wider range
of sizes. For instance, the well-known
six-ribbed tubing is made in diameters up
to 4in., and a new range of formers hav
ing nine projecting ribs is now offered
These are likely to have certain advan
tages iu the construction of coils and
trausformers, particularly those with sec-
tional windings.

The Britistr Ebonite Co.
well, London, W.T.

Ltd., Han-

Four-valve De Luxe receiver by Cook's
Wireless Company.

COOK'S WIRELESS.

The outstanding feature of this stand
was without doubt the four-valve de luxe
veceiver with revolving shutter front
Not oenly is the instrument of elegant ap
pearance. but nothing has been sacrificed
in technical efficiency purely for the sake
of pleasing the eye, which regrettable
stale of affairs still persists in some
receivers.

A close second was the five-valve port
able set which has evidently heen designed
by a man of some considerahle experience
of portable receivers, judging by the ex
cellent position of the controls. Many
other receivers of a less pretentious but
nevertheless sound type were also shown.

Cook’s Wirelees Co., Lid., 23, St
Helen's Strect, Ipawich.

CURRY'S.

It would be a difficult matter for any
man to undertake the choice of the most

www americanradiohistorv com

Additional Items
of Interest.

interesting exhibit that was to he seen
on this stand, so many and varied were
the receivers and accessories shown. Per-
haps, however, one might pick the
"“Curry de Luxe” receiver not because
15 is a de luxe model, hut because of the
all round excellence of its design.

Another most interesting feature is the
Cuwiry * Wonder ** receiver, which is sup-
plied in parts for home assembly, includ
ing a complete blue print or design sheet,
as they prefer to call it. In addition, this
firm exhibited a large number of pro.
prietary receivers and components on their
stand.

Curry's,  Ltd., 2428, QGoswell Load ,
London, 1.0 1.

ENTERPRISE.

Among the numerous receivers and com-
ponents handled by this firm we would

direct attention to the *‘ Beethoven
portable and the range of * Peke ™
cabinets,

‘The general layout of the ‘* Beothoven "
portable is well thought out. The con-
trols are arranged helow the self-
contained Celestion lond speaker, and fall
conveniently to the hand. The circuit
comprises five valves with a patented
coupling for the two IL.F. stages. The
L.¥. circuit employs a Ferranti trans-
former and feeds utto a pentode cutput
valve. All components are of the best,
and include Dubilier condensers and

H.F.
Enterprise Manufacturing Co., Ltd.

** Emaco "’ choke made by the

Sienmens batteries. Special attention has
been directed to the cabinet work, and
this may be obtained with lacquer finish
in a wide range of colours to match any
furnishing scheme as well as in polished
mahogany. A patented walerproof coves
enables the set to be plaved out of door:
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~ Further Gleanings from Olympia.—
in the wet without detrintent to the
woodwork. ‘The initial letter of the pur-
chaser will be embroidered ¢n the cover
free of charge if required.

The ¢ P'eke’ cabinets supplied by this
firm are also attractive, bewg low in price
and of sound construction. The Pedestal
cabinet costs £4 10s.. aud is supplied to
take any panel from 12in.x 7in. to 2lin.
xTin.; the oaverall dimensions are
1Meight 2ft. 8in., width 2ft. 2in., and
depth 1ft. 6in. In addition to ordinary
table type cabinets and loud speuker

cabinets, a useful series of accumulator
crates is made, both in walnut and oak.

¢« Peke *’ pedestal cabinet.

The crates, which are made to fit all
gtandard sizes of accumulator, rvange in
price from 1s. 7d. to 3s. 8d. in walnut.

Enterprise  Manufucturing ('o., 1Ltd.,
83, Merton Load, Winibledon, Lowdon,
S .19,

ETON.

Specimens of the Eton wet H.T. bat-
tery and a collection of its component
parts, such as jars, ziues and sacs, were
displayed on Messrs. Sells’ stand.  The
parts are sold separately as complete
cells, ov as complete balteries assembled
in wooden trays. The firm issues a most
useful little buoklet describing their pro-
ducts at considerable length, and give
valuahle instractions en the maintenance
of wet H.T. batteries.

The Eton Glass Butlery o., 46, St.
Mary's frocd, Leyton, [.10.

« Gripso’ grid leak holdcr and carthing
clip.

Wireless
World

The Henderson A.C. battery climinator.
It uses a valve rectifier.

MAINTEN.

“Aainten * battery eliminators  are
characterised by unusual neatness  and
simplicity.  The 1928-29 range cou-
sists  of  variations of  two  principal
models, the D.C.M.1 with series feed re-
sistances for D.C. mains and the A.CLM.2
with half-wave valve rectifier for A.C.
mains,

The D.C. model provides 40, 60, 120,
and a power voltage, and is built inlo
a metal container, the parts being cm-
bedded in wax. The price is 52s. 6d.,
and the same model in wood cabinet
(D.C.1) is priced at 50s.

Both the D.C.M.1 and A.C.M.2 are
capable of supplying up to six valves,
but other models are available for four-
and five-valve sets.

The Muinten Manufaciuiing o, 126,
Paortland Road, Hove, Sussex

A moving~coil loud speaker cabinet de-
signed to accommodate any of the well~

A product of W, & T.

Lock, Ltd.

known units.

OLDHAM.

The well-established range of Oldham
batteries remains practically uuchanged
tor the coming scason, but three new
trickle charger wnits have been produced
which embody muuy novel featuves,

The L.T. unit, or * Auto Power Unit,”
is made for A.C. mains only and com-
prises either a 2-volt or 6-vult Oldham
glass-case wccumulator and a  Balkite
reclifier built into a standard Oldham
alass cell, The whole unit is housed in a
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metal case provided with an earthing ter-
minal, and a window is cut in the side for
inspecting the colour of the accumulator
plates, gassing, ete. A chaunge-over
switch completely isclates the hattery
from the receiver while on churge, and
from the mawms while receiving.  The
charging rate is 0.5 awmp., and as this is
the average L.T. current taken by most
sets, the charging time need he only

slightly in excess of the discharge time.

« Mainten " D.C. battery eliminator,

type D.C.iv. 1.

T'he price of the complete unit is 52s. 6d.
for the 2-volt size, and 65s. for the 6-volt.

IFor H.T. charging two units are avail-
able, one for A.C., and the other for D.C.
mains.  The A.C. model comprises a
Westinghouse metal vectifier and regulat-
ing resistance with a flash lamp bulb indi-
cator and fuse.  ‘The charging rate for a
60-volt battery is 60 ma., and {ov a 150-
volt battery 25 to 30 mA. The D.C.

« NMaintern ¥ A.C. eliminator, (ype
A.C.M.Z.

B 38
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Further Gleanings from Olympia.—
model is fitted with a neat polarity indi-
cator tak ng the form of a small compass
unit.  Full instructions are given, and
there can be uo possible excuse for charg-
ing a baitery backwards. The charging
rates are abont the same as in the A.C.
unit.

The Met-Vick 5-valve portable set which
at the option of the user can derive its
current front A.C. mains or batteries.

Both madels ure designed to fit on the
sides of Qldham H.T. battery crates, and
the prices ave 40s. for the D.C. unit and
85s. for the A.C. unit.

Oldham and Sons, Ltd., Denton, Man-
chesior.

New Neephone loud speaker.

PAREX.

This frin specialises in the manufacture
of screens and sereening boxes ; they wre
made almost exclusively in copper of com-
paratively heavy gauge, and thus have
ample mechanical strength. It was ob.
served that screens for the new ¢ Megu-
vox Three ™ aie already in production,
specimens being exhibited on the stand.
The netal, wkich is polished, has a

B 20
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mottled finish, and the products have a
good appearance.

A special type of holder for screened
grid valves is also manufactured; it is
easily adapted to either the *“ single end "
or ‘“ double end *’ variety.

E. Paroussi, 10, Featherstone Buildings,
High IHolborn, London, W.(C' 1,

PETO & RADFORD.

This company specialises in H.T. and
L.T. accumulators. An unspillable cell,
which is so arranged that the plates are
covered whether 1t is upright or on its
side, will have obvious appeal to those
who are interested in portabie sets. A
demonstration = revealed that, however
roughly one of these batteries was handled
when upside down, no acid whatsoever
was spilled. A feature of interest is that
only one acid trap is emploved, the un
spillable device bLeing contained within a
long vent plug. An indicating device is
incorporated i the L.T. accumulators
wherehy the state of charge is imme-
diately discernible by a clance at the
position taken up by three coloured floats.

R L e

Oldham *‘ Auto-Power "
coatainced battery and Balkite charger for
supplying L.T. current.

unit with self-

These floats are calibrated Lo sink or rise
according to the density of the acid, and
therefore give an aecurate indication of
the state of charge.

In the high-tension accumulators special
attention has heen paid to the prevention
of surface leakage by arranging internal
lids to each cell.  Shrouded vents are em-

ployed, which still further assist in
avoiding loss of charge during open

eircuit periods.
Peto and Radjord. 50, (rosvenor Gar-
dens, London, S 171,

b.C.
the A.C. model is similar in appearance
and employs a metal rectifier.

Oldham H.T. charger for mains ;
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REDFERNS,

The pneumatic valve-holder which has
enjoyed such popularity during last season
has been reduced from 2s. 6d. to 1s. 9d.
Its elastic properties ensure that insula-
tion from shock is of the highest order.
The S.R.5. ultrd-short wave coil and
holder suitable fou the Cossor Melody
Maker is being exploited hy this company.
Many new examples of artistically finished
surfaces for ebonite are beine put on the

Peto and Radford accumuiators. In the

L.T. battery calibrated floats are pro-

vided which give an accurate indication
of the state of charge.

market for the coming season, A wavy
surfuce provides a most pleasing finish,
while & moiré silk ebonite should satisfy
the @esthetic taste of the most exacting
listener.

There are a number of coil formers of
different zizes, and a selection of acid
trays to prevent damage to fur iture by
acid from accumulators.

liedrern's Rubber Works, Itd.," Hyde,
neur Cheshire. s

The new

* Prance *’
and condenser unit.

short-wave tuner

SELFRIDGE.

One of the principal exhibits on this
stand was @ range of Cleartron valves,
which sell at 4s. and 6s., the latter price
being applicable to power amplifiers and
high-magnification types. I'wo of the
most useful valves in this range would
appear to be the C.T. 25h, which con-
sumes 0.25 amp. at 6 volts, having a
stated amplification factor of 20 with an
A.C. resistance of 20,000 ohms, and the

C.T. 25X, a 6-volt super-power valve
onsuming 0.5 amp. The impedance and
amplification  factor are respectively

4,000 ohms and 5.
The Vauxhall portable and transport-
able sets are sold at the comparatively
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Further Gleanings from Olympia. —

Jow price of £14 10s. In receivers al this
figure one might expect to find compon-
ent parts of doubtiul antecedents, but
this is not so; they are fitted with Six-
valves,

Sixty Jlellesen  99-voly  F.T.

‘The S.R.S. short-wave adaption for the
Cossor Melody Maker marketed by
Redferns.

batteries, and a lithanode unspillable
accamulator. The circuit is the conven-
tional combination of two aperiodic H.F.
stages, a valve detector, and two I.F.
amplifiers with reaction. A frame aerial
with wave-hand changing switch and a
cone loud speaker are included.

Both the portable and transpoitable
models are mounted in containers of con-
ventional design, the former being housed
in a hide suitcase, and the latfer in a
polished wood cabinet.

Selfridge’s ** Vauxhall *' transportable set,

There was also on show a combined
radlio-gramophone receiver; on the ™ wire-
less * side it comprises a det.-2 LF. set
with vesistunce coupling, there heing a
wavehand change switck:, a gramophone-
wireless switel, and reaction contrel. The
turntable is driven by a spring motor.
and batteries are accommodated in the
jower part of the cabinet.

Selfridge and Co., Ltd .
Loudon, W.1

Oxford Street,

Wireless
Worrllal

SIMMONDS.

Messts, Sinunonds Bros, are pioneers in
the commercial production of coils and
transformers  described by Wireless
World contributors; specimens of their
products were exhibited on the stand of
Messrs. Williams & Moffat, Ltd. Among
the many coils available are ** Regional ™
11.F. transformers; the original design
has been slightly modified in order to
facilitate manufacture, the pins being
mounted on a large ebonite ring secured
to the lower end of the former by means
of radial arms.  These alterations, it
should be ohserved, are such that the
efficiency of the coils is in no way im-
paired. ~ The large-diameter’ transformers
for the Indirectly THealed Cathode
Receiver are now made with interchange-
able plug fittings if required.

I

‘Fhe ** Berclif ** version of the ¢ Regional™
transformer.

The firm also produces astatic plug-in
coils, of which the main field of uselul-
ness is in the construction of H.F. ampli-
fiers with screened-grid valves.

A new double * Simplicon > variable
comlenser with drmm drive was noticed
on this stand; it is intended for * senni-
wang 7 tuning, there being four edgewise
milled dises mounted side by side.  The
onter pair are counected directly to the
spindles of the two condensers, while the
inner pair control a reduction dvive; as
the spacing hetween these is very small,

+ Simplicon ™’

(Williams & Moffat) with direct and slow

motion edge-wise dials intended for the
simultaneous tuning of two circuits.

A doubie condenser
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the assembly will be found convenient
for tuning two circuits over a limited
band of wavelengths with one or two
fingers, depending on whether the direct
or reduction drive is used.

Simmonds  Bros., Shirelund  Road,
Smetlhwick.

£

f

i I

* Lassophone Triangle’ double-fork reed
cone unit.

WEBB.

The new ** Wavemaster Minor,”” apart
from being a condenser of excellent finish
and vigid construction, is especially note-
worthy on account of its adjustable
spindle.  The main spindle carrying the
moving vanes is hollow, and the adjustable
spindle is provided with a keyway for a
set serew in the hollow spindle. It will
be appreciated that the spindle can be
extended to fit any type of slow-motion
dial or thickness of panel, and is par-
ticularly well adapted for ganging. A
dustproof ball race forms the main bear-
ing, and a friction washer is fitted in the
plain end bearving. Tension is adjusted by
the stiffening bar across the U-shaped
frame, which also acts as a vane stop.
The price is only 5s.

condenser

« Wavemaster Minor ™’
with adjustable spindle.

Webb

The ** Lussophone Triungle”” cone-drive
unit for which this firm arve the agents
cmploys two reeds, one for Ligh and the
other for the low range of frequencies.
A Jdin. spindle loading the two reeds Is
chiimed to prevent overlapping of the two
frequency bunds.  The two reeds require
special laminated pole pieces. which are
magnetised by two parvallel bar magnets.
The uuit is designed for free-edge cones,
and the price is 17s. 6d.

The Webh Condenser 'o., 420 Hatton
Carden. London. 1O
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A Flippancy with an
Undercurrent of Seriousness.

HIS is not the right way to treat an article for a

I serious, sober-minded journal such as The IVireless

World. 1 know 1t—1 regret it; but I cannot help

it. I have tried, too,”” said Mr. Ed\\alds wistfully

to Dr. Johnson, *“ in my time to be a philosopher ; but

I don’t know how-—cheerfulness was always breaking

in.”” 1 have tried to write with the cold, dlspasswnatc

diction of Science; but the subject simply refuses to be
treated like that .

And vet there is quite a lot

Wireless
World

What ab they 4

Kot friow . G

bow oy A

D’ORSAY BELL, M.A.

you take for granted that it is more or less acci-
you know that there is no real break in con-
“radio’”” waves have

there :
dental ;
tinuity there—that very short
been, for instance, put through the processes of reflec-
tion, refraction, and so on, just as if they were heat or

light waves. But in your heart of hearts, docs this not
seem a little inconclusive—rather as if someone tried to
convince you of the common origin of man and monkey
by pointing out that both walk on their hind legs and

that some of them look

in it. It has haunted me,
on and off, for some years ;

very like each other?
Whereas what you really

and it has finally been pre- F10%* need to convince you Is
cipitated into print by the COSMIC RAYS (MILLIKAN ) w107 this kind of thing: if it
sxghtl,I in the American 102° could be proved to you
“Bell Svstemm Technical ¥ -rays B 10 that the male ape is con-
Journ‘z%l,” of the fascinat- LA L ES ULTRA VIOLET . M8 10 stantly in the hdbi’l of sav-
g Frequency Spectrum, VISIBLE g 104 ing to his friends ‘I don't
ploltted on a 10§gar1thm1_c HEAT WAVES INFRA RED [l 102 know much about Art, but
=X orr o 5| Ligouint Lol
that while hundreds of RADIO WAVES 10° know that just this kind of

thousands of experimenters

are busy about that one SOUND WAVES

thing has recently been

1 (LONG) 10* : )
done to ! radio "’ and light

AUDIBLE | ] 402

FREQUENCY OR PERIODS PER SECOND

little portion of the spec- 60~ 9 waves? Put roughly, what
trum labelled ‘ Radio,””’ - a gentleman named Lewit-
and are so well catered for > sk; has just done is to
by so many exccllent jour- EARTH’S ROTATIONAL PERIOD ‘0_6 make a Hertz oscillator on
nals that they know when 10 5o small a scale® that it will
the slightest novelty is dis- EARTH'S PERIOD OF REVOLUTION 107° oscillate at light-wave fre-

T . AT N 1 -10 . . LA <
covered in the appearance, DONATI'S GOMET (PERIOD = 2,000 YRS) o quencies. He then directs
habits, tastes, pet-names, 10 on to this electric oscillator
or other peculiaritics of a mixed bunch of light-

any single wave in that
part of the scale, the whole
of the rest of the Spectrum
is left out in the cold ; or at best, is only patronised by
little groups of workers whose results, however enthral-
ling, do not reach a public of any respectable size. Look,
f01 mstance, at the little white gap in the Spectrum at
about 10'" per sec. on the scale. You all know it is

'Without leave, I'm afraid; but as this is nob a scientific
article, T feel sure the pubhshels will forgive me. I would just
mention that it occurs in a very excellent description of the

problem of Transatlantic Telephony, in the issue for April,
1928.

B 43

Frequency spectrum.

waves, and finds that the
ones most powerfully re-
flected are the ones corre-
sponding to the pre-calculated radio frequencies of the
oscillator. Not content with this, he then excites the
oscillator electrically, directs the radiation from it on to
a surface of Iceland Spar, and finds that it behaves like
a light-wave in bringing out the ‘‘residual waves’’ of
the spar. I admit that T have not come across a full
account of these experiments, but from what I have seen
it appears deﬁm te that he gets it both ways—not only

* The oscxl!atox was made of pieces of wire, 0.1 mm.
cemented by Canada halsam to a glass plate.

long,
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What do they know of Radio who only “ Radio” know ?—
does he get the ape to utter platitudes about Art, but he
gets the human being climbing about upside down and
gibbering.

A very interesting bit of work, don’t you think? And
the odds are that if T had not written this article, vou

+* Some of them look very like each other.”

would never have heard of it: unless, indecd, the gentle-
man who prepares the radio abstracts published monthly
in Experimental Wireless happened to come across it.

So 1f any of you are led by this article to successful
research on these fascinating and lucrative lines, T shall
be pleased to accept a small percentage as honorarium.
For when I say ‘‘ lucrative,” I mcan lucrative ; and it
you ask me what I am driving at, I will merely mention
that a certain luminous insect (pyrophore) produces its
light with an efficiency two thousand times as great as
that of our best incandescent lamps, and seven times as
great as that of the sun itself ; not because it is particu-
larly hard-working or clever, but chicfly because it has
the knack of localising its light in the part of the spec-
trum which is best for the eye; in other words, it gencer-
ates the uscful band of wavelengths and docesii’t waste
cnergy on heat and ultra-violet light.

A Link between Radio and Light.

Before leaving this very attractive part of the spec-
trum-scale, I might mention another experiment, a quite
recent one which, from quite a different viewpoint,
bridges that same gap in the spectrum.  This one was
carried out by E. Rupp, who, being bored with modulat-
ing one radio wave by another radio wave of different
frequency, determined to modulate one light wave by
one radio wave. Accordingly, he took a ray of light
(from the Green Thallium Line) and modulated it by
electric waves of wawvclengths between 24 and 100 cms.,
and by suitable apparatus he showed the presence of
partial frequencies in the resultant waves. The modu-
lation was carried out by means of the Kerr effect—that
quaint example of a subtle and high-brow phenomenon
which is quickly, scized upon for practical purposes (it
forms the basis of the very successful Karolus photo-
clectric cell used by Telefunken).

Now let us go on to another part of the spectrum, the
shaded part labelled *“ sound.”” The middle portion is
pretty well known, and thanks to broadcasting and the
fact that musical people have made ‘* quality of repro-
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duction ”’ an important point, the upper portion is, at
any rate, talked about. But only from a very
onc-sided point of view—the point of view, if I
may so put it, of the human ear. So far as
other properties are concerned, these waves are left
severely alone; in fact, directly they are too rapid
to interest even the most fastidious ear, they are not even
talked about. Even the respected producer of that {re-
quency spectrum picture ignores them, otherwise he
would show the shaded part of the scale continued up-
wards to overlap for a little way the black zone of
““ radio "’ frequencies. And yet among its own particular
little band of friends, the *‘ sound *’ wave zone about 10*
is of special interest. I myself am a little bilter about
the public neglect of these little waves, for a reason which
T will explain.

An Irresponsible Reflection.

In irresponsible moments it had often occurred to me
{0 wonder what the effect of ultra-audible sound-waves
would be on small winged insects such as the mosquito.
Finally, one day in July, 1927 (having probably been
bitten by such an insect), I wrote to a very distinguished
“* radio ’’ engincer (one whose name is a houschold word,
who has great resources at his command) more or less
in the following words: ‘‘ Have vou ever (I said) felt
the weird cffect of certain low notes of an organ, which
seem to hit on a particular natural frequency in your own
body, so that you feel not only your eardrums but your
whole frame throbbing in umison? Well, then, please
imagine yourself a mosquito, and suppose that the note
—swhile retaining the same power behind it—is adjusted
to the corresponding frequency of you, a mosquito.
Would you enjoy the experience, or would it finish you?
At any rate, would it not have a very decided effect of
one kind or the other? If you agree that it would, will
you further human knowledge, possibly revolutionise
life in the tropics, benefit humanity, and incidentally
yourself and me, by rigging up a suitable heterodyne

« Close-quarters test on a mosquito.”

cirenit and some form of loud speaker which will respond
to ultra-audible notes, and making a preliminary, close-
quarters test on a mosquito? I will provide the mos-
quito. . . . Don’t forget that an attractive effect, though
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What do they know of Radio who only “ Radio’® know ?—

less probable than a repulsive or destructive effect,
would be almost as useful, for we could then do the Pied
Piper act on a large and continuous scale.—P.S.— Work
out the comparative sizes of a gnat and a human being,

- ¥ FERY 0
] / " ,y,%/? J?;:K‘f%u‘

e

“ We could then do the Pied Piper act on a large and continuous
scale."’

and compare the ratio with that of a bat’s cry to the
ccep note of an organ. You will find yourself wonder-
ing whether the bat’s cry is not, perhaps, intended to
paralyse the insect which it pursues.”” The reply began
by begging me not {o assume from it that the writer
thought I had a bee (or even a mosquito) in my bonnet ;
continued by enumerating an impressive list of jobs in
hand which would tax him to the very limits of his
ability—'* which is a very long way indeed *’ (a whim-
sical touch which almost betrays his identity) and ended
by offering his advice and assistance in getting out an
apparatus which would ‘‘ produce the kind of air-wave
which you think would produce an effect.”” The em-
phasis is mine, but the words themselves were sufficiently
depressing ; for if he—a broad-minded, brilliant experi-
menter with imagination—felt like that about it, the
prospects were bad. So, against my convictions, I let
the matter drop, and the next thing that happened was
nine months later, when I read that an American savant
named Wood, having observed the fatal effect of ultra-
audible sound-waves on fishes, was now experimenting
on the destructive effect of these waves on bacteria. Of
course, from fish to mosquitos is a far cry, and so it is
from mosquitos to bacteria ; but I cannot help thinking
that some positive and interesting result would have
come of that experiment of mine.

An interesting item of news, by the way, concerning
these same waves, was mentioned the other day in the
daily Press under the heading, ** Singing Oysters Spoil
Wireless,”” or words to that effect; an instance of the
untair way we have of looking at everything from the
human standpoint. Apparently certain trials of under-
waler signalling had to be suspended owing to the din in
the receivers caused by vociferous oysters. It was
assumed that these creatures were wantonly interfering
with perfectly harmless scientific experiments by hum-
ming at the tops of their voices. Undoubtedly, the real
truth was that the thoughtless experimenters were
lacerating the feelings of the oysters by emitting, at con-

B 45

Wireless
World

479

siderable power, ultra-audible waves, and the humming
was possibly the death-cry, or at least the cry of agony,
of these worthy but usually inarticulate molluscs.

For it is to be noted that ultra-audible waves, as they
are now produced for purposes of submarine signalling,
etc., are no puny weaklings such as could be obtained
from a heterodyne and loud speaker. It is a common
place, nowadays, for them to have a kilowatt or so
behind them. This is, thanks to the discovery of the
piezoelectric method of producing them, and it is hoped
and anticipated that very soon these waves will be
doing splendid work for humanity in preventing col
lisions at sca, more especially with icebergs, to say
nothing about bacteria and mosquitos!

Ultra-audible Sound Waves.

While on the subject of ultra-audible sound waves,
the distinguished French physicist, who is one of the
pioneers of this form of signalling, writes—as an indica-
tion of its freedom from interference: Il n’'y a pas
d’ultrasons dans la nature.”’ This is an arresting state-
ment ; for if it were true, I imagine it would be one
of very few examples of a form of energy, produced
by mankind, which is not also produced by Nature.
But it is not, of course, strictly true; it is only true
for the purposes he has in mind. In this connection
it is of interest to read what Dr. Shope, of America, said
the other day:—“* Contrary to a very common impres-
sion, birds have ears and very acute hearing, especially
for tones that are too high for the human ear. Because
of this Nature has not provided birds with the external
flaps we call cars. Our ears are to collect all low-
pitched tones—tones that do not interest birds. I think
that when we really know something about the migration
of birds we shall find that it is this power of hear-
ing waves high above the human range that gives themu
a sense of direction.”’

R
2

Din in the receivers caused by vociferous oysters.

Conltinuing our irregular tour of the Spectrum, I will
not dally with the part devoted to X-rays, because they
are already fairly well in the limelight. All the same,
I cannot forbear to point out that they are generally
regarded from a rather one-sided point of view. For
Instance, what do you know about thrilling researches,
recently carried out, on the formation of new stable
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What do they know of Radio who only * Radio’ know?—
races among the lower classes of mushrooms, under
the influence of X-rays? You may answer, * Nothing,
nor do I want to.”” | admdt that the particular result
does not scem to affect our daily lives to any serious
extent; and yet, from a long-sighted point of view, the
news is by no means without interest. However, T will
pass on right to the top of the scale, where the cosmic
wavelengths lie.  These last few words have a solemn,
poetic lilt.  And this is only right when you remember
that these rays, whose merc existence was undreamed
of a few years ago, are now known to come to the earth
from the Spiral Nebula far beyong the Milky Way
ithat they form one-tenth of all the encrgy received on
earth {from the stars; and that they will penetrate five
solid metres of lead before being completely absorbed.
3y no means rays to be ignored; though even I do
not recommend them for experiment, seeing that most
research on them seems to consist in holding electro-
scopes 57 metres deep below the surface of lakes fed
by melting glaciers.  But T should like to mention one
nice homely piece of work recently done in France by
a French professor, whose work was repeated and con-
firmed by, T think, a German.

This Frenchman tock a number of plants-—T forget

Wireless
World

OCTOBER 3rd, r928.

their exact kind--but let us call them begonias. He
infected them all with a disease which produces a fatal
kind of malignant growth. One of the infected plants
he swirounded with a small, free-ended wire helix insu-
lated from earth and from the plant. This helix, it is
said, caught the cosmic waves, and thus kept the plant
surrounded with weak oscillations of frequency of the
order of 10%* per sec. During the next few weeks the
malignant growth on this one plant developed far more
quickly than those on the other plants, and in some
ditferent way, apparently ; for one fine day it fell right
off, and the plant recovered completely. The others,
withoul exception, died.

Next month 1 hope to write something really exciting
about a frequency right at the other end of the scale:
that of Donati’s Comet, whase period is 2,000 years. On
second thoughts, I think T will leave this to some abler
pen than mine, especially as there scems to be a lot of
doubt about this comet and its frequency. Apparently
no one had had much practice in tuning it in. And
anyhow, I think T have done enough to establish my
point, and to justify my asking the Editor to extend the
scope of his magazine so as to include all these other
fascinating portions of the frequency spectrum.

SELECTIVITY AND SCREENING.

I.THOUGH a rertain amount of prominence has at
times been given to the effect of screening a receiver
in order to improve sclectivity, it is perhaps not

fully appreciated how considerable is the increase in
selectivity that can be obtained in this wayv. The extra
selectivity is chiefly to be found, of course, in the greater
ase of eliminating the local station when it is desired to
hear some much fainter and more distant transmitter on a
neighbowring wavelength,

It has often been stated i print that shielding, as a
lefence azainst the intrusion of the local station. 1s mainly
sffective in that it prevents direct pick-up of this station
m the coils of the receiver, which have a tendency to
behave like small frame aerials.  As i corollary to this, the
suggestion has often heen made that it is suftficient to screen
the coils onlv, leaving the rest of the receiver unshielded.
A few minutes’ experimenting quickly reveals the fact that
it is much more ditficult to tune in the local station, using
no aerial, when screens are placed round the coils, while
the strength of the signals in the absence of the screens
will be found surprisingly large. There is thus very con-
siderable ‘“direct pick-up’ on the coils when tuncd
exactly to the local station. But it 1s not by any means
safe to infer from this that this direct pick-up from the
local station is a serious source of interference when, in the
attempt to tune in another station on a neighbouring wave-
length, the coils are no longer tuned exactly to the local
station. In practice, if a comparison between screened
and unscreened coils 1s made under the actual conditions
ol use, 1t 15 found that this form of screening makes sur
prisingly little difference to the ability to tune in distant
stations without intereference. The reason for this is
simply that the direct pick-up on the coils, although very

large when they are exactly in resonance with the local
station. is reduced to microscopic dimensions das soon as
they are tuned to a shightly different wavelength.

Screening Prevents Stray Couplings.

Now there is no doubt whatever, as a few further ex-
periments wili demonstrate, that a fully-shielded receiver,
Luilt, for example, on the lines of the ‘° Wireless \World
Five,”’ gains very considerably in selectivity by the
presence of the screening boxes. It follows, therefore,
that these boxes must have some influence in improving
selectivity quite apart from the fact that they cut off the
coils and the rest of the receiver from all direct pick-up,
and leave it open only to signals received by way of the
aecial.

On looking moie clascly into the eflect of fuil shield-
ing, it becomes clear that it is chiefly important in com-
pletely isolating each tuned circuit from the next, so thit
neither capacitative nor inductive couplings can carry sig-
nals straight through from the aerial to the grid of the
detector valve. Every signal that arrives at the detector
must. in such a receiver, have passed through all the
tunced circuits in due seruence, and cannot possibly have
taken any unauthorised ‘‘ short cuts ’’ such as are made
possible by the stray couplings in any receiver in which
shielding is altogether omitted, or is restricted to the coils
alone.

1t may therefore be considered necessary, whenever the
maximum possible selectivity is required, to isolate each
tuned circuit, including the condenser and valve, in a
separate closed metal box, whether or no the degree of
amplification aimed at is high enough to render such com-
plete screening necessary for stability,
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Television on Trial —Langham Place Site for ‘‘ Broadcasting House.””—A Chat with “ Control.”’—
The Close of the Promenade Concerts.—Talks Technique.

Television Tests by the B.B.C.?

In an endeavour to obtain an inde-
pendent licence for the introduction of
a television service, the Baird Company
recently gave a demonstration to oflicials
of the Post Othce, the outcome of which
was a discussion between the G.P.0O. and
Savoy Hill.  As a result the television
company is heing formally invited to give
a demonstration to the B.B.C. cogineers.

It is too early to speculate upon the
possible developments, but T understand
that a satisfactory demonstration might
lea1 to experimental television transmis-

sions, probably from Daventry, after
regular broadcasting hours.
ccoo

B.B.C.’s New London Premises.

With reference to the forthcoming
move of the B.B.C. to new premises in
the West, Iind (on o site mentioned ex
clusively in last week's Wireless World),
the tollowing oflieiu]l statement is now
issued :

“ The premises now occupied by the

B.B.C. in Savoy Hill are proviag inade
qnate. 1t is proposed, therefore, tu
secure more commodious offices for the

new headgnarters of the broadcasting ser-
vices. To this end negotiations are now
proceeding with respect to the construc-
tion of a new huilding on a site at the
corner of Portland Place and Langham
Street.”

0000
“Broadcasting House.”

“ Broadeasting  House,” as the new
headquarters  will  almost  certainly  be
designated, will be one of the most im
posing huildings in the world used ex-
clusively for broadeasting purposes. One
of the most original departures from
curvent practice will probably he the
abandonment. of “studios’’ in favour of
small halls not unlike the Chenil Gal-
Jeries  with acoustic  properties far
superior to those of the studio as we
know it to-dav. Studios will, of course,
be retained for talks and solo items.

0000

No More *“ Stations.”’

No one speaks at Savoy Hill now of
broadcasting stations. The official term
is ¢ transmitter,” and this is used ex-
clusively in all microphone and printed
references.

B 47

A Chat with ‘* Control.”

That omniscient personage, the control
engineer, was human enough to be drawn
into conversation when I asked a few
polite questions. I reminded him that
complaints of ‘“ over-control 7’ were being
made and that the B.B.C. was accused
of over-modulating for the benefit of that
“antiquated ”’ creature, the crystal nser.

“You can rule out the crystal user,”
was the abrupt reply of the control engi-
veer. “The man at control is not think
ing specially of crystal users.”

o000

An Awkward Situation.

He was ready rto agree that the broad-
cast voice sometimes sounds unnaturally
loud, especially after a musical item, but
claimed  that the volume is always re

duced to normal plopor(iom within a
second or two. The ditticulty,” he
said, “is that the man at control can

never be sure whether the speaker will
he two, three, or four feet away from the
“mike,” and matters can only be adjusted
when the speech begins.

““\Vhen once the item gets woing
whether it be a pianoforte solo, orchestral

piece, or a radio play--confrol is com-
paratively easy.”
0000
The Blind Man Upstairs
Here surely is a eclear case for a con-

trol room from which it is possible to
see the studio.  The silence cabinets at

Savoy Hill, which are only sepurated
from the studio by a sheet of glass, are
used by the musical control mun, not by
the engineers. This means that the con-
trol engineer upstairs is hlind to what is
going oun in the studio. Not a happy
state of affairs,

Incidentally, the thought that an
orchestral item is being controlled by
two outside people—the musician and
the engineer—must be very comforting
to nervous conductors.

o000

The “Proms’ Audience.

A few nights at the ‘ Proms ™ soon
reveals the hardy annuals among the
audience. This year I have noticed
several faces familiar from last season.
There is the charming elderly gentleman
always in the front “who turns to the

andience at the end of each item and
leads the applause. There is the old
lady with the peppermiuts, and the

young man who sways his body in time
with  the music and comes “ back to
euwrth ” with a look of embarrassment.
A dear crowd!

Crowd is the right word, too; the
place is always well filled, and, strangely

FILM TRANSMISSION IN AMERICA.

recently demonstrated at Pittsburgh.

Dr. Frank Conrad, of the Westinghouse
Electric and Manufacturing Company, with his motion-picture transmitter which was

Note the scanning disc through which a spot of

light from a mercury arc lamp explores the whole surface of each picture. The
is projected on a ground glass screen {in the recciver.
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enough, I have noticed that the crowd is
biggest when the concert is being hroud-
cast!

The “ Prom’ seasou closes on Satur
dav next after the most successful run
for many veurs past.

oCcon

Yes or No?

Extract from letter received at Savoy
Hill

“ .. for instance, 2LO is notified as
361.4 m. 830 k.c. JTs this first number
the fixed coil and the k.c. the moving
one?”’

How would you veply?

cocoo

Breakfast-time Story

They carvied him, raving, to the mud-
house.

“On what grounds?’ asked the prin-
cipal of the establistinent, addressiug the
two doctors who had covtified the gibber-
ing wreteh.

“Manincal tendencies,’”  veplied the
two doctors.  *“He tuned in to 2LO’s
wavelength, expecting to hear a trans
mission at the unreasonable honr of
3 o'elock on Sunday afternoon.  More
over——"’

“That's quite enough,’
cipal, smiling sadly.

OQOO
“Running Commentary” on the Stage.

One of the thrills in a drama called

Ringside,” now running in New York,
is a broadeast vunning commentary. The
second scene of the third act is laid at
the boxine ring in Madison Square Gar-
den, where a championship hattle is in
progress. Ashley Cooper, the actor, who
takes the part of the hroadcast an
nouncer, gives an  impersonation ol
Graham MceNamee, one  of the most
popular announcers in America. A veal
microphone is wused, and the audience
hears the ‘“radio’’ account of  the
hout on loud speakers while witnessing
it on the stage.

An air of vealitv is given by a racy
description of the crowd before the fight
Liegins.

said the prin-

ccoo

A Handel-Beecham Arrangement.

An infleresting item in the first pro
gramme which Sir Thomas Beecham is
to conduct for the B.C.C. on Octoler
12th 1s his own arrangement of excerptls
from  Handel,  entitled after  the
Diaghilev  hallet “The Gods go
a-begging.””  The music was included in
the fast DRnssian hallet seasen, hut its
first concert performance will he that
viven hy the B.B.C.

Salaries and the Sexes.

“Should women he paid as much as
men?” is the title of & discussion lo be
hroadeast from 2L0O on October 8th be-
tween Miss Ellen Wilkinson, M.P., and
Mr. W. H. Thoday, ex-president of the
T.ondon Schoolmasters’ Association.

000

Many Happy Returns:

To-day is the fifth birthday of KDKA,
the famous broadeasting station of the
Westinghouse Company at Schenectady.

Wireless
Worlad

Sweet Broadcast Drama.

I anyone doubts the value of brouad-
cast drama let him note that WEAT,

New York, has just transmitted “a

dramatic playlet illustruting the use of
sweetened condensed milk in cooking.”’

Now, Mv. Hannen Swaffer !

ccoo
Is There a Talks Technique?

If there is one opinion ubout the broad
cast talks which enlists at least a sem-
blance of unanimity, it is that the subject
matter is more wisely chosen than it used
to be. But what of the technique of the
Lroadeast  talk?  Does such o thing
exist?

Talkers ware told not to rustle theiv
papers, not to cough ov sneeze near the
microphone, not to speak too quickly. In

FUTURE FEATURES.

London and Daventry (5XX).
Ocroser 9tH.—De Courville’s Hour (1.
Octoner 10TH.—'* The Betrothal,” a play

hy Maurice Maeterlinek.

OctoRFr 11Tn.—Huugarian  National Pro-
LIAanmnie,

OcroRER 12711.—B.B.C. Symphony Concert
(first of the season). condueted by Sir
Thomax Beecham, relayed from the
Queen’s 1iall.

Daventry Experimental (5GB).
Ocroger 81— The Betrothal.”

Oeroser 91H.—The Liverpool Philliarnonie
Society’s First Concert, relayed Jrom
the Phitharmonie 1lull.

OCTOBER 12TH.—Music Trom the Musical
Comedies aund Comic Operas.

cardiff.

OctorER 8TH.—* The Viear of Wakefield,”
seleetions from the Romantic Light

Opera by Liza Lehmann. x

Manchester.
Ocroger 1itH. — * The  Ilighwayman ~ ot
Knutsford,” a Bailad Operetta.
Newcastle.

Ocroser 9TH.— The Bridge of Tyne)” a
fantasy specially written for hrowl-
casting by Lt.-Col. G. R. B. Spain.

OcrosEr 10T1H.—The opening of new Tyne
hridge by His Muajesty the King.

Glasgow.

QctoREr 13TH.—“ A Nicht wi' George,” o
programme  devised, arranged, and
produced by Arthur Black.

Aherdeen.
OcToBER 1iTit.—A Hebridean Programime.
Belfast.

ocrorer Orin—Three Centuvies of Italian
Opera; an orchestral and voecal con-
cert.

fact, lhey arve reminded ot the conven-
tions which govern polite conversation
anvwhere. They are schooled on every
point except the most important.

When will they be told to fall?

0000

Less Formality Needed.

Reading aloud can sound very wmuch
like genuine spontaneous taik if the
speaker employs a little conscious art:
on the other hand, it can sound very
much like a penny reading in the village
Liall (tea and buns in the annexe). If
hroadeast talkers would only rveulise that
they are speaking to individuals and not
to massed aundiences, I think their cfforts
wonld sound morve like the informal chats
which the B B.C. intend them to be.

coocC
A Good Talker.

Mro G. AL Atkinson, the film eritic,

is n true “master of the microphone ™
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in this vespect. How difficult it is to
imagine, when listening to Me. Atkinson,
that he is chained to a remorseless manu-
script just like atl the other folk! Those
little artful pauses, hesitations, gropings
for the right word—how tantalisingiy
they are introduced and what a differ-
ence they make!

They tarn a stereotyped talk inte a
witty conversation, and when Mr. Atkin-
sou has finished we feel like offering him
a cup of cofiee before he goes.

0000

Plea for Longer Talks.

Talking about talks, I think atiention
should be drawn to a very significant
passage of arms between Siv John Reith
and Dr. H. J. W. Hetherington, vice-
chancellor  of  Liverpool  University,
doving a debate on broadeast education
by members of the British Institute at
Cambridge on September 22ud.

Di. Hetherington, who evidently be-
Jongs to the growing body of savants who
are in favour of extending the time
allotted  to  cducational  broadcasting,
pleaded for longer talks. Twenty
minutes, he affirmed, was too short a
perviod for the adequate treatment of a
subject.  Tn his reply >ir John Reith
stressed  the rvespousibilities of  the
B.B.C. in conducting a service whose
primary function was the provision of
entertainment, and he claimed that in all
branches of its work the Corporation
adhered to principles not ineonsistent
with the high ideals of education.

0000

What is “ Adequate Treatment’’?

While no specific reply was given to
the plea for longer tulks, T have since
een informed by a high official at Savoy
Hill that there is not the remotest chance
that the tulks will Le lengthened. The
longest talk on the schedule is the half-
hour lecture from 5XX on Tuesday even-
ings, but while this is on the ether 2LO
and 5GB ave cach giving separate pro-
arammes, so the anti-talks party has hittle
to complain about.

As to what constitutes ¢ adequate
treatment’’ of a subject, to wusc Dr.
Hetherington’s term, opinions ave pretty

sure to differ!
0660

Lessons for Grown-ups.

Next week’s conference at York on
hroadeast education for adults may venti-
late some extremist views. The Lord
Mayor of York will be the chairman, and
among those who will address the confer-
ence are the Archbishop of York; Sir
Henry Hadow, vice-chancellor of Sheffield
University ; Sir John Reith, Director-
teneral of the B.B.C.: Professor T. H.
Searls, of the British Institute of Adult
Cducation; and Mr. P. E. Meadon,
Director of Education for Laneashive.

Besides the speeches and geneval dis-
cusston, there will be demonstrations of
wireless reception and an exhibition of
educational literature and wireless receiv-
ing apparatus suitable for use hy wire-
less discussion groups.
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The Value of Resistances in

HEN a battery delivers current through two
resistances in parallel, as in Fig. 1, we can
always find a single resistance which will be
equivalent to the two separate resistances, thc test of
equivalence being that the same current should be de-
livered by the battery in each case. Now, the current

is battery wvolls x ! while the

flowing through R, R

current through R, 1s battery volts x hence the

,I -
R,’
total current equals volts

l . o
' ‘U{l'RI,'

T two resistances are re-

and if the

placed by a single equiva-
lent one, the current will

be  volts x accord-

I
R’

Fig. 1.—When current is passed . )
ingly we get the formula :

through (wo resistances in
parallel an equiva.ent single
resistance can always be touad. 1 I I
The value of two resistances R R —1—'1,

1 e

in parallel is equal to the rgcip— .
rofalafihe sum of the seclpro\which may be expressed
resistances. by saying that when re-
sistances are in parallel we add their reciprocals; when
they are in serics we add them directly.
The abac is constructed by drawing three lines meet-
ing in a point, the outer lines being equally inclined to
the middle one, which is vertical.  Equal linear scales
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N

(No. 1)

Parallel.

are engraved along the two outer lines (this is one ol
the 1e\\ cases in \vlnch linear scales must be used in-
stead of logarithmic ones), and the middle scale is made
so that if any horizontal line is drawn across the abac,
the outer readings are each twice the middle one. Thus,
it R, =R, = 4 ohms, then R = 2 ohms, which is
obviously correct.

The writer thinks that this theorem about three lines
expressed in the equation
above is one of the prettiest
in geometry : it is so simple , )
to state and vet most of us l Cim J- l
would find it a difficult I G
matter to prove mathernatic- .[ G, ]- i
ally. T J

You will soon find that
wherever the straight edge
is placed, the middle read- Fig. 2—The total capacity of

calculated in the saume way as
two resistances in parallel.

ing is always smaller than
cither of the outer two; this
1s natural, since the second resistance acts as a shunt to
the first one, allowing extra current to flow, and so
giving a smaller equivalent vesistance.

Example with Three Resistances.

Let us suppose that we want to charge a 30 v. H.T.
battery from 110 v. D.C. mains at a rate of 30 milli-
amperes, and that we have available three resistances
of 6,000, 8,000, and 10,000 ohms. The effective volt-
age available for charging is 80 v., and on dividing
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I'ig. 3.—*¢ Straight line capacity '’ condenser.
B 5I

Fig. 4.—¢ Straight line wavelength’ condenser.
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Usetul Data Charts. (No. 11.)—
this by 30 mA., the necessary charging resistance works
out at 2,670 ohms.

How must the three resistances be joined to give this
value?  Evidently they must be paralleled to get the
small figure required; 6,000 and 8,000 in parallel give
3,430, and 10,000 in parallel with this gives 2,550.
which is the nearest approach that can be got.

In HHow Many Ways can Three Resistances be
Combined ?

Take three filament resistors of 4, 6, and 8
ohms; the various combinations are shown below, and
can be verified from the abac. There are eleven pos-
sible combinations :

Ohins, Ohms.

1.84 3 in parailel. 10 |

2.4 12 ; 2 in series.
2.7 { 2in parallel, 14

3.4) 18 3 in series.
;‘i | 2in parallel.

ll':i | 1 in series.

FADING
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Condensers in Series.

Two condensers, C, and C,, in series may be replaced
by a single condenser C, and the correct value for C is
given by

E L I

Clng G G5
that is, series condensers are added in exactly the same
way as parallel resistances, and so the same abac could
be made to do for both ; to avoid confusion, however, a
separate abac for condensers will be given next week.

It has already been pointed out in connection with
abac No. 2 that in short wave work a fixed condenser
is often put in series with a variable one when it is
desired to alter the range, and that the law of the tuning
scale will be altered thereby. Fig. 3 shows the result
in the case of a ‘* straight line’ capacity *’ condenser ;
the scale is no longer linear, and the capacity increases
rapidly at first as the dial is turned, and more slowly
afterwards. In Fig. 4 a *‘ straight line wavelength ”
condenser has its scale straightened out beyond 2zo
degrees on the dial, and it then approximates to a
““ straight line capacity *’ law. R.T.B.

AND THE DETECTOR.

Advantages of Leaky Grid Detection in Minimising Effects of Fading.

HE phenomenon of fading, as everyone knows,
1s due to variations in the atmospheric conditions
between the transmitting station and the receiving
aerial. These variations have the effect of making the
amount of energy picked up by the aerial, and passed
on from it to the receiver, change quite rapidly over
a wide range of values. It is hardly surprising, then,
that the signal strength given by a receiver tuned to a
station at a sufficient distance for fading to take place
should suffer from uncontrollable and rapid fluctuations.
These variations in strength are often astonishingly
large, it being no uncommon thing for a programme to
be completely inaudible at one moment and then,
perhaps half-a-minute later, to be coming in at such
strength that the output valve of the receiver is being
overloaded to the extent of several hundreds per cent.
It is clearty impossible to smootlie out these changes
completely at the receiving end unless very elaborate
apparatus indeed is used for the purpose. Even if it
were possible to do this, the tremendous extra sensitivity
required of the receiver during the moments of fading
would result in the amplification of all the ** background
noises.””  As a result, the usual expetience of fluctuat-
ing signals, heard against a background of constant in-
tensity, would be replaced by a constant signal, heard
through background noises whose intensity varied in
sympathy with the changes in sensitivity of the receiver.
But though the complete solution of the problem of
fading is not at present practicable, it possible in a very
simple way to limit the range of the fluctuations in
signal strength by suitable choice and operation of the
detector valve.
The outstanding characteristic of the anode-bend

B 53

detector is that the louder thie signal the morce effi-
ciently it rectifies it. If the high-frequency input to an
anode rectifier is doubled the output of rectificd signals
that it gives is increased approximately fourfold ; if the
input becomes ten times greater or smaller than its
original value the corresponding change in signal
strength (in volts) is of the order of a hundred times.
Conscquently any change in input due to fading is very
considerably accentuated by the rectifier, which 1s
exactly the reverse of what we want. An anode
rectifier, therefore, has its drawbacks in the reception
of distant stations.

The behaviour of the leaky-grid rectifier is quite
different from this. Gencrally speaking, it rectifies a
feeble signal more cfficiently than a strong one, and so
tends to smoothe out any differences that may exist
between the high-frequency inputs at different times;
at the very least, it refrains from emphasising them.
If the valve is deliberately overloaded with signals quite
a considerable increase in the input results in no increase
whatever in the rectified output; under these conditions,
unfortunately, the quality is very poor.

From this we may conclude that when we are listen-
ing to a station which is causing annoyance by fading,
we shall do well to convert our anode rectifier, if we
are using one, into a grid rectifier for the time being.
In quite a number of receivers a grid condenser and
leak is used with an anode rectifier, the negative grid
bias required for rectification being supplied through
the grid leak. In such a case the conversion amounts
to no more than the moving of a wander-plug from one
end to the other of a small grid battery, or perhaps inter-
changing the red and black plugs.
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PERMITS,

3rd, 1928.

Regulations of the International Radioctelegraph Convention.

The New Regulations.

In our 1ssne of September
drew the atlention of amatlewr trans
mitters to the mnew conditions under
which experimental transmitting licences
will he issned and renewed subject to the
Regulations annexed to the International
Radiotelegraph Conventien of Washing-
ton, 1927, also to the revised “ Q" code
and authorvised abbreviatious for use in
transmitting, and to the International
Prefixes winch will probably supersede
those drawn up hy the luternational
Amateur Radio Union, at Hurtford, Cou-
necticut.

The new Regulations will come
operation on January 1st, 1929, but have
already been adopted, as fur as amateurs
are concerned, i1 the United States; that
is to say, all new und renewed licences in
America will be subject to these Regula-
tions as from October Ist.

“We propose, therefore, biictly to re-
view the new Regulations and indicate the
changes which will affect amateur trans.
mitters in Great Britain.

0000

Validity of the Regulations.

Under Article 13 of the Convention,
the Regulations are divided into two
categories :—(1)  General  Regulations,
which have the same validity and come
into force at the same time as the Con-
vention; (2) Additional Regulations,
which bind only the Governments which
have signed t{hem. These latter are
mainly concerned with the procedure and
organisation of traffic with ship and air-
craft stations.

15th we

0000

Type of Wave Permitted,

Under Article 4 of thie Regulations, the
permissible types of wave are divided
into two classes, (A) Continuons waves,
(B) Damped waves. The use of Tvpe B
waves below 800 metres is forbidden as
from January lst, 1930, except as re-
gards existing land stations.  No new
Type B installations shall be fitted on
ships or aircraft after January lst, 1930,
except low-power transmitters of less
than 300 watts, and the use of damped
waves will he entirely forbidden, except
for low powers, after January 1st 1940
for ships, or Junuary 1lst 1935 for land
stations.

Class .\ (Continuous) waves, are sub
divided into three types:

1 ype !, Unmodalated continuous
waves of which the amplitude or fre-
quency is varied by the operation of
telegraphic keying.

Type 42, Continuous waves modulated
at audible frequency, eof swhich the am-
plitude or frequency is wvaried in a
periodic manuner at audille frequency
combined with telegraphic keyving.

Type 43, Continuous waves
lated by speech or music.

Type A2 waves will not be permitted
between 2,000 and 3,000 metres, except
for time-sigrals on 2,400-3,000 metres.

modu

into -

Type A3 waves (Telephony) will not
be permitted between 1,875 and 3,000
melres, therefore bhroadcasting stations
on this waveband will eventunally have
to comne inty the 1,340-1,8756 metre wave
band.

The wavelengths
whaolly or in part, for amatemr use ave :
150-167 etres (1,715-2,000 kC.), 75-85
metres (3,500-4,000 kC.), these two wave-
bands being also shaved by fixed and
mobile stations : 41-42.8 nietres (7,000-

reserved, either

7,500 kC.); 20.8-21.4 metres (14,000-
14,400 kC.); 10-10.7 metres (28,000-
30,000 kC.); and 5-5.35 metres (56,000-
60,000 kC.). Each Administration may
assign to amatenr stations one or more

of these wavebands.
0000

Accurate Wavemeters Essential,

Under Article 3 of the Regulations, the
Administrations concerned must take the
measures necessarv to assure themselves
that the frequency metres (wavemeters)
used for the adjustment of the sending
apparatus are calibrated as accurately
as  possible by comparison with their
national standard instruments. Under
Article 4 the waves emitted by a station
must be maintained at the authorised
{requency as exactly as the state of tech-
nical development permits, and their
radiation must also be as free as prac-
ticable from all emissions which are not
essential to the tvpe of communication
sffected IYveedom  from harmonics is
especially particulavised. In the cuse of
Gireat Britain and Northern Iveland it is

understood that every amateur lrans-
mitter will be required to use a piezo
crystal  wavemeler ov other tyvpe ap

proved by the G.P.O.
o000
Nature of Amateur Communications.

Under Avticle 6 of the Regulations the
Administrations  cotcerned  are  em-
powered to forbid the exchange of com-
munications  between  private experi-
mental stations in different conntries if
one of the countries hus notified ohjec
tion to sueh exchange.

Communications in  general must be
conducted in plain language and mnst
be limited to messages relating to the
expeviments and to vemarks of a4 per
sonal character, which, by reason of
their unimporiance, would not in the
ordinary course he sent by the public
telegraph service. In the case of Great
Britain the misuse of this privilege may
render 1t liable to withdrawal.

[eReRele]
Call-signs,

The call signs officially alloited to the
various  commercial  and  Governmeunt
stations will be retained, except that the
commhinations of Jetters heginmng with
A or B. being reserved for tlie geo-
graphical part of the Tnternational Code
of Signals, will no longer be used as
call-signs,

www americanradiohistorv com

Three-lelter call-signs will be used for
fixed and land stations, four-letter signs
for ships, and five-letter signs for air-
craft stations. Amatewr stations will use
the frst ov first two Jetters indicating
their nationality, and a single figure fol-
lowed by a group ot not more thaun three
lettevs.

0000
Nationality Prefixes.

The new natwnality prefixes appeared
i our issue of June 6th, but, owing to
an error, those for Chile and Honduras
were given as CI and HP instead of CA
and HR.

Great Britain will continue to use G
and Northern Irelund GI.  The United
States will, as from Octuber 1st, use W
within their continental limits, and K
for Alaska, Hawaii, Porto Rico, and the
Virgin Islands.  As "Great Britain has the
sole use of both G and M, it is possible
that the latter prefix may be used to dis-
tinguish British possessions which have
not otherwise a distinctive group of call-
letters At present M is used commer-
cially only in ships’ call signs.

Spain, having the entire group EA-\ to
EHZ, will, presumably, retain EAR for
her amatears. Accented letters are ex-
cluded, so there will prohably he a few
alterations necessary ameong Irencli ama-
temr eall-signs.

000G
Test Calls.

The * CQ’" call will be forbidden to
amateur transmitters, but o reasonable
use of the general call *“*Test’ will be
allowed. When making test signals in
order to adjust appavatus, these siunals
must consist of a series of Vs in which
the call sign of the transmitting station
is interpolated several times.

5000

Revised ‘“ Q *' Code.

The vrevised Q7 code and the
authorised abbreviations will be found
in the Appendix attached to the General
Regnlations, and amateurs will be well
advised to make themselves familiar with
the new code, as it differs greatly from
the old Q" code, which was devised
in the days when wircless was alinost
exclusively confined to ships.

Technical Consultative Committee.

An International Technical Consulia-
tive Committee has been formed for
studying technical and related questions
submitted to it by the participating Ad
ministrations or private enterprises. It
will transmit its opinicns to the Inter-
national Bureau for communication to
the Administrations or private enter-
prises concerned.  This Commiitee is
composed of experts from the Adminis-
trations and authorised private enter-
prises which desire to participate in its
work and share in the general expenses.
and, as a general principle, will meet
every two yeurs,
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, * The Wircless Worid,” Dorset House, Tuder Street E.C.4, and must be accomranied ty the writer’s name and address,

STANDARDISATION OF VALVE IMPEDANCES, ETC.

Siv,—T venture to usk whether there is ground for advocating
a closer measure of agireement between valve manufacturers as
io the published constants of their valves?

Taking one instance, that of valve impedance. We are
nowadays advised to match with care the impedance of our
anode circuits with those of their valves, or vice versa, and
are therefore led to select onr valves or choose our circnits in
accordance  with  published  valve-impedances (magnification,
ete.).

The Tatter may. however, he to some extent misleading unless
the conditions on which the makers’ ratings are based be
also taken into consideration.

For examnple, valve manufucturer A" states the
inpedances of say his LF., TLF. and power valves at x, v
and z ohms respectively; maker ¢ B’ gives quite different
range of nmpedances for valves designed for similav duties,
whilst maker ““C ' gives a list which may differ from the
others by some thousands of ohms. We are apt {o choose
from these figures the valves which we think will “ match”
the impedances of a given circuit without further endquiry.

But considevation shows us that maker A" for example.
measuares ull his valve constanis at 100 volts anode polential
(grid zero understood), whilst maker ““B's " valves may be
velerved to an anode voltage of 75. Muker ¢ C’’ may base
his valve impedances on several different ranges of a.p.;
30-50 v.. 50-70 v.. and 80-120 v., according to their designed
emplovinent.  Might not many of these impedances be found
i closer agreement if all were measured af the same range of
anode potential? The impedance of an L.F. valve a{ 30-50 v.
will usually differ considevably from: that at 75 or 100 anode v.

Thus, comparing makers’ details for two well-known 2-volt
valves designed for detector and low frequency purposes. we
have :

Valve A. Valve B.
Timpedance measured at 100 anode volls notl stated
H.T. battery volts 40 to 120 120 max.

A.C. resisiance or impedance 14.000 ohms. 22,000 ohms.

Tn the case of valve B it is not stated upon what anode
potential the impedance is based. but a graph is given with
curves for 30 v, and 50 v. a.p., from which simple calculation
shows the average impedunce hetween these voltages to be.
as stuled by the makers, approximately 22,000 ohms.

In case A, the published graph gives curves for 120 v.
100 v., 80 v., 60 v., and 40 v.; although this valve is cor-
vectly specified as of 14,000 ohmins impedance at 100 v. a.p., its
average impedance between 40 and 60 v. can be calculaled
from the graph to be 20,000 ohms.

Here are two valves, designed for similar service and
approximately of the same impedances (at any rate for their
lower anode potentials, since the curve for higher values is

B &%

not given tn graph B) which are yet vated by their nakers ol

8,000 ohims apart because based on different anode potentials.
This seems to be a case of ‘* distinction without difference ' :

vet, for circuit ‘“matching ’ the amateur constructor might

well be led to base his selection of one or the other aceording

Lo their specified ** impedances.” H. L. =
Brondesbury Tk,

MOVING-COIL REPRODUCTION.

Siv,—May T add a few remarks to the ahieady large volume
of correspondence in your valnable columns on moving-coil
speakers !

In the first place, it seems to me utterly impossible adequately
to reproduce large orchesiral concerts or orgau recitals in an
averuge living voom, owing to the acoustical features of the
room itself. But the nearest possible approach to realism can,
in my opinion. only be attained with a volume of sound which
compares relatively with the original volume. Fov the three
main components of any musical nole are frequency, timbre
{this, being muainly & question of harmonies, is closely related to
trequency), and volume. I suggest that if any one of these
is falsified, the other two ave likelv to become unbalanced. Tn
my search for perfection I therefore postulate a lurge volume

Owing to the unfortunate policy of the B.B.C., the modu-
lation percentuze of different items is udjusted to a constant
level. with the exception of the speaking human voice. which
is definitely over-modulated in the majority of talks and news
items. 1t is this fact, I think, which is vesponsible for the
arouse several of vour correspondents huve against the un-
natwral veproduction of the human voice by their moving-coil
speakers.

Incidentally, it is mnearly always the amplifier which is at
fault in such caxes. I find 1 practice that 1t is necessary teo
adjust the amplifier so that na ovevloading occurs when nearly
double the required volume of music is handled. 1f the volume
is then controlled and set so that it is bearable, the speaking
human voice is very much more natural. As T postulate a
large volume of music for faithful reproduclion. it is obvious
that the amplifier must be capable of handling grid swings of
a very much higher voltage than even the average ‘L85
hrigade 7 amplifier can saccessfully deal with. T use two L8SA
valves in a push-pull outpnt staged biased to - 180 volts und
with 450 volts H.T.

I am in agreement with vour correspondent. My . W.
Wolstenholme, that the finx obtained with & six-volt pot wind-
ing 1s quite inadequate. My own winding is 1,450 turns, and
consumes 2.5 amps. at 13 volts. There is no appreciable heating-
np, as the coil_is self-supporting and taped, and is a tight fit
on the core.

My annular gap measures hin. across the face of the pot
T put it this way deliberately because T confess that T cannot
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readily follow your correspondent, Myr. W. G. Lee, in his
rather subtle distinctions ketween ““length,” *“width,” and,
later, “ broadened.”  But 1 think he raises an nnportant poiut,
though 1 propose to criticise his suggestion of compensating
for a decreased flux by an increase in the nwober of turns in
the moving coil; as this number is definitely limited by con-
siderations of hizh-note cut off.

In conciusion, I must say that the moving-coil speaker,
though it may be a ““laboratory monster,” as My, William B.
West authoritatively states, is, nevertheless, the only satis-
factory reprodncer of the naudible frequencies, whether elec-
trical or mechanical or both, in existence to-day. 1f Mr. Wesl
traly prefers his liorn speaker, I suggest that he should con-
tinue to use it with his (doubtless) much overloaded semi-
power valve ontput. I confess I once owned one myself. Dut
do not let him tiy fo stop what small progress is being made
towards the zoul. H. PATRICK IIOLDEN,

Bolton.

Siv,—How nice to be one of the fortunate individuals who,
with the most primitive of apparatus, obtain perfect vesults!
Tlow we poor ** Fraukensteins 2’ must envy them! A simila
state of affairs exists in the gramophoue world, where a number
of diehards still refuse to acknowledue the superiority of elec-
trical recording over the acoustical method.

I have noticed the effect of realism mentioned by Mr. Pohu,
ubtainable when wearing headphones in a room in which a
lond speaker is operating, but the illusion is spoilt owing to
the inability of the phane diaphragms to respond to the very
high and the very low frequencies. In conclusion, I should like
to point out to Mr. Kennard that the General Electric Co..
I their booklet «n super-power valves, give the recative erid
bias for an LS5\ operating on 400 volts as 130.

London, N.1. H. W. SULLIVAN,

September 5th, 1928.

THE L.S.5 BRIGADE AND NOW THE PENTODE.

Sl_r,—The growth of correspondence on questions dealing with
moving-coil speaker reproduction has been followed with 1much
interest, and it is thought that the experiences of the writer
may be of interest both to the L.S.54 und the D.E.5A devotees.

It would appear from the experiences of correspondents as
set forth in your columns that both the I..S.5A brigade as
well as the more hwinble D.E.5A.ites suffer from -the same
form of distortion, varinusly described as ** dither,” ** rattle,”’
*“ blasting,” ete., but none of your correspondents sppeurs to
have observed that this form of distortion is seldom observed
when reproducing gramephone records, provided, of course,
that the amplifier is wbove reproach.

Some time ago it appeared certain to ne thut, where coil
driven speakers of high quality were concerned, both grid and
bottom-bend rectifiers were equally guilty of sufficient dis-
tortion 1o be objectionable, and I have tound that only a
valve operating as a diode iletector can give quality worthy
of the coil-driven speaker. For the benefit of those interested
the following details of valves” ete.. ave given: V. V,. screened
grid M.}F., V. PMIHF, as Diode, R.C. coupled to V.,
(PMLHT), R.C. conpled to V. (PMILT), which is ceppled by
an AF3 to a Pentode, V.

Volume control is incarporated in the H.F. stage und there
Is no reaction—the strength obtained when the grid of the
pentode is taking its maximum swing is more than adequate
for domestic use, and, in fact, it is found possible to overload
the output valve by as much as 10 per cent. without intro-
ducing the least sign of audible distortion.

Incidentally, the maximum IE.T. used is 160 volts. and T
can definitely assert that I now obtain far better quality than
I hitherto enjoyed with high values of H.T. and all the rest
of the L.S.5A paraphernalia; morecver, the volume is move
than any sane person could tolerate with the pentode fally
loaded. TUnder these conditions one canuot hear oneself think.

It is my firm conviction that if the L.S.5A brigade will con-
centrate a little more on the inpul end of their sets instead
of working on the assumption that perfection lies in the anode
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dissipation of the last stage, they wmay achieve something a
little nearer their heart’s desire. They must be prepared for
i painfully insensitive device in the diode rectifier, but. as
this can be compensated for by an extra stage of amplifica-
tion, 1t should not coustitute a serious drawback.
Colchester, HENRY C. RYLATT.
September 6th, 1028,

REALISTIC REPRODUCTION.

Sir,—The letter from Noel Bonovia-Hunt, in your issue of
Aug. 20th lust cannot bnt provide many of your readers with
grave doubts as to the supewority of his apparatus. Your
correspondent has noliced “ wonderful progress  in amplifier
design, but it is difficult to gather from his letter whether he
has applied modern kuowledge 1o the design of his amplifier.

Is it not general practice to so design the layout of wireless
apparatus so that no grid-curent flows? Do we not bias our
erids so that under no circumsiances can t{he coupling con-
densers become charged to the exient of passing cwirent?

Yet My, Ifunt would have us believe that we have to consider
the ‘“discharge ol each signal from the grid,”” and that the
formula T=CR is an important factor.

Seeing thal the coupling condensers in  a well designed
amplifier are virtually on open-circait, where can we apply
the time factor? Further, there being no conductive path
from grid to filament, wheve can we apply the currvent fuctor?
It wonld appear that Mr. Hunt is confusing the issue in
question by regarding the coupling condensers in the same
light as the output condenser feeding the I..S.

Apparently the writer of the letter is merely quoting
phrases from some hack-dated literature. If this is not so.
then the oniy conclusion to be drawn from his letter is that
he positively revels. in allowing grid-current to flow, and then
ntilises subterfuges to conceal its effects.

Would it not be more in keeping with modern design fo
lay the bogey at the door und see to it that our amplifiers do
not suffer from this defect? F. W. WOLSTENHOLME.

Retford, Notts.

September 3ird, 1928,

REPRODUCTION STRENGTH.

Sir,—May I beg space in vour columns for an appeal in con-
nection with the above? Many letters have appeared on such
matters as whether a brass band ought to be reproduced at the
original volume in crvder to secnre faithful reproduction, or
whetlier a mere halt-strength will do, and no doubt much valu-
able work for ths cause of wireless acoustics is being done
hy vour scientific contributors. But, unless they inhalit houses
either soundproof ov u considerable distance from their neigh-
bours, may I ask them to consider those neighbanys?

Just now attention is being drawn to the very serious problem
of city noises, and by no means too soon. In crowded suburbs,
where houses are often built .o that one can ajmost hear one’s
neighbours windmg up their watches, a really stentorian loud
speaker can be an intolerable nmsance, especially to those who
arve sick or who have spent their working day in the racket of
the city, and need quiet in then homes at the end of the dav.

In my personal experience I have usually found the genuine
cxperimenter to be cousiderale But such doctrines as that of
full-blast reproduction are often picked up by thonghtless people
who happen to be interested in wireless and able to afford the
necessary appavatns, with dive resulis to the peace of the dis-
triet in which they live. Will they please, for the suke of that
good citizenship and consideration which is even more important
than perfect reproduction, keep the volume down so that others
are not troubled, even if it mieans a slight sacrifice of the low
notes?  They will be vewarded by the grateful thoughts of
many who need peace after the stress of exacting work, and may
take further credit from the fact that they are preventing their
fine hobby from appearing in the list of noise-nuisances.

In the hope of reaching as mauny as possible of the actual
and potential sinners of the moving coil, T have addressed this
lerier to onr premier wireless journal. oS,

Birmingham.
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" The Wireless World "

be strictly enforced,

Supplies a Free Service of Technical Information.

The Service is subject to the rules of the Department, which are printed below,
in the interest of readers themselves.

these must

A selection of queries of general

interest s dealt with below, in some cases at greater length than would be possible in o letter.

Set or Spaaker?
that  wmy movinyg-coil loud
spevker gives a huzzing sound on
certain notes? I am fairly certain
that the set is free from blume, as
the reproduction is free of this juult
when [ use a reed-driven cone.
P. ¥ L
The production of a buzzing sound is
an almost certain indication that one of
the parts of the loud speaker is either
loose or is vibrating at its natural fre-
quency ou accouunt of insufficient damp-
ing.  You should pay special attention to
the coue, its suspension, and to the batile
Loard, if one is used, and you should as-
sure yoursell that the design followed is
a sound one. Incidentally, we doubt if
vou cun assume with confidence that your
receiver is altogether free from blame;
it may be that the moving coil instru-
ment shows up iperfections which would
not he noticeable with a less perfect
reproducer.

Why is i

0000

Accumulator Charging.

Is it possible to charge wmy 120-volt H.T'.
accumulator  battery  from 110-volt
A.C. mains with a rectifying valve,
but without a transformer.

F. A W.

Tt is essential that there should he a
voltage in the charging source in excess of
that of the batiery to be charged, so you
will require a step-up transformer between
the mains and the anode circuit of the
rectifying valve. In any case, it would
hardly > possibie to dispeuse altogether

-with a Lransformer, as one should be used

for filament heating of the rectifyving

valve, to avoid the excessive waste of
energy resulting from the insertion of the
large series resistarce which would other-
wise be required.

0000

H.F. Currents in the Phone Leads.
1 «m experimenting with « set having
tiwo stages of H.F. amplification und
a detector valve with phones in its
anode circutt. I have managed to
achieve  fair  stability, but am
troubled by hand-capacity effects,
which sometimes produce oscillation.

Can you suggest a cure?

F. D P.
Your trouble is by no nreans uncom-
mon, and we expect it is due to the
fuct that some of the high-frequency

B 57

energy in the anode circuit of the detec-
tor 1s transferred back to the input end
of the set through phones and body
capacity.  We recommend vou to adopt

- the arrangement shown in Kig. 1 (a), or,

better, a choke output system (diagram
(b)). The anode hy-pass condenser
should he of about 0.001 mid. capacity.
A
e
' HT.4
H.F.C.

@ ®

Fig. 1.—High-frequency currents may be
deflected from the phones by either of
these circuit arrangements.

RULLES.

(1) Only one queslion (wliieh must deal wilh
« sinygle speeifie poinl) can be answered.  Lellers
must be_conciscly worded and headed *° Injor-
walion Department.”’

(2.) Queries must be writfen on one side of
the paper, and diugrams drawn on a separale
sheet. A sclf-addressed stamped envelope must
be enclosed for postal ceply.

(3.) Designs or eircwdl diagrams for complete
receirers cannol be given,; wnder preseni-doy
conditions justice cannol be done to questions
of this kind in the conrse vr a leller.

(1.} Practira? wiring plang cannol be supplied
or considered.

(5.) Desiyns for
choles, power
supplied.

(6.) Queries urising from the construciion or
operalion of veceivers must Le confined fo cons
structionnd  sets deseribed in *° The Wireless
World ” or to stundard manufacturers’ reeceivers.

Readers  desiring  injormation on matlers
beyond the scope of the Information Depar!-
ment are invited o submit suggestions regarding
subjects to be {treated in future wrticles or
paraqraphs.

components such as 1.}
frunsformers, efe., cannot be
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You should assure yourself that the ILF.
choke does not couple up with the
detector grid coil, or the cure may be
worse thau the disease.

0000

Tuned L.F. Amplification.

With reference to the tuned note Jilter of
which the circuit diugram was given
in the “ Readers’ Problems’ scetion
of your issue for Auqust 15th, [/
should like to Inow if it is possible
to increase 1t3 umplification by using
reaction in the sume way as in 1.F.
circults, 1t is assumed that this
addition would narrow down the band
of audille frequencies to whiclh the
L.Fampliper would respond.

M. S, AL

Yes, L.F. reaction is quite possible, and
its effects would be as you say. It could
be applied by nserting a reaction coil be-
tween the plate of the output valve and
the telephones ; this coil would be coupled
to L, (Fig. 1, page 212). At the sume
tlme, it will DI(J]ull)]V be necessary to in
crease the cupacity of the phone by-pass
condenser.

A still simpler way of obtaining a simi-
lar elfect is to arrange for variable
coupling between the coils L and L.

» GO
Short-wave Reception.

Do you tiink it is veally worth awhile for
me to include a separate reactor valve
in the short-wave receiver which [
am albout to construct?—T. W. A,

If one is limited to a detector-L.b.
combination for short-wave work, it can-
not be denied that a separate reactor
vilve is distinetly helpful, but we ave in-
clined to think nowadays when real
H.¥. amplitication on these wavelengths
is possible, it would be better to use the
extra valve in this wav.

w2
A Correction.

In the diagram of a parallel-feed H.F.
circuit which appeared in the ¢ Readers’
Problems ** section of our issue of Sep-
tember 19th a fixed condenser was in-
advertently omitied from the drawing.
This may be of 0.001 mfd. capacity; it
should be inseried between the point
where the H.I' valve anode joins its asso
ciated choke and the junction between
detector g¢rid coil and grid condenser;
the purpose of this condenser is to pre-
vent a short-circuit of the H.T. battery.
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For the *Short-Wave IIL.”

Will you yrce me winding data for the
set of coils (from 1C fo 150 metres)
used e the ** Short-Wave 111" de-
scrtbed in ' The Wireless World
for September 14th last year?

E. 8. W,
All the coils have a diameter of 3

inches, and are wound with No. 18 D.C.C.

wive, spaced ten turns to the inch. There

is a spacing of 4in. hetieen the reaction
and grid sections,  An aerial winding of
five turns is used with each of the coils.

Below is given data for the complete

set 1—

Girid Reaction
Winding. Winding.
(M) 16 turns. 8 turns.
(h) 8 ., 4 .
€ 3 . 2
() 1 turn, 2 o
o000

Modified Transformer Construction.

I= it possible to apply the general iden
vt the design of ** Wireless World
transforners fo compact coils wronad
in the form of a series of “pan-
calees” hoth as reqards the secandary,
primary, and newtralising windings?
11 so, 1 should be grateful for any
information you can yive wme as to the
correct velative position of the various
sections, awd cspeciatly with reqgard
fo the connections of the varions ends
of the windings, H. B. N.

Quite good transformers of compara-
tively small  dimensions may be  con-
strneted on the lines you suggest, und we
think you would he well advised tn adopt

the method of assembly shown in Fig. 2

tn),  This diagram represents a section

through the coil, and in it the secondary
wires are shown Dby large circles, the

Wireless
Worldl

depth as the secondary, and the spacing
between these sections should be approxi-
mately 1/32in. You may encounter some
little difficulty in devising a method of
winding whereby the fine wire coils wound
as single-layer banks may have the wneces
sary spacing between adjacent turns: tins
applies more particnlarly to the short-
wave transformers.

Regarding the design of the secondary
winding, we think vou will be well ad-
vised to read articles which appeared in
our issnes of December 8th and Decem-
ber 15th, 1926, where coils on these lines
were discussed.

0000

A Defective Winding.

The coupling between the detector and
first stage LF. amplifier in any re-
celver consists_ of a “double inipe-
dance arrangement in which there
ix a chole in both anode and grid
cirentls, I am troubled by « very
bad craclding, which i< at times al-
wmost deafening, bhui awhich occasion-
ally disappears  for o« considerable
lenylh of time. Can you make a suy-
yestion as to what s wrony!

W. T,
Assuming that you have carefully tested
the various connections in your set, we
consider it certain that the fanlt will be
traced to a defective winding in the
double impedance coupler, in which there
is probably an intermittent open cirenit.

You can test this hy substituting exter-

nally for the anode winding the primary

of a disused tramsformer ov a resistance.
while the grid impedance may be replaced
temporarily by a leak of about one meg-
ohm,

By this procedure you will he able to
decide which winding is faulty.

o
onoool
eees0e—» T

;§§

(a)

H.T +

fijs—

(b)

—

Fig. 2.—Sectional diagram (a) showing disposition of windings in a neutralised H.F.

transformer with * pancake’ coils.

The lettering, corresponding with .that in the

circuit diagram (b), indicates the external connections.

primary winding by black dots, and the
neutralising coil by smaller circles. All
windings ave in the same direction. Yon
should be careful to follow exactly the
connections shown; the various ends are
marked with lettering which corresponds
te that in the circuit diagram (b).

The primary and neutralising windings
should

occupy approximately the same-

HL.F. and Reinartz.

I should be glod if you conld tell we if
it i3 possible to work « stage of 1.1,
amplification in front of a Reinartz
detector followed by two L.F, valves,

E. K. T.
The Reinartz cirenit depeuds essentially
for its operation on the critical control of
reaction, and we consider that its advan-
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tages are largely lost when an attempt is
made to add H.F. amplification. In any
case, this must be interposed between the
present aerial tuning crveunit and the de
tector valve, and the alterations are so
extensive that -in practice it becones
secessary to re-design the receiver. The
difficulties in the way of effecting the
modification you desire were discussed in
an article entitled “ Adding H.F. Ampli.
fication ™ in onr issue of June 27th, to
which you are referred.

[alR el ol o}

Where Reaction is Unnecessary.

In = The  Wireless  World>  for
August 31st lust year you described a
method of adding reaction for use on
the long acaves to the oriyinal
v Keeryman Four.”  Would a modi-
fieation of this sawe plan be opplic-
able to the ** Standurd Four ' ?

C. F. H.
We do not recommend yon to attempt
the addition of reaction to the “ Standard

Four,” which alveady includes H.F. am-

plification en both wavebands.

0000

Ohms Law and the Eliminator.

I have an eliminator with « single output
of ubmt 130 volts, achich gives very
satistactory results, but T showld like
to try the effect of applying a some-
what lower voltage to the unode of
iy detector valve. How can one cal-
culute the value of the series resist-
unce, awhich I wnderstand can e in-
serted to absorh the surplus voltaye?

. DI

Having decided on the voltage you re-
quire, the first step is to estimate the
anode current which will be passed by the
valve at that voltage under normal opera-
ting conditions, This can be ascertained
by actual measuvement with a milliam-
neter if a battery is available, but, fail-
ing this, you cun obtain a sufliciently
close approximation by consulting the
maker’s curves. The value of the resist-

ance (in ohms) is then obtained by divid-

ing “volts to be dropped in the resistance

x 1,000” by * current consumed by the

valve (in milliamps).”’ “Volts to he

dropped ”* is aseertained by substracting
the desived voltage from the actual volt-
age output of the eliminator.

ooco

Neutralising and Sensitivity.
I have recently constructed the original
“CAll-Wave Four ™ as described last
“year, and am obtaining very gyood
results on the luong waves, hut on the
naormal broudeast bund I can receire

only two stations. Is this because
the set is not correctly neuwtralised?
J. B

We think it probable that vour medium-
wave H.F. transformer is faulty, or that
its pins are not mi-kiag good connection
with the sockets. Provided that the set
does not osculate uncontrollably (we take
it that it does not), it is certain that the
poer sensitivity of which you complain is
not due 1o incorrect balancing; the effect
of this wanld be rather to increase scnsi-
tivity. dune to the fact that the H.F. valve
would be nvarer the point of oscillation.
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A RESPONSIBILITY.

N our issue of August 29th, in announcing the appear-
ance of many new types of valves, we said ‘It so
happens, no doubt, that progress in the development

of components other than the valve has coincided to some
extent, but it is quite certain that the progress in receiver
development as a whole could not have proceeded very
far unless valves had at least kept pace with the times.
As it is to-day, it is probably correct to say that it is the
valves which lead the way in efficient receiver design, and
probably at no time in the history of broadcasting has
the wireless user had placed at his disposal all at once
such a wonderful choice, both in new valves and im-
proved types, as become available o him this autumn.”

Dependence upon Valves.

A chain is as strong as its weakest link, and the com-
parison between a chain and a wireless receiver is apt,
especially if we consider the valves as links in the chain.
Many new receivers have been specially designed on the

A 15
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basis of the characteristics and performance of new types
of valves, and in many cases the designers of the sets are
not associated in any way with the designers and pro-
ducers of the valves, so that these producers of et are
virtually at the mercy of the valve manufacturez- and
depend entirely upon them and their products to make or
mar the success of their receivers.

Past Disappointments.

This is, of course, a very grave responsibility for the
valve manufacturers to have to shoulder, and we may,
perhaps, be excused if we fecl some little anxiety as to
whether this responsibility will be met in such a way as to
give satisfaction both to the set producers and, in turn,
the public.  We cannot overlook the fact that 4dt the
Radio Show of 1927 certain valves were exhibited which
never actually came on the market, whilst other new
valves shown then were practically unobtainable in many
parts of the country for quite a long while after the Show,
and those which were available often showed a distress-
ing deviation from type. We hope that the lessons of
the past have been learned and that we have really no
cause for anxiety. Hitherto the standard of valve pro-
duction in this country, when once new types have been
established, has been admittedly high, and failures in sets
have very rarely been attributable to valves, except
where, through old age or mishandling, the filament has
suffered.

It would be a very sad day in the history of broad-
casting in this country if, in production, the new
tvpes of valves failed to maintain the standard expected
trom theoretical considerations, and the public were
driven to adopt the attitude of first suspecting the valve
in the event of any failure in their sets.

0000

OUR SHOW COMPETITION.

S we go to Press with this issue entries for our Show
Competition are reaching us in very large numbers
by every post. Readers will appreciate that the

sorting out of votes under so many headings and with so
large a number of entries is likely to take a considerable
iime, and the sorting could not commence until after
October 8th, which 1s the last date for entries to reach
us. The task has, however, been undertaken by a firm
of chartered accountants with a wide experience in
handling ballots of this nature, and as early as possible
an announcement will be made concerning the result of
the voting. We feel sure that the resalts will prove of
very congiderable interest.

www.americanradiohistorv.com
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Some Interesting Data
Based on

Actual Measurement.

N OME time ago the writer re-
S quired to use a screened-grid
valve as an
rectifier  and  made  certain
measurements 1o find, experi-
mentally, the best operating conditions.  As there ap-
pears to be little information on this subject, it is thought
that the results obtained would be of sufticient interest
for publication.

The specific problem was to tind the best operating
conditions for typical sereened-grid valves now on the
market when following an H.F, amplifier, where the
detector input might be expected to be fairly large—
perhaps of the order of half a volt.  Before proceeding
to the actual measurcments, it is interesting to consider
the ordinary static characteristics—i.e., the plate volts—
plate current curves—for the valve when different screen
voltages arc used. A set of curves for five different
screen voltages is shown in Fig. 1. Each curve is secn
to consist of four main parts: first a rise A B3, then a

anode-bend

: Wireless
World
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TS A DEIECIOR:

Lllmd

By
A. P, CASTELLAIN, B.Sc.,
A.C.G.1, D.I.C.

fall B €, in which the plate current may actually reverse
due to secondary emission ; another greater rise C D, the
large increase of current occurring for quite a small
change of plate volts, and finally a nearly horizontal

b-toody

<
<
LA UY
h (1
1

f
AFJ?__

Fig. 2.—Apparatus for experimental investi-

600

gation of rectifying properties of a screened-
grid valve. A 500-metre oscillator was

coupled to a tuned circult across which was

—— o le
L | connected a valve voltmeter.

500

portion D E, where the current does not

400| /D

— change very much with change of plate

voltage. When we wish to use the

300 A

valve as an amplifier it is the portion

] — D E which is of interest, but when we

200 -

| wish to use it as a rectifier the curved

portions of the characteristics must be

used, preferably portions such as B,

C, and perhaps D, where the curvature
1] is a maximum. The portion B does

NN

not appear to depend on the screen

PLATE CURRENT IN MILLIAMPS
~
]

volts for its position—i.e., it occurs at

\\‘

=100 AN

about 10 volts on the plate for any

N/

screen voltage between 20 and 60, while

N
¢

the positions of the parts C and D most
definitely do depend on the screen

0 0 20 30 40 50 60 70 80
PLATE VOLTS

90 100 10

voltage.
It is difficult, if not impossible, even

Fig. 1.—Anode-voltage d
screcned-grid va“ve.

emissioa.

| urrent curves for various screen voltages using a
Note the negative resistance portion B C D due to secondary

to estimate the best operating condi-
tions of the valve as an anode-bend
rectifier from the curves in Fig. 1, as

A 16
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Fig. 3.—Rectified output for the screened-grid valve., The voltage
on the screened grid was 40 and 0.41 volt input was impressed on
the control grid.

the mutual conductance and amplification factor are
varying all over the portion A to D.

The circuit of the apparatus used in the experimental
investigation is given in Fig. 2. A 500-metre oscillator
was used as the source of H.F. input voltage coupled
to a tuned circuit across which a valve voltmeter was

20—+ — —-—{ —t—

10

OQUTPUT RECTIFIED VOLTAGE

0425 05 075 10 125

ANODE RESISTANCE R

Fig. 4.—Various velues of anode resistanc.s plotted ng-inst rectified
output for a screened-grid valve, The screen voltage was 20.
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connected. The valve voltmeter was of the dead-beat
reflecting type, giving quite a large deflection for half
a volt, and was used both to measure the input volt-
age and to check the constancy of the latter.

The input E.M.F. was of sine wave form (un-
modulated), and the results to be described giving recti-
fied voltage thercfore refer to rectified H.F. voltage
obtained by the product of the rectified current and the
plate resistance R.

Taking values of R at random, and plotting rectified
current against H.T. volts supply to the plate, with
constant screen voltage and constant H.F. input volt-
age, the curves obtained have the same general shape
as the static characteristics of Fig. 1. Curves plotted
for a screened-grid valve, with 40 volts on the screen
and 0.41 volt input, are shown in Fig. 3. These show
that quite good rectification can be obtained with only
20 volts H.T. with 1 megohm in the plate circuit, but the
plate voltage is rather critical, while better rectification
can be obtained with much higher plate voltages with
both values of resistance R, and, moreover, the H.T.
value is not so critical provided it is above 70 to 8o
volts.

A further series of measurements, to show the effect of
varying the anode resistance R for several values of
H.T. and screen voltages, with a constant H.F. input

|
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Fig. 5.—~Curves giving rectified output witt 40 voils on the screened
gria. At 60 vclis anode potentiel an increasc of anode resistance
from 075 te 1 megohm causes a decided drop in rectified output.
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Screened-grid Valve as a Detector.—
was undertaken, and three specimnen sets of curves ob-
tained are shown in Figs. 4, 5, and 6. In Fig. 4 the
screen volts are quite low—only twenty—and the curves
indicate that the output rectified voltage is very nearly
proportional to the anode resistance, or, in other words,
the rectified current is nearly independent of the anode
resistance.  For certain classes of work, notably
measurement of A.C. voltage, this property may be ex-
tremely valuable, for it means that the rectified current
for a given input voltage will not vary with change of
battery resistance or D.C. measuring instrument, and,
incidentally, that very high resistance sources of H.T.
may be used. With higher screen voltages, as in Figs.

5 and 6, some curious effects may be shown, unless the.

H.T. voltage is considerably higher than the screen volt-
age. For instance, in Fig. 5, for 60 volts H.T. there is
a very decided reduction (about 50 per cent.) in output
rectified voltage on changing the anode resistance R

from 0.75 to 1 megohm, whereas with 20 volts H.T.

there is almost a corresponding increase.

This effect is almost certainly due to a change in the
operating point on the characteristic, for one value of
resistance the change of slope is quite different from that
with another value of resistance. This effect is most
marked in Fig. 6, where, for 40 volts H.T. and about
0.9 megohm anode resistance, the rectifying conditions
are quite good. Such values of R and H.T. are very
critical, and for most purposes it will be more convenient
to use the higher values of H.T.

Here, again, the effect just referred to may be utilised
to detect the change of a high resistance from a pre-
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Fig. 6.—Here the screen voltage Is 60. The drop in rectified
output as the anode resistance is increased is vcry marked,

Fig. 7.—With a constant anode voltage of 120 the curves show the
reciiiled output for various anode resistances and screen volts,
determined value, and may be most useful for apparatus
using relays of any description or for photometric or
other work, where a balance of some sort is required.

From what has already been said, it would appear
advisable to use a high value of H.T. voltage, and to
show the effect of screen voltage on the output the curves
of Fig. 7 have been plotted to the same scale, with an
H.T. voltage of 120. These show that if comparatively
large values of anode resistance R are employed, a
screen voltage of about 40 is the best, while for smaller
values of R below 250,000 ohms, a higher screen volt-
age will give better results. Screen voltages up to 8o
were tried, but a decided reduction in output for all
values of R was found on increasing the screen volts
much over 60. '

When using the valve as a rectifier in a broadcast re-
ceiver, where modulated H.F. input will be dealt with,
the anode resistance R should not be excessively high,
owing to the shunting effect of the stray and input capa-
cities of the following L.F. amplifier. Taking o.5
megohm as about the limit,- the best rectification effi-

. . . 2.
ciency obtained in the measurements was 0—51 = 6.1,

which compares very favourably with a three-electrode
valve under similar conditions. The rectification effi-
ciency is here taken as the rectified output voltage
divided by the input voltage (unmodulated).

A 18
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Some Notes on Re=modelling

URING the past few months there have been
strong and persistent rumours current concern-
ing improvements in the design of existing valves
and the development of new types. That these were
founded on fact 1s evinced by the remarkable charac-
teristics possessed by some of the new valves shown for
the first time at the Olympia Wireless Exhibition this
year. It Is certain that these will mark a new era in
the design of receiving apparatus and much of the old
practice will gradually die out.
More often than not a wireless receiver is regarded as
a conglomeration of parts, each performing its own little
function without regard to the working of other units
comprising the whole. This view of the case is entirely
erroneous, and it would be well to dispel it at the out-
set. A wireless set ad-

a Receiver for the New Valves.
By H. B.

DENT.

likely to lead to difficulties, in spite of its wonderful
characteristics, is the pentode. This opens up a new
vista in Jow-frequency amplifier design which will surely
see the end to practically all the troubles so often asso-
ciated with this portion of the equipment.

The Output Stage.

Let us first consider the possibilities of utilising this
valve in the output stage of a popular type of set. A
recelver justifying this description would consist of one
efficient H.F. stage, followed by an anode bend detec-
tor, probably a resistance-coupled amplifier, and ter-
minating in a good super-power valve. Unless due
consideration is given to the matter it might at first
appear somewhat ridiculous to devote space to discus-

mittedly consists of many

change, but when it is real-

small parts, but to obtain
anything like pleasing re-
sults each must pull its
weight in the team spirit,
and it is fatal to replace any {
component without giving (n
careful consideration to the

technical merits of the new
part which replaces it. In
all modern receivers the
valves are the pedestals on
which the design is built up,
and if these are unable to

2 mfds
CHOKE

G.B. -

ised that the pentode at
present will not handle grid
swings greater than 18 volts,
it becomes obvious that,
to substitute this for a
valve which hitherto was
dealing with grid swings in
the order of 40 volts or
more, will certainly result
in the new wvalve being
overloaded. A 20,000 or
30,000 ohm valve used as
an anode bend detector and

sing an apparent simple
-J-%-#-H.T.

carry the burden imposed

resistance-capacity coupled

on them, the whole struc-
ture becomes unsafe, and in
nine cases out of ten some
innocent  component is
blamed for the failure. It is obvious, therefore, that
with new valves having improved characteristics con-
siderable care must be exercised in substituting these

amplider in the set.

for those recommended by the designer of the
set.
Of the new valves available the one which is most
A 19

Fig. 1.—When the pentode valve is used it must be the only L.F.

Note the de-coupiing resistances in the

detector anode, and the pentode screened—grid; R, = 20,000
ch.ns,, and R,=5,000 ohms as used in the Megavox-Three.

to the following stage can
reasonably be expected to
deliver a peak voltage of
about 5, or a grid swing of
To volts, to the grid of the first low-frequency ampli-
fier. Therefore, if a pentode follows this the penulti-
mate stage must not give an overall amplification of
more than 2, otherwise the permissible grid swing on
the output valve will be exceeded and distortion will
follow. Under these conditions the first L.F. amplifier
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New Lamps for Old.—
hardly justifies its existence and could conveniently be
omitted. If a transformer is used in place of the resis-
tance coupling following the detector, it would be pos-
sible just to fill up the grid of the pentode without over-
loading the detector. There will be no loss in L.F.
amplification, as the pentode has a magnification factor
of between 60 and 8o, according to the type used, and
this is comparable with what could normally be ob-
tained from any two-stage amplifier using a good super-
power valve in the output position. “Furthermore, the
omission of one L.F. amplifier will greatly diminish the
risk of low-freqiiency oscillation, although the detri-
mental effect of battery resistance cannot be entirely
ignored, in view of the peculiar construction of the new
valve. One factor which should weigh heavily in
favour ‘of the pentode is its power-handling qualities.
Used with an anode potential of about 150 volts, it will
deliver to the loud speaker an electrical input compar-
able with that given by an

Wireless
World
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The very high A.C. resistance of the screened-grid
valves seems to present some difficulty unless the
reader is prepared to redesign completely the H.F.
amplifier. That a slight re-arrangement will be re-
quired is inevitable, as in most cases the valve must be
inserted through a hole in the screen separating the
aerial-grid and H.F. transformers.

The H.F. Amplifier.

By shifting some of the unimportant components, such
as by-pass condenser, valve-holder, and taking advan-
tage of the space previously occupied by the neutralis-
ing condenser, which is now no longer necessary, the
valve should be accommodated with ease. As the
object is to separate by screening the grid and plate cir-
cuits, the valve must be pushed through the screen from
the side wheve the grid coil is mounted, consequently
the L.T. wiring should be extended.

In view of the higher A.C. resistance of these valves,
the usual primary winding

L.S.5A type of valve with
350 volts H.T., assuming, \
of course, that both are
being worked under favour-
able conditions.

In addition to the other

SCREEN

of about 15 turns on the

+8ov. normal  broadcast wave-
length H.F. transformer is
+izov. inadequate to enable the

best results to be obtained,

GRID and an increase should be

advantages conferred, this made. A transformer ratio
brings the moving coil type L of about 1 to 1} is desir-
of loud speakers within the - able, but this would neces-
reach of all.  Hitherto, | sitate re-winding the coil.
‘only those who had access = : 068~ [ This coursec is recom-
to a high H.T. voltage ‘9 mended, but those who do
could expect really good not wish to go to these
results, but now that this- LT~ | lengths could obtain very

only obstacle is removed,
coil-drive loud speakers
should enjoy the popularity

fair results by retaining the
present transformer and
utilising the idle neutralis-

they rightly deserve.

Although Dbattery resis-
tance is not likely to prove
so harmful when a pentode is employed in place of the
two L.F. stages usually fitted, the construction of this
valve demands that certain precautions should be taken
to prevent L.F. currents from getting access to the
screen-grid.  This can be accomplished by fitting a
5,000-ohm resistance between the screened grid and the
JH.T. battery with a z-mfds. by-pass condenser from
-the valve side of the resistance to the L.T. minus. It
would be advisable to take similar precautions with the
detector, although in this case the resistance should be
made somewhat larger ; about 26,000 ohms is suggested.
The general arrangement is shown diagrammatically
in Fig. 1

Substltutmg one of the improved three-electrode
valves for the detector should not present any diffi-
culty or call for special comment, as the usual values
for the interstage coupling following a high impedance
detector will be quite suitable. It might be advisable
to mentiou before leaving this subject that a valve of
the Muilard P.M.4DX type now permits a transformer
to be employed following an anode-bend detector valve
without incurring the low note loss usually associated
with this combination.

Fig.2.—Suggdested modiication to the connections of the primary
and neutralising windings on a ** Wireless World ' type of H.F.
transformer when used with a screened-grid H.F. valve.

ing winding to augment the
primary, thereby decreas-
ing the ratio to a little over
I to 2. The modification is quite simple and can be
carried out without altering the transformer in any way.
It is immaterial whether or no interchangeable coils are
fitted ; the alteration will be the same in either case.
The H.F. transformers used in Wireless World
sets have the primary and neutralising windings wound
over the secondary, and as these are virtually con-
nected in series, all that is required is to remove the
H.T. positive lead from the junction of the primary
and neutralising coils and connect this to the point on
the coil, or base-board fitting, to which the neutralising
condenS(r was attached. Any associated components,
such as by-pass condenser or series resistance, should
be removed also from the old position and connected to
the new. These modifications will be more easily fol-
lowed by referring to Fig. 2. It would be advisable to
take steps when making these alterations to prevent our
old enemy, the H.T. battery resistance, from making
its presence felt in the shape of H.F. instability, due to
a common resistance in both plate and screened-grid
circuits. As an antidote it is suggested that 600 ohms
resistances be connected in both circuits with by-pass
condensers of about 0.1 mfd.
A 20
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The Important Influence of the Diaphragm Surround.

By N. W. McLACHLAN, D.Sc., M.IL.E.E., F.Inst.P,

N a former contribution we discussed some cycles, which spoils the reproduction and makes music
I[ measurements of the alternating current in a coil- more like that from a hurdy-gurdy, whilst human speech
drive loud speaker.* By making the resistance of emulates the deep-throated night cries of the jungle.
the power valve sufficiently low, marked variations in ~ We must not be too academic and rule resonances out
the coil impedance caused perceptible irregularites in  of our practical problems entirely. It is granted that
the coil current.  One irregularity was particularly pro- we do not desire them, but, like the poor, they are
minent, namely, the sudden fall in current when the likely to be with us for some wons hence. In other
resonance frequency of the diaphragm surround was words, whilst attempting to allay resonance effects and
reached. The object of this article is to discuss this eliminate as many of them as possible, we must at the
resonance phenomenon in a fairly detailed manner. moment accept these phenomena as inexcludable evils.
These resonances pertain to the lower part of the If the surround resonance can be relegated to the sub-
audio-frequency spectrum. The physiology of the aural audio frequency region (say below 30 cycles) it will be
organs is such that the effect does not cause so much fairly harmless. From the curve of Fig. 1 we see that
annoyance and irritation the resonance is so sharp
as 1t would at a higher that matters are substanti-

frequency where the ear is 7,;50 t I {xlv_h_ ally normal at a frequency
much  more  sensitive. & \2A range of 20 cycles on each
There is a degree of blur- |58 B4 | side. Now, it is never
ring in the bass, but the Eg A H safe to dogmatise, but
general result is to give |z2Jao - one's  experience drives
one a sense of ““out of |[°Z A 7 one in quite a definite
balance music” and lack |[Sw - direction. Thus, in mak-
of precision in transients. ;: T ing a statement concerning
Whether  the frequency |82 H T T the best material to be
be high or low, a limit |,43° y T used as a diaphragm sur-
is  reached beyond |29 [ SEEEE round, we must take up a
which the resonance be- |Su 11 - definite attitude. There is
comes intoleruble.  Sur- |, CECTHH l A N no material at present in
round resonances exist in = 1 inmn - existence—what are the
every coil - drive  loud éjw | - chemists doing!—which is
speaker, but some are very [0 WEN ANNEASGEAEENSRESEEEE NS entirely satisfactory as a
definitely worsethan others. o 1 X T diaphragm surround. I
I have in mind a compara- § T ! A cannot claim to have tried
tively small cone with a sobrt o it H T more than a few materials.
form of leather surround. 50 100 150 200 Only the first of the fol-
The model in question has RIS [ GrELES (3R BAees lowing list  approaches
a resonance at about 75 satisfaction.
——sa—= Fig. 1.—Curve showing alternating current in moving-coil loud (I) Good brown rubber
Y Phe Wiveless Wovid. speaker at low frequencies. The fall ln current at X, lg‘due to sheet. (2) Rubber apron.
August 8th, 1928, p. 154. resonangﬁszfn:‘ili‘igh;?%?;p?lr:ﬂs;;n;l;’t;g; }\rl‘:::]e tttlml: ?::lrl-r?otu):zi‘b due to (3) Chamois leather.  (4)
A 21
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Resonance in Moving Coil Loud Speakers.—

Kid leather. (5) Rubberised silk. (6) Woollen stock-
inette.  (7) Silk stockinette. (8) Jap silk. (9) Thin
paper.

In a good grade of thin brown rubber we have—in
my opinion—a material which will give a mechanical
resonance below audibility. True, it is subject to cli-
matic conditions, which necessitates a fairly large air
gap and frequent re-centring of the coil.  Some of the
other materfils are subject in lesser degree to the same
complaint, and they are in-
capable of giving the low
‘ resonance frequency pos-
; sible with rubber. Whatever

> material is used, care must
- be taken to ensure that
when contraction occurs the
resonance frequency does
Av/ not encroach on the audio
. | range. It is not easy to
differentiate between two
somewhat similar surrounds
by tests on broadcasting,
unless the overall intensity
is adequate to make the bass appreciably audible as it
is in the original sounds. This is where the advantage
of measurements, such as those illustrated in Fig. 1.
resides. Again, a surround ought to be perfectly elastic
over the amplitude of travel of the diaphragm. Paper
is not elastic, nor are items {5) to (9), whilst the two
leathers are half and half in this respect. There is a
definite amplitude limit with all materials, but it is
greatest for rubber.

In practice the diaphragin should move purely axially.
But anyone who has reproduced the pedal notes of the
organ knows full well that it gets up a sideways wobble

Fig. 2.—A conductor A B
carrving a steadv uni-
directional currentin field of
strength H lines per sq. cm.

Fig. 3.—Showing coil tilted in pot magnet.

and bangs on the pot.  This is due to two causes: (a)
the coil and the magnet pin are neither co-axial nor
concentric, (h) the constraining force of the surround
is unequal round the periphery of the diaphragm. We
can illustrate the point quite aptly by aid of a dia-
gram supplementing the dynamics of the issue.

In Fig. 2 AB represents a conductor carrying a
stcady unidirectional current, and it is situated in a
magnetic field of strength H lines per square centimetre.

www americanradiohistorv com
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There is a force on the conductor which acts in such a
way that the conductor is driven out of the field, unless
it is constrained to stay in position. The force in the
case under consideration
acts in a direction perpen-
dicular to the planc of the
paper. The conductor will,
therefore, be propelled so as
to hit us in the eye. This
well-known electromagnetic
law can be stated thus:
““When a conductor situ-
ated in a steady magnetic
field carries a current, there
is a mutual action between
the steady magnetic held
and that of the current in
the conductor. By virtue of
this, a force -exists which
propels the conductor at
right angles to itself and at
right angles to the field.”
Now this is a really simple
case. The general case
where the field and con-
ductor are at an angle in
space, and when the con-
ductor is curved and not
straight, is more difficult. It
is in reality the case we have
in point, i.e., the coil-drive
loud speaker.

To simplify the problem
we must take a single turn
¢ and imagine it to consist of
myriads of extremely small,
straight ~ portions  (i.e.,
chords) arranged to form a
circle. Then the force on
each of these minute
chords is considered sepa-
rately, and afterwards all
the forces added up to make a grand total. This latter,
as is well established in mechanics, can be represented in
magnitude and in direction by a single force. At the
moment we are not so concerned with its actual magni-
tude as with its direction
relative to the axis of the coil. .

Turning to Fig. 3 we have I
an exaggerated view of the
coil in the pot when the dia-
phragm surround is loose
and flabby. The side view
consists of two ellipses, one
representing the front and
the other the back of the
coil. At the point P the
wire of the coil is in the
plane of the paper. The
magnetic field is at right
angles to the paper. Re-
membering that motion oc-
curs at go deg. to both field

Fig. 4.—Diagram showing
coil tilted in pot magnet. The
arrows X show the direction
of the force on the coil ai tae
upper and lower pcints. H
represenis the rnagnetic
field. ‘the central pin has
been omitted. Note that ¢ is
the angle of inclination of
the coil to vertical.

Fig. 5.—Diagram showing
direction of forcesin the coil.
A B is the direction of the
force at the top of the coil.
B C is the direction of the
force at the centre of the coil
(see Figs. 3 and 4).

Fig. 6.—Diagram illustra-

ting coil in an extreme

(hypothetical) position. The

lower part of the pot is not
shown.

A 22


www.americanradiohistory.com

OCTOBER 10th, 1928.

Resonance in Moving Coil Loud Speakers.—

and conductor, what is the result? Obviously, the force
acts along the arrow X, which is inclined to the axis
of the pot at the same angle as the coil. Clearly, the
same result is attained at -

the opposite side of the
coil.

Now let us focus our at-
tention on the top of the coil.
In Fig. 4 the lines of force
are in the plane of the
paper, as shown by the
arrows H, but the wire of
the coil (at the top or bot-
tom only) is at right angles
to the paper, i.e., the tan-
gent to any particular turn
of wire is at go deg. to the
paper.  The force on the
coll being at go deg. to both
wire and field is in the direc-
tion X. Between the points
P and Q the problem resolves itself into solid geometry,
which is beyond our present purpose. However, we
can argue from the two preceding cases. At the top
or bottom of the coil the force acts parallel to the axis,
whereas at the centre it acts downwards. For any inter-
mediate position the force acts at an angle between AR
and CB of Fig. 5. But, in addition, there are forces
acting on opposite sides of the coil which tend to in-
crease its diameter. These forces are substantially
balanced. Morcover, the resultant force is in a down-
ward direction (obliquely). This force can be resolved
into two component forces: (a) along the axis, (b) at
right angles to the axis.

Hitherto we have confined our attention to static
conditions, i.e., constant current in the coil. In prac-
tice the current is alternating, so also are the forces.
Since the forces change in direction (a) causes the dia-

—A

el Xt AR

-

Fig. 7.—*llustrafing effect of
inequulities in cons.raint of
surrouad.

Short-wave Stations.

A correspondent in Ceylon sends us the
following list of short-wave transmitiing
stations in French Indo-China :—
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phragm to move to and fro on its axis, whilst (b) causes
1t to rock or wobble at right angles to its axis.

The forces acting at each side of the coil, and alter-
nately tending to burst and squash it, can be visualised
more readily by selecting a limiting position for the pur-
poses of illustration. In Fig. 6 the coil is shown in
such a position. The field is H, and the direction of
the current at go deg. to the paper, hence the force is
in the direction X, tending to burst the coil.

These forces will, in the case of Fig. 4, cause the coil
to alter its shape with the frequency. At a certain fre-
qQuency resonance may occur.

An additional system of forces is also called into
play due to the mutual actions of the current in the
wires of the coil. When two parallel wires carry cur-
rents in the same direction, there is a force of attraction
between them.  Thus there will be an attraction each
half alternation, i.e., the frequency of attraction will
be double that of the supply. The coil will, therefore,
expand and contract radially and longitudinally (like
bellows) twice every cycle, and there may be resonance.
The forces are larger than one would suspect, since the
wires are quite close together, especially if the insulation
is ecnamel.  The forces are greater with a low resistance
(transformer coupled) than with a high resistance coil,

owing to the larger current. Force ZL-- per unit
length of wire where /= current and d = distance between
wires.

If the action of the force were purely axial, it is pos-
sible to get wobble if the constraint of the surround is
asymmetrical. For example, in Fig. 7 if the constraint
at B is greater than that at A, the diaphragm will move
further to the left at A than at B. Clearly, this will cul-
minate in a wobble. Inequality of constraint in an
irregutar manner round the periphery of the diaphragm
will give rise to a wobble combined with a rotary motion,

(To be concluded.)

. tion with Paraguay, the South African
station being SG A2.

0000
A Short-wave Listener.

Mr. J. Speakman (8RS 98) inforins us

HVA 1 Hanoi, Tonkin, 30.80 metres, . 1. 3
HYVA 2 Hanoi, Tonkin, 29.50 inetres. tricts 1, 2, 3, 4 and 8 in U.S.A. he also that he is willing to listen for any sta-
HVA 3 Hanoi, Tonkin, 86 and 14 metres. : RTTN . &1 5ol tion on 8 or 10 metres. Up to the e
HVN Saigon, Cochinchina, 28.80 and 24 metres. g.r({t m.t,o touch with Tomsk and ‘\]g."ﬂs' f September } had | L:i il Pt“d
HVJ  Dalat, Annan, 27.50 metres. His signals were reported as R9 from ©f September he had heard eight sta-
HVK  Vientiane Laos, 36.50 metres. Finland and Yugo-Slavia. tions on these wavelengths, but three of
cooo Mr. Era wishes to express lis thanks these were subsequently discovered to be
Belgian Amateurs. to the following British stations who har.m.omcs' of 20-metre¢ waves. The re-
Mr. Louis Era (EB 4BCj, the district have helped kLim in his tests from Muining tive comprised one British and

manager of the ‘* Reseau Belge” for
Antwerp, has been working with a port-
able frausmitter while on a holiday at
Bois de Villers, Namur. The callsign
used is 4KA and the transmifter is of
the Hartley type with an unput of 6 to 8
watts to a TB 04/10 Philips valve. As
there were no facilities for charging ac-
cumulators, Mr. Era was obliged to take

amateurs,
crystal-controlled.

control this winter.
Belgian

4KA :—6WT, 5YN.
5RS, 5BZ, 6NZ, 6QC, 6GS, 2JU, 6CL,
61Y, 6DH and 6YX.
ciates the good work done by British
many of the
He hopes to convert
his own station at Autwerp to crystal-

amateurs

four American stations,

SPH. 6CO, 6BB, 0000

Australian and New Zealand Amateurs.

Referring to the note on page 390 of
our issue of Seplember 26th, AMr. K. C.
Wilkinsou, G5WK, suggests that the
difficulty which Australian and New Zea-
land amateurs are stated to have experi-
enced in picking up British stations may

He greatly appre-

stations being

have Deen busy

his supply from the A.C. mains, which
gave a rather rough note. Ile used a
single wire aerial 120ft. in length,
stretched about 12ft. above ground level,
and worked on 4532 and 22 -“metres.
With this little set he was able to com-
municate with the New Zealand stations
4A0, 4AE, 2GA and 1FE, and with dis-

A 23

during the past month, especially 4FE,
4GK, 4EA, 4JD, 4GW, 4RA, 4VO and
4EW.

Mr. K. Mahieu, 4AU, has been iu com-
munication with stations at Accra, on
the Gold Coast, and at Recife and Bahia,
in Brazil; he is also the first Belgian
amateur to get into two-way communica-

www.americanradiohistorv.com

be due to the fact that they are uucer-
tain of the wavelength on \which these
stations are working. He and several
other transmitters in South London are
on the air every morning looking out for
A’s and Z's, and from September 23rd to
26th he established connection with several
stations in the Antipodes on 23 metres.


www.americanradiohistory.com

Wireless

www americanradiohistorv com

500 OCTOBER 1oth, 1928.
World
10 I° 10
9 s 9
34 8
i
I 395 7
1
=8 6
3 =
— Q
+ <
- o
4 <
T ©
1. 925
il % 5
T +
1 .
0 2
S [
i Iy w
£l o«
4 =R < 4
iy
3 T s 3
£
2 TP 2
=5
Y
1 I 1
7.
TWO CAPACITIES IN SERIES
W. W. ABAC N2 12
USEFUL DATA CHARTS (No. 12).
The capacity of condensers in series. For explanation see text which accompanied last week’s abac.
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PORTABLE TRANSMITTER,

Simple Design with Interchangeable Coils and One=dial Tuning.

By R. L. SMITH=ROSE, D.Sc, AM.LE.E.,, and E. L. HATCHER.

N practically all branches of wireless experiment and
J:[ research it is found necessary at some time or other

to make use of a transmitting set which can be
moved about, by hand over short distances or by motor
car over longer distances. The transmitter described
in this article was designed to provide a lower-power
source of radio-frequency radiation operating over a
moderately large range of wavelengths and suitable for
working to a wireless direction-finder at distances of
the order of ten miles. This set operates entirely from
a 12-volt accumulator battery, and in the case of the
transport of the set by motor car it can be run direct
from the car battery, if this be of the 12-volt type.

With the exception of the battery the whole set is
comfortably tontained in a box 24in. by 21in. by 13in.,
and weighing about 56lb. It will be seen from the
accompanying illustration that the box leaves ample
accommodation for housing coils, spare valves, etc., not
in actual use on the set. If it is desired
to make the set lighter and thus more
portable, this space could be consider-
ably restricted and the essential appara-
tus housed in a much smaller box.

As a result of considerable experience
in the use of oscillating valve circuits on
the shorter ranges of wavelengths it has
been found that the balanced type of
two-valve circuit with combined "induc-
tive and capacity coupling provides the
easiest source to operate over consider-
able ranges of wavelengths,

Two LS5A valves are employed, the
filaments of which are supplied by a
6-volt tapping from the 12-volt battery.
The high-tension supply is obtained
from a small anode converter or rotary
transformer.  Several tvpes of these

s,
g

)

machines are now available operating from a 12-volt
input, and delivering from 25 to 100 milliamperes at
from 250 to 1,000 volts. If adequate portability is
required one of the smaller sizes of these machines must
be used which gives an ample power supply for the
valves in question. The machines can be obtained
with a suitable smoothing circuit incorporated in a self-
contained unit. In actual transmission tests this
smoothing arrangement has been found to be quite ade-
quate for continuous waye working, and it is only at
the shortest distances that the generator hum can be
heard in the receiver as a slight modulation. The actual
output given by this generator is controlled by a rheo-
stat in series with the low-tension armature winding.

On the transmitter panel, instruments are provided
for reading the applied voltages to the valve filaments
and anodes respectively, the combined anode currents
of the two valves, and the radio-frequency current being

Provision is made in the carrying case for

accommodating the small H.T. generator.

The transmitter unit is easily constructed,
while certain of the meters are optional.
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Portable Transmitter.

fed into the aerial. A suitable rheostat with an ‘‘ off
position provides a control for the valve filaments, while
signalling is simply carried out by the use of a Morse

-
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Balanced two-valve transmitting circuit with capacity coupling
suitable for covering a wide wavelength range.

key in the high-tension circuit. A great advantage
possessed by this balanced two-valve circuit is that there
is only a single circuit to be tuned, and the capacity
coupling between the valves can be fixed in value for a
very wide range of wavelengths. -Special centre-tapped
inductances, provided with a suitable type of three-pin
mounting, are employed, and can be seen in the illus-
trations. Typical wavelength ranges of these coils with
the condenser of 0.0005 mfd. employed are 8o to 200
and 200 to 500 metres. Thus a wavelength range of
from 30 to 4,000 metres can casily be obtained with six
coils. The second variable condenser is used to couple
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the aerial to one end of the coil, the earth connection
being taken from the centre of the coil, i.e., the H.T. +,
through a by-pass condenser of 1 mfd. capacity.

On any wavelength the aerial current obtained
depends upon the actual aerial employed and the input
power supplied to the set. It is also desirable to de-
crease the earth resistance as much as possible, and
where an efficient buried earth connection cannot be
obtained, the use of a large copper-gauze earth mat is
to be recommended. In some field experiments in
which the transmitter has been used recently, an aerial
having a constant length of 35ft. was employed in con-
junction with an earth mat of dimensions 14ft. by 2ft.,
and the H.T. input power was restricted to about 6 watts
25 milliamperes at 250 volts. The current obtainable
in the aerial under these conditions varied from 125
milliamperes at 100 metres to about 60 milliamperes at
500 metres. This radiation was found to be quite ade-
quate for taking very accurate bearings on a small port-
able direction-finder at a distance of six miles, and
would provide a signalling range of several times this
distance. By suitably adjusting the aerial to the wave-
length employed, the aerial current can be maintained
in cxcess of 100 milliamperes over the full range of
from 30 to 4,000 metres. On the longer wavelengths,
however, the dimensions of the aerial required detract
somewhat from the portability of the outfit.

While the above-mentioned values of aerial current
were adequate for the particular experiments required
at that time, these values can be considerably increased
by supplying the set with greater high tension power
and voltage, for the LS5A valves employed are capable
of handling an input of zo watts. It has not so far
been required to use the set for telephony transmis-
sions, but it would be a comparatively simple matter
to fit a telephony attachment for modulating the radio-
frequency oscillations, using onc of the standard circuit
arrangements.

Fazzio. Caile 4 de Enero 2591, Santa Ve,

“ Wireless Step by Step,” by “ Dic-
tron.”” A simple outline of the principles
of radio communication, intended for the
non-technical reader. Starting with ele-
mentary facts and early history and lead-
ing gradually to transmission and recep-
ton by wireless telephony, with a chap-
ter on telephones and loud speakers, bat-
teries, accumulators and mains supply.
Pp. 185, with 46 diagrams.  Published by
Greorge  Newnes, Ltd., London, price
2s, 6d.

cooo0

““The Past ard Future Development of
Electricity and its Bearing on World
Peace,” by H. G. Massingham. A lec-
ture given at Brighton for the benefit of
the local branches of the League of
Nations Union.  The author visualises a
time when the water power of the Vie-
toria Falls, at present tunning to waste,
may be converted into electrical energy
on the spot and transmitted by wireless to
suitable receivers in this country. Pp. 31,

with frontispiece of the Vicloria Falls.
Fublished by Hutchinson and Co., Ltd.,
London, price 6d. net.
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SOUTH AMERICAN
AMATEUR STATIONS. '

South American Amateur Stations.

We are indebted to our contemporary,
Revista Telegraphica, for the following
new call-signs allotted in Argentina, Cthile,
and Brazil, which supplement and correct
the lists previously published in  the
R.S.G:.B. Aunual for 1928 and in our issue
of September 26th :—

Argentina.

DIl C. A. Tamburini, San lorenzo 71, Ramos,
Mejia.

nI3 E. A. Martinez, Calle 48 No. 663, La Plata

D14 T, A. Stegmann, Estancia los Toldos,
Partido Ramallo, Estacion La Violeta,
r.CCC,

DI A. Turiati, Moreno 301, Tres Xrroyos.

DnI? E. Campoamor, 25 de Mayo 420, Moron.

D19 1. L. Curtoy, Boulevard San Martin 584,
Coronel Brandsen.

DJ4 R. Ferrari, Calle 13, 57 v 58, La Dlata.

DJs N. Saracco, Constitucion 314, S. Fernaudo.

www americanradiohistarvy com

Cuneo, Cordoba 2412, Rosario.
J. C. Castells, Independencia 473, Resister ¢ia
{Chaco).

EK4 J. Grana Jr., N. de la Ricstra.

EN2 1. Packmann, Calle 20, No, 734, Balivar.
EO9 A. Arroyo, Mechita.

ELS 1. J. Del Carril, Recalde.

PAl 3. Sanchez, Caucete.

GG B. Corradi, Pilar {Santa Fe).

EMS8 S, Labal, General Lamadrid.

EJ4 J. H. Grizera, Pergamino.

FP2 ¥. M. Fontau, Cuarte! 12, Olavarria.
FG8 J. A. Arenaza, Soledad (Santa Ve).
Delete.

EA4 B. S, Ramns, Azul.

EF4 (. Det Carril, Monte (B.).

EG? D. Videla Dorna, Monte (B.).

EJ7 1.. A. Rajo, Pergamino.

GES8 N, Quijano Varela, Santa Teresa,
HA9 R. Cordeyra, Canada Verde.

VK3 P. Richeri, Bariloche {Rio Negro).
Corrections.

BY1 For L. A. Greceo read L. A. Gneceo.
Chile.

3cm L. Rocatagliata Freire 669, Santiago.
acMm F. Correa, M. Rodrigu.z 59, Santiago.
3Co H. Munoz, Toesca 1982, Santiago.
1AD A. Brito, Casilla 236, Talca.

Brarzil.

3CTP  Commissao de Terras de Palmeiva 'a'n.eira

* (R. . do Sul).
Thermas de Irahy, Palmeira (R. G. do Sul)4
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Events of the \-X/eck in Brief Review.

RUSSIA WANTS MORE LISTENERS,

Russia remains the '‘dark horse’ in
European wireless, but it is believed that
there are sixty-seven broadcasting stations
working. The estimated numbher of re
ceiving sets in use is only 250,000, or
fewer than 4,000 to each transmirter!

o000

FOREST FIRE THREATENS
BORDEAUX STATION.

The famous high-power wireless station
at Croix d'lins, twelve miles from Bor-
deaux, was threatened by a forest fire
last week. The station is owned by the
French Post Office, and is officially known
as Bordeaux Lafayette.

0000

WINGED WORDS.

‘“When one thinks of the advance of
wireless from 1914 to 1918, and then from
1918 to 1928, oue can hardly imagine
what will be achieved by 1938.""—Com-
mander E, L. C. Grattan, R.N., Assistant
Controller of the Ceatral 'Telegraph
Office, G.P.O.

[=N-RoX.]

BRITISH APPARATUS FOR GERMANY.
The German State Telegraphs have
{ust placed an order with Messrs. Newton
3ros. (Derby), Ltd., of Kingsway, Lon-
don, W.C.2, for a 50-kilowatt, 10,000-volt,
D.C. generating set. This generator is
motor driven and is similar in type, size,
and voltage to the sets installed at, 5GB,
Daventry, and the Marconi Beam station
at Dorchester.

The new generator is intended for the
Zeesen broadcasting station near Konigs
wusterhausen.

coo0co0O

WHEN “C.0.D.” 1S COSTLY. i
Where large orders are concerned the
Cash on Delivery system is not expen-
sive, but it may not be generally realised
that for small parcels the system some-
times doubles the cost to the customer.
The system is only applicable to parcel
post, and the cheapest parcel post rate
1s 6d., which, with the minimum charge
of 4d. for collection, involves a total of
10d. for a small package which can often
be sent for 2d. or 3d. by letter post.
Users of the miseelluncous advertise-
ments section would be well advised to
consider the cost of the goods before
making use of the C.0.D. system,

A 29

FOR SICK SETS.
The Bristol Listeners’ Club runs a
wireless hospital for sick and erippled

sets.
coo0o0

LOUD SPEAKFRS V. HECKLERS.

The new loud speakers in the Prussian
Landtag at Berlin have been installed,
it is stated, to enable Ministers to shout
dowu interruption. The microphones are
fitted in front of the President's seat,
the speakers’ tribune, and the Ministerial
bench. They are under the control of the
President.

TO ETHER SEARCIH-
A glimpse of the Milan broadcast-
ing station (1MI), which can be heard

WELL KNOWN
ERS.

dally on 549 metres. The station |s
owned by the Unione Radiofonica Italiana,
and is equinped with a Marconi trans-

mittor giving 7 kilowatts in the aerlal.

www.americanradiohistorv.com

A GOOD CAUSE.

South Afriean listeners are subseribing
to a fund for equipping lighthouses with
broadcast receivers.

cooo

AERIAL BELONGS TO THE TENANT.

A discussion over the ownership of an
aerial had a sequel in the Bridlington
County Court last week, when Miss
Tipler sued Samuel Gryman, her tenant,
for 75s., the reputed value of a wireless
aerial attached to her building. The
piaintiff admitted that she had refused
to permit Gryman to take down the
aerial, contending that it was her pro-
perty. Judge Beazley held that the aerial
was the tenant’s fixture.

0000

SIR THOMAS BEECHAM AGAIN!
The efforts of research engineers dur-
g the past year in the perfecting of
cone and moving-coil loud speakers have
failed to convert Sir Thomas Beecham,
whose annual denunciations of wireless
are hecoming a British institution. Sir
Thomas has just described the music of
the loud speuker as *‘ this terrible sound,
this grinding and grunting of all the hogs
out of all the hoggeries in the world.”
It is understood that the British wire-
less industry has bravely decided to con-
tinue for another year.
cocoo

THE ZEPPELIN'S WIRELESS.

The Graf Zeppelin which flew over
Suffolk last week made the utmost use
of its wireless equipment. During the
trip over the North Sea a running com.
mentary was provided by a journalist on
board and relayed through a number of
German broadcasting stations. Messages
were also transmitted from time to time
giving the airship’s position. An *ap-
pointment * was made with Berlin for
9 o'clock on Wednesday morning, and the
waiting crowds in the eapital were able
to see the Zeppelin fulfil its promise at
the hour stated.

0ooo

THE EXCUSE THAT FAILED.

A wireless pirate fined at Plymouth
pleaded that he thought that the licence
owned by another tenant covered all sets
in the same Luilding. The misapprehen
sion cost him 20s.
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« GENERAL POST."”

The biggest concerted wavelength
shuffle in the history of broadcasting
will tike place in the United States on
November 11th next, when 629 stations,
acting upon the instructions of the
Federal Radio Commission, will jump up
or down the wavelength scale to their
allotted places in the hroadeast  wave-
bamd.

This ©“ general post ™ is the outcome of
nearly a vear's work, durviyg which the

AMERICA'S

Radio Commission has  considered  the
claims of no fewer than 732 cxisting
broadeasting concerns, not to mention

hundreds of appiicants who came forward
with propoesals for new stations.
The Commission has struck a blow at

< ¢hain broadeasting 7 by .crdering  that
the forty stations of 5 kilowatts and

Wireless
World

ton Wick), €. Durnford (Eastbourne), H.
Franklin (London, S.W.7), W. E. Wil
kins (Cardiff), B. Goodex (London, E.6),
C. Utteridge (London, E.16), and J. A.
Pillinar (Sutton).
0000

MILK PRESERVATION BY WIRELESS.

Wireless finds yet another application,
according to a message from Viemna, in
the preservation of milk. The announce-
ment is made by the Department of Agri-
culture in Vienna, which states that the
discovery is due to Professor Seidel.

The first step in the prevention of sour
milk being its sterilisation, Professor
Seidel carries out this process, not by the
usual method of Dboiling, but by gently
warming the milk and then submitting
it to a bombardment of high-frequency
oscillations. He has discovered that milk

A SCOTTISH AMATEUR STATION.
Readshaw, at Bonnyrigg, Midlothian,

H.T. motor-generator supply at 400 volts,
10 ma. and with this input Beigium, Franc

more be restricted to one hour only per
day of simultaneons broadcasting — be-
tween 7 p.m. and midnight unless the
transmitters arve separated by a distance
exceeding 200 miles, or are aperated on

the same wavelength
0000

U.8.-JAPAN WIRELESS LINK.
A direct wireless service between San
Francisco aml Tokio is ahout to be put
into operation hy the Radin Corporation

of America.
nNnooo

RADIO PLANS FOR INDIAN AIR
ROUT

The Indian Government has sanctioned
the installation of short-wave apparatus
at the Karachi wireless station for com-
munication with airships and other land-
ing arounds.

0000
OSRAM VALVES AS PRIZES.

The Ceneral Electric Company offered
prizes of a set of valves to members of
the public who gave the nearest forecast
of the number of enquiries at the Osram
stand on each day of the National Radio
Exhibition. The winners are as follows :

J. Sulley (Sheffield), W. B. Jago (Hamp-

G 6UU,

W,
The transmitter is of the T-P T-G type, with
The osciliating valve, Marconi T15, takes
e and Denmark have been. regularly worked
on telephony using grid control

owned and operated by Mr. T.

submitted to this treatment will remain

in good condition for a month.
0Cco0

COURT LINE WIRELESS.

Five complete wireless installations for
the new (‘ourt Line steamers have. been
ordered from the Mavconi International
Marine Communication Co., Ltd., by
Alessrs. Haldin and Co., Ltd.

The equipment, comprising 14 kilowatt
transmitters, emergency transmitters,
and two-valve receivers, will be installed

in the Geddington Court, Rossington
(ourt, Tilsington  Court,  Quarrington
Court, and Stuniugton Court.

0000

U.S. WIRELESS V. TELEGRAT™H WAR.

The Rudio Corporation of America has
applied to the Federal Radio Commission
for permission to use sixty-seven short-
wave channels and to establish a domestic
wireless service in direct competition with
the telegraph service by wire of the
Western UTnion and the postal telegraph
companies (says 7'he T'imes). 'The Cor-
poration intends to establish offices in
thirty of the principal commercial centres
of the UUnited States. Ninety-five per
cent. of its present business originates in
those cities.
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THE MANCHESTER SHOW,

Daily demonstrations of the Fultograph
system of picture reproduction ave to be
given at the Manchester Radio Exhibition
to be held under the auspices of the
Frenimg CUhronicle in” the City Hall from
October 22nd to November 3rd.

Arrangements for the Exhibition are
now well in hand, and it is stated that
the stands will be greater in number than
at any previous wireless show in Man-
chester, It is understood that the B.B.C.
will be represented by the historical dis-
play and tableaux which were a feature
at Olympia.

0000

RADIO EXHIBITION IN GUILDFORD.

The Guildford and District Radio Ex-
hibition this year will be held in St,
Saviour's Halls from October 16th to
October 20th inclusive. It will be open
on the first day front 3 p.m. to 9.30 p.m.
and on subsequent days from 2.30 p.m. to
9.30 p.m. Tt is expected that the Baird
Television Development Company will
provide television demonstrations. Local
wireless firms will be well represented
and a stand will be occupied by the
Guildford and District Wireless Society,
which is ()1‘gzlﬁising the exhibition.

0000

SHORT WAVES FROM KENYA COLONY.

The Nairobi broadcasting station now
transmits on 35 and 400 metres, and it
is hoped that programmes on the former
wavelength will be audible throughout
the world. The times of transmission
are 4 p.m. to 7 p.m. G.M.T. daily, Sun-
days included.

The Nairobi station, which uses the
call signs 710, was opened in June last
and has since made a name for itself
among DX enthusiasts.

N 0000
WIRELESS RELAY SERVICE FOR HULL?

The Hull Corporation Works Com-
mittee is considering an application by
the Broadcast Relay Service, Ltd., for
permission to erect overhead wires. The
company proposes to establish a broad-
cast relay exchange in the city to enable
subsecribers, by the pressing of a switch,
to be connected direct to a high power
broadeast « receiver at the company’s
exchange.

oooo
MARCONI MARINE DIVIDENDS.

In aunouncing an interim dividend of
74 per cent. actual, less tax, upon the
1.192,726 shares of £1 each, the directors
ot the Marconi International Marine Cont-
munication Co. intimate that the esti-
mated profits for the year 1928 will en-
able them to recommend a final dividend
at the same rvate, making 15 per cent.
for the whole year.

cooo
IRISH AMATEURS TO UNITE?

It is understood thal negotiations are
in progress for the amalgamation of the
Wireless Society of Ireland and the Irish
Radio Transmitters’ Society. Those who
favour the step contend that Ireland is
too small a country to contain more than
one large wireless society with depart-
ments working on identical lines.  The
Wireless Society of Ireland has a flourish-
ing transmitters’ section.
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BARCELONA (Radio Barcelona), Call EAJ1 (244.8
metres) ; 1.5 kW.- 6.0, Market Prices and Exchange
Quotations. 6.10, Sextet Sclections. 8.30, Advanced
French Lesson by Prof. Francés Martin. 9.0, Chimes
and Weather Report. 9.5, Exchange Quotations and
News, 9,10, Orchestral Concert: March, Lynwood
{Hume) ; Selection from Aida (Verdi) ; Waltz, Artist’s
Life (Joh. Strauss); Polka, La Midinette (Soler);
Berceuse framn Jocelyn (Godard-Delsaux) ; March from
Tannhiuser (Wagner). 10,0, Programme refayed from
Madrid, EAJ7.

BERGEN (370.4 metres) ; 1.5 kW.—6.0, Programnnie
for Children. 8.80, Talk for Girls. 7.0. Orchestral
Selections. 7.50, Topical Talk. 8.0, Recital of Ballads.
8.30, Mrs. Maaloe, Talk: Norwcgians in Denmark.
9.0, Weather Report, News and Time Signal, 9.15,
Dance Music. 11.0 (approx.), Close Down.

BERLIN (Kénigswusterhausen) (1,250 metres) ; 40 kW
—38.80, Dr. Meynen, Talk : Civil Servauts’ Expenses.
4.0, Programme from Hamburg. 5.0, Heinrich Bach-
mann, Talk : Everyday Democracy. 5,30, Elementary
Spanish Lesson, 5.58, Herr Ohrmann, Talk : Bruckner.
6.20, Dr. Eberhard Preussner, Talk : Modern Litera-
ture. 7.0 (approx.), Programme from Leipzig, followed
by Programime jrom Voxbaus.

BERLIN (Voxhaus) (484 metres) : 4 kW.—3.0, Dr.
Paul Frank, Talk : Medical Hvgiene. 3.30, Reading
by Paul Morgan. 4.0, Concert : Overture to The Mute
of Portici (Auber); Waltz from Diec Puppenfee
(Bayer) ; Lnnnerung an Bayreuth (Wagner-Morena) ;
Spanish Dance, No. 8 (Sarasate); Song, Nur wer die
Sehnsucht kennt (Tchaikovskv); Danse Macabre
(Saint-Saens), followed by Announcements. 5.30,
Talks. 6.0, Talk by Willy Hahn. 6.30, Wolfgang
Schwartz, Talk : The Dreams of Peace and the Reality
of War. 7.0, Concert : Overture to Fatinitza (Suppé) ;
Tenor Solo from The Geisha (Jones); Soprano Solos
from Die Puppé (Audran); Aus den Bergen-Waltz,
Op. 292 (Joh. Strauss); Soprano and Tenor Duets
from {a) A Waltz Dream (Oscar Straus}), (b) Der Tanz
ins Glick (Stolz); Selection from The Czarewitsch
(Lehar); Soprano and Tenor Duets from (a) Die
Herzogin von Chicago (Kalinan), (b) Liebe im Schnee
(Benatzky); March, Prince Eugen (Joh. Strauss).
8.0, Arthur Rimbaud Programme. 8.30, Kurt Lubinski,
Talk : Eastern Lands of the Future—The Awakening
of Siberia, followed by News, Weather Report and
Dance Music. 11.30 (approx.), Close Down.

BERN (411 metres) ; 1.5 kW.—8.29, Time Signal and
Weather Report. 6.31, Teddy Bear’s English Half-
hour. 7.0, Symphony Concert, relayed from Bagle
(1,010 metres) : Symphony in F *Major (Brahms)
Symphony in G Minor (Mozart) ; Fifth Symphony in
C Minor {Beethoven). 9,0 (approx.), News and Weatler
Report.  9.15, Orchestral Selections. 9.35, Dance
Music. 11.0 {approx.), Close Down.

BRESLAU (322.8 metres) ;
Esperanto by Elsa Koschate. 5.30, Talk by Rudolf
Mirbt.  6.25, Shorthaud Lesson. 6.50, Prof. Meyer,
Natural Science Talk: The Shape of the \World in
Modern Science. 7.30, Light Variety Coucert, with
Karl Schnog: L’Ile Tulipatan (Offenbach); Theatre
Anecdotes ; Tlirt sous bois (de Tave); Styrian Folk
Songs with Lute Accompaniment; Rhenish Blood
Hannemaun) ; Humorous Selections ; Styrian Folk
ongs with Lute Accompaniment; Humoresque
(Mikulicz) ; Light Satire; March, Nobby Gobs (Frey).
8.0, News and Dance Music. 11.0 (approx.), Close
Down.

4 kW.—5.20, Talk in

BRUNN (441.2 metres) ; 3 kW.--4.30, Talk. 4.45
German Transmission, Der Freischiitz (Weber), The
Cricket (Goldnark). 6.15, Weekly Report. 6.0. Pro-
gramme irom Prague. 7.15, Programme from Qlomouc
(See Prague). 8.0, I'rogramnie from Prague.

BRUSSELS (508.5 metres) : 1.5 kW.—5.0, Dance
Music from the St. Sauveur Palais de Danse. 6.0,
Elementary English Lesson. 6.25, Advanced English
Lesson. 6.45, 1rio Concert : Here and Here (Chapelle);
Hérodiade (Massenet); Blumen Suite (Sitde). 7.0,
Grammophone Selections.  7.30, '* Radio-Chronique.”
8.15, Gala Concert. Topical Talk during the laterval.
10.15, News and Close Down.
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: All Times are reduced to Greenwich
Mean Time and are p.n. except
where otherwise stated.

BUDAPEST (555.8 metres) ; 35 kW.—6.0, Cabaret
Concert. 7.20, Concert by a Military Band. 8.20,
Musical Humour. 8.40, Concert followed by Time
Signal, Wecather Report. and Horse Racing Results
and Tzigane Music from the Hotel Danube I’alace.

COLOGNE (283 metres) ; 4 hkW.--11.10 a.m., Pro-
grammme from Langeaperg. 12.5, Orchestral Concert
from the Works of Joh. Strauss: Overture to Carnival
in Rome; Waltz, Gross-\ien; Intermezzo from A
Thousand and One Nights; Selections from Die
Fledermaus ;  Waltz, Delirlum;  Selection from
Cinderella; Polka, Neue Pizzicato; Waltz, Perlen
der Liebe; Egyptian March. 1.30, Household Hints.
2.40, Programme from Langenperg. 8.0, Talk and
Recitation on the Occasion ot tne 10th Anniversary
of the Death of Gerrit Engelke. 3.30, Programme from
Kénigswusterhausen. 4.10, Talk for \Women. 4.45,
Orchestral Concert : Selections from Jolanthe (Tchai-
kovsky) ; Overture to Raymond (Thomas); Seren-

ades, (a) Frilling ist's (Senig) ; () Kisse im Dunkeln.

\Valtz, Faschingsfee (Kalhnan); March,
Funk Heil (Hotimann). 5.3V, Talk : From the World
of Perception to the World of Speculation. §.15,
Programme from Langenberg. 6.40, Or. Otto Forster,
Talk: German (athedrals. 7.0, Variety Concert
including ' Nicht Eifersiichtig,” I'arce in One Act
(Mulier}. 9.30 (approx.), News, Sports Notes, An-
nouncements, Orchestral Selections and Dance Music.
12.0 Midnight, Close Down.

(Micheli) ;

Various
6.55, Agri
Operetta from
10.30 (approx.),

CRACOW (666 metres) ; 1.5 k\W.--6,0,
Announcements. 8.su, Talk in English.
cultural Report and News. 7.30,
Warsaw. 9.30, Restaurant Concert.
Close Down.

DUBLIN, Call 2RN (319.1 metres) ; 1.5 k\W.—1.30
Weather Report and Gramophone Selections. .0 to
6.0, Relay from the Grafton Picture iouse. 7,20,
News, 7.30, Poetry Recital by C. Ni Dhaluigh.
7.45, Trish Lesson by Seamus O, Duiringe. 8.9,
Tenor Selos by W. F. Watt. 810, The Aungmented
Station Orcnestra. 8.20, Gaelic Vocal Selections by
Tadhg MacFirbhisign, #£.49, The \Waverley Vocal
Quartet., 8.55 Selections by the Station Celeste
Orchestra. 9.0, Tenor Solos by V. I', Watt, 9.10,
The Auginented Station Orchestra. 9.30, Light and
Shade by P. Murnaghan and Con (’Shea. Y.45,
“The Last laugh "—Sketch by the Crofion Reper-
tory Company. 10.15, Sclections by the Station
Orchestra. 10,30, News, \eather Report and Close
Down.

FRANKFUPRT (428.6 metres) ; 4 KW.—8.85, Orches-
tral Concert : Overture to Le Postillon de Lon umeau
(Adamn) ; Viennese Folk Music (Komzak); Selection
irom Mignon (Fhomas); Old German Folk Song,
Kommmt o Vogerl geflogen; Selection from Norma
(Bellini) ; Entry March of the Bojards (Halvorsen).
In the Iaterval, Announcements. 5,30, Talk. 6.0,
Shorthand Lesson by Keorg Kalis. 8.30, Alfred
Auerbach, Talk: The New Railway Time Table.
7.0, Programme from Stuttgart. 8.0, Concert of
Modern Music: Chamber Music No. 2 Op. 36 (Hinde-
mith); ‘' Die neue Zeit "—Dialogue; Two Poems;
Selection from ** Newspaper Cuttings ™’ (Cross) ; Talk ;
“1f 1 Were . . .""; Orchestral Interlude (Martini};
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Relay from a Factory; Ragtime for 11 Instruments
(Stravinsky) ; followed by programme trom Voxhaus.
11.30 fapprox.}, Close Dow.

HAMBURG, Calll HA (in Morse) (394.7 metres) .
+ kW.—415 3.m., News. 10.0 ’.m., Programme of
Gramophone Records. 11,10 a.m., Weather Report.
11.15 a.m., Exchange Quctations. 11.30 a.mr., Con-
cert, relayed from Hanover (297 metres). In the
Interval at 11,45 a,m., Suipping Forecast. 11.55 a.m.,
Time Signal. 12.10, News. 1.40, Exchange Quota-
tions. 2,30, Review of Pooks. 8.0, Labour Exchange
Report. 3.16, Chinese Stories, by Robert \Valter.
4.0, Concert of Viennese Operetta Music: Overture
to The Gipsy Baron (Joh. Strauss}; Potpourri from
Gasparone (Millicker) ; Eva Waliz (l.ehar); Pot-
pourri from Der Obersteiger (Zeller); Overture to
Banditenstreicte (Suppé); Song from Der lachende
Ehemann (Eysler); Potpourri of Paganini (Lehar) ;
Quadrille fron Die Fledermaus (Joh. Strauss). 6.0,
Talk from Kiel (2542 metres), on Meuminster, by
Herr Schmidt, relayed from tne Town Hall, Neu-
miinster. 6.25, talk by Helmut Jaro Jaretzki.
6.55, \Weather Report. 7.0, ' The Munich Qctober
Festival,' Topical Satire. 8.0, “ First Norag Autumn
Ball.”' In the lutervals, Weather Report, News and
Sports Notes.

HILVERSUM (1,071 metres) ; 5 kW.—11.40 a.m.,
Police Announcements. 12,10, Concert of ‘Irio
Musie. 1,40, Concert fromn the Tuschinski Cinema,
Amsterdam. 3,10, Talk and ltalian Lesson. 5.40,
Tine signal. 5.42, Concert: Overture to Jean de
Paris (uoieldien) ; Ballet Suite (Popy); Pensée
d’autoinne (Leoncavallo) ; Waritone Solo from A
Masked Ball (Verdi); Selection from Le Tribut de
Zamora (Gounod); DBaritone Solos, (a} Air from
Mireille (Gounnd), (b) Mattinata (Leoncavallo);
Serenade ltalien (Schebek) ; Réverie viennoise
(Maduro) ; Russian Scenes {t‘etras) ; Selection from
Herbstminover (Kalmin). 7,25, Police Announce-
ments. 7.40, Concert and lalx, arranged by the
Workers' Radio Societv. 10,10, Concert from the
Royal Cinema, Amsterdam. 11.16 (approx.), Close
Down.

HUIZEN (340.9 metres) : 4 K\W.—Transmits on
1,870 metres irom 540 p.m. 12.10, Concert of Trio
Music. 2.40, Programne for Children. $.10, Gramo-
phone Selections.  6.40, English Lessou. 7.10, Lesson
in Dress-making. 7.40, lalk by M. v. Haastert.
8.0, Concert of Soprano, 'Cello and Vioun Selections.

JUAN-LES-PINS (Radio L.1.) (244 metre3) ; 1.5 kW,
—1.0, Concert. 9.0, News, \Weather Report, Talk
for Wome, by Mme. la Comtesse de Tremeuge and
Concert. 10.0, Dance Music. 10.80, ({(approx.),
Close Down.

KALUNDBORG (1,680 metres) ; 7 k\V.—Programme
also for Copenhagen (337 ntetres).——8.30 a.m., Morning

(Gymnastics.  10.0 a.m., \Veather Report. 12.15,
Educational Talk. 2.0, Orchestral Concert. In the

Interval, Recitation by Christen Moller. 5.20, Eng-
lish Lesson. 5.50, Weather Report, 6.0, 5
Exchange Quotations and lime Signal. §,30, Axel
Holch, Talk : The History of Social hought, Robert
Malthus. 7.0, Chimes from the Town Hall. 7.2,
Eniil Aarestrup Programme, Talk and Songs. 8.0.
News and Balalaika Concert: The Nightingale
(Alabieff) ; Romance (Glinka); Gopak (Dobrocho-
toft) ; Russian Iolk Dance, The Red Sarafan (Warla-

motf) ; Humoresque (Dobrochotoit); Soug of the
Volga Boatinan; Russian Folk  Dance, Trepak
(Dobrochotoft). 8.45, Old Dance Music: Arch-Duke

Albrecht’s March (Komzak) ; Laura \Waltz (Millocker);
Swedish Country Mazurka (Trauslateur); Pepita
Polka (Lumbve); Old North Jutland Dances, (a}
Rheinlinder Polka. (b) Old-1ime Waltz, {c) Sekstur,
() Waltz ; Quadrille from The Gipsy 3aron (Strauss) :
Susanne Mazurka (Moller); Annen Polka (Strauss)
Bacchus Gallop {Lumbye). 9.45, Dance Music from
the Industri Restaurant. 11.0. Chimes from the
Town Hall. 11,15 (approx.), Clese Down.

KATTOWITZ (422 metres) ; 10 KkW.—£.55, Agii-
cultural Report. 7.5, Talk by Mr. K. Zienkiewicz
7.30, Programme from Wassaw. 8.0, 'llmp Signal,
Weather Report aud News.  9.30, Dance Music.
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KAUNAS (2,000 metres); 7 kW.—4.0, Concert:
Waltz, Danausagen (Fucik); Erotica (Grieg); Sclec-
tiong from Das Pensionat (Suppé); Serenade, Kiiss
im  Dunkel (Micheli); Meclodienkranz (Manfred);
Goodhye (Tosti); Tango, Vidalita (Scntis); Inter-
mezzo, La Veeda (Alden). 4.45, Talk. 5.30, Announce -
ments. 8.0, Weather Report and News.  6.30, Pro-
gramme from the National Theatre.

LAHTI (1,522.8 metres) ; 35 kW.—4.0, Orchestral
Concert : March, DPorin Marssi (Merikanto) ; Valse
lente {IXuula) ; lLampaan Polska (arr. Tiger); Finnish
Melodies (Jirnefelt) ; Berceuse ({Sibelius}; Valse
Chevalercsque  (Finlandia).  5.15, Programme of
Talks. 6.0, A Short Play. 6.40, Bassoon and Vocal
Music, followed by Orchestral Selections: Melodies
{Brahms); Overture to Rosamunde (Schubert).
7.45, News in Finnish and Swedish. 815, Dance
Music. 9.0 {approx.), Close Down.

LANGENBERG (468.8 metres) ; 20 kW.—Programmie
also for Aix-la-Chapelle (400 metres), Cologne (283
imetres), and Miinster (258 metres).—11.10 a.m., Gramo-
phone Selections.  12.5, Programme from Cologne.
1.30, Houschold Hints. 2.40, Technical Wircless
Talk by Actur Wurbs, relayed from Elberfeld. 3.0,
Programme from Cologne. 8.30, Programme from
Konigswusterhausen. 4.10 to 5.55, Programme from
Cologne. 6.15, Talk for Workers by Dr. Karl Wiirz-
burger, from Dortmund. 6.40 to.12.0 Midnight,
Prograimme from Cologne.

=

e

LEIPZIG (365.8 metres); 4 k\WW.—6.0, Talk on
Wurzburger. 7.0, Programme from the Works of
Schubert. 8.15, Cabaret Concert. 815, News,

Announcements and Sports Notes.
from Voxhaus.

LILLE, Call PTT (264 metres) ; 0.5 kW.—7.0, Market
Prices. 7.10, Concert arranged by Le Journal I'licho
du Nord. 8.20, Variety Selections, 8.45, Concert
organised by the Wireless Assaciation of Northern
France, followed by News.

9.30, Programune

MADRID (Union Radio), Call EAJ7 (376 metres) ;
3 kW.—7.0, Sextet Selections: Andante from the
Suite romantica (Villark; Intermezzo. Naila (Dclibes);
Recuerdos de Andalucia (Océn) ; Barcarolle, Mallorca
$.\ll>éniz); Entrlacte from Don {ésar de Bazin
Massenct) ; Czardas, Ultimo amor (Gungl); Inter-
lude by Luis Mediua. 8.0, Dance Music. 9.45, Weckly
Market Report. 10.0, Chirves and Musical Comedy
Selection : ' Pepe Conde " (Vives), followed by News.
12.30 a.m. {(approx.) (Sunday), Close¢ Down.

MILAN, Call 1M1 (549 metres) ; 7 kW.—7.35, Time
Signal and Talk, The History and Appreciation of
Music. 7.45, News and Concert: Overture to Ruy
Blas (Mendelssohn);  Mezzo-Soprano  Solos,  (a)
Autumn (Fauré), (b) Le Voyvageur, (¢} Aprés une réve;
Pianoforte Solos, Toccata and Fugue in A Minor
(Frescotaldi) ; Baritone Solos, (a) Air from 1 Puritani
(Bellini), (1) Prologue to 1 Pagliacci (Leoncavallo);
Reading ; lmpromptu in C Sharp Minor (Chapin);
Prelude for Pianoforte (Ravasenga); Vizione Vene-
ziana (Brogi); O Fior di campo (Billi) ; Orchcstral
Selections, (a) Siegfried Idyll (Wagner), (b) Danza dei
fiore ¢ ell’ amore (1Parelli}, (¢} Le Maschere Symphony
(Mascagni), Followed by News. 10.0, Dauce Music
from the -Hotel Majestic Diana.  10.45 (approx.),
Close Down.

MOTALA (1,380 metres) : 30 kW.—Programwc also
for Stockholm (154.5 metres), Boden (1,190 metres),
Goteborg {116.5 metres), Malmé (260.9 metres), Oster-
sand (720 wetres), Sandsvall (545.G metres).—5.30,
Cabaret I’rogramme.  8.30, Talk on Careers. 86.45,
Pianoforte Recital : Fantasia Op. 12 (Schumann).
7.0, Coucert of Romances and Chamber Music from
the Works of Eyvind Alnaes: Songs, (a) Der de
gjekk fyre, (b) Siste Reis, {c) So skal jenta hav a det,
{d) Little Friend, (¢} Poeins, (f) February Morning by
the Gulf, (g) Spring Longings; Snite for Two Violins
and Pianoforte ; Songs {a) An Old-new Meludy, (b}
May Song, (¢) Et vackert gammalt monster, (d) A
Sumuner Melody, {(e) Skogrsran, (f) The Happiness of
Two, (2) En liten lat om varen. 8.0, Topical Talk.
8.15, News and Weather. 8.45, Dance Music. 12,30
a.m. {approx.) (Sunday), Close Down.

NAPLES, Call 1NA (333.3 metres) ; 1.5 kW.—-7.40,
Time Signal and News, followed by Harbour Notes.
7.50, Concert: Overturc to The Marriage of Figaro
(Mozart); Tenor Solo from Mignon (Thomas):
Shadow Song from Dinorah {Meverbecr); Prelude
No. ¢ for Orchestra (Chopin}; Soprano and Tenor
Duet from La Sonnambula (Bellini); * The Lost
Letter,” One-Act Comedy {Niccodemi); ™ Peace in
the Family,” One-Act Comedy (Conrteline) ; Selection
from La Dubarry (Camussi); Soprano Solo from The
Elixir of Lceve (Donizetti): Tenor Solo from Faast
(Gonnad); Nocturne, Qp. 15, No. 1, for Orrhestra

Wireless
Worrld

Saturday, October 13th.

Al! Times are reduced to Greenwich !

gMean Time and are p.m. except

where otherwise stated.

(Chopin) ; Duet from Rigoletto (Verdi); Overture to
Oberon (Weber). 9.50, News, followed by Calendar
and Programme Announcements. 10,30 (approx.),
Close Down.

0SLO (461.5 metres) ; 1.5 k\W.—Programme relayed
by Fredriksstad (131.8 metres), Hamar (555.6 metres),
Notodden (411 metres), Porsgrund (500 metres), and
Rjukan (448 mctres).—6.,15, Weather Report, News
and Agricultural Report. 6.30, Talk : The Reception
of Knut Hamsun in Germany. 7.0, Time Signal
7.30, Orchestral Concert : Marche Matador (Siede);
Wiener Blut (Strauss); The Negro’s Dreamn (Myddle-
ton); Styltelopern (Murzilli); Réve du Bal (Trans-
lateur) ; Tango (Schiittauf) ; Waltz, Gold and Silver
(Lehar); La Poupée Aveugle (l.eopold); March
{Johansen). 8.0, Concerto in G Minor for Violin (Max
Bruch). 8.30, Weather Report and News, 9.0, Topical
Talk, followed by Dance Music from the Hotel Bristol,
Oslo. 11.830 (approx.), Close Down.

PARIS (Ecole Supérieure), Call FPTT (458 metres) ;
0.5 kW.—6.30, ** Radio Journal de France.” 8.0,
Sports Notes and Review. 8.30, Relay of Specches
under the Presidency of M. le Mar¢chal Lyautey, from
the Grand Amphithéitre of the Sorbonne, followed by
News, Time Signal, Weather Report and Dance Music
trom the Colisewin de Paris.

PARIS (Eiffcl Tower), Call FL (2,850 metres) ; 5 kW.—
6.45, ** Le Journal Parlé.” 710, Weather Report.
7.30, Concert: Arabian Dances (Grumbach); 'Cello
Solos; Nuages (Georges); Le Chant du Souvenir
(Filipucci) ; ~ Aubade  Sentimentale  (Fourdrain);
Les Danses de Chez Nous { Jacquet).

PARIS (D’etit Parisicn) (340.9 metres) ; 0.5 kW.—
8.45, Gramophone Selections, Talk, News and An-
nouncements. 9.0, Orchestral Concert: Penclope
Prelude (Fauré) ; Selections from Gillette de Narbonne
(Audran); First Movement from the Symphony in
G Minor, No. 40 (Mozart) ; Concerto Grosso, No. 6
(Handel) ; Ballet from The Bartered Bride (Smctana);
Sérénade Florentine (Godard) ; Marche des Girondine
(Le Borne); News in the Intervals.

PARIS (Radio-Paris), Call CFR (1,760 metres) ;
6 kW.—12.30, Concert of Gramophone Selections :
Fox-Trot, Get out and get under the Moon, by Paul
Whiteman and his Orchestra; One-Step, Con-
stantinople, by Paul Whiteman and his Orchestra;
sSonie of These Days, by Sophie Tucker; The New
St. Louis Blues, by Ted Lewis and Band; Fox-Trot,
1f You Sec Sally, by Ted Lewis and Band; Together,
by Layton and Johnston; Old Song, Le Bossu
(Rameau) ; Harpsichord Solo, Tambourin (Rameau) ;
Song of the Toreador from Carmen (Bizet); Jewel
Song from l‘aust (Gounod); Selections from Siegiried
(Wagner), (a) Forest Murmurs, (b) Prelude to the
Third Act, {c) Fire Music; Second Symphony in D
(Beethoven), by the London Symphony Orchestra,
under the direction of Sir Thomas Beecham ; News in
the Interval. 3.30, Market D’rices and Religious News.
8.45, Dance Music; News in the Intervals. 8.0,
Agricultural Report. 8.15, Talk, Market Prices, News
and Announcanents. 8.30, Vocal and Orchestrat
Concert ; News in the Intervals.

PITTSBURGH, Call KDKA (63 and 27 metres) ;
25 kW.—11.80, Concert from the Willian Penn Hotel.
12.0 Midnight, Telechron Time Signal and Address
frain the University of Pittsburgh.  12.15 a.m.
(Sunday), Concert (continued). 12.30 a.m., Home
Radio Club. 12.45 a.m., Literary Selections. 1.0 to
3.0 a.m., Relay from WJZ, New York. 1.0 a.m.,
““The Philco Hour.” 2.0 a.m., Republican Speaker.
2.30 a.m., Accordion Quartet Music. 3.0 a.m., l.ongine
Time Signal and Weather Report. 4.0 a.m., Special
Antarctic Broadcast.

POSEN (344.8 metres) :
pressions of a Journey through Norway.
from Warsaw. 7.0, Finance Report. 7.30, “The
Heroes,” Operetta (Oscar Straus), from Warsaw.
9.0, Time Signal, News and Weather Report. .30,
Varions Annotmcerments. 9,40, Dance Music from the
Carlton Restaurant. 11.0, Coucert, arranged by the
{’l\ilipps Maison. 1.0 a.m. {approx.} (Sunday), Close
Jown.

PRAGUE (348.9 metres) ; 5 k\V.—4.30, Talks.
Agricultural Report. 5.0, Germau

1.5 kW.—6.0, Talk: Im-
6.30, Talk

4.50,

Transmission.
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6.0, Operetta (Offenbach). 7.15, Relay from Olomoue,

Concert by the Moravian Teachers’ Choral Society.

gio, Time Signal and News. 9.20, Selections of Popular
usic.

ROME, Call 1RO (447.8 metre3) ; 3 kW.—7.30, Sports
Notes, News, Exchange Quotations and Weather
Report. 7.47, Topical Talk and Time Signal. 8.0,
“La Baronessa di Carini,”” Lyrical Drama in One Act
(Mulé) ; Art and Literature Review ; Acts I and II of
* Mephistopheles,” Opera (Boito), with Topical Talk
in the Interval. 10.5, News and Close Down.

SCHENECTADY, Cail 2XAD and 2XAF (21.98 and
81.4 metres) ; 30 kW.—11.55, Baseball Announce-
ments. 12.0 Midnight, Statler's Pennsylvanians,
directed by Johnny Johnson, from Nex York. 12.3)
a.m. (Sunday), Concert from the Hotel Sagamore,
Rochester. 1.0 to 4.0 a.m., New York Relay. 1.0 a.m.,
Musical Programme. 1.30 &.m., “ The Park Bench.”
2.0 am.,, ° Variety Hour” 3.0 am., American
Tobacco (Lucky Strike) Programnme. 4.0 a.m., Dance
Music from the Hotel De Witt Clinton. 5.0 a.m.
(approx.), Close Down.

STAMBOUL (1,200 metres) ; 5 kW.—7.30, Weather
Report and T1ime Signal. 7.40, Councert: Overture to
Das Nachtlager in Granada (Kreutzer); Italian
Caprice (Tchaikovsky) ; Song, Romance {Schumann) ;
Marche Militaire (Saint-Satns). 9.0, News and Close
Down.

STUTTGART (378.7 metres) ; 4 kW.—2.45, Orchestral
Concert : Polonaise in A Major {Chopin) ; Kol Nidrei
(Bruch) ; Two Minuets (Haydn); Slavonic Suite
(Frederikscn).  3.35, Dance Music, relayed from
Frankfurt. 5.5, Time Signal and Weather Report.
5.15, Talk, relayed from Freiburg (377 metres). 5.45,
Book-keeping Lesson. 8,15, Dr. Schwibsch, Talk:
Patents. 8.45, Time Signal, Weather Report and
Sports Notes. 7.15, Coucert of Slavonic Music :
Dumky Trio, Op. %0 (Dvoralg ; Trio, Op.15 (Snetana).
8.15, lrogramme from: Frankfart. 9.15, Concert of
Marches and Waltzes: Carmen March (Fétras) ;
Waltz, The Skaters (Waldteufel); March. Hail,
Heidecksburg ! (Herzer) ; Moonlight on the Alster
(Fétras); Hoch und Deutschmeister March (Ertl);
Tales of the Vienna Woods (Strauss); Florentine
March (Fucik) ; followed by Dance Music from the
Pavilion Excelsior and Esperimental Relay of
American Stations.

(391 metres) :

TOULOUSE (Radiophonie du Midi)

3 kW.—12.45, Coucert. 8.0, Exchange Quotations and
News. 8.30, Concert: Selections from (a) Sctnes
Alsaciennes, (b) Thais (Masscnet), {¢) L’Arlésienne
(Bizet) ; Marouf (Rabaud). 9.40, Selection by Bala-
laika Orchestra : Toreador and Andalouse (Rubinstein).
9.46, Selectious from the Works of Ganne: Extase;
Selection from llans the Flute Player; Lorraina
March ; Le Pére la Victoire ; Overture to The Mounte-
banks. 10.5, Dance Music: Mon Paris; Nanette;
La Caravarne ; On ne peut pas quitter Paris; Valencia;
I'arisette. 10.15, North African News.

VIENNA (577 and 517.2 metres) ; 1.5 and 13 kW.—
10.0 a.m., Concert of Quartet Music. 4.30, Pro-
gramme for Children. 5.0, Reading from A Thousand
and One Nights, by Gustav Hermann. 5.45, Zither
Recital by Fanni and Otto Slezak. .20, coucert of
Chamber Music, by the Weiss Quartet ; Doric Quartet
(Respighi) ; String Quartet, Op. 105 (Dvorak). 7.10,
* Mamsell Nitouche,” Operetta in Three .Acts (Hervé)

VILNA (435 metres) : 1.5 k\V.—8.5, M. Charkeiwicz,
Talk: The Decay of the Orthodox Greek Church.
8.30, Programine from Warsaw. 6.55, News, followed
by Gramophone Selections. 7.30, Pregramme from
Warsaw. 10.30 {(approx.}, Closc Down.

WARSAW (1,111 metres) ; 10 k\V.—11.0 a.m., Time
Signal and Fanfare from Cracow. General News
Bulletin. 2.0, Weather Report. 3.0, Light Music, .
4.10, Talk. 4.85, Talk. 6.30, “La Radio Chronique,”
by Dr. Stepowski. 7.5, News. 7.30, * The Heroes,”
Operetta (Oscar Straus); in the Interval : News n
TFrench. 8.0, Time Signal, Aviation Notes and
\Weather Report. 8.5, News, Police Announcemnents
and Sports Notes. 9.30, Dance Music. 10.30
{approx.), Close Down.

ZURICH (588 metres) : | kW.—11.30 a.m., Time
Signal and Weather Report.  11.82 a.m., Gramophone
Records. 11.50 a.m., Weather Report and News
Bulletin. 12 noon, Gramophone Selcctions continued.
12.35, Stock Exchange Quotatious. 2.0, Bert Herzog,
Talk ‘on Nesw Books. .3.0, Concert from the Carlton
Elite Hotel. Selections by the CasteHano Orchestra.
4,15 Concert by the Edelweiss Club. 8.0, Chimes
relayed from the Zurich Churches. 6.30, Time Signal
and Weather Report. 6,18, Concert. 7.0, Symphony
Concert, relayed from Basle (!,0l10 metres). 8.0,
B’eather Report and News. 9.15 (approx.), Closs
oW

A 32
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BARCELONA (Radio Barcelona), Call EAJL (344.3
metres) ; 1.5 kW.—1.30, Coucert by the Iberia Trio,
and Gramophone Records. 245 to €.0, No Trans-
mission. 8.0, Market Prices. 6.10, Concert by the
Station Orchestra with Soloists. 8.40, Sports News.
9.0 (approx.), Close Dowi.

BASLE (1,010 metres) ; 1.5 k\W.—Programine relayed
from Bern. 6.0, Dr. Briischweiler, of Thun, Talk:
Baptismal Custorus in Switzeriand—The Christening
7.0, Concert. 8.45, Sports Notes, General News Bulletin
and Weather Report. 9.0 (approx.), Close Down.

BERGEN (370.4 metres) ; 1.5 k\W.—9.30 a.m., Relay
of Morning Service and Sermon. 11.30 a.mn., Weather
Forecast and General News Bulletin. 7.0, Orchestral
Selections. followed by Topical Talk. 8,30, Concert
by the Choral Society of the Bergen Handicrafts and
Industries Association, Conductor: Kr. Svenkerud.
9.0, Weather Report, Late News Bulletin and Time
Signal. 9.15, Dance Music. 11.0 (approx.), Close
LDown.

BERLIN (Konigswusterhausen) (1,250  metres) ;
40 kW.—7.55 a.m., Garrison Church Chimes fromn
Potsdaro. 8.0 a.m,, Concert relayed from Voxhaus,
followal by the Cathedral Chimes. 10.15 a.m.
(approx.). Musical Programme, relaved from Voxhaus.
2.30 to 3.45, Three Talks on Agricuitural Topics, from
Voxhaus. 4.0, Concert relaved from Voxhaums. 5.30,
Talks, followed by relay of Programume from another
German Station.  9.15, News from the Press. 9.30,
Dance Music.  11.30 (approx.), Close Down.

BERLIN (Voxhaus) (484 metres) ; 4 kW.—7,55 am.,,
Chimes relayed from the Garrison Church, Potsda,
8.0 a.m., Recital of Music, followed by Berlin Cathedral
Chimses. 10.15 a.m., Orchestral Concert. 230,
Agricultural Talks on Practical Advice in Farming
and the Week's Markets. 4.0 to 5.0, Relay of Orches-
tral Concert, followed by Advertisements and Talks.
7.15 (approx.), Concert of Orchestral Selections.
9.10 (approx.), Weather Report, Time Signal, Sports
Notes, News and Announcements. 9.30, Relay of
Dance Music. 11.30 (approx.}, Close Down.

BERN (411 metres) ; 1.5 kW.——9.30 g.m. t010.30 a.m.,
Religious Address. 12.0 Noon, Time Signal and
Weather Report. 125, Orchestral Selections. 7.0,
Bernese Popular Evening with the collaboration of
local societies.  Musical Items and Play in Bernese
dialect. The Edelweiss Yodler Club. the Belp
Orchestra. and the Zytglogge Dramatic Society. 8.45,
Sports News, Weather Report and General News
Bulletin. 9.0, Orchestral Concert. 9.35 (approx.},
Close Down.

BRATISLAVA (300 metres) ;
Morning Recital of Sacred Music.
granune relaved from Prague.
9.20, Orchestral Music.

BRESLAU (322.8 metres) ; 4 kW.—Programme re-
layed by Gleiwitz (329.7 wetres).—7.45 a.m., Chines
frony Christ Church, Breslau. 10,0 a.m., Evangelical
Recital, with Address and Instrumental Items. 11.0
a.m., Instrumental Concert. 1.0, Ten Minutes for
the Amateur Gardener. 110, Talk. 1.35, Inter-
esting Points for Chess Plavers. 2,0, Stories for
Children.  2.30, Talk for Farmers, followed by Talk
and Music. 7,30, Programme of Variety ltems, with
the collaboration of Ludwig Manfred Lommel. 9.0,
News Bulletin and  probable outside relav.  11.0
(approx.), Close Down. ’

1 kW.-80 am.,
10.0 a.m., Pro-
4,30 (approx.), Concert.

BRUNN (441.2 metres) ; 3 kW.—8.0 am., Moruing
Recita’. 9.0 a.m., Agricultural Report and Talk for
Farmers. 10.0 a.m., Orchestral Concert. 5.0, German
Progranme. 6,15 (approx.), Popular Concert. 9.0,
General News Bulletin, relayed from Prague, foliowed
by Musical Programme.

BRUSSELS (508.5 metres) ; 1.5 kW.—5.0, Programme
of Dance Music by the Orchestra of the St. Sauveur
Palais de Danse, Brussels, 8.0, Half-Hour for Children,
6.30, Music bv the Radio-Belgique Trio. 7.30, La
Radio-Chroniqpie. 815, The Station Orchestra,
under the direction of M. René Tellicr. 10.15, Press
News. 10.30 (approx.), Close Down.

BUDAPEST (555.6 metres) ; 35 k\W.—8.0 a.m., Press
Review, followed by Talk for Women. 9.0 a.m.,
Relay of Morning Service and Sermon. 11.15 a.m.,
(approx.), Orchestral Selections. 2.30, Talk, arranged
by the Ministry of Agriculture, followed by Children's
Corner. 415, Concert. 8.0, Talk. 7.30, (approx.),
Concert or Play. 9.20, Relay of Orchestral Progranumne.
10.30 (approx.), Close Down.

COLOGNE (283 metres) ; 4 kW.—Programme also for
Aix-la-Chapelle (400 metres), Langenberg (168.8 metres)
and Miinster (250 metres).—7.15 a.m., Music Recital.
7.35 a.m. to 7.55 a.m. [speranto Tulk. 8.5 a.m.,
Evangelical Choral and Instrumental Recital with
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Address. 10.0 a.m,, Talk: The Gerinan Language,
its worth and honour. 10.35 a.m., Agricultural Tall.
1055 am., Talk on Music with illusirations. 12.0
Noon, Orchestral Concert, tollowed by Literary Talk,
and Hints for Chess Plavers. 8,30, Concert. 550,
(approx.), Transmission for Workers, Kurt Klaber
Tutroductory Talk . Geoig Schwarz, 7.0, Concert by
the Cologne Station Orchestra followed by Late News
Bulletin, Sports Notes and programme ol Light Music.
11,0 (approx.), Close Down.

CORK, Call 6CK (400 metres); 1.5 k\W.—8.30,
Concert of Vocal and Instrumental Music, including
Tenor Solos by Mr. W. I Watt. 11.0, Weather
Keport and National Anthem. 11.15 ({approx.),
Close Down.

CRACOW (566 metres) ; 1.5 k\WW.—9.15 a.m. to 10.45
a.m., Relay ot Cathedral Service. 11.0 a.m. to 11,10
a.m., Relay of Fantare fromw Notre Dame, Cracow.
115 a.m., Titne Signal and Weather Forecast. 3.40,
Dr. St. Wasniewski, *‘La Chronique Agricole.”
7.0, Relay ot Faufare from Notre Dawme. 7.15, Sports
News. 7.30, Orchestral Concert: Two arias from
“ The Marriage of Figaro'' (Mozart) sung by Made-
moisclle Félicie Glinther. 9.0, Relay {rom Warsaw.
9.30, Concert relayved from a Restaurant. 10.30
(approx.), Close Down.

DUBLIN, Call 2RN (319.1 metres) : 1.5 kW.—8.30
to 11.15 (approx.), Programme relayed from Cork,
Concert by the Station Sextet with vocalists.  Tenor
Solos by Mr. Leslie Williams. 11.0, Weather Forecast
and National Anthem. 1115 (approx.), Close Down.

FRANKFURT (428.8 metres) : 4 kW. - Programme
relayed by Cassel {252.1 nietres).—7.30 a.m. (approx.),
Recital of Music. 10.0 a.m., Talk tor Parents. 11.0
a.m., Concert by the Station Orchestra. 12.0 Noon,
Ten minutes of Agricultural Topics. 4,0 (approx.),
Concert. 7.30, Musical or Literary Programine. 9.30,
{approx.), Dance Music relayed from Berlin. 11.30
{approx.), Close Down.

HAMBURG, Call HA (in Morse) (394.7 metres) ; 4
kW.—Programme relayed by Bremen (272.7 mietres),
Hanover (297 metres) and Kiel {254.2 metres).—7.25
a.m., Time Signal. 7.30 a.m., Weather Forecast aud
General News Bulletin. 80 am., Law Report.
8.15 a.m,, Morning Recital of Music. 8.55 a.m. (for
Kiel only), Relay of Morning Service. 11.55 a.m.,
Time Signal relaved fromn Nauen. 12.5 (for Hamburg
and Kiell, Concert. 12.5 (for Bremen), Musical
Programme. 12.5 (for Hanover), Gramophone Records.
1.0, Programme jor Children arranged by Hans
Bodenstedt, 2.0, Concert. 4.15 (approx.), Orchestral
Concert. 8.30, Talk arranged by the Hamburg
Physical Training School. 6.40, Sports News. .55,
Weather Report. 7.0 (approx.), Concert or Play.
8.30 (approx.), General News Bulletin and North Sea
and Baltic Weather Report followed by programine of
music. 10,0 {approx.), Closc Down.

HILVERSUM (1,071 metres) ; 5 kW.—12.40 to 2.10,
Orchestral Music by the Radio Trio. 2.10 {approx.).
Military Band Concert. 7.40, Weather Report and
General News Bulletin. 7.50, Concert relayed from the
‘“ Concertgebouw " (Concert Hall) at Amsterdam,
The Orchestra conducted by Cornelius Dopuver.  9.55,
Programine of Music. 11.0 (approx.), Close Down.

HUIZEN (340.9 metres) ; 4 kW.—Transiuits on 1,870
metres irom 5.40. 8.10 a.m. to 9.10 a.m., Morning
Service and Address. 9.30 a.m. (approx.), Relay ot
Divine Service. 12.10, Trio Selections. 5.30 (approx.),
Relav of Eveniug Service. 8.0, Orchestral Concert.
10.25, Epilogue by the Choir. 10.40 (approx.), Close
Down.

JUAN-LES-PINS (Rkadio L.L.) (244 metres) ; 1.5 kW —
1.0 to 2.0, Musical Selections and Talk for Children by
““Radiolo.”” 9.0, Late News Bulletin, Weather
Report and Sports Notes. 9.15, Concert of Orchestral
Selections.  10.0, Dance Music by the Municipal
Casind Orchestra. 10.30 (approx.), Closc Down.
KALUNDBORC (1,680 mettes) , 7 kW .- Programme
also for Copenhagen (3

Church Service, rvelaved from Concphagen. 10.20
a.m. to 10.40 a.rr. (Kalundbnrg only), Weather Report
from  the Meteornlogical Tistitate. 4,0, Uvening
Qervice selayed from Copenhagen. 5.20, Children s
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Corner. 5.30 ‘Kalundborg only)
fromyw= Meteorologica! Institute. 8.0, News {rom
the Press. 615, ‘tine Signal. €30, Talk. 7.0,
Chimes ielayved frotc the Town Hall, fopenhagen.
7.5, * Dansh History in Poetry and Music 7' Orches-
tral and Vocal Congert with introductory talke by
Axel Garde. 3.30, (rencral News Bulletin, &.45,
Coincert by the Station Qrchestra. 9.45, Popular
Dace Music; in the interval at 11.0, Chimes from
H}e fCopenhagen Town Hall. 1130 (approx.), Close
.)0Wwn.

KATTOWITZ (422 metres) ; 10 k\W.-8.15 am,
Relay of Morning Service. 11.0 a,m., Time Signal
and Weather Report. 6.45, \Weckly Press Review.
7.30, Vocal and Instrumental Concert relaved from
Warsaw. Soprano Songs by Tola Mankiewicz; Bass
Solos by S. Mossocxy ; Recitations by J. Sliwicki and
Professor L. Urstein at the piano. 9.0, Time Signal,
Weather Vorecast, I'ress and Sports News. .30,
Dance Music. 10.30 {approx.}, Close Down,

WeatLer Rc})ort
I

KAUNAS (2,000 metres) ; 7 kW.—10.15 a.m., Morning
Recital. 11.0 a.m., Weather Forecast. 11.30 a.m,,
Orchestral Concert. 12,0 Noom, DIrogramme for
Children. 12,30, Physical Training. 2,20, Half-
hour for Young People. 3.0, Literary Talk. 3.30,
Hyvgiene Talk. 4.0, Talk. 6.0, Weather Report.
6.5, Notes on Politics. 6.15, Accordion Selections.
A Potpourri of Lithuanian Songs. 8.30, Concert of
Orchestral Selections. 9,30 (approx.). Close Down.

KONIGSBERG (303 metres) ; 4 Kk\V.—Programme
relayed by Danzig (272.7 metres).—8.0 a.m., Recital
of Instrumental DMusic and Address. 10.0 a.m.
(Konigsberg only), \Weather Forecast. 10.5 a.m.,
Orchestral Concert, with Songs. 11.55 a.m., Time
Signal, relaved from Nauen, followed by Weather
Report. 1.50, Notes for Chess Players, by P. 8.
Leonhardt. 2.20, Llementary Spanish Lesson by
Kurt Metze, Lecturer in Spanish at the Kéniesberg
Technical Institute. 3.0 (approx.), Concert by the
Station Orchestra, followed by Talks. 7.0, = Die
geschiedene Frau,” operetta in Three Acts by Victor
Léon, Music by Leo TFall; the Orchestra under the

direction of Erich Seidler. 9.15, General News
Bulletin and Sports Notes. 9.30 (approx.), Relay

oif Dance Music. 11,30 (approx.), Close Dowi.

LAHTI (1,522.8 metres) ; 35 k\V.—Programme also for
Helsingfors (375 metres).—8.0 a.m. {approx.), Relay
of Church Service. 9.50 a.m., General News Bulletin.
10.5 a.m,, Concert. 10.50 a.m., \Weather Report
and Tire Signal.  11.0 a.m., Sacred Senvice in Swedish.
3.0, Orchestral Concert. 4.0, Talk. 4.25, Concert
by the Station Orchestra, conducted by Erkki Linko.
4,57, Time Signal and W eather Report.  5.10, History
Talk. 5.40, Talk. 6.0, Concert. 7.45, Late News
Bulletin given in Finnish and Swedish. 8.0 (approxs,
Close Down.

LANGENBERG (468.8 metres) ; 20 k\V.—Programme
also for Aix-le-Chapelle (400 metres), Cologne (283
metres), and Miinster (251} metres).—7.15 a.m,, Light
Music, relayed from Cologne. 7.35 a.m., [alk in
Esperanto, relayed from Cologne. 8.5 a.m, (approx.),
Morning Recital of Music with Choral Items and
Address from Cologne. 10.0 a.m., Talk on the German
Language. 10.35 a.m., Two Talks from Cologne.
12.0 Noon, Concert of Popular Selections, followed by
Talks. 3.30, Orchestral Concert. 6.20, Tales by
Hermann Hesse, read by Lisa Tetzner. 7.0, Relay
of Concert from Cologne, followed by News liulletiu,
Sports Notés and Dance Music. 110 (approx.),
Close Dow.

LEIPZIG (365.8 metres) ; 4 k\V.—Progranune relayed
by Dresden (275.2 metres).—7.30 a.m., Organ Recital
of Sacred Music. 8.0 a.m., Morning Concert of Vocal
and Instrumental Music. 10.0 a.m., Concert. 12.0
Noon, Two Talks. 1.0, Foreign Press Review. 1.20,
Talk arrauged by the German Speaking Union. 1.30,
Musical Selections, 5.30, Talk., 6.0, Talk. 6.30,
Concert of Chamber Music by the Zilcher Trio: Dr.

Hermann Zilcher (Pianoforte); Professor Adolf
Schiering (Violiny; and Professor Ernest Cahnblen
('Cello) : Sonata for Violin and Pianoforte, Op. 16

in D Major (Zilcher)., 9.0. Sports Notes. 9.30, Dauce
Music, relayed from Berlin. 11.30 (approx.), Close
Dowu.

LILLE, Call PTT (264 metres) ; 0.5 k\V.——12.30, Con-
cert arranged by the Wireless Association of Northern
France. 1.35, Prices of Motor Oils. 8.30, lustru-
utental Concert, followed by Late News Bulletin.

LYONS (Radio Lyon) (291 metres) ; 1.5 k\W.—7.45,
The Radio Lyon = Journal Parlé,” with Press Review
and Sports News. 8.0, Vocal and Instrumental
Concert : Artistes. Madame Ducharne (Pianist), and
Mounsieur Camand (Violinist) of the Lyvons Conser-
vatoire ; and Monsienr  Testaniére  Cellist). 9.0
approx.), Close Dowu.
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Programmes from Abroad.—

MADRID (Urnion Radio), Call EAJ7 (375 metres) ;
3 kW.—Programme relayed by Salamaneca, LAJ22
(405 metres). 2.0, Chimes and Time Signal. 2.10,
Popular Selections bv the Union Radio Orchestra and
Luis Medina. 8.30 to 7.¢, No Transmission. 7.0,
Music and Stories for Children; the Station Sextet,
¢ Phaéton,” Symphonic Porm, by Saint-Saéns. 8,20 to
10.0, No Transmission. 10.0, Chimes and Time Signal.
10.5, Orchestral Councert. 12.0 Midnight, Relay of
Dance Music Programme by the “ Palermo en Rosales "
grcheslra. 12,30 a.m. (approx.) (Monday), Close
oWl

MILAN, 1IMI (549 metres) ; 7 kW.—9.30 a.m. to
10.0 a.m,, Recital of Vocal and Instrumental Sacred
Music. 11.30 a.m., Time Signal and Concert by the
Radio Quartet. 12.30 to 3.0, No Transmission.” 3.0,
Opening Signal and Vocal and Instrumental Pro-
granune with Selections by the Station Quintet.
4.25, Agricultural Talk. 4.30, Concert of Light Music:
Selections by the Tzigane Orchestra of the Fiaschet-
teria Toscana at Rome. 5.0 to 7.25, No Transmission,
7.25, Opening Signal and General News Bulletin.
7.35, Time Signal. 7.45, Sports News. 7.50, Relay of
an Opera with Late News Bulletin and Sports Notes
at the end of the Second Act. 10.45 (approx.}, Close
Down.

MOTALA (1,380 metres) : 30 kW.—Programme also
for Stockholm (454.5 metres), Boden (1,100 metres),
Géteborg  (416.5 metres), Malmé (260.9 metres),
Ostersund (720 metres) and Sundsvall (545.6 metres).—
10.0 a.m., Relay of Morning Service. 11.35 a.m.,
Weather Report. 11,45 a.m., Exchange Quotations.
11.55 a.m., Time Signal. 4.85, Carillon, relayed from
the Steekholm Town Hall. 5.0, Relay of Evening
Service. 7.15, Programme by the Band of the Roval
Life Guards. 8.15, General News Rulletin. 8.30,
Weather Report. 840, Concert. 10.0 (approx.),
Close Down.

MUNICH (535.7 metres) ; 4 k\W.—Programme relayed
by Augsberg (566 inetres), Kaiserslautern (277.8
metres) and Nuremburg (2£1.9 metres).—12.0 Noom.
Time Signal, Weather Keport and Notes on Forth-
coming Programnmes. 215, Concert of Light Muysic.
4.30, Concert. 5.30, Orchestral Music. 7.0, Grand
Concert by the Munich Wireless Qrchestra. 9.5,
General News Bulletin. 8,30, Relay of a Concert
Prograinme. 10.45 (approx.), Close Down.

NAPLES, Call INA (333.3 metres); 1.5 KW.-
9.0 a.m., Sacred Morning Recital. 8.45, Children's
Corner. 4.0, Concert : Orchestral Music with Songs
by Signora Carla Spinclli. 4,30, Time Signal. 7.20,
Current Topics. 7,40, Time Signal. 748, Naples
Harbour Authorities’ Report. 7,50, Vocal and Instru-
mental Concert: **Irontaio son,” from 'Don Pasquale,”
by Donizetti, Duet for Soprano and Baritone, sung by
J. Lugaro and R. Aulicino. accompanied by the
Station Orchestra. 9.0, Sports Notes. 8.55, Calendar
and Programime Anuouncernents.  10.0 (approx.),
Close Down.

OBLO (461.5 metres) ; 1.5 kW.—Programme relayed
by Fredriksstad (434.8 metres), Hamar (555.6 metres),
Notodden (411 metres), Porsgrund (500 metres),
Rjukan (448 metres).—9.50 a.m., Chimes. 10.0 a.m.,
Morning Service, relaved from St. Saviour’s Church.
6.15, Weather Report and News from the Press,
followed by Musical Selections or Taltk. 7.0, Time
Signal. 8.30, Weather Report and Press News. 8.45,
Talk on Current Events. 9.0, Dance Music by the
Orchestra at the Hotel Bristol. 10.45 (approx.),
Close Down.

PARIS (Ecole Supérieure), Call I'PTT (458 metres) g
0.5 kW.—Programme_velayed at Intervals by the
following Stations: Pordeaux, PTT (275 metres),
Eiffel Tower (2,650 inetres), Grenoble (416 metres!,
Lille, PTT (264 metres), Limoges (285 metres), Lyons,
PTT (476 metres), Marseilles (303 metres), Rennes
(280 metres), Toulouse, P (260 metres).—8,0 a.m.,
General News Bulletin and Time Signal. 1095 am.,
International Time Signal and Weatlier Vorecast.
12.0 Noen, Concert. 1.0, Ecouomic Report. 1.30.
Orchestral Concert : “*The ltalian Girl in Algiers”
{Rossini).  2.80, Symphony Concert, arranged by
‘‘Le Journal.” 8.30, * Le Radio Journal de France.’”
8.0, Talk, arvanged by the General Union of Yrench
Associations. 8.80, Concert of Instrumental and Vocal
Music, organised by the French Wireless listeners’
Association, loliowed by Late News Bulletin, Time
Signal and Weather Report. 10.30 (approx.), Relay of
Dance Music from the Coliseun: de Paris. 12.0 Mid-
night (approx.), Close Down,

PARIS (Eiffel Tower), Call FL (2,850 metres) : 5 k\W.—
7.56 a.m., Time Signal on 82.5 metres. 6 a.m.,
Time Signal on 2,650 metres. 5,45, *“ Le Journal Parlé
par T.S.F.,”" including Talks by Regular Contributors
on Health and Sports Topics. = 7.10 to 7.20, Weather
Report.  7.30 to 9.0, Marin Cazes and bis Orchestra.
7.58, Time Signal on 32.5 metres, 10,26, Time Signal
on 2,650 metres. 11.15 {approx.}, Close Dowu.
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PARIS (Petit Parisicn) (3409 metres) ; 0.5 kW.—
8.45, Gramophone Selections, followed by Talk and
Press News. 8.0, Orchestral Concert. 9,25, General
News Bulletin. 9.30, Syraphony Concert: The First
Movement from the Fourth Symphony in B Flat
(Beethoven).  10.0, Late News Bulletin. 10.15,
Concert of Instrumental Selections. 11.0 (approx.),
Close Down.

PARIS (Kadio L1) (370 and 60 metres) ; 1 kW.—
12.30, Transmission, arranged by * Radio-Liberté,”
News Bulletin, Talk on Current Topics, followed by
Concert of Vocal and Instrumental Music. Songs by
Madame Hérault-Harlé. 1.0, Carillon de Fontenay.
8.0, Programme of Dance Music.

PARIS (Radio-Paris), Call CFR (1,750 metres) ; 6 kW,
~~8.0 a.m., News Bulletin and Press Review. 12.0
Noon, Address and Choral Recital of Sacred Music
arranged by "' La Vie Catholique.” 12.30, News from

the P'ress. 12,45, Concert by the Albert Locatelli
Orchestra.  4.30, Dance Music by the Grand Vatel
Orchestra. Press News in the Interval. 8.0, Agri-

cultural Report and News from the Iress. 8.45.
Symphony Concert devoted to the Works of Danish
Composers, Press Review and General News Dulletin
in the intervals.

PITTSBURGH. Call KDKA (63 and 27 metres) ; 25
kW.—3.45, Telechron Time. 4.0, Church Service.
7.0, Roxy’s Suroll Programme from WJIZ, New York.
9.45, Church Service. 11,0, Tinie Signal and Baseball
Scores. 11.30, Relay af Concert from WJZ. 12.0
Midnight, Time Signal and I3aseball Scores, followed
by Orchestral Sclections. 1.0 a.m. {Monday), Pro-
grainme relayed from WJZ, Nex York. 1.15 a.m.,
Collier’s Radio Hour from W[Z. 2.15 a.m., Pro-
gramme from W}IZ, 3.0 a.m,, Time Signal. 3.5 a.m.,
The Continentals programme continued. 3.15 a.m.,
Baseball Scores and Telechron Time. 8.20 a.m.
(approx.}, Close Down.

POSEN (344.8 metres) ; 1.5 kW.—9.15 a.m. to 10.45
a.m., Relay of Catledral Service. 11.0 a.m., Time

Signal.  11.5 a.m. to 11.55 a.m., Two Talks for
Farmers. 6.20 to 7.10, Two Talks relayed from War-
saw. 7.30, lustrumental Concert. 8.0. Recital of

Songs by Mr. Sigismourd Jablonowski, ot Herlin;
Vocal Selections fiom the Works of Beethoven and
Brahms. 9.0, Time Signal, Weather Report and
Sports Notes. 9.20, Twentv Minutes of Variety.
10.0, Relay of Dance Music by the Orchestra at the
*“ Palais Royal.” 11.0 {(approx.), Close Down.

PRAGUE (348.9 metres) : 5 k\W.— 8.0 a.m., Recital of
Sacred Music. 9.0 a.m. {(approx.), Agricultural Notes.
10.0 a.m., Programmie of Music. 12.5, Indnstrial
News. 12.20, Notes on Current Lvents. 5.0, Pro-
gramme for German Listeners. 6.15 (approx.),
Popular Concert. 9,0, Time Signal and General News
Bulletin, followed by Orchestral Concert.

RABAT, (all PTT (416 metres) : 2 kW.-12.30,
Concert b% the Station Orchestra. 8.30, Populiar
Concert. 10,30, The Cinema Orchestra at the Jardin
d'Ete. 110 {(approx.), Close Down.

RIGA (526.3 metres) : 4 k\W.—0.15 a.m.. KRelay of
Sacred Service from: the Mara Church; Songs, Stories
and Music for Children. 3.0, Concert by the Station
Orchestra conducted by Arved Parups. 4.0 to 6.0,
Four Talks. 6.0, lnstrumental Music. 8.0, Weather
Report and General News Tulletin. 8,30, Concert
by the Orchestraat the Café de I'Opéra.  10.0 (approx.),
Close Down,

ROME, Call 1RO (447.8 metres) ; 3 k\W.—8.15 a.m.
to 10.0 a.m., Opening Signal and Recital of Songs and
Instrumental Items. 10.0 a.m. to 12 Noon, No Trans-

mission. 12.0 Noon, to 1.0, Coucert by the Station
Trio. 1.0 to 4.0, No Transmission. 4.0, Opening
Signal. 4,5, Orchestral Concert. 5.0 to 7.0, No

Trausmission. 7.0, Opening Signal and Current
Topics. 7.20, Agricultural Talk. 7.80, Sports News
aud General Néws Bulletin. 7,46, Topical Talk.
7.59, Time Signal, 8.0, Concert by the Grand Sym-
phouy Orchestra: Dvorak's ' New World” Sym-
phony (No. 5 in E Minor}, {a} Adagio e allegro molto,
(b) Largo, (c) Finale; Talk in the Iuterval. 10.5,
Late News Bulletin. 10,15 (approx.}, Close Down.
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SAN SEBASTIAN (Uuion Radio), Call EAJS (335
metres) ; 0.5 kW.-—10,0, Orchestral Concert relayed
from the San Sebastian Casino. 12.0 Midnight
(approx.), Close Down.

SCHENECTADY, Call 2XAD and 2XAF (21.95 and
31.4 metres) ; 30 kW.--3.30, Relay of Church Servcei
and Sermon, 6.30 to 7.0, Hali Hour of the United
Radio Corporation, relayed from New York. 6.30,
Organ  Recital fromn the Union College Memorial
Chapel at Schenectady, Organist: Elmer Tidmarsh.
10.30, Programme from Nesx York, 11.0, Stetson
Parade Hour, relayed from goston, Mass, 12.0 Mid-
night, Lehigh Programme, relayed from New York.
12.30 a.m. (Monday), Transmission from the Capitol
Theatre, Ne® York. 0 a.m., Address on ““Our
Government,” relayed from Washington, D.C. 2.15
a.m., Atwater Kent I’'rogramme from New York.
2.45 a.m., Time Signal. 3,15 a.m., Television Signals,
Lixperimental Transmission. 3.30 a.m. (approx.),
Close Down.

STAMBOUL (1,200 metres}; 5 kW.—-8.30, Coucert of
Popular Sclections. 4.30, Prices of Cereals. §.15,
Turkish Music. 7.30, Weather Report and Time
Signal. 7.40, Orchestral Programme. ~ 9.0, Late News
Bulletin. 9.30 (approx.), Close Down.

STUTTGART (379.7 metres) ; 4 kW.—Programnie
relayed by Freibarg (577 ntetres).—10.10 a.m. (approx.),
Morning Recital of Choral and Instrumental Music
with Address. 11.0 a.m., Musical Selections followed by
Gramophone Records.  7.156 (approx.}, Concert. 9.0
{approx.), Light Music followed by General News
Bulletin and Sports Notes.

TALLINN (408 metres) ;
Orchestral and Vocal Music.
7.30, Late News Bulletin.

TOULOUSE (Radiophonie du Midi) (391 metres) ;
kW.—-12.30, Weather Forecast and Local Market
Quotations, 12,45, Popular Concert. 1.0, Time
Signal. 1.45, News from "' Le Télégramme,” * L'Ex-
press” and “ Le Midi Socialiste.” 8.0, Exchange
Quotations and News Bulletin. 8.15, News from the
Press. 8,30, Instrumental Music. 9.0, Carillon.
9.5, Concert of Popular Items, Seclections from the
Works of Charpentier including the orchestral suite
* Ympressions d'[talie.” 10,15, North African Notes
and Late News Butletin, 10,30 (2pprox.), Ciose Down.

VIENNA (577 and 517.2 metres) ; 1.5 and 15 «\V.
Programme relayed by Graz (457.1 metres), Innsbruck
(294.1 metres), Klagentart (272.7 metres), and Linz
(254.2 metres). - 9.40 a.m., Orgao Recital. 10.0 a.m..
The Vienna Symphony Orchestra in a Concert from
\Vorks of Classical Composers. 3.0, Orchestral Concert.
8.0, Concert with Soloists. 7.5,  The Curse of Moisa-
sur,” Magical Playin Two Acts by Ferdinand Raimund,
Produced by Victor Kutschera, followed by Light
Musical Selections. 10.0 (approx.), Close Down.

VILNA (435 metres) : 1.5 k\WV.—-9,15 a.m., Relay of
Cathedral Service. 11.0 a.m. fo 11.10 a.m., Time
Signal and News Bulletin rvlaved from Warsaw.
6.23, Programme from Warsaw. 6.45 (approx.), Talk.
7.10, General News Bulletin, 7,30, Relay of Concert
from Warsaw. Concert devoted to the Works of
Moniuszko. The Polskie Radio Orchestra conducted
by J. Ozimninski. Tne Male Choir of the * La Harpe "
Society, under the direction of W. Lachman. 9.0,
Time Signal, Aviation Route Report, Weather Report
and Late News Pulletin, followed by Sports and
Police News relayed from Warsaw. 9.30, Dance
Music. 10.30 (approx.), Close Down.

WARSAW (1.111 metres) ; 10 kW.—9.15 a.m. to
10.45 a.m., Relay of Morniug Cathedral Service. 11,0
a.m., time Signal and Relay of the Fanfare from the
Tower of Notre Dame Church in Cracow. 11.5 a.m.,
Report on Aviation Route Conditions and \Weather

2.2 kW.—1,0, Concert of
7.0, Agricultural Talk.

Forecast. 11.10 a.m. to 1.0, Concert of Symphony
Music relayed from the Fhilharmonic Hall iu
Warsaw.

Selections from the works of Paderewski
The Philharmonic  Orchestra  conducted by J.
Oziminski. 6.45, lalk. 7.iv, General News Bulletin.
7.30, cConcert with Vocal and Iustrumental Solos,
9.0, Time Signal, Aviation Route Conditions and
\Veather Report. 9.5, Late News Bulletin. 9.20,
Police Conmununications and Sports News.  9.:80,
Musie relaved from the Daza Restaurant in Warsaw.
10.80 (approx.), Close Down.

ZAGREB (309.2 metres) ; 0.7 kW.—10.30 a.m.,
Orchestral Concert. 4.0, Dance Music relaved from the
“Club-Bar.”  8.45, Wireless Notes. 7.0, Opcra
relayed from the Zagreb National Theatre, News
Bulletin and Weather Report in the Interval.

ZURICH (588 metres) ; 1 kW.—~10.0 a.m., Orchestral
Concert.  11.28 a.m., \Weather Report. 11.30 a.m.,
Concert by the Station Orchestra. = 3.0, Selections by
the Castellano Orchestra at the Carlton Elite Hotel.
8.30, Time Signal. 6.33, Religious Address. 7.0, Con
cert by the Station Orchestra. 9.0, Late News Bulletin.
9.15, Concert bv a Military Band under the dircction
of Herr Brindh. 10.15 (approx.}, (lose Down
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A Review of Manufacturers’
B.B.C. “CABINET ” BATTERY.

The new type ¢ Cabinet’ battery

made by the British Battery Co., Ltd.,
Clarendon Road, Watford, Herts, is of
“standard *’ capacity, and is made up in

B.B.C. Standard capacity ¢ Cabinet '’ H.T.
battery.

an attractive grained brown cardboard
container. The bhattery tested had a
nominal voltage of 60, but the actual
terminal voltage on {oed at the com-

mencement of the test was 65. The
initial current of 11.8 mA. may seem a
little high for a small capacity bhattery
of this type, but it is necessary to start
fairly high if the normal current of 6 or
7 mA. is to be obtained after the first
rapid drop.  Unfortunately, the steady
state was not reached until the battery
had been running for 150 hours, when
the current settled down to about 2 mA.
for a further 200 hours. In the circum-
stances it would have been Detter to
have started the discharge at a lower
current (i.e., with a higher fixed resist-
ance in circuit), when the form of the
curve would undoubtedly lLave heen im-
proved.

A special feature claimed for the
B.B.C. battery is the power of recupera-
tion, and this is clearly substantiated by
the curve, which rises from 2 md. at
300 hours to 4.2 mA. at 500 hours. The
test was continued to 800 hours, and
showed that after 500 hours the fall of
current is rapid. It is difficult to assign
a definite life in working hours, owing
to the drop between 150 and 300 hours,
Lut, under the conditions of the test, the
activity of the cells ceased for all in-
tents and purposes at 500 hours.

70
B.B.C. STANDARD CAPACITY {112
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Discharge curve of the B.B.C. H.T. battery.
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Products.
TWO NZW DUBILIER COMFONENTS.

The vertical holder for ¢ Dumetohm”
resistances comprises a moulded bakelite
hase with side spring and terminal and
a split metal terminal cap.  Not only
does this form of mounting occupy less
space on the baseboard, but the self-
capacity and possible leakage of an ordi-
nary holder is eliminated. The price is
1s.

s )

i

Dubilier vertical ¢* Dumetohm *’ holder and
combined R.C. coupling unit and valve
. holder.

The combined R.C. coupling unit and
valve holder is uanother move in the
direction of space economy, The unit is
essentially the same as the ordinary Dubi-
lier R.C. unit, and incorporates a fixed
condenser and clips for the anode resist-
ance and grid leaks.  The valve holder
sockets are provided with separate ter-
minals. so that the coupling resistances
and condeuser can be jomed up either to
precede or follow the valve on the unit.
The price complete with * Dumetobms ™
s 8s. 6d.

000

REDFERN’S “EBONART.”

In addition to the standard polished
finish, Messvs. Redfern’s Rubber Works,
[.td.., Hyde, Cheshire, are now produc-
ing ebonite pauels with a moiré watered-
silk surface design. Apart from  its
pleasing appearance, this surface has the
advantage that it is practically scratch
proof, and retains its appeavance much
better than a polished surface.
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“ALL-WAVE» TUNER.

Made by Messrs. 8. W. Scott, 67a,
Lothian Road London, 8.W.9, this unit
has a range of 180-2,000 metres when used
with a 0.00056 mfd. variable condenser.

Scott ¢ All-wave*' tuner.

The aerial coil is tapped and fitted with
an internal six-point switch. The re-
action coil rotates inside one end of the
aerial coil and is remarkably smooth in
action, there being no flexible lead con-
nections.

The price is 15s., and the overall
dimensions are 43in. x 3jin. diameter.

ccoo

BURNDEPT H.F. CHOKE.

The type No. 1196 Burndept choke
consists of a single-slot former random-
wound with silk-covered wire having a
total D.C. resistance of 480 ohmns. The
coil is built into a neat moulding with

Wireless
World

holes  for basehboard mounting and «
panel showing the 1nductance of the
choke, which is given as 50,000 micro
henrys.  In the orviginal design solder-
ing tag connections were fitted, hut ter-
minals are now provided, the price re
maining at 3s. 6d.

When connected in a circuit which
puts a cupacity of 8 micro-mfds. across
the winding, resonance occurs at 1,900
metres, so that self-oscillation will not
occur on the Daventry 5XX wavelength.
At 50 metres the effective impedance is
3,500 ohms, at 500 metres 23,000 ohms
and at resonance 280,000 ohms.

Burndept 11.F. choke type No. 1196.

0000

JENNENS COMPONENTS.

‘The Jennens vertical baseboard resistor
is one of the neatest pre-set filament re-
sistances on the market, the low price of
1s. being not the least attractive fea-
ture. Designed primarily for use in
portable sets it is built up on a plated
brass angle piece, the vertical arm of
which carries the sliding contact. This
takes the form of a simple {lat spring ;

300000 - g
i, FEEEEF PP T
RN A TN 1]
zso,ooojj!‘ ' } T I'Ji'l L_L I . tﬂl ENENE
AN
N
'i-;%_+41f' .+u£f- T
& ™ TEr A AN
s ' T I ]f T 1 NI fT
T "‘i:‘ —l:i_l_ll il 4’_:'1_ "'\ L“']
Y R A e AN
(E) 150,000__1_';T F[ 5 _I %; I iiTLI HT—————#— \j_,
a I3 o S S A '
5‘;‘ et ’t Ti | _:_1 rj_r_ ]I:_L ‘_%__ N
b e ‘+T£f} T
100000 I T + _ A 1
F _rfy__‘er]L._j R
T T T T
ﬁ-pL . St S e S T A O
so,ooo_ 1-__ ; l?’ _1 2 —_-_L S I
}‘[l l'u}f .L:J[_——_____ 1]
_ _I.A | . H S S -
R
(o] 1500 2000 2500 3000 3500

WAVELENGTH  (METRES)
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the contact is firm and smooth, and there
i3 a complete absence of jamming, which
is a common fault in resistors ot this
type.

Jennens vertical baszboard resistor and
push-pull swicches.
.

The push-pull switches are of conven-
tional design and are made with two-pole
and three-pole contacts. With the latter
switch it is possible to open-cirenit the
H.T. as well as the L.T. circuit. The
price of the two-pole switch is 1s. ad.,
and the three-pole 1s. 6d., und the maker
15 J. R. Jennens, Jennens Row, Birming-
ham.

0000
CASON VALVE HOLDERS.

The valve holders made by Messrs.
Cason Mouldings, Chiswick Road, Lower
Edmonton, London, N.9, are of two
types, the ¢ Anti-Capacity *’ rigid holder
(at 10d.) and the ‘‘ Anti-Microphonic '
(at 1s. 6d.).

Cason ‘¢ Anti~Capacity > und ¢ Anti-
Microphonic® valve holders.

Both types are fitted with phosphor
bronze coil sockets, enclosed in hollow
columns moulded to the base. The
springs are soldered o tinned soldering
tags to ensure continuity, and terminals
are standard fittings in hoth types. In
the  “ Anti-Microphonie”’  type  the
sockets are mounted on a separate hody,
which floats on four coil springs inside
the outer shell. The wmovement is
limited both upwards and downwards hy
suitable stops. In hoth types the anode
socket 1s distinguished by a red ring,
and all four terminals are lettered on
the base.

CATALOGUES RECEIVED.

H. Clarke & Co. (M/c.), Ltd.. Atlas
Works, Eastnor Street, Old Trafford,
Manchester.—Illustrated brochure No. 32,
dealing with ‘" Atlas ”’ battery elimina-
tors; this publication supersedes the No.
31 leatflet referred to in the September 5th
issue.

tient and Co., Ltd., Faraday Works,
Leicester.—Illustrated Jeaflet (Section 10.
Book 8) dealing with ** Tungent ” A.C.
mains transformers for power awiplifiars
and moving-coil loud speakers.
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THE TREND OF PROGRESS.
New Components—Battery Eliminators and Loud Speakers.
(Concluded from page 467 of last week's issue)
fixed vanes of one of therr condensers, while

HE only really new components are those which
have been called into being by the screened grid
and pentode valves. For instance, special astatic

coils for coupling screened grid H.F. valves are to be
found among the components made by several firms. In
this connection it is interesting to note that the coils used
in the successful Marconiphone Type 61 receiver are
available as separate units. The pentode has brought
into being special valve holders with provision for a
fifth contact to the screen grid terminal, notably the
Bowyer-Lowe and the Pye.

Valve holder with additional contact for the pentode valve (Pye).

The wvariable condenser manufacturers have shown
considerable activity, and the quality is even better than
last year. There were many low-priced condensers in
the Show, but none of the *‘ cheap ’’ articles so plenti-
ful a year or two ago. Drum control condensers, which
were the novelty of last year’s Show, have firmly estab-
lished themselves during the year, and all makers ex-
hibit one or more types as alternatives to their standard
slow-motion dials. Nearly all the drum control con-
densers are now fitted with slow-motion devices in place
of the direct drives shown last year, and there is no lack
of variety in methods adopted to obtain fine control.
Most firms have merely fitted special brackets to their
standard condensers for parallel-to-panel mounting
together with large diameter knurled drums on the exist-

i , ing main and vernier
nﬂﬁ%}‘t | sp%ndles. As exceptions
) bed to this rule the following,
: selected at random, are
worth noting: The
Igranic vernier drum
control with worm drive
and translucent scale for
internal illumination and
the new Utility drum
with inside drive.
Messrs.  Williams and
Moffat fit a neat ivorine
dust cover to the

New type Simplicon condenser with
dust cover,
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another interesting feature is the two-speed dial giving
ratios of 15:1 and 160: 1 respectively.
Miniature and Reaction Condensers.

New condensers designed for special purposes include
the Igranic screened condenser with spindle of insulat-
ing materia! for use in circuits in which both plates are
at H.F. potential, and the Pye differential condenser.
This is intended for use in the combined Reinartz- -
Schnell circuit, in which one side supplies capacity
reaction and the other acts as a by-pass condenser.
The three sets of vanes are so arranged that the by-pass
or ‘‘ throttle '’ condenser is decreased as the reaction
condenser is increased, but the chief feature of the
arrangement lies in the fact that the capacity across the
impedance in the anode circuit is always constant. It
will be appreciated that if a low-frequency transformer
is designed to give a straight line frequency charac-
teristic with the net capacity of the differential con-
denser connected across its primary, the characteristic
will remain unaltered by variation of the reaction
control condenser. .

An increase in the number of miniature variable con-
densers for use in portables and for capacity-controlled
reaction circuits was also observed.

Pye three element roaction condenser and the dual range tuner
unit.

Fewer plug-in coils are seen, their place being taken
by complete tuner units in the case of reacting detector
circuits and built-in coils and transformers in the case
of receivers with H.F. stages. The Pye dual-range
tuner unit with built-in change-over switch is particu-
larly neat, and it is interesting to note that the coils
are designed in accordance with Butterworth’s classical
Plug-in type coils still maintain their popu-
larity for short-wave work, and good designs were
shown by the Marconiphone Co., Ltd., and D.X. Coils,
Ltd. Many of these coils, however, will be found on
closer examination to consist of complete tuner units
with aerial grid and reaction winding, such as the
Lewcos 6-pin unit in which the grid coil is wound with
blue silk-covered strip.
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The Trend of Progress.

As an accessory to the aerial tuning circuit the Met
Vick Elastic Aerial Unit is something new and original.
It may be connected in front of any receiver and pro-
duces an clectrical effect equivalent to shortening the
effective length of the aerial. It is well known that a
short aerial improves the ratio of signal strength of a
foreign station to the pick-up from the local station, and
the Met-Vick unit enables the equivalent of the optimum
length to be found electrically. The unit is a genuine
advance in design, and is really a form of high-

Marconiphone H.F. Intervalve coupling unit.

frequency potential divider which enables any desired
fraction of the total H.F. voltage pick-up on the aerial
to be applied to the aerial tuning circuit.

Although the pentode has altered the output arrange-
ments of L.I¥. circuits the components used for coupling
to preceding valves have undergone little change. An
interesting detail improvement in R.C.C. units is to be
found-among the new Igranic components. It is well
known that the A.C. resistance of a detector valve
depends on whether it is operating as a leaky grid or
anode-bend rectifier, and that the anode resistance
should be changed if the best results are to be obtained
in a set designed for alternative methods of rectification
The Igranic dual-resistance coupling unit contains two
alternative anode resistances, either of which may be
sclected by rotating a milled switch disc at the top of
the unit.

Logarithmically - tapped
wire wound anode resist-
ances for purposes of
volume control are to be
found among the 1929 pro-
ducts of several firms, in-
cluding lgranic and Messrs.
A. W. Stapleton.

Low-frequency trans-
formers remain much as
before, but it is interesting
to note that the Igranic
Company now publish
curves for their trans.
formers which take into
account the load on the
secondary under working

lgranic dual range resistance
coupling unit.

Wireless
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conditions, i.e., with an output valve loaded by a loud
speaker. Miniature transformers for use in portables
are now made by all the leading firms.

For the Electric Gramophone.

Accessories for the electric gramophone have reached
a higher state of development than was evident at the
last Show. The pick-ups are quieter mechanically,
and most of them have greater irecdom of movement
so that record wear should be even less than with an
ordinary gramophone sound box. The pick-up arms
which are all new this year range from the simple but
effective Edison Bell arm at 3s., to the elaborate R. 1.
Varley automatic pick-up arm at 35s. The latter is a
work of art, and incorporates every conceivable refine-
ment. The needle angle may be varied and the needle
pressure adjusted between wide limits by means of an
internal spiral spring tensioning device. By an
ingenious link motion the needle track alignment is kept
tangential at all parts of the record from thé outside

Hy an automatic swivelling of the pick-up the needle track
alignment is kept tangential to the groove in the new R.I.
plck-up arm.

to the centre, and at the end of the record the turntable
is automatically stopped.

Although it is less than a year since the Westinghouse
metal rectifier entered the radio field, the Exhibition
has revealed the most significant fact that eliminators
and battery chargers using this form of rectifier com-
pletely outnumber the sum total of all other types. On

The A3 is a new battery charging
unit giving a heavier current than the popular ! ampere model.
The grid biasing rectilier is on the right.

Westinghouse rectifyving unirs,

A 40
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The Trend of Progress.—

the one side are arranged the arc and valve rectifiers
for L.T. and H.T. supply respectively against various
Westinghouse units differing only in dimensions for
several output currents and voltages. A census com-
piled from a visit to all the stands revealed that fourteen
manufacturers of A.C. mains gear exhibited, in housings
of their own design, the Westinghouse form of rectifier.

New model Atlas valve rectifier.

Supporters of the valve form of rectifier numbered five,
including those firms who are themselves makers of
valves. It is doubtful if any conclusion based on
technical merit can be gleaned from these figures, cach
form of rectification proving itselt to be trustworthy by
the amount of support it receiyes.

Based on long experience, arc and valve rectifiers.
while being strongly favoured by many users of A.C.
mains, are, of course, not indestructible, and although
the rectifying valve may have a life of a year or morc
when in continuous use, it must be regarded as a re-
newable part of this class of rectifier.  One cannot
overlook, on the other hand. that owing to the lack of

¥erranti battery eliminator. On opening 1he metal box the
supply circuit is broken.

knowledge concerning the Westinghouse metal rectifier
that the durability of this type is regarded, in some
quarters, with suspicion. Its almost universal adop-
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tion, however, must dispel any lack of confidence, and
one learned at the Westinghouse stand that metal
rectifying units carry a twelve months’ guarantee.  If
high efficiency is a consideration in the design of small
climinators and battery chargers then metal rectifiers
must be adjudged the best. Effective cooling appears
to be an important requirement of the metal rectifier,
and careful provision was to be found in many of the
rectifiers for the purpose of dispersing the heat.
Complete battery ecliminators supplying H.T., L.T.,
and grid bias made their first appearance this year on
several of the stands. The H.T. circuits require no
description.  L.T. was produced Dby two distinct
methods, one a rectifier, followed by chokes and elec-

Gambrell complete battery eliminator giving H.T., 1.T. and
grid biasing potentials.

trolytic condenser, and the other making use of a switch
so that a trickle-charged L.T. battery is taken oft charge
and connected to the set as required. Obviously, the first
method is equivalent to using a battery of high internal
resistance, so that if one valve of a multi-valve receiver
should be removed an increased voltage will be applied
to the remainder. It is the electrolytic condenscr that
has made this form of battery substitute feasible, and
used in conjunction with a voltmeter and rectifier of
liberal output the method may be quite workable,
though onc cannot think it will be long-lived in this
precise form.

What is often referred to as

¢

“free grid bias 7 is the

B.T.H. valv: rectifier specially designed for use with the output
stage of the R.K. moving coil loud speaker amplifier.
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The Trend of Progress.—

arrangement that has been adopted in several elimina-
tors. It consists of a resistance connected between the
minus terminal of the H.T. rectifier and the filament
current supply, so that it is traversed by the anode
current and biasing potentials created.  Carefully
worked out and incorporated in a batteryless receiver
such an arrangement may be permissible, yet it is
regarded with suspicion in view of the present know-
ledge and the dangers of undesirable battery couplings.

Rectifier of Grid Bias.

Most interesting of all is the Westinghouse rectifying
unit, scarcely larger than a small grip cell, which has
been introduced for supplying grid biasing potentials.
Unlike metal rectifiers for other purposes its rectifying
cells are not bridge connected, and it merely comprises
a number of small series connected sections forming a
half-wave rectifier. It is used with a smoothing circuit
of its own, and its output must be slightly loaded with a
resistance which. incidentally, will form the potential
divider.

The problem of filament operation from D.C. is yet to
be solved.  Series connected filaments demand the

Wireless
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coil instruments.  While setting a new standard, the
field current demands of the coil-driven loud speaker are
a deterrent to its general adoption. The permanent
magnet models of Baker, Zampa, and S. G. Brown pro-
vide a solution, but must necessarily be arranged with an
exceedingly small gap width if the flux density is to be
high and the instrument sensitive. One could not help
noticing the large crowds which regularly gathered
around the stands exhibiting moving coil loud speakers
and parts.  Of the reed-driven types, there has been an
increase in the number of those employing a balanced
armature in view of the claims of greater gap width
and increased amplitudes, more constant field strengths,
and absence of adjustment. A definite advance in
loud speaker design has been made in the Lion loud
speaker. In brief its merit is a liberal permissible dis-
placement of the reed without loss of sensitivity. The
design of the reed, its mounting and method of adjust-
ment, produce an effect which compensates for the
undue increase in magnetic pull when the current in the
magnet winding is of moderate value. The claims made

are exceptional sensitivity together with ability of
handling high power and producing purity of tone,

Loud speakers of interest. Left to right: Zampa permanent magnet model, Amplion Lion, Brown permanent magnet type, permanent
magnet model by Baker Selhurst.

compiete rewiring of a receiver and a careful selection
of valves, so this year one finds that at least one climina-
tor—the Marconiphone unit—provides for passing a
comparatively heavy current through a resistance lamp,
so that the valve filaments may be parallel connccted
and modification of the receiver for use with D.C. supply
thus avoided.

Since the last Exhibition the moving coil loud
speaker has come into common use to such an enormous
extent and so advanced the standard of broadcast re-
ception that the loud speaker market has become un-
certain.  Moving coil loud speakers are produced by
manufacturers who, until recently, had little or nothing
to do with the radio industry ; while, on the other side,

“it has been rendered all the more difficult to producc
a loud speaker not of the moving coil type that will
produce tolerable results in comparison with the moving

because the design of the reed creates a movement nor-
mally proportional to the current at every instant. This
compensated form of reed design allows a full bass
volume-without rattle. Reference is also made in an ex-
planatory pamphlet issued by Graham Amplion to that
musical property known as ‘* attack.”  In this con-
nection it is necessary that the displacement of the
diaphiragm shall be made just as spontaneously as the
movement of the strings or other sound creating device
which the loud speaker is called upon to reproduce. It
is generally appreciated that there is a lag coupled with
a slow building up to the required displacement when a
diaphragm is reed driven. It is claimed that by mcans
of a delay effect a spontaneous and rapid displace-
ment of the diaphragm is achieved, though it occurs at
a brief interval after the current rise has taken place
in the coil windings.
A 42
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By OQur Special Correspondent.

““ Broadcasting House.””—Longer Life for 2BD and 5NO.—Captain Eckersley Challenged.—
The Clapham Conservatory.—Sir Henry Wood.—Debaters are Too Friendly !

** Broadcasting House > :
Young Architects ?

The Portland Place site has passed de
finitely into the hands of the B.B.C..
to he made beautiful, commonplace, or
ngly, according to the sort of building
which it pleases the Corporation to erect.
“What a responsibility ! What an oppor-
tunity !

Beaving in mind that “ Broadeasting
House "’ will probably be known all over
the world as a syinbol of British broad-
casting, much as St. Paul’s conjures up
London in the mind of the outsider. it
would he distressing it the B.B.C. failed
to draw upon the highest architectural
talent at its command.

The best plan would surely be to hold
ane open  comypetition, which would at
least give onr younger architects a chance
to display their ideas.  This was doue
quite recently in the case of the Nhake
speare  Memorial  Theatre at Stratford
ou-Avon, the design ultimately  chosen
heing the work of a young woman.

A Chance for

[ele e N0}
A Miniature Theatre.
There seems  Jittle doubt  that  the
B.B.C. will lavish a tremendous amount

of care on the iuterior of the building.
Apart from the introduction of small halls
or - ““double-deckers’ instead of the
cramped  studios at Savoy  Hill, it is
likely that the plans will include a minia-
ture theatre and a concert hall.

Some of the staff would like to splash
out with a swimwming bath, which conld.
of cowrse, he provided by listeners’
money on the grounds that the effects
department could use the splashes for
sea effaets in radio plays,

[eleNole]

Newcastle and Aberdeen as Permanenf
Transmitters.

Major Gladstone Murray, of  the
B.B.C., has announced that it is almost
a certainty that 5GB will remuain as the
permanent Midland transwitter indepen-
dently of the regional scheme. [ now
learn that two other important truns-
mitters—Newcastle and Aberdeen—are

A 43

also unlikely fo bLe affected when the
majority of the present transmitters close
down,

0000
The Last of the Mohicans.

After November 1st the station diree-
tors of Aberdeen and Newcastle will be
the sole surviving members of their tribe.
From that date the chief executive
ofticers attached to the various trans-
mitters will he known as Regional Direc-
tors for the Scottish, Novthern, Western,
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¢ ATENCION!
A pic’uresque view of the masts of th: San
Sebastian broadcasting station which over—

AQUI RADIO EAJ 8!

looks the Bay of Biscay from Mount
fgueldo. San Sebastian can be heard on
335 metres.
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Midland, and Nourthern Ireland areas re-
spectively.

Loudon has managed without a station
director for two years now. His place
is filled by the *‘ London Executive.”

0000
Picture Transmission Time-table.

According to present arrangements, the
experimental picture transmissions from
Daventry with the Fultograph will obh-
serve the following schedule :—

Sundays and Mondays, 2-2.15 p.m.

Mondays and other weekdays, 12 mid-

night to 12.15 a.m.
0000

Captain Eckersley Declines a Duel.

Savoy Hill still has its thrills. Here
is & copy of a letter received last Wed
nesday :—

“1, AAED...., of ------ , challenge
(‘aptain  Eckersley of the B.B.C. to a
duel on any set you like to hring either
sidedly from a crystal set to an 8-valve
Etrodine on any kind of aerial indvor or
out, on anyv earth, whether close to-
gother, or miles apart. or two earth wires,
two aerials. none at all, 1 have got every-
thing ready in my kitchen, in fact you
weed not come next to me, and T'1l bet
I will heat vou everyway at any trick at
wireless,  Hows that for a docker?
(Signed) A KD ...,
(Countersigned) W.J.Y.

: friend of the above.”

Captain  Ickersley is progressing as
satisfactorily as can be expected, hut he
has declined the duel,

[eleNelel

Forbidden Fruit?

It must be rather disconcerting to have
to carry out wireless research amid the
seductive temptations of a grape vine.
especially when the grapes arve big and
hlack and “ asking to be picked.”  The
engincers at the Clapham research depart-
nment are finding it very tryving.

As readers know, the Clapham labova-
tory occupies a private mansion on the
Common,  Most of the available space
is in use, including the conservatory, and
it is in this little LIlden that the fruit
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clusters. There is charging  hoard
here, with ledge upon ledge of H.T. and
L.T. accumulators, And every time some-
one wants to see how the juice is going
he stands a chance of getting grape juice
down his neck.

The ditlicalty is that they are semi-
Government grapes, and no one likes to
be the first to pick.

o0cCco
Sets for the Critics.

Most of these accumulators, by the
way, are especiallv for the use of the
critics and others whose sets are per
manently maintained by the B.B.C.
From time to time the engineers tour the
dwelling places of the mighty ones to
restore the grid batteries and carry out
other little adjustments. Who wouldn’t

be a critic!
00050

Sir Henry Wood.

It is reassuring to hear Siv Henry Wood
refutine rumours by declaring that he has
never felt better in his life.

Whatever may happen as reeards the
constitution of the Queen’s Hall Orchestra
(and slight changes are probable hefore
next season’s ** Proms”'), it is practically
certain that Sir Henrv Wond will stav.
Indeed, it is doubtful if the B.B.C. would
handle the Promenade Concerts at all
without. him.

At the same time, other tasks can be
found for the ‘‘mew Richard’ who has
entered the field with a sense of humour
50 keen that he can decry hroadcasting
on the eve of his rupprochement with
Savoy Hill!

(oo R +]

Women Performers.

It is stated authoritatively that there
has been no difference between the B.B.C.
and Sir Henry Wood on the question of
women performers in the orchestra. The
sole criterion for elizibility is talent,

0000

Hall# Concerts Again.

The first Hallé broadecast of the season
will take place on Qctober 18th, when
the Hallé Concerts Society opens its
~seventy-first season at the Free Trade
Hall, Manchester.

The concert will he relayed to all
stations. It opens with the stupendous
Symphony No. 7 in C major by Schu-
bert, a work which was beyond even the
powers of the famous Vienna orchestra
of the composer’s day.

Duoring the interval there is to be a
short recital of German Lieder and old
French folk-songs by Helen Henschel.
The second half of the Hallé concert is
devoted to Wagner, and includes the
Faust Overture and the Tannhiuser Over
ture,

0000
A Shilling a Second.

A revue sketeh, ‘‘ Give Me New York,”
described as “a- Transatlantic trans-
mission at a shilling a second,” will he
broadcast from 2LO on October 26th.
Holt Marvell has written the lyrics, while
the music is the joint work of Roger
Eckersley, Dick Ceeil, and T.. Stanton
Jeffexies,

Wireless
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The King to Broadcast.

The speech by the King and a running
commentary on the ceremony at the open-
ing of the new Tyne bridge will be broad-
cast to Tyneside listeners to-day (Wednes-
day) at 10.50 a.m,

0000

Railway Plays.

Two plays of the iron road will be
heard by 5GB listeners on October 15th.
The first, “ In the Tunnel,” is a dramatic
thrill by Rupert Croft-Cooke, and the
action takes place in a compartment of
an express train passing through a tunnel
which some time previously was the scene
of a tragedy. To lighten the tension
which this play creates, it will be fol-
lowed by “What a Nerve,” a farcical
adventure by Stuart Ready

FUTURE FEATURES.
London and Daventry (5XX).

OCToRTR - 17TR.—" The  Grand  Cham’s
Diamond,” a play by Alan Monk-
house.

OcToBER 2014.—An Old Folks’ Prograuune.

Daventry Experimental (5GB).

OCTORER  15TH.—"* Tn the Tunnel,” by
Rupert Croft-Cooke. and ** What &
Nerve,” by Stuart Ready, two plays
of the Iron Roud.

OcTosBR 17TH.—Acetl 111, of ** Fanst,” by
the Cart Rosa Opera Company, from
Cardift.

OCTOBER 10TH.—A programme ol selections
from the Popular Operas.

Cardiff.
OcToBER 14TH.—'' The (olden Legend,” by
Arthur Sullivan.
OCTOBER  16TH.—** Henry VIII. of Eng-
land,” by L. du G.” of * Punch.’
OcroBer 18TH.—A Descrintive Recital on
“ The Music of Spain,”” by Michael
Mulliner (pianoforte).
Manchester.
OCTOKER  15TH.—'* Tall Chimneys,” a
drama by James Lansdale Hodson. H
Newcastle,
(CTOBER 20TH.—A Border Programme.

Glasgow.
OCTOER 15TH.—‘* The Jazz Business,” or
* Controversy Confounded,” by Edwin

Lewis.
Aberdeen.
OCTOBER 107H.—A Humorous Programme.
Belfast.

OCTOBER 19TH.—The Opening Concert of
the Belfast Philharmonic Society.

It broadcast debates are to be given
in any quantity this winter they should
he a little more vivacious than some
which we have had recently, The “arm-
chaiv and a cigar” ides can be over-
done; too often it engenders a feeling of
bonkhomic and magnanimity which is
fatal to good polemics and keeps the
sparks from flying as they should.

Let us have some really fiery exchanges
on burning topics. T see that on October
24th a variety broadcast is to be intro-
duced with a general smashing of china
in the studio. Debhates should start this
way.

(oo o} o]
Sir James Barrie.

It seems likely that Sir Jumes Barrie
will, after all, be heard by London and
Daventry listeners ‘on Monday next,
October 156th, when he is presented with
the freedom of Jedburgh. The original
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arrangement whereby the speech was to
be relayed only from the Scottish stations
did not please the army of Burrieolators
in the south.

T hear that Sir James had a mild shock
when the broadcusting project was men-
tioned, but, like the majority of cele-
brities, he finally yielded to the claims
of the microphone. The important per
sonages who have not vet leen captured
must now be very few.

cooo

A Bright Brace.

What sort of progranme should we get
if the B.B.C. relied upon the “ criticism *
appearing in the correspondence columns
of the Press?

These are extracts from letters appear
ing last week ;-

¢ too much talking, opera, pro-
menade concerts, ete. This an ordinary
listener-in does not understand. What
they want un North is something with
a Kick in it.”

‘“ When are we going to gei some really
jolly B.B.C. programmes? [ am weary
of symphory concerts and talks on cats.”

How many talks have we had on cats?
Fifty, a hundred, two hundred? At the
moment I can recall only one—that ex
cellent little chat hy Mr. Compton Mac-
keuzie a few nights age. And what is
* something with a Kick in it”’?

Certain  people deserve *something
with a kick in it.”

0000
Hydroplaning Round Britain.

Colonel the Master of Sempill is to
give the sports talk from 21.0 and 5XX
on  October 27th, his subject being
* Round Britain in a Light Hydroplane.”

0000

A Glasgow Item.

Listeners who have become familiar
with the B.B.C.s ‘ Foundations of
Music”’ series may expect something
rather on the same lives when they read
the item, * Foundations of Drama,” in
Glasgow’s programme for Octeober 12th.
They need hardly expect anything quite
so serious, however. Modern drama had
other fonndations as well as the miracle
and morality plavs which the text-books
tell us abont, and it is one of these rather
out-of-the-way “ foundations >’ which will
be illustrated in this programme.

o000

‘“Studio ** on the Platform.

Pursuine their poliey of broudcasting
from various provincial centres, the
B.B.C. in Scotland will relay a concert
from the City Hall, Perth, to all Scot
tish stations on October 24th. This con-
cert has heen arranged in co-operation
with the loca) Rotary Club, who are run
ning it on hehalf of local charities. The
Perth City Hall is one of the finest con.
cert halls in Scotland, and promises to
make an excentionally good broadecasting
“ Studio.””  An attempt will he made to
carry through the programme in exactly
the same way as concerts are usually
given in the studio, with anuouncements
being made from the platform, so that
the aundience may see a programme as it
is presented for tliem night after night.

A 44
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= Y INTUATTEY

By N.

NHE problem of smooth reaction control is one
which never fails to arouse interest and in some
cascs heated argument whenever the question

arises. It cannot be out of place, therefore, at this
'season of the year, when there are so many newcomers
to wircless, to discuss the principal types of reaction
units in use and to indicate the particular merits and
demerits of each.

In Fig. 1 (a) we see the conventional ‘‘ swinging

coil ”’ method of reaction. It is still the best type for
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if €, is never adjusted so that its capacity is less than
the normal valuc of C, in Fig. 1 (4). This means that
a small reaction coil should be used in order to avoid
the necessity of the reaction condenser ever being set
at minimum.

In Fig. 2 (a) we have one of the innumerable variations -
of the Reinartz system of reaction often loosely referred
to as the Reinartz circuit. This particular type is the
Weagant circuit. The functions and values of reaction
coil and condenser and of the blocking condenser will

not differ from that of Fig. 1 (b) already

discussed. 1In particular, it should be
noted that the question of the presence

or absence of C; is governed by the
same factor as in the case of Fig. 1 (b).
This may not be so apparent in the
case of Fig. 2 (a), but careful thought
will reveal that C, is in parallel with
C, and C; in both circuits. In Fig.
2 (b) the reaction condenser is used to
alter what may pcermissibly be called
the “* choking effect '’ of the H.F.C.
choke. This is true also of Fig. 1 (),
bul not of Fig. 2 (a), where C. varies
the H.F. energy in the circuit com-

Fig. 1.—(a) The swinging coil method of reaction.

long-wave work, but on the B.B.C. wavelengths is none
too good unless a really good coil holder with slow-
motion drive can be obtained. In Fig. 1 (b) we see
exactly the same circuit arranged for control by means

(b) The throttle controlled system.

prised by the rcaction coil and the re-
action condenser. C, is in parallel with
C, and C; in both circuits.

In Fig. 2 (b) we have what is usually known
as the throttle control reaction system, which has
the peculiarity (the reason for which is obvious to
those possessing even small technical knowledge) that

capacitatively controlled magnetic re-
action circuit, and is not a ‘‘ capacity
reaction ”’ circuit as so many people
seemt to think. The reaction condenser
" Cy; must never be of such a capacity
range that, in conjunction with C,, it
can bring the -H.F. choke circuit into
resonance -with the L,, C, circuit. C,
is merely a blocking condenser to pre-
vent discharge of the H.T. battery
through the telephones and H.F. choke
in the event of a short circuit develop-

of a condenser. It is, therefore, a
@

b (|

mo—y

ing in C,. C,, shown in dotted lines,
represents the normal position of the

'-2%
T
i
A G5 | O
[
Casz *
1
L ]
1 ; ______ s
H.T.
; b=tk

anode circuit condenser used to by-pass
H.F. energy. It will not be required

A

Fig, 2.—(a) The Reinartz system.

(b) A throttle controlled Reinartz circuit.
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Reaction.—

the reaction effect increases as the capacity effect
increases, unlike the. case of Fig. 1 (b) and Fig. 2 (a).
The absolute necessity of the blocking condenser C, in
the position shown is obvious, whilst an additional
blocking condenser in series with C, is optional. The
question of C, has already been discussed in conjunc-
tion with previous circuits. All the circuits which we
have mentioned so far, with the single exception of
the first, may be said to be in the Reinartz group,
whilst all the ensuing ones, with the exception of the
last, are in the Hartlev group.

A study of Fig. 3 (a) will reveal that we have got
rid of the reaction coil, it being incorporated as an
integral part of the tuning inductance. A centre tapped
coil is used, and in order to help the novice the same

Wireless
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disadvantage that both rotor and stator of the reaction
control are at H.F. potential, with consequent hand-
capacity effects when using reaction. It still leaves us
up in the air, however, with regard to the tuning con-
denser, neither side of which is at earth potential. We
can, however, dodge even this problem and obtain a
really sound, stable, and sensitive circuit by passing on
to the circuit shown in Fig. 4 (a), which the writer does
not remember ever having seen in print before. As will
be seen, the problem is solved by the use of a dual
condenser, or, alternatively, a double-gang condenser.
Dual condensers are, however, usually cheaper.

The final circuit indicates the tuned plate svstem of
reaction, which never had a great following in this
country. It is dependent for its action upon the plate
circuit being brought into resonance with the grid circuit

when oscillation will take
place, provided the grid
- circuit is  not  heavily

damped ; the energy is fed
back through the electro-
static capacity of the valve.

Recaction may be readily
added to a receiver contain-
ing an H.F. stage in such a
manner that, although the
carrier waves of distant
stations can be hetero-

LT
]
I

+

(b)

5 dyned, the radiation from
the aerial is negligible.
It must be borne in mind

Fig. 3.—(a) The Hartley circuit.

symbols, L, and L,, are used for the tuning and re-
action coils as before. L, is therefore, we see, merely
a portion of L,, and is not separate. The fact of a
centre tapped coil being used renders this circuit pecu-
liarly suitable for frame aerial work, as a centre tapped
frame is used in place of the coil, and one need not go
to the trouble of adding reaction turns on to an existing
tapped frame. The reaction condenser in this circuit,
of course, need only consist of a neutralising condenser
of a type which has a smooth movement. The usual
blocking condenser is present to prevent trouble should
C, unexpectedly develop a short circuit, a fault rather
too common with certain of these devices.

Fig. 3 (b) is commonly known as the Schnell circuit,
but, of course, belongs to

(b) The Schnell circuit.

that in all the foregoing cir-
cuits special attention must
be given to obtaining smooth reaction control ; otherwise
all our well-meaning efforts to avoid oscillating will prove
fruitless. The receiver should glide almost imperceptibly
into and out of oscillation at the bidding of the reaction
control. It it ““plops’’ in and out of oscillation and,
moreover, does not cease oscillating at the same adjust-
ment of the reaction caontrol as it commenced, various
troubles are indicated, such as a faulty valve, too large a
reaction coil, or an incorrect value of grid leak. This
state of affairs is known as electrical backlash, and in the
majority of cases it is safe to accuse the grid leak, be it
of the fixed or hand-controlled variable type. Take
advantage, however, of the writer's experience and only
use leaks of known reputation.

the Hartley group. To ap-
pease anybody who is using

a Sciinell circuit, which is
somewhat different to the
one illustrated, it would
perhavs be better to call it
one uof the Schnell varia-
tions of the Hartley circuit.
There may be, and prob-
ably is, an independent LT,

&
x)

N
———
o,

*.

b
H.F.C.

FEPRRU 5 S,

L

Schnell circuit which knows
not Hartley. This circuit
gets rid of one of the great

mo
—

)
~

drawbacks of the Hartley
circuit proper,” namely, the

Fig. 4.—(a) An improved Hartley circuit.

(b) The tuned plate system.
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The Editor does not hold himself responsible for the opinions of his correspondents,

Correspondence should be addressed to the Editor, ' Tae Wireless World,”” Dorset House, Tador Street, E.C.4, and must be accompanied by the writer’s name and address.

CAPTAIN ROUND ON «ATTACK.”

Siv,—In connection with a new type of loud speaker, a claim
is made that it represents more exactly the * attack ”’ than is
given by the R.K. type lond speaker.

The wrguments are based on the fact that the R.K. is mass
coutrolled, and that, owing to the slow rise of velocity of
a mass under a saddenly applied force, such a transient as is
represenied by this suddenly applied force cannot be faithfully
vepresented. I Delieve this is an incorrect notion due to &
wrong choice of the co-ordinales concerned. The ideal small
diaphragm source situated in a baffle radiates sound propor-
tiotiul to its acceleration. Diuphragm accelevation is propor-
tional to the force applied if there is mass control. Conse-
quently, the force curve is fairhy represented in the radiation,
and any incorrecl representation of transients must be due
to a divergence from this ideal law. This, of course, happens
1n practice, for fust of all we do not use a point souvce —then
our dinpliagm is not infinitely stifi—owr force curve is not
straight, and so on, which troubles are common to any and
every open diaphragm loud speaker driven by iron or copper.
Differences in accuracy of reproduction are purely due to ihe
cleverness of the designers in keeping these faults well re-
strained.

Those who have imagined that the transient cannot be
represented by the R.K. due to the mass control have drawn
their conclusions from the velocity carve, and radiation is only
proportional to velocity with horn loading, and. of course, in
that case the force aets on n pure mechanical resistance.

Marconi House. W.C.2, H. J. ROUND,

September 29th, 1928.

B.B.C. CONTROL ROOM.

Sir,—1 would like 1o associate myself with the views ex
pressed by your correspondent, Mr, E. C. Hughes, with refer-
ence to the excessive volume control indulged in by the B.B.C,
I also have o vecord of some of the Wagner music recently
broadcast, and entirely agree with Mr. Hughes that the yadio
version was not up to the gramophone because of this.

Surely this is a 1ather lamentable state of affairs!

Could not the B.B.C. convince us of the necessity of the
volume controller by one night dispensing with him and show-
ing us the result? T would not be surprised to find that the
accasional slight ¢verloading and very weak passages would
be more than discounted by the vastly improved rendering.

Incidentally, I consider that no useful purpose is done by
sirengthening up the weak passages, since the “mush” is
also amplified, and becomes worse than any needle scratch ow
the aramophone.

I have often wondered what famous soloists would {hink
when they realised that, when broadcasting, their carefully
modulated diminuendos and crescendos were for the most part
heing set ut nought by an over-zealous volume controller. Surely
the tonal range of a soloist should be within the capacity of
the modulator valve! GEORGE R. PATMER

Stanmore.

September 21st. 1923.

REALISTIC REPRODUCTION.
Sir,—May I trespass again into your corespondence columns
in order to reply to the comments of the Rev. Bonavia Hunt
regarding the matiter of realistic broadcast reproduction ?
First, T wm conscious of having caused him some miscon-
ception of my point of view by the use of the phrase ** acoustic
attenuation.”
Acoustic ““ characterisation

A 47

would perhaps have been

more corvect description of the actual phenomenon 1 had in
mind.

I did not wish it to be supposed that the sound waves
emanating from the loud speaker suffer physical modification
at the hands of the local atmosphere. What 1 intended to
convey was that the human mind, although focused on the
sound from the loud speaker, is conscious also of sound gener-
ated locally, the intensity of which might be surprisingly
large, even in a “ quiet >’ room. These two sources of sound must
be corvelated by the human miud as belonging to one another
if 4 sense of realism is to be experienced, und this is possible
only where their respective acoustical characteristics are alike,
or where the intensity of the local atmosphere is negligible
compnred with the reproduced distant atmosphere.

It is, indeed, my belief that all attempts at realism are
foredoomed unless steps be taken to circumvent the ¢ psycho-
logical effect,” which effect I define us * reluctance of the
human mind to digest veproduced sounds in a false atmosphere.”

I previously outlined a method wherehy sense of realism
can be attained. Where powerful high quality loud speaker
reproduction is available (say, a woving coil), a somewhat
similar effect is cbtainable by sitting in close proximity to the
loud speaker and coverving the ears with the hands. By this
means the effect of the local atmosphere is diminished. The
volume of sound from the loud speaker must be adjusted to
compensate fully for loss of hearing caused by covering
the ears,

Unfortunately, covering the eavs in
head noises which

Shepherd’s Rush.

September 30th, 1928.

this manner emphuasises
tend to spoil the effect.
GEORGE E. POHU,

“WIRELESS WORLD "’ ABACS.

Sir,—Many of vour readers appreciute the sevies of Useful
Data Charts or “ Abacs’ vou are publishing from time to
time—myself very much included.

May I suggest 1o readers thut a strip of (say) 10 mm. trans-
parent celluloid, 10in. long and $in. wide, having a straieh
hair-line lengthways, would make an ideal cursor for use with
these charts? TIts cost is negligible. ¥. 8, L. WESTON.

Stoke-on-Trent.

September 20th, 1928

THE “DIODE"” DETECTOR.

Sir,—Having vecently converted the second delector in my
superhet to the above system, the results convince me that
there is nothing to approach it, and if those of your readers
who belong to the *“ Moving Coil and 1.5.5 Brigade ” would
give it a trial I think they would get those last fow degrees
of perfection which seem so elusive, in spite of a perfect
amplifier. In most cases the slight distortion which results
when using a moving-coil speaker, even with a good amplifier,
can be traced to the detector, and the popular and over-rated
“amode bend ™ can be guilty of quite an appreciable amount
of distortion. Being normally followed by one rvesistance-
coupled stage and one transformer, the wmplification is often
not quite snficient to give ihe really good volume which is
essential with & mcving-coil speaker if natural reproduction is
vequired, and the reaction or H.F. is accordingly pushed to
hring the volume up, until a slight overloading of the detector
occurs, and completely ruins the quality. The * diode’’ can-
not be overloaded, and, moreover, it can be followed by a high
ratio transformer stuge iustead of a vesistauce-capacity stage.
the greater amplification of which will in some degree muke
up for the weaker output of the ““diode ” as compared witl:
an anode-bend detector. Transformer coupling is also more
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relinble than resistance coupling and not so *‘ finicking.”” The
*“diode " is rvavely mentioned in your columns and always

passed over as being too insensitive, so that I was extremely
sceptical of getting anywhere but the local station when 1
switched on after making the necessary alterations to my set.
Imagine my surprise and pleasure when 5GB at 100 miles or
so came through at excellent volume, followed by Langen-
burg, Stattgart, and llamburg at very nearly the same strength.

Wireless
World
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furthermore, to remove all trace of the background and mush
usually associated with the superhet, and on this score alone
is a considerable advantage. 1t is now possible to move the
potentiometer almost up to the point when oscillation of the
intermediate amplitier occurs without the tenfold increase of
background which was inevituble before conversion to the
‘“ diode."’

Those of your readers who have equipped themselves with

The local and 22Y

comprises detector, oscillator, and

lefore the ¢ diode,””

unusual amount, and,

for further H.F.
sary. The L.F.
parallel BI1 valves in the output stage.

Picture Broadcasting Demonstrated.

For the emonstration of pictnre broadcasting
by Mr. ¥, H. llaynes. assistant editor of The
Wireless World. on Friday next, October 12th,
the Wembley Wireless Society is extending an
invitation to all enthusiasts in the district,
whethier members or not. The meeting will he
held at 8 v'elock at Park Lane 8chool, and it is
hoped that there will be a large attendance to
witness what will undoubtedly be one of tie
most interesting and instructive demonstrations
of the season.

Full inforination concerning the Society’s
activities may be had en application teo the Hon.
Secretary, Mr. H. E. Comben, B.8c.,, 24, Park
Lane, Wembley.

ocoo00
Does the Amateur need *' Maths.”'?

A stimulating debate on ' The Amateur’s
Mathematical Lquipment ™ marked the apening
winter session of the Radio Experimental Society
of Manchester on lriday, September 28th. The
chair was taken LY Mr. Bentley. of the College
of Technology, who opened the discussion. The
general conclusion arvived at was that no seri-
ously minded amatenr could afford to neglect a
certain amount of pure and applied mathe-
matics. Some valuable snygestions were made
regarding suitahlé .umngements “herehv mem-
bers could polish up their * maths. The
evening closed with a lively dis¢ussion on ** The
Shock-ahsorher,” a wave-trap newly designed by
Mr. R. M. Kav.

Joint Hon. Secretaries: Mr. J. Levy, 19, Lans-
downe Road, West Didsbury; Mr. R. M. Kay,
82, Daisy Bank Road, Victoria Park, Manchester.

[NNX-)
Newcastie Society's Long Syllabus.

The Newcastle-upon-Tyue Rudio Society, which
opened its winter session with the Annual Gen-
eral Meeting on Monday last, October 8th, lias
prepared an attractive programime covering the
entire sesslon up to April 20th, 1029. Among
some interesting reatures will be a dehate (on
Mondny next) on ** Anode Bend v. Grid Rectitlea-
tion ”; a film of the amual Field Day; a lecture
by Mr. E. Mewse, M.Sc., on " Messuges from the
stars,” and a lecture "with th(, engaging title
“ Radio and Common Seunse,” by Mr. 5. Burns.

llon. Secretary: Mr. \'\'illiam W. Pope, 7, Kim-
bherley Gardens, Jesng.gﬂd yewcnstle-on-’l‘yne.

Coil-driven Loud Speakers Compared.

Two types of B.T.If. moving-coil lomd speaker
were demonstrated by Mr. F. N. . Leevers ut
the Muswell Hill and District Radio Society's
first winter meeting on September 26th.  The
two types of speaker shown belonged to the per-
manent magnet and eleetro-magnet types respec-
tively. 'Fhe receiver was a 1-v-1 arrangement.
the lust stage consisting of a hank of four small
power vialves iu parallel, with their filaments
run in series from the mains. FExcellent repro-
duction was ohtiained an the permanent nagnet
loud speaker, which appeared to be as sensitive
as the electro-magnetic model. A demonstration
was alzo given of the B.T.H. pick-up and im-
proved carrier.

Hon. Secretary: Mr.
Grasinere Road, N.10.

Gerald 8. 8essions, 20,

obo00
Q.R.P. Transmitters® Society.
The Q.R.P. Transmitters’ Society will lold

the annual general meeting ou Thursday. Octo-
ber 1ith. The principal subjeet of discussion
amony metnbers at the present time is the new

require the use of the volume contvol, and
there is no distortion whatever—a marvellous improvement on
the anode bend and resistance stage in use before.
two intermediate stages
and no doubt there is plenty of H.F. ampli-
fication, which is essential with the ‘¢ diode,"”
in fact, one usually finds three
mediate stages in most super hetq, so that there is still room
if required, although it hardly seems neces-
s.de consists of two transformer stages with
The * diode’

The set

bat it is not an
inter-

Liverpool.
' seems,

Club News.

licensing conditions regarding the use of erys-
tal control
Hon. Secretary, Mr. C. D, Ahbott, G6TA, 120,
Cavendish Road, Balham., S.W.12.
oooo

Dry Batteries or Accumutlators?

The problem of 11.T. supply was well venti-
Inted at a discussion on the subject at the last
meeting of the North Middlesex Radio Society.
The respective merits of dry batteries and of
anceumulators were eagerly put forward; testi-
mony showed that while the former had con-
stantly to be renewed, ownership of the latter
was by no means cruefree the charging bheing
expensive, while in unreliuble hauds the acenmu-
lators were easily damaged. The use of electric
light supply was keenly discussed, the varions
systems coming under review. Favourable com-
ment was made upon the dry.contact rectifiers
now obtainable.

All wireless enthusiasts in the district are
speciitily invited to attend the Societv's meet-
ing this evening ( Wednesday), when a lec-
ture and demonstration on transformer amplifi-
cation will be given by Mr. Garside, of Messrs.
Ferranti, Ltd. The meeting will be leld at
8.15 p.m..at St. Paul's Institute, Station Road
Winchmore Hill.

Hon. Secretary. Mr. F. H. Laister,
clitie,”” Station Reoad, N.21.

‘“End

.

FORTHCOMING EVENTS.

WEONESOAY, OCTOBER 10th.
Tottenham Wireless Society.—At 8 p.m
t Bruce Grove, N.17. Lecture:
Tl;r Qutput Stuge, by Mr. ¥F. E. It.
Neale
Muswell HUL and District Nadio Society.
At 8 p.m. Demonztration of lMesistunce-
coupled Amplificrs by Mr. Edmund [f,
McCormack (at lecturer's private address).
THURSOAY, OCTOBER Itth.
Slade Itadio (Birmingham)—At 8, Victorio
Roud, Erdington. Members' Night. Talk
n * Electricity as Applied to Wireless.”
FRIDAY, OCTOBER 12th.
Rudio lu:penmental Society of Manchester,
-4t 7.30 pm. At Cleug's Café. Bluck-
friars Street.  lecturettes by Members.
MONDAY, OCTOBER 1ith.
Hackney Itadio and Physical Society.—At
p.m. At Hackney Electricity Ilrlll,
Lower Clapion Road. bisposal of Spare

Apparatus.
Newenstie-wpon-Tyne Radia  Society—At
Savile Row. Dehote:

7.30 p.m. At 1. S
" Anode Bend Grid Reetification.”
WEDNESDAY, OCTOBER 17th.
Wigan 7ulmiral College ltadio Society.
Lecture: * Modern I nelcx»- Batteries und
their Operation,” by M C. I'. Lockton,
M.Sc.. of Messrs. Clzlomlo Electrical
Storage (' Led.

www.americanradiohistorv.com

moving-coil speakers and 400 volts .. should unut object to
the trouble and additional expense of the extra H.I.
fication required with the *‘ diode,’
ample with an outside aerial—provided one does ndl require
‘“forty stations on the loud speaker.’
stations can one get even on a straightforward set to do justice
to a moving-coil speaker?

It would he interesting to have the views of other experi-
menters who have given the

ampli-
and two stages should be
After all,

how many

a trial.
. w.

‘“ diode ™’
STACEY.

September 26th, 1928.

Lesser Known Uses of Electricity.

The increasing use of electricity in most «e-
partments of human existence was dealt with in
an interesting lecture given hetore the Totten-
hain Wireless Society by Mir. R. ¥F. (. Holness
on Wednesday September 18th. As an in-
stance of how existing electricn! instruments
can be adapted to new purposzes, the lecturer
mentioned that the onlinary traustormer so
conmon in radio receivers waz now used for
melting steel. In this case the ordinary iron core
and primary winding remain, but the secondary
winding is coinposed of the sieel to be melted.
Variations of this type of furnace, said the
lecturer, were used in valve manufacture to
heat the nietal elements when enclosed in the
glass during the lasxt stages of exhaustion.
The lecturcr referred to several little-known
nses to which electricity is put. and mentioned
the Lodge Cotrell system of electrostatic pre-
cipitation designed to prevent air poilution.

tlon. Secretary. Mr. F. E. R. Neale, 10,
Rruece Grove, Tottenham, N.17.

cooo

Saciety’s Ultra Short-wave Work. .

A prize scheme for obtaimng new meuhers
has just been inaugnrated hy the Stretiord
{near Muanchester) and District Radio Society.
Anyone interested i8 asked to connnuunicate with
the Hon. Secretary.

A new 45-metre recciver hias bheen huilt. and »
transmitter for this band is under canstruction.
The Society’s B-metre apparatus is heiug re-
designed. Of special interest to non-transimit
ting members during the coming sgession will he
experiments in L.F. amplitication and its appli-
cation to wireless and the grammophone. Morsa
ctasses will be held us usual on Monday nights.

Hon. Secretury. Mr. W. Hardingham, 2}, Bur-
leigh Road, Strettord. Manchestel

X}

Wigan Wireless Show.

The sucecess of the wirelesg exhibition held at
Wigan on September 15th, 17th. and 18th, nnder
the anspices of the Wigan aml Bistrict Techuical
College Rudio Society, may be gauged from the
fact that nearly 4,000 visitors attendesd. although
the exhibition was onen for only four hours each
evening.

Amongst the members’ exhihits were to he
seen some fine examples of ingenlous inechanism
and craftsmanlike tinish. Dr. N. & Walls ex-
ltibited a two-valve short-wave receiver, a duplex
telephonic set tfor two-way conversation using a
single aerial, an automatic switeh for switehing
on a set at reqnired intervals, controlled by a
cloek and a low-power transmitter. Mr. W. G.
Langshaw wus represented Ly an exponential
horn Bft. in length, Mr. 0. B. Kellett, a keen
wember from Southport, showed a seven-valve
short- nne long-wave receiver with a range of
from 10 to 2.000 metres, an ultra short-wave
receiver for 2 to 2.7 netres, a special Mullard
transmitting valve, and a home-made moviug-
coil loud speaker.

The Department of Pliysies contribhuted a valve
gencrator of high- heqncncv currents for use in
alternating current bridge nieasurements, a set
of iaccessory preeision iustruments for H.F.
measurements, and a number of selenium and
photo-electric cells.

The principal radio manufacturers were well
répresented.

Mon. Secretary: . M. M. Das, B.Se., Library
Street, Wigan,
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" The Wireless World”" Supplies a Free Service of Technical Information.

The Service is subject fo the rules of the Depariment, which are printed below, these must

be sirictly enforced, in the interest of readers themselves.

A selection of queries of general

interest is deall with below, in some cases al greater lenglh than would be possible in a le'ter.

The *“Empire >’ Set on 150 Metres.
The local broudeasting station (Nairobi)
18 al present experimenting on 90 and
150 metres. How can I raise the
wavelength range of the ““Empire
Short Wave Receiver ” so that these
transmissions may be received.
R. B.

You will find it necessary to wind new
grid and veaction coils. These muy
have, respectively, 18 and 10 turns. The
present chokes will probably be found to
resonate on the waveband vou are to
cover, so they should be replaced hy
others of Ligher inductance.

coo00
Picture Reception.

11 is stated that the awireless transmission
of pictures is to be started in this
country at an early date.  As [ should
like to be ready for this innovation,
can  you vefer me lo any articie
giving constructionol details of suit-
able upparatus?2-—C. A.

Uutil the precise wrvangement of the
transmitter 13 made public, it is not pos
sible for you to prepare your receiving
apparatus, because in any  svstem  of
picture trunsmission the receiver must be
synchronised.  We think, however, that
you will glean some useful information
from an article which appearved in 7he
Wireless World for August 24th, 1927, in
which a practical receiver is described.
with full constructional details. Need
less to say, the pages of this journal will
keep you well posted as to future de-

velopment
2000

A Seasonable Conversion.

My “Everyman Portulle’ hus stood me
in good stead during the sunumer, and
as its sensilivity scems lo be of a
high order for « detector- L.I. cous-
bination, I cm thinkinyg of building a
similar set for wse on o full-sized
open acrial.  Can you give me any
hints as to modificutions which will
be necessary? S.

The circuit of the “ Everyman Port-
able”” would be quite suitable for a fixed
receiver, and we give in Fig. 1 a skeleton
diagram showing the detector portion of
the set modified for use in this way. Of
course, the frame aerial will be replaced
by a coil, the winding of which must be
brokeun at the centre point. We suggest
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that this coil might have a total of sixty
turns of No. 26 D.C.C. on a 3in. former.
The two halves of this coil shown at I
and L, in the diagram will therefore have
thirty turns each. The Inading coil
may be a commercial inductunce
some 200 turns.

A"'.x
with

0'00(})\1)(mfd». H.F.C.
MAX.
N4 4l—‘ TO
‘I{ LF
] L3
1
L
A [
Ay Ay €l R.C.
9, 00003 mfd
g2 SR
E| € 153
- @ e g
gl g —
=3 @ L2
ol o
CT. i
L}
nE -L.T

Fig. 1.—An effective detector circuit with
throttle-controlled reaction and waveband
switching.

RULES.

(1.) Only one question (which must deal with,
« single specific point) can be answered, Letters
must be_concisely worded and headed *“ Infor-
mation Department.”

(2.) Queries must be writlen on one side of
the paper, and diagrams drown on a separale
shect, A4 self-addressed stamped envelope must
be enclosed Tor postal reply.

(3.) Desiyns or circuit diayrams for complele
receirers cannot be given : under present-day
condilions justice cannol be done to questions
of this kind in the course of a letter.

(4.) DPractical wiring plans cannot be supplied
or considered.

(5.) Designs for componenls such as L.F.
choles, power transjormers, ele., cunnof be
supplied,

(6.) Queries arising from the construction or
operation of receivers must be confined to con-
structional sels deseribed in ° The Wireless
World  or to standard manujacturers’ receivers.

Readers desiring injormation on allers
heyond the scope of the Informalion Depart-
ment are invited lo submit sugyestions regarding
subjects to be (lreuted in juture articles or
purayraphs.
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Spurious Fading.

[ have lately been trovhled with fading
of the signals from my local station,
which is only some four miles away.
This dves not sct in until after 8 pomn.,
so I presume it is due to the effect
of darkness. However, it occurs to
me that it 1s just possible that the
crcessive wse of reuction hy one of
my neighbours may be responsible.
I either cuse, is there a remedy:

L. G R.

It is meonceivable that true fading of
sufficient intensity to be noticeable could
take place at your short distance from the
transmitter, and we think it much more
likely that interactinn between your aerial
and others in the vieinity is responsible
for the variation i signal strength which
you have woticed. It is by no means
certamn, however, that your neighbours
are using reaction to excess; if the inter-
fering aevial is sufliciently close, it may
under certain conditions absorb encrgy
from your own, with the vesult that signal
strengtht will vary as tuning adjustments
are made to the other receiver.

We suggest that von should wrrange
mutually with vour neighbours not (o
vary the tuning of any of the receivers
as far as the local station is concerned,
and also we recommend you to move your
aerial, if possible. so that it is at right
angles to those which are adjacent.

cooo

A Leaky Grid Condenser.
T'he anode current consumed by my first
stage LI, amplifier 1s considerahly
. excess of that shown by the
maler’s curves, and to reduce it to
a reasonable jiqure I find that I have
to doulle the normal gyrid bias.
Adjusted wn this way the quality s
good, bhut I am by no means satisfied
that oll 1is well, and rould welcome
YOuUr comments, C. W, L.
You do not give particulars of your cie-
cuit, but assuming the first L.F. amplifier
to be coupled to the detector by means of a
vesistance (or choke) and a condenser, we
consider it probable that this condenser
1s leaking. If it is, a certain positive
voltage from the H.T. battery will be
impressed on its grid, but may be ofiset
by an increase in bias voltuge. You are
recommended  carefully to test the
coupling condenser.


www.americanradiohistory.com

522

Incorrect De-coupling.

Will you please criticize my diagrom of u
four-valve receiver: You acill ob-
serve that series feed resistances have
been inseried in each unode circutt,
and that there s « single H.T. sup-
ply voltage. S M. S

We have nothiing but favourable com-
ment to offer regarding the receiver itself
which comprises a fairly conventional ar-
vangement of H.F. amplifier, anode-bend
detector, and two L.F. stuges. There is,
however, a small point with respect to the
connections of the anode by-pass conden
sers which 15 open to. criticism: your
sketeh shows that these are all joined to-
gether and to a common point on the

1..T. negative bus-bar, as shown in dotted

lines in Fig. 2. By doing this you are

not taking the fullest possible advantage
of the scheine, and we suggest that the
low-potential sides of each of the by-pass
condensers should be conmected direct to
the negative filament of the associated
valve, as shown in ** dot-and-dash’’ lines.

Wireless
Worrld

carvents, their self-capacity is compara

tively high, und it 1s for this reason

that they are sometimes inadequate.
cooo

Louder Signals.

I should lilke to mmcrease the wvolume
obtainable from my moving-coil loud
spenker without yoing to the cxpense
of obtaining a lust-stage valve with a
greater output. The field winding
of the instrument is fed from the
D.C. mainz, unl I am wondcring
whether 1 should attain the desired
olject by arranging te supply it with
more current. If so, how can this be
done? C. P.

The scnsitivity of your moving-coil

loud speaker will be greater if you in-
crease the flux density across the gap.
Assuming that the field winding is con-
nected directly across the mains without
any series resistance, the only way for
you to do this is to fit a new magnet
winding designed to give a greater num-
ber of ampere-turns.

o

| \

H.TH

LT

Fig. 2.—By-pass condensers used in a * Ce~coupling”’ scheme should be joined to the
negative fliament terminal of the associated valve, and not to & common point.

This is possibly a small point, and it is
quite likely, if your set does not tend to-
wards instability, that there will be no
appreciable difference, whichever form of
connection is adopted. However, as you
apparently wish to take all possible pre
cautions against instability, it is as well
to carry out the wiring in a manner to
which no exception can be taken on theo-
rvetical grounds.

[ Mo Ne]
. H.F. and L.F. Chokes. .
[n certain 11.T. eliminator designs [/
notice that H.F. chokes are con-
nection in  seriez with the L.F.
chokes. Why ts it considered neces-

sary to make this addilion ; surely
the I.F. components, which ure of
comparatively high inductance, erert
« sufficiently high choking effect on
currents of redin frequency? C. B.
Admittedly L.F. chokes have a high
inductive  value, but as they are
not designed to ““stop’’ high-frequency

Transiormer Construction.

Should the wvarious windings of H.F.
transformers be wound in a clockwise
or anti-dockwise direction? ] ask
this question because 1 have so far
been unable to neutralise corrccily
the H.I'. amplifier of my set.

M. B. R.
Tt is immaterial whether the windings
are clockwise or anti-clockwise, provided
that they are in the correct relative direc-
tion. As far as the great majority of
couplings described m this journal are
concerned, all windings must he in the

same directions.
o0o

Insufficient Voltage.

[ have an IL.T. trickle charyer which
gives an oulput of slightly over one
amp. I it practicable to modify it
for use as an H.T. eliminator with a
three-valve set? £

Tn all probability your charger gives an

www.americanradiohistorv.com
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outpat of certainly not more than some 20
volis on open circuit; therefore it cannot
be easily adapted to the purpose you
require.
coo00
Too Many Conversions.

With a view to modifyiny my gramophone
for electrical reproduction, I propose
fitting a microphone, and to follow
this by a two-stage L.F. amplifier.
Is this system satisfaciory?

H. C. D.

We would strongly dissuade you from
adopting this plan; even with the best
type of micrcphone ordinarily awailable,
you will run greater chances of introduc-
ing distortion by converting sound waves
into electrical energy and then back into
sound waves through an amplifier and
loud speaker than by using a pick-up in
the conventional manner.

QCcoOo
Choosing a Circuit.

! have decided on a three-valve re
ceiver, but cannot malke up my mind
as to whether the valves should be
arranged as (1) detector end two L.F.
wmplifiers, or (2) H.P.-detector-L.F.
Which arrangement do you jfavour?
—T. H.

We fear that this is a question which
cannot be discussed adequately in a
letter. Very brielly, however, the detec-
tor-L.F. combinat.on will give much
louder signals when the input from the
transmitter is reasonably strong, but iis
range will not be so great as that of a
good H.F.-det.-L.F. set, which, if well
designed, will in addition be very much
more selective. In your situation we
think that this quality will be almost
essential, so the latter circuit would
appear to he the better of the two for
you.

o000

An Extra H.F. Stage.
As any local conditions are particularly
unfavourable for wireless reception,
1 should like to add another screened-
grid H.F. amplfying stage to the
“ Megavox Three.””  Can this bc
done? . R. A.
It is of course possible to add another
H.F, valve, but the alterations involved
would be very extensive, and it would
be more correct to describe the result as
the detector-L.I". part of the ‘* Mega-
vox '’ with a two-stage H.I'. amplifier.
1f high efiiciency is aimed at in each

stage. 1t will be necessary to include
almost complete screeniug.
0000

Changing Over.

Would it be possible o use a screened-
grid valve in the H.F. stage of my
rxisting receiver in place of a triode
which is coupled to the detector by
means of a neutralised H.F. trans-
former? L W S

It will be necessary for you to make
considerable alterations to your set, as‘in
all probability the H.F. transtormer will
be totally unsuited to follow a high-
impedance screened valve. Probably the
easiest way ont of the difficulty is to use
its existing secondary winding as a tuned-
anode coil.

A 50
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NO MONOPOLY.

E have already pointed out to our readers the

circumstances under which the original broad-

casting organisation in this country was estab-
lished, the Postmaster-General insisting that there should
be nothing in the nature of a monopoly in the manufac-
ture and supply of wireless receivers, but that all those
who wished to manufacture should be free to do so on
reasonable terms. It was this stipulation on the part of
the Postmaster-General which obliged the Marconi Com-
pany to issue a General Licence under its patents on
what, at the time, was considered to be reasonable terms
to those who wished to produce receivers.

Picture Broadcasting,

New developments in connection with broadcasting
require, in our opinion, that the same attitude should be
adopted by the Postmaster-General. In the case of
picture broadcasting, which the B.B.C. has undertaken
to commence very shortly, it would, we believe, be
unsatisfactory if the manufacture and sale of apparatus
for receiving these pictures became a monopoly. On
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the other hand, of course, we recognise, just as we did
in the case of the Marconi Company, that the owners of
patents are entitled to a full reward by way of royalties
from those who benefit by participating in the industry
which such patents bring into existence.

We feel very strongly that before the actual trans-
missions from the B.B.C. of still-life pictures begin the
Postmaster-General should be satisfied that general free-
dom to manufacture and sell receiving apparatus on
reasonable terms has been established.

Television.

Later on {we do not know yet at what date) we may
sce the same situation arising in connection with tele-'
vision. When that time comes the same attitude
should, we consider, be adopted by the Postmaster-
General, the inventors again deriving benefit from their
patents, but being prevented from establishing a
monopoly.

Wired Wireless.

We cannot at the moment foresee in what other direc-
tions broadcasting may develop where it may be desir-
able that the same procedure should be adopted, but it is
highly likely that if wired wireless reaches a stage where
it can be applied usefully as a means of broadcasting
or an adjunct to broadcasting, it will be found that
methods of receiving by this system are covered by
patents controlled by a limited number of firms or
individuals. and here, too, the same attitude could be
adopted in this country in view of the fact that broad-
casting itself is under single control supervised by the

Government.
0000

THE B.B.C. CONTROL ROOM.

The feeling is very strong that something is amiss in
the B.B.C. Control Room, and we submit that it is quite
time that the B.B.C. either produced evidence to refute
the allegations of unsatisfactory control or else admitted
that there was something in the complaints and set
about to effect a remedy. Circumstantial evidence
seems to be against the B:B.C. in this matter, for it
would appear from observation that bad control com-
mences quite definitely at certain times in the pro
grammes, and may cease as abruptly during the same
evening, suggesting the possibility that not all the indi:
viduals who act as controllers in the B.B.C. Control
Room are equally qualified. The B.B.C. is always
ready to listen, particularly where its own interests are
invoived. We hope that these complaints will be
investigated.

www americanradiohistorv com
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Everyman’s Two=valve Loud Speaker Receiver with Wave=change Switch.

By W. I. G.

YHERE are probably a number of readers who

It would welcome a really cheap receiver which

could be constructed for three or four pounds
(without valves) and which would give
considerable loud speaker strength on
four or five stations. No apologies are
proftered for describing a detector-L. T
set, the limitations of which as regards
selectivity and range are well known to
the amateur ; suffice it to say that with
this receiver connected to a mediocre
aerial 1} miles from 2LO, by careful
adjustment of reaction, 5GB could be
reccived on the loud speaker without
any interference whatsoever.

The set when tested ten miles S.E.
of London received a considerable number of stations
on the loud speaker, but conditions change so markedly
in different districts that a conservative estimate of per-
formance is preferred. The volume and quality of the
local station were quite remarkable ; in fact, with a com-

quality.

The receiver described in the ac-
companying article incorporates
only two valves,
of gwing remarkable volume and
The change from short
to long waves is effected by a
simple switch. The small number
of components required effects a
great economy in first cost, which
will undoubtedly appeal to those
who desire a very inexpensive sef.

PAGE, B.Sc.

mercial cabinet-type moving-coil loud speaker adequately
loud signals could be obtained to fill a hall of moderate
size, whilst the signal strength from cone and horn
speakers was entirely satisfactory.

That a two-valve set with a conven-
tional straight circuit should give such
a large overall amplification i1s due to
the advent of new valves. The detector
¢P.M. 4DX) employed has pronounced
rectification properties and a  steep,
straight portion to its anode characteris-
tic giving a mutual conductance of two.
The pentode (P.M.24) used in the out-
put position has a mutual conductance
of over two and, together with its inter-
valve coupling, is equivalent to more
than two ordinary stages of L.F. amplification where
triodes are used. It can safely be claimed that this re-
ceiver gives a greater output than a similar three-valve
receiver with detector and two L.T. stages.

The circuit diagram is given in Fig. 1, from which it

and is capable

I Cq, HF.C A
_J_C, ip_ F.C.
L

b

L3
b
g g

eJ

+HTq X +H.T.9

will be scen that provision is made by
the anti-capacity switch S, for a rapid
change-over from short to long waves.
The short-wave coil, L, L,, consists of
58 turns of No. 26 D.C.C. wire wound
on a 3in. paxolin former. This coil is
actually wound in two halves, with a
small gap in the centre from which leads
are brought out to the long-wave coil
and to the wave-change switch. The
long-wave coil is centre-tapped and con-
tains 200 turns of No. 32 D.S.C. wire,
also wound on a 3in. paxolin former
placed with its axis at right angles to the

other coil.  When the switch S, is
e A closed, the long-wave coil L, is short-
e circuited and the tuning condenser C.

.

(value 0.0005 mfd.) is in parallel with
the short-wave coil, L, L,. When the

Fig. 1.—The circuit diagram. Tt
Cy, 0-0005 mifd. ; Cs, 0-0003 mfd.; Gy, 0:00016 mfd. differential ;

H.T. + 2 max. 150 volts ;

The values of the components are as follows : L2y
short-wave coil ; Ly, Long-wave coil ; H.F.C., high-frequency choke ; Cy, 0:0001 mfd.:
R;, 2 megohms; S
wave-change switch ; S., L.T. switch 7 T,3:1 L.F, transformer; H.T. + 1 max. 70 volts ;
Vi, P.M. 4DX (detector); V., P.M.24 (pentode).

switch is open the tuning condenser is
in parallel with the two halves of the
short-wave coil and the long-wave coil,
all' three of which are in series: the

A 20
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Pentode Two.—
inductances have been so chosen in value that the usual
medium and long wavelengths are covered. The switch
has contacts for a double-pole double-throw action, but
as only a single-throw is used two contacts remain idle.
The effect of the short-circuited long-wave coil when
listening to the short waves is negligible. Coil-winding
data are given in Fig. 2. The tuning condenser C, is
controlled by a slow-motion dial in which the scale moves

29 TURNS NY 26 D.C.C
PER SECTION b e [

1 200 TURNS N2 32 D.S.C.

.MEDIUM WAVE

LONG WAVE

Fig. 2.—Coil winding data. The coils are permanently fixed to
the baseboard by small ebonite legs.

in the same direction as the control knob—a refinement
which is undoubtedly desirable. Aerial damping is re-
duced and selectivity enhanced by the series condenser
C,, the value of which should be about 0.0001 mfd. for
the medium wave-band. The clip-in type of condenser
has been chosen as alteration to slightly higher
values can be readily made if this is found neces-
sary for the longer wavelengths.

The reaction scheme employed is of the Hart-
ley variety, where the aerial coil is centre-tapped
and high-frequency energy is diverted to it from
the plate of the detector valve by means of a
H.F. choke (H.F.C.). A new
type differential three—elec-
trode variable condenser of
160 micromicrofarads (C,) is
used to control reaction. The
rotor of this condenser
is connected to the
anode of the detector valve
and it is so designed that ap
increasc in capacity to pro-
vide more reaction is accom- ,
panied by an equal decrease §
in capacity to earth. Thus, &
however much capacity is re- j
quired for reaction, there is
a constant capacity across the
primary of the L.F. trans-
former which should assist in
giving an even frequency
response for all degrees of

a 21
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angular displacement ot the reaction condenser. The fact
that the differential condenser always provides a certain
amount of capacity virtually across the H.F. choke

tends to increase —

the wavelength at N IE

which choéke reson- | 3

ance may occur, so Zg "

that  stability is | g ol 1 AT T

assured up to the |53

highest Wwavelength £g10 i L)"S

to which the set can | &, I </ )

be tuned. 5° 8_]___<é§ oY ]
Detection is by |S_ ¢ A SO

the leaky grid | > sy

method, the grid S 4 >

condenser (C,) be- = p,

ing 0.0003 mfd. and 2 2

the leak (R.1) two ]

megohms. The O 02 G606 0B 10 W

latter has conmnect- AC.INPUT (RM.S. VOLTS)

ing wires integral

with the 1‘0?15(2[1’1(3(‘ Fig. 3.—The reclative scnsitivities ot

caps and 18 sus- anode and grid rectification measured

pended in the wir-
ing of the receiver.

as their response to the modulation of
a carrier wave. Above 0-7 volts R.M.S.
the sensitivity of leaky grid rectiica—

N tion falls off rapidly.
Care must be taken

when soldering the leak not to apply too much heat to
the leads. Leaky grid detection is used not only for the
obvious reason that it gives much greater sensitivity on
distant stations when no H.F. amplification is used, and
provides a much better reaction control, but because with
a pentode preceded by a transformer anode bend de-
tection would be almost certain to be underloaded, even
when the pentode was receiving its maximum permissible .
grid swing. If the single-stage pentode L.F. amplifier
becomes popular it is quite likely that leaky grid

Rear view of the receiver.
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detection with reaction may -
3%

w
i

i : v
come into its own again, as 3l

will be shown by an ex- 7o
amination of the amplitude
of grid swings applied to
each valve. An investiga-
tion of the anode volts—
anode current curve of the
pentode—reveals that the
anode volts swing may

i
o
T

make an excursion beyond 7
the linear portion of the
characteristic, thus restrict-
ing us to about nine volts
{peak) input grid swing at
150 volts H.T. A glance
at the grid volts—anode

A —

current  characteristic — & @E
i

may suggest a larger signal ’ 3|
arle)

= i , .
. o = 37 i ——aY . 31
input as permissible, but /s ‘ e a

distortion will result it this
be attempted.
From the foregoing it

volts (peak) is the maxi- i
mum signal input that the e 5 o
pentode can handle, and, l o i o — v

will be evident that nine T A‘)
——

being preceded by a three

to one transformer, the

’ . Fig. 4.—Dimensions and drilling data for the panel and terminal strip. A = |” diameter ; B. = 5/16”
g Olt‘lge dEVClOpcd across Ji&meler; G = 7/32" diameter ; D = |” diameter countersunk for No, 4 wood screws ; E--}” diameter,

its primary winding (con-

nected to the detector output) mustnot be morethan three  the valve divided by the percentage modulation of the
volts (peak). The amplification due to the detector valve  carrier wave, which is accepted as 20 per cent.

therefore the signal applied
to the detector grid should
not exceed one volt (peak)
te., 0.7 volt RM.S. Re-
ferring to Fig. 3, which has
been reproduced from an
article*  entitled ‘‘ Anode
and Grid Rectification,”” by
A. L. M. Sowerby, and
examining the relative sensi-
tivities of the two forms of
detection for a typical
detector valve, it will be
seen that from the weakest
signal up to one of 0.7 volts
R.M.S. leaky grid detection
will give a much greater
output than anode bend.
With such a limited input
using anode bend the moda-
lated portion of the carrier
would be partially applied
to the non-lincar portion of

can be considered roughly as the amplification factor of Using a P.M.4DX*' valve this becomes 15/5=3,
5 —2% 2% 1% 1% L 4
__________ VS W— e - ettt e e
; e e : ‘ : ‘ =
[ i
i |
|
‘ l 1
3 | |
Lo
5%
o I .
! T (A
3% :; 4 :E Et:/' 3
] ! | h
i
:{ @ I{ F" - N, .
I I ! . &)
y L8 & i ]
LI Bt | ':\‘ 7«} 212
[ { A e,
[ ) A B |
Ii fl { ‘\‘ /
) -

Fig. 5.—The bzseboard layout. The special pentode valve holder with a fifth contact can be seen
close to the grid bias battery.
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! The P.M.4DX valve with a
magnification factor of 15 now
replaces the P.M.4D valve.

2The Wireless World, Muarch
21st, 1928.
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LIST OF PARTS. ’

0.0005 mfd. variable condenser (Lissen). 1 On-and-off switch (" P.3,” Pionzer Man:ufacturing Co., Cromwell
Slow motion dial (Lissen). Hounse, Fulwood Place, W.C.1).

Differential condenser, 0.00016 mfd. (No. 923, Pye). Cabinet, 14X 7x9in. deep (F. Dighy, 9, The Oval, Hackney
Double-pole double-throw new type anti-capacity swilch (““ Utility,” Road, E.2). ‘

W.190/2, Wilkins & Wright). Wander plugs ; one red, one black (*“ Springmore,” Igraniec).
Fixed condenser, 0.0001 mfd. clip-in{ype and holder ( McMichael). Paxolin panel, mahogany finish, 14X 7 x fin. (Wright & Weaire)
Valve holder (“ W hiteline,”” Bowyer Lowe). Baseboard, 14x 9x iin.

Pentode valve holder (“° Whiteline ” Bowyer Lowe). Paxolin terminal strip, 14X 1} X {sin. (Wright & Weaire).
L.F. transformer (* Permacore,” Mullard). Terminals : aerial, earth, L.S.++ and L.S.— (Eastick).
H.F. choke (Igranic). Paxolin formers, 3in. dia. >~ 33in. length (Wright & Weaire).
Fixed condenser, .0003 mfd. (C. D. Melhuish). 0z. 26 gauge D.C.C. wire.

Grid leak, ? megohms (Pye). 0zs. 32 gauge D.S.C. wire.

9-Volt grid battery, lapped 1% volls (Ripaulls). P.M.4 DX valve (Delector).

Pair grid-baltery clips (Bulgin). P.M.24 valve (Pentode).

Approximate cost (excluding cabinet and the {wo valves), £3 17s. 6d.

In the “ List of Parts™ includcd in the descniptions ot T/HE W IKELESS WOKLL receiveis are detailed the cowmponents actuaily used by the
designer, and illustrated in the photographs of the instrument. Mhere the designer cousiders it uuiessary that particular compouents should be usedin
preference to others, these components are mentioned in the article itself. lu all other cases the constructor can use his discretion as to the choice of

e ey by
[

[ s )
e DD R D e S e T

compouents, provided they are ot equal quality to those listed and that he takes into consideration in the dimensious and iayout of the set any variations
in the size of alternative components he may use.

the characteristic, thus introducing undesirable har-
monics.

In the case where a detector valve of approximately
20 u is coupled direct to a pentode output valve by
the resistance capacity method, then the input to the
grid of the detector would need to be of the order of
two volts R.M.S. before overloading of the pentode
would take place. Such a circuit arrangement calls for
the use of anode bend rectification to avoid distortion.

A ‘“ Permacore ’’ three to
one transformer couples the
detector to the pentode,
and, as alrecady explained, a
constant capacity of 160
micromicrofarads is shunted
across its primary. The
latter is wound with silver,
and the secondary with
nickel wire, which it is
claimed gives a frequency
response curve with a sharp
cut-off at approximately
14,000 cycles, avoiding any
risk of residual H.F. being
impressed on the grid of the
pentode.  The grid bias
battery provides nine volts
negative potential for the
control grid of the pentode,
while the screened grid is
connected to the terminal
H.T.+2, which also sup-
plies the anode with the
maximum potential of 150
volts.

If the volume from the
loud speaker when listening to the local station is over-
powering it is possible to disconnect the lead from the
pentode screened grid (the point of disconnection is
shown at X in Figs. 1 and 6), and take, say, a 100-volt
tapping from the H.T. battery direct to the terminal
on the valve base, at the same time keeping the anode

A 23

Plan view of the receiver.

at the maximum potential and reducing the grid bias.
By this alteration the anode current will be about halved,
although the anode voltage has not been changed, for
it is the screened grid which has almost sole control over
the current passing through the valve.

The emission of the pentode at a small positive grid
potential is so great that the grid bias must only be
adjusted when the set is switched off. The pentode
valve is accommodated in a special valve-holder with

The grid leak can be seen suspended in the wiring.
The wave—change switch when raised gives short waves.

a fifth contact for making connection with the terminal
on the side of the valve base. The L.T. current at
four volts can be supplied from two quite small cells, as
the total consumption is only }+ amp. No rheostats are
used, and a further economy is effected by avoiding
terminals for the three H.T. and two L.T. connections,

N www.americanradiohistorv.com
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Pentode Two.

which are made by flexible leads brought out through
a hole in the paxolin terminal strip. The L.T. current
is broken by the switch Sz interposed in the L.T.+
lead. The anode voltage of the detector (H.T.+1)
should be about #0.

Perhaps one of the most striking advantages of this
two-valve receiver over an equivalent receiver with three
valves (det. —2 L.I.) is that it not only gives greater
volume and avoids the necessary components for an
extra coupling, but also that L.F. oscillation or dis-
tortion due to the resistance of a common H.T. battery
1s almost entirely absent. This is brought about by the

Wireless
World

OCTOBER 17th, 1928.

thus a very real advantage in having only one inter-
valve coupling. The effect of internal H.T. battery
resistance on quality was dealt with in an article® by
the author earlier in the year, and the danger of incor-
porating two L.F. couplings without the anode feed
scheme was explained.

If very considerable volume from the local station
is required with this set a moving-coil loud speaker,
wound with 2,500 turns,* can be used, but it would be
desirable to employ choke filter output.

A careful inspection of the drawings shown in Figs.
4, 5, and 6, together with the two photographs, reveals

Fig. 6.—The practical wiring plan.

If the lead from L.S.+ is disconnected from X and a connection made from X to about - 100 volts

H.T., the volume from the loud speaker is slightly decreased thile the anode current is halved.

fact that there is only one intervalve coupling and any
feed-back is more likely to impede oscillation than to
assist it.  As a test the resistance of a H.T. battery was
artificially increased to over 1,000 ohms, but no
instability or distortion was noticeable. Contrary to
this, the very popular three-valve set with two stages
of L.F. coupling will often howl when the internal
battery resistance is a little under 100 ohms, suggesting
that incipient oscillation accompanied by distortion will
probably be taking place with dry-cell H.T. batteries
not long after they have been put into use; there is

that the set is extremely easy to construct, so that
further details are unnecessary.  The -in. paxolin
panel with mahogany finish gives a pleasing appear-
ance to the set and has the advantage that, if used
close to the seaside, surface deterioration which might
result ultimately in leakage, does not take place.

¥ ““Battery Resistance and Distortion.”” The Wireless World

April 25th, 1928.

‘ T'he Wireless World, September 19th, 1928, page 353

This receiver will be available for snspection by readers at
the Manchester Exhibition, and afterwards at the Editorial
Offices of this Journal, 116-117, Fleet Street, Jondon, I.C.4.

A 24
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MET - VICK
RADIO VAL

HE output valve in the two-
volt scries of Met-Vick (Cos-
mos) valves is the weli-kiown
SP.18/RR; the three valves under
review are designed specifically for
the H.I. detector and first L.F.

stages preceding this valve.  The
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A.C. resistance

Amplification factor = 28.6.

Mutual conductance = 0.59 mA/volt.
(Average values under operating conditions).

SP.16/B is a high-amplification
valve designed for R.C.C. coupling,
the SP.16/G a medium amplifica-
tion valve for H.F. or L.F. work,
and the SP.16/R, a general-purpose
valve for leaky grid detection or
L.F. amplification.

All three are designed to run off
a two-volt accumulator, and the fila-
mnent consumption is in each case
of the order of go milliamperes. The
filament is of the vertical ** hairpin

A 25

= 58,500 ohms.
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of

type, the two sides being parallel
and close together. The top sup-
porting wire is insulated from the
filament by a dipping process, and
is earthed to one leg of the filament
by a thin wire to prevent undesir-
able capacity effects. The remain-

ing electrodes are assembled on the
‘ short-path

i)

well-known
ciple.

prin-

A typical valve of the SP.16 scries.

¢

The valves are only ‘‘ gettered,”
and the untarnished intetior surface
of the ‘‘ getter ** indicates that they
arec pumped hard before the
‘“ getter ' is flashed. On test not
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the slightest trace of softness, as in-
dicated by reverse grid current, was
found.
SP.16/B.
Lated charceteristics :—
A.C. resistance 70,000 ohms.
Amplification factor 35

Mutual conductance 0.5 mA /volt.
Max. H.T. 120 volts.

Although the amplification factor
of the tested specimen was less than
the makers’ rating, this was compen-
sated for by the lower AC resist-

ance, so that the mutual conduct-
cOsSMDS SP 16/6
6 | D S D O S ) §
RN
FILAMENT
[Tjo095 AMP AT 2V,
a €l
[:4 o
& [
o v
Z . Z
5 3
g / 8
= 7 z
v A |
z T ~
w 3 z
o —] =
o 2 Hao ©
g M e
2 8
R b
—10
GRID VOLTS

A.C. resistance . 20,800 ohms.
Amplification factor 15.4.
Mutual conducfance = 0.74 mA voit.

(Average values under operating conditions).

il

ance was reasonably in agreement
with the figure quoted.

The valve is well suited for L.F.
amplification with resistance-capa-
city coupling, or as an anode bend
detector followed by resistance coup-
ling. The makers state that no grid
bias is necessary under amplifying
conditions. This is made possible
by the high amplification factor,
which implies an extremely small in-
put, and the fact that grid current
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valves we have Tested.—

does not start until the grid is nearly
1 volt positive.  Thus with zero
grid bias an input amplitude of 1
volt is permissible corresponding to
about 30 volts on the grid of the
succeeding valve, which is more than
most power valves are capable of
handling. In practice, therefore, the
input is likely to be considerably

Wireless
World
three representative H.T. voltages is

as follows:
Anode Current.

H.'"  Grid Bias. (mA).
60 0 1.25
90 0 2.65

120 1} 2.95

The valve makes a good detector,
and is particularly suitable for leaky
grid rectification followed by trans
former coupling.

OCTOBER 17th, 1928,

SP.16/R.
Rated characteristics .
A.C. resistance 10,000 ohms.
Amplification factor 9.0
Mutual conductance 0.9 mA /volt.
Max H.T. 100 volts.

The permissible input to this valve
is greater than either of the pre-
ceding valves, and grid bias is ad-
visable for all H.T. values above
60 volts.

In the particular valve

below 1 volt, and the makers’ re- tested . erid ent did not start
commendation of no grid bias can be —se—roe == . ] . ht'l thg ridcufl on olt .t.‘
carried out with a wide margin of ‘_f°5“"°5 BB 1 T1 TN e G- Eis 1. 2 MO positives
- o . : o TIITTT ] This means that an amplitude (peak)
safety. To obtain zero grid bias, (. mj TT] 1.2 wolbl ke Tant N id bias
of course, the grid circuit is returned 9052 AP AT 27 L “ dighet than the gnd bias
2 -1 2 O can be applied to the grid without
to L.T. mmus. g . o Lk ae 4 5 4 bias
‘ ) g oM ){3 H o distortion.  The following grid bias
SP.16/G. RN | I})ﬂ_:] g settings are recommended : —
Ruted churucteristics — I o e B o o o B B o °
A.C. resistance 17,000 ohins. L : ! ‘UJ f ]/'/ W f} g Anode Current,
Amplification factor 15.4 | & ettt ! 17 % 5 T Grid Bias. (mA).
Mutual conductance  0.95 mA /volt. € T : 1Y Y Jso g 60 1% 1.75
Max. H.T. 150 valts. S HEH LLTPT 3 80 3 2.4
T w e , £ AA A A0 100 -4} 3.0
This 1s a good general-purpose s N ' ‘/// 4, f 4|30 H
valve, and is specially recommended T */ ar o s mal It should be noted that the H.T.
by the makers for transtormer coup- ) 1 i - f'/#f/’é?’;'—,—f ‘un should not exceed 100 volts.
ling (H.F. or L.F.). A greater in- UREBE oS rrals sz dnnniy The valve makes a good L.F. am-
put amplitude is permissible than in SeSie jof-z;/is R “‘*‘I phfier and leaky grid detector, and
the case of the SP.16/B, but grid eae voers 1s successful as an oscillator in super-

bias is not really essential until the
H.T. reaches 120 volts. The anode
current under working conditions at

A.C. resistance

LETTERS TO

Amplification factor 8.0.
Muiual conductance
(Average values under operating conditions).

heterodyne receivers.
The price of all three types is
10s. 6d.

12,500 ohms.
0.64 mA volt.

THE EDITOR.

The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor,

COIL WINDING.

Sir,—I have read with lnterest, iu your curreut issue, an
article on coil winding by ““ A, L. M. 8.” Fur and away the
best method of applyving an effective brake to a spool of wire is
to use the followimg method.

Rig up some sort of holder as
suggested, and then provide
yoursell with a strip of smooth
cloth, one end of which has heen
sewn up to form a loop. In this
loop  place any convenient
weight, such as a short length
of brass rod, and let the cloth
be of u width to just fit in be-
tween the wooden ends of the
spool. Pin the end of the cloth
above the spool n such a way
that it laps round an arc there-
“cLoTH of.  Thus the tension cun be in-
creased or diminished by using
a greater or smaller weight and
a very fine control over the ten
sion 1s possible ; in addition, the
tension docs not hecome greater
as the spuol beconies used up,
as _is the case with many braking systems.

It is, of course, the comnon way of applying aun even tension
to paper in reels and to prevent over-running, as in paper coat
g, ete., but I cau assure you it is, mn 'ld(llt,lon, admirable for
coll winding. THOS. P. MIDDLETON.

London, N.W.6.

October 3rd, 1928.

WINDER

WEIGHT

“ The Wireless World,” Dorset House, Tador Street, E.C.4, and must be accompanied by the writer’s name and address.

*THE MEGAVOX THREE.”

Sir,—I wish to convey to you my gmtclnl thanks for haviag
evolved such an excellent receiver as the ° ¢ Megavox 1euntly
described by you in The Wireless World.

The recciver is all that you claim for it, and after having
built literally hundieds of sets, 1t is refreshing to find oue
which meets all needs. I thought your ¢ Everyman Four ™
was the highest limit in set construction, but for sheer efficiency
the ““ Megavox ”* is supremme.  What I like ubout T'he lireless
World (which T have tuken regularly fovr five vears) is thut it
does not stoop to the horrible habit of dishing up old circuits
clothed in new component parts, and which are obviously put
forward to sell some particulur line of goods.

The Wireless TWorld have never made extravagant claims about
their receivers. The mosl honest and genuine help to wireless
enthusiasts has always been my idea of your paper.

With my best wishes for the welfare of your puper,
T think I shall call ““Honest John 7’ from now onwards.

Leeds, H. L. LEVITT.

October 1st, 1928.

which

..... T

NEXT WEEK constructional

details will be
siven of a highly sensitive receiver with two

screened=grid valves. By means of switching

both wave ranges are covered ; the H.F. ampli=

fication is remarkable, being in the order of one
thousand.
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Events of the

SOLVING THE NAME PROBLEM.

A proud and enthusiastic listener has
just informed the American National
Broadeasting  Company that his newly

arrived son has been christened Radio.
o0O0O

ROYAL WIRELESS.

The value of wireless in the wilds is
evidently recognised by the Duke of
Gloucester, who included a multi-valve
receiver in his kit when he left Nairobi
a few days ago on his 3,000-mile hunting
expedition across Afriea.

o000
PROVISIONAL WIRELESS LICENCES.

Monthly wireless receiving licences are
now issued by the Swiss Telegraph
Administration.  In an official announce-
ment it is stated that the object of the
new system is to enable owners of new
recciving sets to test them thoroughly
before applying for the ordinary annual
licence, which costs 15 francs.

0oco0o0
WIRELESS POWER TRANSMISSION
TESTS.

Experiments in the wireless transmis-
sion of power are reported to be in pro-
gress at Birmingham University, the
particular object of the tests being the
provision of power for tramcars. It is
not intended to transmit power over a
great distance but simply to eliminate the
present mechanical trolley link between
car and conduclor rail by the substitu-

tion of high-frequency waves. A 20,000-
cycle Poulsen arc is being used, the
receiver power being converted by a
mercury arc rectifier.

0000
SINGLE HIGH-POWER STATION
FOR I.F.S.?

In opening the Dublin Wireless Ex-
hibition last week, Mr. M. R. Heffernan,
Parliamentary Secretary to the Iree
State Minister for Posts and Telegraphs,
said that the ambition of the authorities
was to bring reception within crystal-set
range of the greutest possible number.
The best method would Le to set up a
high-power station to serve the whole
country, but there were technical difficul-
ties to he faced. It was hoped. said
Mr. Heflfernan, that a schieme would soon
be laid before the Dail for the future
development of broadeasting in the Irish
Free State. '

A 29

over the announcement that the Radio
Corporation of America has purchased an
interest in the Keith Albee Orpheum In-
corpovated. The latter organisation con-
trols one of the largest chuins of variety

** MADE IN ENGLAND."
view of the Linz relay station, which has
been constructed by the British Marconi
Co. and is the first of its type in Austria.

A picturesque

theatres in the United States, and it is
understood that R.C.A. intends linking
up these theatres with the broadcasting

network.
oooC

WANTED: AN INVENTOR.

A Hull correspondent, who states that
his neighbonr is a good chap but rather
too fund of getting volume from a wire-
less set, asks for suggestions for making
the thin dividing wall soundproof.
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Week

U.S. BROADCASTING AND THEATRE
COMBINE.

Considerable interest has been created

in Brief Review.

PILLOWS AS PHONES.

The wireless installation at the Leasowe
Children’s  Hospital,  Liverpool, is
equipped with ** Pillowphones,” which
enable the children to enjoy broadcast
programmes witlhout the use of head-

phones.
0000

PROPOSED NEW TELEVISION
SOCIETY.

A Television Society is proposed for
the Walthamstow district. Persons in-
terested are asked to communicate with
My, H. J. Sarson, hon. secretary of the
Walthamstow  Ainateur Radio  Society,
“ Haleyon,” Garner Road, E.17.

cooo
OVERHEAD POWER LINE FATALITY.

A jury in Montreal has issued a verdict
holding the municipality of Lakeside,
Ontario, criminally responsible for the
death of Mrs. Joseph lLegault, who was
electrocuted in the act of switching off
the light while wearing headphones.
Experts at the inquest agreed that a
municipal 2,000-volt power line, with
which the aerial came 1n contact, was too
near the house.

0000
TELEARCHICS AT SEA.

Distant wireless control has been re-
duced to a fine art by members of the
crew of the destroyer * Shikari,”” which
directs the misfortunes of the target ship
“ ('enturion.”” During gunnery manceuvres

of the kind conducted last weeck in the
Atlantic the “ Shikari” steams at a
vespectful distance hehind the target

ship, controlling its movements in accord-
ance with instructions from the officer in
command of operations.

caoo0

WIRELESS ON HUNGARIAN TRAINS.,

A wireless listening point for each pas-
senger is one of the travel comforts which
the Hungarian State Railways hope to
provide in the near future. In a special
train which will make its first run at the
end of this month, each seat in all classes
will be fitted with headphones, passengers
being charged a fee of 3d. or 4d. for the
privilege of listening. 'The broadcast re-
ceiver will be housed in a special compart-
ment. under the care of a qualified
operator.


www.americanradiohistory.com

532
YORK RADIO SHOW.
The York and District Radio held a
successful  wireless  exhibition  from
Wednesduy to  Saturday last.  Local

wireless firins were well represented, and
a2 number of exhibits were provided by
niembers of the society.

0000

A CABINET QUESTION.

Shall we some day have wireless sets
whiclh canunot be mistaken for anything
else? Our contemporary, 7he Cabinet
Maler, inswers in the aflirmative. *“ The
gignificaut and characteristic form of the
wireless  cabinet,” savs that journal,
““has not vet been evolved.  Whatever
is done now is almost certain to suggest
a likeness to something else, and it will
take a good deal of time to develop a

Wireless
World

THE RAD!O WORLD’'S I'AIR.

One of the most colourful events of the
Radio Vorld's Fair, writes our New
York correspondent, was the coronation
of Miss Lita Korbe, u city girl, as Radio
Queen of America for 1928-29. Sixty
thousand square feet of floor space in
Madison Square Garden were converted
into a gaily decovated salon. Move than
« million dollars worth of apparatus were
on show. many models bemng exhibited
for the first time to either trade or
public.

Amutenr set builders were also able to
exhibit their work, and for the set em-
bodying the highest quality of set build-
mg a gold medal was awarded by the
management.

The first authentic radio wedding, with
the minister in one place, the music

BRITISII APPARATUS IN AUSTRIA. The Marconi transmitter at Linz which has

a power of 1§ kW,

Thne station, which is crystal-controlled, relays the Vienna pro-

grammes for the benefit of crystal users in Upper Austria.

structural design as characteristic, say, as
the forn of a grand piano, which never
looks like anything but what it is.  But
the cabinet makers are fully alive to re-
quirements, and will no doubt in the
future produce something which even the
electrician will be able to recognise as
typical and tasteful.”
cooo

SECRET WIRELESS IN A FOREST.

The discovery by the French police
of a -secret wireless transmitter in a
forest cottage at Fze, ncar the Italian
frontier, is reported by a correspondent
of The 'imes. Keeping watch at mid-
night, the police arrested an Italian
named Alessandro Pertini, a lawyer and
a prominent anti-Fascist, who had several
times been convicled in Italy of political
offences. In the cottage were found a
telephony transmitter with a range of
200 miles, a receiver and a telegraph sef,
together with & number of ineriminating
documents. The aerial was cleverly con-
cealed in the trees.

“piped ” from another, and the bridal
couple in still a third took place on the
Friday night before the close of the

show, and was broadeast through
station WGBS,
0000
ERRATUM.

It is regretted that an error occurred
in Fig. 1 on p. 492 of our last issue in
the article on the use of the screened
valve as a detector. The ordinate should,
of course, be read in microamps, not

milliamps.
0000

THE BEETHOVEN PORTABLE.

Messrs. The Montague Radio Inven-
tions and Development Company ask us
to correct a 1mis-stalement, which we
much regret, on p.473 of our issue of
October 3rd, in which the ownership of
the Beethoven Portable Wireless set was
assigned to the Enterprise Manufacturing
Co. Although the Beethoven set was
shown on the Enterprise stand at
Olympia, there is no connection between
the two firms.
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- TRANSMITTERS’ NOTES

General Notes.

Mr L. A. C. Lawler tells us that his
station G 6LR is now crystal-controlled ;
he is working in particular on 10 metres.

o} o

Mr. J. W. Mathews, G 6LL, is trans.
mitting every night at 23.00 and on Sun-
days at 14.30 G.ALT. oun :0.21 metres,
crystal-controlled. 2FN, Mr. F. Rod-
man, is co-operating with him in these
tests, and reports will be welcomed by
either station, as they wish to collect as
much data as possible regarding recep-
tion on this wavelength.

ccoo

Short-wave Stations,

Our readers will recollect that, from
time to time, we publish lists of short-
wave stations transmitting regularly on
wavelengths below 100 metres. In view of
the many changes in call-signs and
wavelenglhs that may become necessury
when tlie new Regulations under tle
Washington Convention come inio force,
the present does not seem a suitable time
for publishing a new list, as so many par-
ticulars will probably be changed next
January.  We are, however, constantly
revising our records, and hope that our
next list will be as complete and reliable
as it is possible to make it.

oooo

We shall cordially welcome any authen-
tic information which will enable us to
add to and correct our existing records.
The data required being wavelengths,
call-signs, owners of stations, and nature
and times of transmissions, i.e., tele-
graphy, telephony, broadcasting, time sig-
nals, etc. Verification of the wavelength
generally emploved 1s most desirable;
this is sometimes a dilhcult matter, as
many short-wave stations are experiment-
g with different wavelengths to dis-
cover which is most suitable, and this
fact may account for the contradictory
information we sometimes get from dif-
ferent listeners about identical stations.
The number of short-wave stations is
now se great that it is obviously impos-
sible for our own staff to keep an accurate
and complete track of all of them.

0000

Japanese Transmitters.

The nine stations licensed in Japan,
whose call-signs are JNAX to JXIX, ave
restricted to 38 metres, the use of the 20-
metre waveband being prohibited.

0000

New Call-signs and Stations Identified.

2CA C. E. Palmer Jones, 159, Dollis Hill Ave,,
Cricklewood, N.W.2, (Change of address.,)

oMW H. T. M. Wallis, “ Roseland,” Buckletmry),
Reading.

5WK  (ex 2B3AS), K. C. Wilkinson, 113, Half Moon
Lane, Hernc Hill, S5.1£.24, transmits oa
23 metres.

6AX {ex 2BCM), A. L. Clare, 15, Macmillan St
Rochdale, Lancs. Transmits on 160 metres
and welcomes reports.

8DG D. C. Gattiker, ** Mon Desir,” Boreham Wood,
Flstree.

2AMM C. 1. 1.. Dixon, Middleficld, Wrecclesham,
Farnham, Surrey.

2A0K H. Heath, Beechwood, Stow-on-the-Wold,
Glos.

2BBR S. C. Keviile, 6, Ferme DPark Mansions,

Crouch Lad, N.8. (Change of address.)

A 30
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ABROY)

SN o

BARCELONA (Radio Barcelona), Call EAJ1 (344.8
metres) ; 1.5 kW.—8.0, Exchange Quotations. 6.10,
Sextet Selections: Overture to La Dame Blanche
(Boieldieu) ; Selections from La Noche de Reves
(Serrano) ; Pizzicatti-Ballet (P. Fauchey) ; Slow Waltz,
The Bird and the Rose (Cl. Worsley) ; Selection from
Le Roi d'Ys (Lalo). 8,30, French Lesson by Prof.
Martin. 8.0, Chimes, Weather Report, Exchange
Quotations .md Ne\\s 9.10, Orchestral Concert :

March, Gudrun (Siede); Selection from Jugar con
fuego (Barbieri); Delicadeza (Soler);  Serenata
(Dvordk) ; Polonaise in B lat (Schubert) ; Overture

to Titus (Mozart}).
Madrid, EA J7.

BERGEN (370.4 metres) ;

10.0, Programme relayed from

1.5 kW.—8.0, Programme
for Children. .30, Talk for Girls. 7.0, Orchestral
Selections.  7.20, Reutatlnn by Mr. Torvald Tu.
7.50, Topical Talk. 8.0, T'alk: Norwegian Literature
fnnn the Reformation to the Times of Holberg and
Bellmaun,  8.30, Pianoforte Recital: Selections
(Schumann), (a) Aufschwuug) (b) Warum ; Selections
(Chopin), (d) Two Waltzes, (b) Etude; Frpln the
Carnival’ (Grieg) ; Minstrels (l)cbussy); La Fontaine
{Hurum) ; Huug"umu Rhapsody, No. 6 (Liszt).
9.0, Weather Report, News and Time Sigoal.  8.15,
Dance Music. 11.0 (approx.), Close Dowu.

BERLIN (Konigswusterhausen) (1,250 metres) ; 40 kW.
—3.0, Shorthand Dictation by Fritz Westermaun.
3.30, Talk by Joh. Lubahn. 4.0, Programme from
Hamburg. 5.0, Dr. \V. Peiser, Talk: The Labour
Press and Its Readers. 5.30, Elementary Spanish
Lesson. 555, Herr Ohrmann, Talk: Bruckner.
6.20, Dr. Eberhard Preussner, Talk: Modern Litcra-
ture. 7.0, Programme from Lelpzlg 9.0 (approx.},
Progmmme from Voxhaus.

BERLIN (Voxhaus) (484 metres) ; 4 kW.—8.10 a.m,,
Market Prices. 9.15 a.m., Weather Reporl, News and
Time Signal. 10.0 a.m., Progmmme of Lxr’lmophune

Records. 10.30 a.m. ., lLxchange Quotations.
11.55 a.m., Time Signal. 12.30, \Weather Report and
News. 1. 0 Programme of (xramophone Records.

2.0, Exchangt Quotations, Agricultural Report and
Time Signal. 2. 45, l)nlogue 3.30, Concert : Overture
to Der Erste ulucl\stag (—\uber), Selection from
DNalibor {Sinetana) ; Boston-Serenade, Let Us Dream
(Robrecht) ; Klingender Traum (Pchy). Selection
from The Merry Peasant (F .a\llgvl Lied ()lme Worte (de
Micheli) ; Adagio Biargio (Mascheroni) Selqcnon
from Les Cloches de Corneville (l’lanquette) i Liebes-
szene (Hollander); Intermezzo, Bonzos Stelldichein
{Kromme) ; Concert-Tango, Expressionen (Brasse);
followed by Announcements. 5.30, Talk by Leopold
Lehmaunn. 6.0, Herr Erich Koch, Talk : Metal Aero-
plane Constructlon 6.30, V\'olfgang Schwarz, lek

Problems of the Preservation of Peace. 7.0, “Die
Deutschen Kleinstadter,” Comedy in Four Acts
(Kotzebue), followed by \Weather Report, News, Tine
Signal, Sports Notes and Dance Music.

BERN (411 metres) ; 1.5 kW.—8.29, Time Signal and
Weather Report. 6. 31 Emil B"Almer Talk : Rambles
in Tessin. 7.0, Tessin Programme Choral and
Mandoline Selections and Recitations, 8. 45, News and
Weather Report. 9.0, Orchestral Concert. 9.35,
Dance Music. 11.0 (approx.), Close Down.

BRESLAU (322.6 metres) ; 4 k\V.—5.0, Peer Lhot,
Talk: The Baroco Deriod aund Ourselvcs 5.20,
Esperanto Lesson by Alfred lanschke. 5.30, The
Interview with Director-General Beelzebub (Arnold
Hahn) by Peer Lhot (Elocutionist). 6.25, Shorthand
Lesson. ~ 6.50, Natural History Talk by Prof. Oskar
Meyer. 715 Concert with Prof. Miquel Llobet
(Guitarist) : hpamsh March, Los Banderillos (Vol-
patti) ; Guitar Selections, a) Torre Bermeja (Albéniz)
(b) Granada (Albéniz), (L) Selection from Amor Brujo
(de Falla), (d) Fandauquillo (Torroba); Paso-doble,
El (13]1110 (Lope) ; Guitar Selechuns (@) Danse
Espagnole (Grauados (b) Argentinian Dance Vidala
(Broqua), (c) ('\taluman Dance, Corranda (Grau),
(d) Bresilian Dance {Lobos) ; Lustige Szene (Fink);
East Prussia (Lau); Unterm Kruschebaum (Egger-
Sell); Der Sport (Lau); followed by Programme
relayed from Gleiwitz (329.7 metres): Whistling
Selections, (a) Romance from Migoon (Thomas)
(b} Griiss Mir Mein Wien, from Countess Maritza
(Kélmén); Cinema Orgm Music (arr. Wellos);
Hawaiian Song, Island of Dreams {Richards) ; bags

A 31

All Times are reduced to Greenwnch
Mean Time and are p.m. except :

where otherwise stated.

Ihr beim Tanz; Der Hanschke (arr. Kardel); De
DBriil (Lau); Dc Scherbelei (Lau); Da staunt man
(dc Taye); Nu schligt dreizehn (Lau); Der PPogg
(Mabu) ; Das Schwein (Bink) ; Theodor, Du kommst
mir komisch vor: Fox-Trot (Schaale). 9.30, Dance
Music. 11.0 (approx.), Close Down.

BRUNN (441.2 metres) ; 3 kW.—4.30, Talk. 4.45,
German Transmission. 5.15, Weekly Report. 8.0,
* The Tales of Hoffmann "' —Opera (Offenbach), from
the National Theatre. 8.0, Progranune from Prague.
9.25, Concert by a Tzigane Orchestra, relayed from
Bratislava (300 metres).

BRUSSELS (508.5 metres) ; 1.5 kW.—50, Dance
Music from the Armenonville Tea Roows. 5.30,
Orchestral Concert from the Café Metropole. 6.0,
Llementary Lnglish Lesson. .25, Advanced English
Lesson. 6.45, Concert from the Café Metropole
(continued). 7.0, Gramophone Selections. 7.30,
“ Radio-Chronique.” 8,15, Gala Concert; Topical
Talk during the Interval. 10.15, News and Close
Down.

BUDAPEST (556.6 metres) ; 20 kW.—4.0, Reading

by Alexius Math¢. 4.35, Concert. 5.45, Gustav
Wilhein, Talk: English Rallways. .20, Talk on

the Occasion of the 25th Jubilee of the King’s Theatre,
by Edmund Lazar, Director of the King’s Theatre.
8.0, Concert by a Military Band. 9.10, Time Signal,
News Results of the Trotting Races and Weather
Report followed by Tzigane Music, relayed from the
Graod Hotel, Hungaria.

DUBLIN, Call 2RN (319.1 metres) ;
Weather Report and Gramophone Selections.
News. 7.30, Poem Recital by Frank lay. 7.45,
Irish Lesson by Seamius O'Duirinne. 8.0, Popular
Concert: The Augmented Station Orchestra, (a)
Calm Sea and Prosperous Voyage Overture, (b) In
a Nutshell Suite (Percy Grainger); Bass Solos by

1.5 kW.—1.30
7.20,

(;lyn_l%‘astman; Orchestral Selection from Tosca
(Puccini) ;  Violin Solos by Fred Brough; Ballet

Music from Hamlet (Thomas); Bass Solos by Glyn
Eastman ; Orchestral Selecttons {a) The Bees’ Wed-
ding (Muldelssohn), (b) Dance of tha Tumblers;
Violin Solos by Fred Brough; Orchestral Selection;
Waltz, Telegramme (Strauss). 9.30, A Revue by
J. O’Sheehan and Company. 1015, The Station
Orchestra.  10.30, News, Weather Report and Close
Down.

EINDHOVEN. CALL PCJJ (31.4 metres). 5 kw
{approx.). 7.40, Concert relayed from the Amsterdam
Concert Hall. ; Marche Militaire (Schubert}; Egmont
COverture (Beethoxen) Fantasia on Manon (Masse-
net); Souvenir de Chupm (Becee); Selections from
Les Errumyes (Masscnet); Overture to Tannhduser
{Wagner).

FRANKFURT (428.6 metres) ; 4 kW.—3.35, Vocal
and Orchestral Concert : Overture and Song from Die
Flederinaus (Joh. Strauss) ; Pesther Walzer {(Lanner);
Potpourri from La Dbelle Héléne (Offenbach); Song
from Orpheus in the Underworld (Offenhach); Selec-
tion from Fatinitza (Suppé) ; March from Die Grifen-
berger (Gung’l). 5.10, Reading by O. W. Studtmann.
5.45, Wireless Correspondence. 6.15, Shorthand
Lesson by Georg Kalis. 6.45, Dr. Herzfeld, Talk:
Modern Youth as the Beginning of a New Social Life.
7.15, Cinema and Cinema Music Fifteen Years Ago
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Introduction, Illustrations, Guessing Comipetition
followed bv “ Aen and Masks "—Play (Grauvogl),
relayed from Cassel (252.1 metres), and Dance Music
from Voxhaus. 11.30 (approx.), Close Down.

HAMBURG, Call HA (in Morse) (394.7 metres) ; 4
kW. 815 a.m., News. 10.0 a.m., Programne of
Gramophone Records. 11,10 a.m., Weather Report.
11.15 a.m., Exchange Quotations. 11.30 a.m., Concert
relaved from Hanover (297 wetres). 11.45 a.m. (in
the Interval), Shipping Forecast. 11.55 a.m., Time
Signal. 12.10, News. 1.40, lixchange Quotations.
2. 30 Book Review followed bv Talk by Hans Friedrich
Blunck. 3.0, Labour Lxchange Report. 3.16, Talk
by Pruf. Arthur Kutscher. 3.40, Talk by Karl Z\linor.
4.0, Councert by the Scarpa Orchestra and the Lute-
singer Niels Sornsen Potpourri of Folk Songs (Lins) ;
Songs, {a) Verschiitt (Lons), (b) Meiner Laute bunte
Bimder  (Ulrich- SOruseu), {c} Minnelied (Reuter-
sornsen), (d) Der Page von Hochburgund (Miinch-
hausen-Groitssch), {e) Der Spuk (Lons-Sornsen);
Potpourri of Marching Songs (Larcher); Songs (a)
Mein Midel hat einen Rosenmund, (b) Die Auser-
wihlte, (¢) Gedanken sind frei, (d) Der Sang ist vers-
chollen, (e} Ich gehe meinen Schlendrian; Potpourri
of Students’ Songs (Kohlmann). 6.0, P’rogramme
relayed from the large Glockensaal in Bremen, with
the assistance of Prof. Ed. Nossler and the Bremen
Cathedral Choir: [Ifantasia for Organ (Bach); Choral
Selection, Singet dein Herrn ein neues Lied (Bach);
Addresses ; Choral Selection, Fest und Gedenk-
spricche (Brahms); Passacaglia for Organ (Bach).
7.30, “ Fidelio”—Opera (Beethoven), - followed by
News, and Programme Announcements. 9,30
{approx.), Cabaret Concert.

HILVERSUM (1,071 metres) ; 5 k\W.—11.40 a.m.,
Police  Announcements. 12,10, Concert of Trio
Music. 1,40, Concert relayed from the Tuschinski
Theatre, Austerdam. 3.10, Talk and I[talian Lesson.
4.40, TFrench Lesson. 5.80, Concert, Overture to
Lysistrata (Lincke); Major and Minor (Schreiner) ;
Waltz, Diamantenregen (Waldteufel) ; Selection from
No, No, Nanette (Youmans); Chin Chin Blues
(Thurban); Finale; in the Interval, Time Signal.
6.3), German Lesson. 7.25, Police Announcements.
7.40, Programme arranged by the Workers’ Radio
Society. 10.10, Concert relaved from: the Royal Picture
House Amsterdam. 11.15 (approx.), Close Down.

HUIZEN (340.9 metres} ; 4 kW.—Transmits on 1,870
metres from 5.40 p.m. 12.10, Concert of Trio Music.
2.40, Programme for Children. §.10, Gramophone
Selections.  6.40, English Lesson. 7.10, Lesson in
Dressmaking. 7.40, Talk by Prof. Kaag. 8.0, Orches-
tral and Choral Concert from Kaatsheuvel : Baritone
Solos, Talks by M. Besouw, Mayor of Kaatsheuvel
and Father Glaudemans; Recitations.

JUAN-LE3-PINS (Radio L.L.) (244 metres) ; 1.5 kW.—
1.0, Concert. 8.30, Medical Talk, (oo}\ery Notes,
Talk for Women by Mme. la Comtesse de Trcmeuge
and Concert.

KALUNDBORG (1,680 metres) ; 7 k'\V.—Programme

also for Copenhagen (337 metres).— 6.30 a.m., Morning
Gymnastics.  10.0 a.m., Weather Report. 10.15
a.m., [LEducational Talk. 2.0, Children's Corner.

2.30, Instrumental Concert. In the Interval, Recitation
by Poula Bondesen. 5.2, Talk. 5.50, Weather
Report. 6.0, News and E‘(cllange Quotations. 8.15,
Time Signal. 6.30, Georg Borup, Talk: The Great
Copenhagen Fire of 1728. 7.0, Chimes from the Town
Hall. 7.2 (approx.), Concert of Old Dances: Old
French Dances (Scherzer), (a) Bourrée, (b) Sarabande,
(c) Minuet, (d} Gavotte, (e) Musette; Old British
Dances {de Witt), (a) Pop Goes the Weasel, (b) lrish
Washerwoman, (c) Speed the Plow, (d} Miss MacLeod's
Reel; Old Dances of North-West Jutiand, (a) Kron-
prinsens March, (b) Vals, (c) Den lille jvdske, (d)
Oksekov, {e) Sekstur, (f) Kehraus. 8.0, News. 8.15,
Readmgby Aage Brandt. 8. 45, Concert of Light Music:

Overture to LDrincess of Trapezunt {Otfenbach) ;
Waltz from The Sleeping Beauty (Tchaikovsky);

‘Triumerei for Strings (Schumann); Fantasia on
English Melodies (Schumann); Rustle of Spring
(Siuding) ; Serenata di baci (Micheli} ; Gavotte from
Das sitsse Midel (Reinhardt); It's a long way to
Tipperary (Judge and Williams). 9.45, Dance Music.
11.0, Chimes from the Town Hall. 11.15 (approxz),
Close Down.
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Programmes from Abroad.—

KATTOWITZ (422 metres) ; 10 kW.—3.0, Programme
of (yramophone Records. 4.10, Music Lesson by F.
Sachse. 4,35, Children's Letter Box. 5., Pro-
ramme for Children. 6.0, Announcements. 6.30,
r. T. Dobrowolski, Art Talk : Monuaments in Silesia.
8.55, Agricultural Report. 7.5, Talk by Mr. K.
Zienkicwicz. 7.30, Programme from Warsaw. 9.0,
Time Signal, Weather Report and News. 9.30,
Dance Music.

KAUNAS (2,000 metres) ; 7 k\V.-4.45, Talk. 5.30,
Announcements. 6.0, Weather Report and News.
6.15, rograinme Announcerients. 8.30, Programme
from the National Theatre.

LAHTI (1.522.8 metres) ; 35 kW. 4.0, Orchestral
Concert : March (Herzer) ; Viennese Waliz (Benatzky);
Ein Fest in Aranjuez (Demerssemiann); Spanish
Dance (Samt-3acns); Selection from The Circus
Princess (Kalman). 5.15, Talks. 6.0, Violin Recital.
6.20, Talk. 6.40, Orchestral Selections: Overture to
The Merry Wives of Windsor (Nicolai); Caprice
Italienne (Tchaikovsky). 7.10, Recital of Songs. 7.30,
Orchestral Selection, Moldau (Smetana). 7.45, News
in Finnish and Swedish. 8,15, Dance Music. 9.0
(approx), Close Down.

LANGENBERG (468.8 metres) ;: 20 k\V.—Programme
also for Aix-la-Chapelle (400 metres), Cologne (283
metres), and Minster (250 metres).—11.18 a.m.,
Granwophone Selections. 12.5, Vocal and Instrumental
Concert : Slavonic March (Tchaiknvsky) ; Overture to
Benvenuto Celiini (Berlioz) ; Concert-\Waltz in E
Major (Moszkovsky); [four Sopgs; Variation on a
Gluck Theme (Tovey); Stindchen, Op. 17, No. 2
(Strauss) : Serenade, Op. 23 No. 1 (Zilcher) ; German
Dauces (Reger). 1.80, Hiuts for the Housewife.
2.40, Talli on Wireless by Aruald Stecher. 3.0, Richard
Weuz, Talk: Rhenish Workdays and Helidays in
Literature. 8.30, Programnie from Konigswuster-
hausen. 4.0, Tulk for Women by Frl. Mundorfi.
4,20, Llementary Luglish Lesson Ly Prof. Hase.
4.45, Vocal and Orchestral Concert: Festival Over-
ture {Glazounoff); Songs with Orchestral Accom-
paniment, (4 Morgen (R. Strauss}, (b} Verfilhrung
{R. Strauss}, (¢} WWeylas Gesang (Wolf) ; Four Slavonic
Dances, Nos. 9, 10, 11 and 12 (Dvorak). 5.30, }'rof.
Hounigsheim, Talk: The Social Significance of the
Youtti Movement. 6,15, Talk for Workers by Iir,
Karl Wirzburger. 6,40, Dr. Otto Forster, Talk:
Gerwman Cathedrals. 7.0, Variety Programmme followed
by News, Sports Notes, 13usiness Announcements and
Dance Music. 12.0 Midaight (approx.), Close Down.

LEIPZIG (365.8 metres) : 4 kW.—3.80, Orchestral
Concert. 4.45, Wireless News and Talk. 5.20, Weather
Report, Time Signal and Lalwour Exchange Report.
5.30, l'rogramme from Konigswusterhausen. 6.0,
Rector Greef, Talk: DPsychology. 6.30, Talk by R.
Gerber. 7.0, Recital of German l'olk Songs. 7.30,
Concert: Polk Songs for Vocal Quartet; Pianoforte
Selection Op. 32 (Zilcher). 9.0, News, Sunday Pro-
gramme Announcements and Sports Notes. 9.30,
Dance Music relayed from: Voxhaus.

MADRID (Uunicn Radio), Call EAJ7 (375 metres) :
3 kW.—7.0, Chimes and Exchange Quotatious,
followed by Sextet Music: Selection from Frauen-
fresser (Lysler}; Suite Op. €3 (Dvorik); Interlude
by Luis Medina. 8.0, Scxtet Selections of Dance
Music. 8.25, News. 9.45. Market DPrices. 10.0,
Chimes, tollowed by Selection from * Pepé Conde ' :
Musical Play (Vives) and News. 12,30 a,m. {approx.)
(Sunday), Close Down.

MILAN, Call 1MI (549 metres ; 7 kW.—3.30, Time
Signal, followed by Concert ot Quintet Selections :
Overture to The Merry Wives of Windsor (Nicolai) ;
Selection from Adrienne Leconvreur (Cilea); Love
Song (Sammartini) ; Spanish Caprice (Pennati Mal-
vezzi) ; Fourteenth Rhapsody (Liszt). 4.0, Exchange
Quotations, 4,20, rogramme for Children. 4.45,
Agricultural Report and News. 7,15, Time Signal and
Announcements. 7.35 Time Signal. 7,37, C. Vidusso,
Talk: Verdi, with Pianoforte Hlustrations. 7.45,
News. 7.50, Vocal and Instrumental Concert from the
Works of Verdi; ‘““Sei tn?” (Sodini) by [. M.
Martini (Illocutionist). 9.55, News. 10.0, Orchestral
Concert fromn the Hotel Majestic Diana. 10.45
(approx.), Close Down.

MOTALA (1,380 metres) ; 30 kW.—Programme also
for Stockholm (134.5 metres), Boden (1,190 muetres),
Goteborg (4165 ruetres), Malmé (260.9 nctres),
Ostersund (720 metres), Sundsvall (545.6 metres). —
8.15, “ Uppsigningen,” Plar (Thorsson).  6.45,
Pignoforte Recital: Barcarolle (Liadov); Melody in
E Major (Rachmaninofly; Ltude, Op. 2 (Scriabine) ,
Albumblatt, Op. 45 (Scriabine); Polka (Merwolff).
7.0, Programme relayed from Goteborg : I'ollc Music
Popular Ballads and Tales. 8.0, Topical Talk. 8.15,
News and \Weather Report. 845, Dance Music.
11.0 (appiox.), Close Down.
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NAPLES, Call INA (333.3 metres) ; 1.5 k\WW.—3.45,
Weather Report and News. 3.80, Variety Selections.
3.58, Chamber of Commerce Report. 4.0, Concert:
Orchestral Selection, Intermezzo, Syren Song (Billi) ;
Serenata {Becce) ; Soprano Solo, O dolce meraviglia
(Tosti) ; Orchestral Selection, Romance (Grumield) ;
Soprano Solo, Strana (Tirindelli); Orchestral Selec-
tion, Potpourri from A Waltz Dream (Strauss);
Soprano Solo, Madonna Renzuola (Donandy) ; Orches-
tral Selection, Intermezzo, Un idillio (Krome);
Soprano  Solo, Spanish  Serenade (Buzzi-Beccia) ;
Orchestral Selections, (a) Intermezzo, Fior di neve
(Bertelli), (b) Gavotte, Mignonne (Biili). 4.30, Time
Signal. 4.35, loreign Report. 7.20, Wireless Notes.
7.30, Announceinents. 7.40, Time Signal. 7.45 News.
7.48, Harbour Notes. 7.50, Recital by the Chorus of
the San Carlo Theatre, 8,0, ¢ The Telephone,” Drama
(de l.orde), followed by * Cure by Homeopathy,”
Comedy (Zambaldi); ‘in the Interval: Topical
Review. 9.55, Calendar, followed by DProgramme
Amnnouncenients, 10.0, Dance Music, relayed from the
Trocadero Restaurant. 10.30 (approx.), Close Dowin.

OSLO (481.5 metres) ; 1.5 kW.—Programme relayed
by Fredriksstad (43+.8 wetres), Hamar {555.6 wetres),
Notodden (41l inetres), Porsgrund (500 metres) and
Rjukan (418 metres).— 8,0, Prograinme for Children.
8.15, Weather Report, News and Agricultural Report.
6.30, Talk: The Copeunhagen Fire of 200 Years Ago.
7.0, Time Signal. 7.30, Programie from Hamburg,
9.0, Weather Report and News.  §.15, Topical Talk.
9.30, Dance Music from the Graud Hotel. 10.30
(approx.), Close Dowu.

PARIS (licolé Supcrieure), Call ¥PTT (458 metres) ;
0.5 kW.—8.30, ‘' Radio Journa! de France.” 8.0,
Sports Notes and Announcenients, followed by Tem-
perance Talk, News, Time Signal, Weather Report and
Dance Music fromn the Coliseum de Paris. 12.0 Mid-
night {approx.), Close Down.

PARIS (Lifiel Tower), Call FL (2,650 metres) ; 5 k\W.—
5.45, ' Le Journal Parlé.” 7.10, Weatber Report.
7.80, Concert: Espana (Albéniz); Suite funainbu-
lesque (Busser) ; L'lle heureuse (Chabrier); Joyeuse
Marche (Chabrier} ; La Légende du papillon (Colomby) ;
Réverie sous les palmes (Duhamel); Prelude to the
Fourth Act ot Aphrodite (krlanger); l.e mariage des
roses {I'ranch) ; Lied (Franck); Aubade sentimentale
(Fourdrain) ; Danse Latine (Fourdrain); Spauish
Dauce (de Falla); Berceuse (Gaubert); Cantiques
d’amour (Georges) ; Deuxiéme Suite nurcienne
{Jacquet}; La ville morte (Korngold) ; La Habanera
(Laparra)} Harmonie du soir {Lazzari); Premier
nocturne (Pierné);  Venise (Kichepin);  Marche
buriesque (Cadou).

PARIS (Petit Parisien) (340.9 metres) ; 0.5 KkW.—
8.45, Gramophone Selections, Talk, News and An-
nouncements. 9,0, Concert ; Overture to Le Roi i’a
dit (Delibes) ; Selection from Véronique (Messager),
Finale from the Fourth Symphony in B Flat (Beet-
hoven) ; Concert, on B Flat for Bassoon and Orchestra
(Mozart) ; Ballet Music fromi Rosamunde (schubert) ;
Liebestraum (l.iszt) ; Fioale from the Ballet trom
Philenion and Baucis (Gounod); News during the
Intervals.

PARIS (Radio-Paris), Call CI'R (1,750 metres) ; 6 kW.
—12.30, Concert of Gramophone Selections: Chirp,
Chirp, by Fred Rich and his Orchestra; Waltz,
Ramona, by Ben Selvin aud his Orchestra; Are You
Lonesome To-night ? by Layton and Johnstone;
Cavaquinho (Milano) ;  L'Invitation au vovage
(Duparc), by Mme. Croiza ; Air from FFaust; Violin
Solo, Tambourin chinois {Kkreisler) ; Pianoforte Solos,
Prelndes Nos. 4, 5 and 6 (Chopin) ; Oserture to The
Mastersingers (Wagner) ; Norwegian Dances (Grieg) ;
News in the Interval. 1.50, Market Prices and Religious
faformation. 8.45, Dance Music; News in the In-
terval 8.0. Agricultural Report. 8.15, Talk, arranged
by the Union des Grandes Associations Frangaises,
Market Prices and News. 8.30, Concert, arranged by
“Le Matiu”: Bercenses 1nodernes; Melodics;
Symphony Concert ; News in the Intervals.

POSEN (344.8 metres) ; 1.5 kW.—8.0, Talk. 8.25,
English Lesson by Dr. Arend. 8.50, 7alk for \WWomen,
by Mme. Sabina Swidziuska. 7.10, Finance Keport.
7.30, Concert. 9.0, Timc Signal, News and Weather
Report. 9.20, Miscellaneous Items. 9.40, Dance
Music from the Carlton Restaurant. 11.0, Coucert,
arranged by Maison Philipps. 1.0 a.n. (approx.)
(Sunday), Close Down.
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PRAGUE (348.9 metres) ; 5 kW.—4.30, Programme of
Tatks. 4,50, Agricultural Report. 5.0, Germnan
Transmission. 6.0, Programme fiom Briinn. 9.0,
Time Signal and News. 9,25, Concert by a Tzigane
Orchestra.

ROME, Call 1RO (447.8 metres); 3 kW.—7.10,
Sports Notes, News, Exchange Quotztions and Weather
Report. 7.26, Topical Talk and Time Signal. 7.45,
" L'Enfant prodigue ”"—Opera (Debussy), followed
by “I Dispettosi Amanti’’—Comedy (Parelli); in
the Interval, Review of Art and Literature, Fashion
Talk, and Selections from ** William Tell”—Opera
(Rossini). 9.50, News and Close Lown.

SCHENECTADY, Call 2XAD and 2XAF (21.98 and
31.4 metres) ; 30 k\W.—12.0 Midnight, Statler's
Peunsylvanians, directed by Johrmy Johnson, from
New York. 12.30 a.m. {Sunday), Concert from the
Hotel Sagamore, Rochester. 1.0 to 4 a.m., New York
Relay. 1.0 a.m., Musical Programrme. 1.30 a.m.,
“The Park Bench.” 2.0 a.m., Variety Prograinme.
3.0 a.m., American Tobacco (Lucky Strike) Pro-
gramme. 4.0 a.m., Time Signal and Dance Music
from the Hotcl Ten Eyck, Albany. 5.0 a.m. {(approx).,
Close Down.

STAMBOUL (1,200 metres) : 5 kW.—7.30, Weather
Report and Time Signal. 7.40, Qrchestral Concert:
Schehcerazade—Symphonic Poem (Rimsky-Korsaicoft) ;
Song; Ballet from Iérodiade~ (Massenet). 9.0,
News and Close Down.

STUTTGART (379.7 metres) ; 4 kW.—38.35. Concert.
5.0, Time Signal and \Veather Report. 5.15, Talk
by Prof. Krebs, relaved from Freiburg (577 metres).
5.45, Lesson in Book-keeping by Dr. Wolff. 6.15,
Art Talk by Paul \estheim. 8.45, Sports Notcs.
7.0, Ballad Recital by Kite Graber, followed by
* Stage and Boards™ Concert uuder the direction of
Carl Struve: Overture to Licelio (Beethoven);
Russian Romance, Pray for me (Machotin); Die
liebe, goldene Meisterin (Steinbrecher) ; Russian
Cradlc Song (Trviug Berlin) ; Overture to Pique Dame
(Suppé) ; “ The City lies in Darkness''—Wireless
Comedy (Auerbach); Waltz from The Czardas Prin-
cess (Kahman); Drei arme, kleine Midel (Kollo);
Du, ich halt im Arm dich fest (Griin) ; Wozu erschuf
der liebe Gott denn bloss das Herz (Stransky) ; Weine
nicht (Brommer) ; Sindig und stiss  (Stofford) ;
Humorous Selections; March, Frohsinn (Siede);
followed by News and Dance Music trom the Excelsior
Pavillon.

TOULOUSE (Radiophonie du Midi) (391 metres) ; 3
kW.—12.45, Coucert. 8.0, Exchange Quotations
and News. 8.30, Concert: Orchestral Selections,
(a) Overture to The Mouutebunks (Ganne), (b) The
Ride of the Valkyries (Wagner), (¢} La Feria (Lacome),
(d) Schlittschubldufer (Waldtevfel), (e) Waltz,
lstudiantina {Waldteufel); Maudoline and Guitar
Selections, (a) The Millions of Harlequin (Drigo),
{b) Prelude (Rachmaninofl), (¢) Un peu d'amour
(Silesu), (d) Gavotte Louis XI1I1 (Lincke); La vie
heureuse (Schiramnee); Orchestral Selections from
Faust (Gounod). 10.0, Argeantine Tangos. 10.15,
North African News. 10.25 (approx.), Close Down.

VIENNA (577 and 517.2 metres) ; 1.5 and 15 kW
4,45, Programme for Children. 5.15, Reading by
Vritz Delius, Tristan and Isolde. 6.15, Chanber
Music®  String Quartet, Op. 109 (Reger). 7.5,
* Hanneles Himmelfahrt >—Dream Poeunr in Two
Acts (Gerbart Hauptmann), follewed by Orchestral
Concert: Comedy Overture (Fall); Serenade from
The Millions of Harlequiu (Drigc); Waltz, Aus den
Bergen (Joh. Strauss); Selection from Tiefland
(d’Albert) ; Alburblatt (Wagner); Dorfgeschichten—
Character Sketch (Gillett) ; Baliet Music from Faust
(Gounod) ; Waltz, Weana Madi'n (Ziehrer); Selec-
tions from Joh. Strauss' Operettias (Schlogel) ; March
(Kemeter), toliowed by Photo Telegraphy Trans-
missiot.

VILNA (435 metres) ; 1.5 kW.—§,10, News in Lithiue
amian. 3,30, Talk for Women by Mme. Ela Buncler.
3.55, News. 4,10, Gramophon: Sclections. 4.35,
Talk relayed from Warsaw. 5.0, “‘ L'Aveugle,”
Wireless Comedy (Halina Hohendlinger), 5.45, News.
6.0, Art Talk by Prof. Jules Klos. 6.30, Talk relayed
from Warsaw. 6.55, News, followed by Gramophone
Sclections. 7.30, Concert, Tune Signal, Newsand
Dance Music relayed from Warsaw.

WARSAW (1,111 metres) ; it kW.—3.0, Programme
of Grawophone Rccords. 4.10, Geography Lesson,
by Mr. M. Siwek. 4.35, Talk. 5.0, Programme for
Children, relayed from Cracow. 6.0, Miscellaneous
Items, foliowed by Announcements by the Polish
Horse-breeding Association. 6.30,° Radio-Chronique”
by Dr. M. Stepowski. 6.55, Market Report. 7.5,
News. 7.30, Concert of Light Music; in the Interval,
News in French. 9.0, Time Signal, Aviation Notes
and \Veather Report. 9.5, News. 8.20, Police
Announcemcnts and Sports Notes.  9.30, Dance Music.
10.39 {approx.), Close Down.

A 32


www.americanradiohistory.com

OCTOBER 7th, 1928.

Programmes from Abroad.—

BARCELONA (Radio Barcelona), Call TAJ1 (344.8
metres) ; 1.5 kW.—11.0 a.m., Chimes, relayed from
the Barcelona Cathedral, followed by Weather Report
for Europe and \Weather Vorecast for North-last
Spain, and Aviation Route Report. 1.80, The Iberia
Trio in a Programme of Light Music; Gramophone
Recordsin the Intervals. 2.45 to 6.0, No Transmission.
8.0, Market Prices. 6.10, Concert by the Barcelona
Wireless Orchestra and Vocalists ; in the Interval, at
7.0, Weekly Agricultural Talk, arranged by the
Catalonian Agricultural Institute at Saint Isidro.
8.40, Sports News. 9.0 (approx.}, Close Down.

BASLE (1,010 metres) ; 1.5 kW.—Programme relaye
fromn Bern. 7.0, Programme f{from the Basle
Miinster: Schubert Festival; the Miinster Choir,
cowducted by Rudolf Moser; Mass in A Flat Major
(Schubert). 9.0 (approx.), Sports Notes, News Bulletin
and Weather Report. 9.15 (approx.), Close Down.

BERGEN (370.4 metres) ; 1.5 k\WW.—8.30 a.m., Relay
of Church Service and Sermon. 11.839 a.m., Weather
Forccast and General News Bulletin., 4.0, Concert.
7.0, Concert by the Station Orchestra. 7.50, Current
Topics. 8.0, Pianoforte Recital by Trygve Stangeland :
Sonata, Op. 13 (** Pathetic ) and Sonata, Op. 27, No. 2
(Beethoven). 9.0, Weather Report, Late News
Bulletin and Time Signal. 9.15, Dance Music. 11.0
(approx.), Close Dowir.

BERLIN (Kénigswusterhaisen) (1.250 metres) ; 40 k\V.
—7.55 a.m., Chimes, relayed from Potsdam. 8.0 a.m.,
Recital of Music, relayed from Voxhaas, followed by
Relay ot the Cathedral Chimes. 10.15 a.m. {approx.),
Instrumental Concert, relayed from Voxhauns. 2.30 to
3.25, Three [alkson Agriculture, relayed from Voxhaus.
4.0, Selections of Light Music, relayed from Voxhaus.
5.30, Tallc. 6.0, Talk, followed by Relay from another
German Station. 9,15, Late News Hulletin. 9.30,
Dance Music. 11.30 (approx.}, Close Down.

BERLIN (Voxhaus) (484 metres) ; 4 kW.—-7.55 a.m.,
Chimes, relayed from the Potsdam Garrison Church.
8.0 a.m., Vocal and Instrumental Concert, followed by
Chimes, relayed from the Beclin Cathedral. 10.15 a.m.,
(approx.), Concert of [nstrumental Selections. 2.30
Practical [Hints for Farmers. 2.45, Market Reports for
the Week. 2.55, Talk: The Care of Animals. 4,0 to
5.0, Light Music, followed by Advertisements and
Talks.,  7.15 (approx). Orchestral Concert. 9.15,
Weather Report, Tine Signal, Sports Notes and Late
News Bulletin. 9,30, Dance Music. 11.30 (approx.},
Close Down.

BERN (411 metres) ; 1.5 k\V.—9.30 a.m. 0 10.30 a.m.,
Religious Address. 12.0 Noom, Time Signal and
Weather Report. 12.5, Orchestral Concert. 6.30,
Talk, relayed from Basle, Dr. Paul Lang: Swiss
Alpine Poetry. 7.0, Relay from Basle. 9.0 (approx.),
Sports News, General News Bulletin and Weather

Report. 9.15, Orchestral Concert. 9.85 (approx),
Close Down.
BRESLAU (322.8 metres); 4 kW.-Programme

relayed by Gleiwitz (329.7 metres). 10.0 a.m. (approx.},
Catholic Recital of Choral and lns(rumeum{) Selec-
tions and Address. 1.0, Guessing Competition.
1.35, Chess Problems. 2.0, Children's Corner. 2.30,
Agricultural Notes, followed by Talks and Music.
7.30, Concert of Military Music. 9.0, Late News
Bulletin, foilowed bv Progranune of Music. 11.0
{approx.), Close Down.

BRUNN (441.2 metres) ; 3 kW.—8.0 a.m., Concert.

.0 a.m., Agricultural Talk. 9.80 a.m., Talk. 10.0
a.m,, Orchestral S.ections. 11.0 a.m., Instruuental
Coocert. 5.0, Transmission for Gerinan Listeners.
6.15 {(approx.), Programnme ol Music. 9.0, General
News Bulletin, relayed fromn Prague, followed by
Music.

BRUSSELS (508.5 metres) ; 1.5 kW.—5.,0, Relay
from the lea Room of the Palace Hotel, Brussels ;
Dance Music by the Orchestra. 6.0, Children’s
Prograinme by the Clowns Bonzo and Sylvia of the
Théatre des Enfants. 6,30, Concert by the Station
Trio. 7.30, ** Le Journal Parlé de Radio-Belgique.”
8.15, Orchestral and Vocal Concert. 10.15, l.ate News
Bulletin.  10.30 (approx.), Close Down.

BUDAPEST (556.6 metres) ; 20 k\W.—80 am,,
News from the Press. followed by Beauty Notes.
9.0 am. Relay of Church Service. 11.15 a.m.
(approx.), Concert. 2,30, Talk for I'armers, arranged
by the DMinistry of Agriculture. 3.15 (approx.),
Children’s Corner. 4.15, Concert. 9.30, Relay of
Music by the Pertis Tzigane Orchestra at the liotel
Britannia. 10.30 {approx.), Close Down.

COLOGNE (283 metres) ; 4 k\W.—DProgramme also
tor Aix-la-Chapelle (400 metres), Langenberg (465.8
metres), aud Mdnster (250 metres).—7,15 a.m., Musical
Selections. 7.35 a.m. to 7.55 a.m.. Lesson in Esperanto.
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8.0 a.m., Morning Recital of Music and Address.
10.0 a.m., Talk on the German Language. 10.35 a.m.,
Talk for TFarmers. 10.55 a.m., Music Talk with
Illustrations. 12,0 Noom, Orchestral Concert. 2.0,
Talk on Literature, followed by Talk on Chess. 3.80,
Orchestral Concert. 8.0 (approx.), Transmission for
Workers. 7.0, ' Der Freischutz,” Opera by Weher.
Musical Director: Herr Kithn; Renderings by the
Zimmermann Choir, followed by Late News Bulletin,
iS)ports Notes and Dance,Music. 11.0 (approx.), Close
0wl

CORK, Call 6CK (400 metres) ; 1.5 k\V.—8.30, Vocal
and lostrumental Concert, with Violin Solos by
Fred Brough. 11.0, Weather Report and National
Anthem. 11.15 (approx.), Close Down.

CRACOW (566 metres) ; 1.5 kW.—9.15 a.m. to 10.45
a.m., Relay of Morning Service. 11.0 a.m. to 11.10
a.m., Fanfare, relayed from the Church of Notre Danie,
Time Signal and Weather Forecast. 7.0, Relay of
I'anfare trom Notre Dame. 7.15, Sports Notes, 7.30,
Concert of Light Music, Songs and Selections from
Operettas, Piauoforte renderings of Modern Dauce
Tunes, and American Grotesques. 9.0, Programine
relayed from Warsaw. 9.30, Concert relaved from
the * Pavillon 7 KRestaurant. 10.30 (approx.), Close

Down.
DUBLIN, Call 2RN (319.1 metres) ; 1.5 kW.—-8.20 to
11.15 (approx.), Programme relayed from Cork ;

Music by the Station Sextet and Mezzo-Sopranc Solos
by Mrs. Baker. 11,0, Weather Report and National
Anthem. 11.15 (approx.), Close Down.

FRANKFURT (428.6 metres) ; 4 k\W.—Programme
relayed Ly Cassel (2562.1 metres).—7.30 a.m. {approx.),
Morning Recital. 10.0 a.m., Talks. 12.0 Noon, Notes
by the Wiesbaden Agricultural Institute. 8,30
(approx.), Concert. 7.30, Musical or Literary Pro-
gramme. 9,30 (approx.), Dance Music. 11.0 (approx.),
Close Down.

HAMBURG, Caill HA (in Morse) (384.7 metres) ;
4 1\, —Prograinume relayed by Bremen (272.7 metres),
Hanover (297 meties) and Kiel (254.2 metres).—
%.25 a.m., Time Signal. 7.30 a.m., \Weather Forecast
and General News Bulletin. 8,0 a.m., Talk on Legal
Matters. 815 .a.m., Morning Recital of Music.
9.55 a.m. (for Kiel only}, Relay of Church Service.
11.55 a.m., Time Signal, relayed from Nauen. 12.5
{for Hanover), Concert of Poputar Gramophone Selec-
tions. 1.0, Children’s Corner, conducted by Funk-
heinzelmann (Hans Bodenstedt). 2.0, Instrumental
Concert. 4.0, Orchestral Concert. 6.0, Talk. 6,30,
Talk, arranged by the Hamburg School of Physical
T'raining. 6.40, Sports News. 6.55, \Weather Report.
7.0 (approx.}, Concert or Play. 8.30 (approx.), General
News Bulletin and Weather Report for North Sea and
Baltic, followed by Concert. 10.0 {approx.}, Close
Down.

HILVERSUM (1.071 metres) ;: 5 k\W.—12.40 to 2.10,
Concert by the Hilversum \Vireless Trio. 2.10 to
4.40, Concert, followed by Selections by the Station
Orchestra, under the direction of Nico Treep. 7.40,
Weather Report and General News Bulletin. 7,55,
“ Carmen,” Opera, by Bizet. 11.0 (approx.), Close
Down.

HUIZEN (340.9 metres) : 4 kW.—Transmits on 1,870
metres from 5.40.—8,10 a,m., Morning Service and
Address. 9,30 a.m., Relay of Morning Service. 12,10,
Trio Coucert. 5.30, Relay (on 1,870 metres) of Evening
Service from the “ Nieuwe Kerk ' at Delft; Sermon
by the Minister, the Rev. H, P. Brandt. 7,55 (approx.),
Vocal and In:trumental Concert. 10.25, Choral
Epilogue, conducted by Mr. Jos. H. Picklers. 10.40
(approx.), Close Down.

JUAN-LES-PINS (Radio L.L.) (244 metres) ; 1.5 kW.—
1.0 to 2.0, Popular I’'rogramme by the Siation Orches-
tra. 9.0, General News Bulletin, Sports News and
Weather Report. 9.15, Concert of Orchestral Selec-
tions. 10.0, Dance Music by the Orchestra at the
Municipal Casino. 10.30 (approx.), Close Down.

KALUNDBORG (1,880 metres) ; 7 kW.—Drogramme
also for Copenhagen (337 metres).—9.0 a.m., Morning
Service, relayed from a Church in Copenhagen.
10.30 a.m. to 10.40 a.m. (Kalundborg only), Weather
Report from the Meteorological institute. 12.0 Noon to
12.25, German Lesson, arranged by * Radiolytteren.”
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12.30 to 12.55, FFrench Lesson, arranged by  Radio-
lytteren.”” 4.0, Divine Service, relaved from a Church
in Copenhagen. 5.30, Programme for Children. 5.50
(Kalundborg only), Weather Report from the Meteoro-
logical Institute. 6.0, News from the Press. 6.16,
Tune Signal. 6.30, Talk. 7.0, Relay of Chimes from
the Town Hlall, Copenhagen. 7.5, ** Klampenborg
Lvening; Introduciory Talk by Hans Werner: An
Outline of Klampenborg's History: Music by the
Copenhagen Station Orchestra, under the direction of
Lmil Reesen. 8.80, General News Bulletin. 8.45,
Concert by the Copenhagen Wireless Orchestra,
9.45, Relay of Dance Music rogramme; in the In-
terval at 11.0, Chimes, relayed from the Town Hall,
Copenhagen. 11.30 (approx.), Close Dowu,

KATTOWITZ (422 metres): 10 LkW.—9.15 am.,
Relay of Church Service. 11.0 a.m., Time Signal and
Weather Report. 6.20, Humorous Iteins. 8.45,
Review of the Weekly i’ress. 7.80, Concert, relayed
from Warsaw : the Polskic Radio Orchestra, con-
ducted by J.Oziminski; Mme. 8. Strzelecka (Soprano) ;
Mme. M. Witkomirski (Pianoforte); C. \Wilkomirski
('Cello). 8.0, Timie Signal, Weather Forecast, News
from the Press and Sports Notes. 9,30, Selections of
Dance Music. 10.80 (approx.), Close Down.

KAUNAS (2,000 metres) ; v kW.—10.15 a.m., Concert
of Orchestral Music. 11.0 a.m., Weather I‘orecast and
News from the Press, 11.30 a.m., Programme of
Music. 12.0 Noon, Children's Half-llour. 12.30,
Gymnastics. 4.0, Talk: Economics and Life. 5,25,
Musical Interlude. 6.0, Weather Report and News
from the Press. 6.30, Litetary Programme, and
Concert by the Band of the Kaunas Garrison. 9.30
(approx.), Close Down. B

KONIGSBERG (303 metres) ; ¢ k\W.—Programme
relayed by Danzig (272.7 metres).—8.0 a,m., Morning
Recital of Music with Address. 10.0 a.m. (Konigsberg
ounly), Weather Forecast. 10.15 a.m., Orchestral
Concert, with Songs. 11.55 a.m., Time Signal, relayed
from Nauen, followed by \Weather Report. 1.50,
P.S. Leonhardt, Talk on Chess. 2.20, Spanish Instruc-
tion for Beginners by Kurt Metze, Lecturer in Spanish
at the Technical Institute, Konigsberg. 4.0, * The
Art of the Fugue ” (Bach), arranged for Strings, Wood
and Brass Instruments, Organ and Cembalo, by
Wolfgang Griiser; the Station Orchestra, directed by
Hermann Scherchen. 6.30, Talk. 9.15, General News
Bulletin and Sports Notes. 9.30 (approx.), Dance
Music by the Danzig Station Orchestra, conducted by
Alois Salzberg. 1130 (approx.), Close Down.

LAHTI (1.522.8 metres) ; 35 k\W.—Programme also
for Helsingfors (375 metres).—8.0 a.m. (approx.),
Relav of Morning Service. 9.50 a.m., ’ress News.
10.0 a.m., Exchange Quotations. 10.5 a.m., Musical
Programmme. 10,50 a.m., Weather Report and Titne
Signal. 11.0 a.m., Relay of Church Service in Swedish
3.0, Coucert by the Station Orchestra, conducted by
Lrkki Linko. 4.0, Talk. 4.25, Concert by the Station
Orchestra.  4.57, Time Signal and Weather Report.
5.10, History Talk. 5.40, Talk. 6.0, Concert. 7.45,
late News Bulletin given in Finnish and Swedish,
9.0 (approx.), Close Down.

LANGENBERG (468.8 metres) ; 20 k\WV.—Programme
also tor Aix-la-Chapeile (400 inetres), Cologne (283
metres), and Manster (250 metres).—7.15 a.m., Musical
Programme. 7.35 a.m. to 7.55 a.m., Esperanto Talk.
8.0 a.m., Yocal and Instrumental Coucert with Address.
10.0 a.m., Talk : The German f.anguage. 10.35 a.m.,
Two Talks on Agriculture and Music. 12.0 Noon,
Concert of Orchestral Music, followed by Talks. 3.0,
Dr. Franz Dilberg, Talk: A Picture of German
Intellectual Life in the Sentimental Period. 3.30,
Instrumental Concert. 7.0, Programume from Cologne,
followed by Late News Bulletin, Sports Notes and
Programme of Light Music. 11.0 (approx.), Close
Dowit

LEIPZIG (365.8 metres) ; 4 kW.—DProgramme relayed
Ly Dresden (275.2 metres).—7.30 a.m., Relay of
Organ Recital. 8.0 a.m, Concert of Choral and
Instrumental Itews. 12.0 Noon, Two Talks on Agri-
cultural Subjects, followed by Notes from the Foreign
Press. 5.30, Talk. 6.0, Talk. 6.30, Programme
relayed from the New Theatre in Leipziz, ** Madame
Buttertly,” Opera in Three Acts by Puccini. 9.0,
Sports News. 9.30, Dance Music relayed from Berlin.
11.30 (approx.), Close Down.

LYONS (Radio Lyon) (281 metres) : 1.5 kW.—7.45,
The Radio Lyon * Jourual D'arié,” General News
Bulletin and News from the Press. 8.0, Concert :
Pianoforte Solos by Madame Ducharne; Violin
Solos by M. Camand and Cello Solos by M. Testaniére.
9.0 (approx.), Close Down.

MADRID (Union Radio), Call EAJ7 (375 metres) ;
3 kW.—Programme relayed by Sglamanca. LA J22
(405 metres).—11.30 a.mn., Relay of Concert {weather
permitting) by the Municipal Band from ** El Retiro.”
conducted by Seilor Viila. 2.0, Relay of Chimes and
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Programmes from Abroad.—

Time Signal. 2.5, Light Musical Selections by the
Madrid Wireless Orchestra, Interlude by Luis Medina.
3.30 to 7.0, No Transmission, 7.0, Selections by the
Station Sextet. 830 to 10.0, No Transmission. 10.0,
Chinies and Time Signal. 10.5, Orchestral Concert,
12.0 Midnight, Programme of Dance Music, relayed
from the “ Palermo en Rosales.” 12.30a.m (approx.),
(Monday), Close Down.

MILAN, IMI (549 metres) ; 7 kW.—-0.30 a.m. to
10 a.m., Vocal and Instrumental Concert of Sacred
Music. 11.30 a.m., Time Signal and l'rogramme by
the Station Quartct 12.30 to 3.0. No Transmission.
3.0, Opening Signal. 3.5, Music by the Station
Quintet and Vocal Solos : Sonata in G Minor (Schu-
mann) ; Pianoforte Solo by Carlo Vidusso. Followed
by Agrlcultural Talk. 5.0 to 7.23, No Transmission.
795, Opening Signal and General News Bulletin.
7.35, Time Signal and Talk. 7.43, Sports News,
7.59, Relay of au Opera, with lLate News Bulletin
and Sports News at the end of the Second Act.  10.45
(approx.), Close Down.

MOTALA (1,330 metres} ; 30 kW.—Programme also
for Stockholn (454.5 wetres), Boden {1,190 metres),
Goteborz (416.5 metres), Malmd (260.9 metres),
Ostersuad (720 metres), and Sundsvall (345.6 metres).—
10.0 a.m., Divine Service, relayed from a Church in
Stockinolm., 11.35 a.m., Weather Forecast. 11.45
a.m., Exchange Quotations. 11,55 a.m., Time Sigoal.
4.0 (approx.), Children’s Corner, 4.55, Chimes relayed
from the Town Hall, Stockholm. 5.0, livening
Service, relayed from Stoekinolm. 7.15, Concert of
Bass Songs and Orchestral Selections., 8,15, General
News Bulletin. 8.30, Weather Report. 8.40, Con-
cert. 10,0 (approx.), Close Down.

MUNICH (535.7 metres) ; 4 kW.—Programine relayed
by Augsberg (366 metres), Kaiserslautern (277.8
metres), and Naremberz (241.9 meeres).—10.0 a.m.,
Chimes relayed from the Munich Town Hall, 12
Noon Time Signal, Weather Forecast and Programme

‘Announcements. 2,0, Musical Selections.  5.45
{approx.}, Concert. 7.0, ** Countess Maritza,” operetta
by Kalmin. 9.5, General News Bulletin. 8.30,

Qutside relay of a Concert. 10.43 (approx.), Close

Down.

NAPLE3, Call INA (333.3 metres) ;
a.m., Programme of Sacred Music.

1.5 kW.—9.9
3.45, Children’s

Corner. 4.0, Variety Concert, with Soprano Salos
by Signor Carla Spinelli. 4.30, Tume Signal. 7.20,
Topical Notes. 7.40, Time Signal. 7.48, Com-

munications from the Harbour Authorities of Naples.
7.60, Concert of Orchestral and Vocal Items: * Ma
chi vien > from “ La Gioconda,” by Ponchielli, Duet
for Mezzo-Soprano and Tenor, sung by Signora A.
Testa and Signor R. Rotondo, accompanied by the
Station Orchestra. 9.0, Sports Notes. 8.55, Calendar
and Announcements on Forthcoming Programmes.
10.0 (approx.), Close Down.

OSLO (461.5 metres) ; 1.5 kW.—Programme relayed
by Fredriksstad (434.8 metres), Hamar (555.6 metres),
Notodden (411 metres), Porsgrund (500 metres),
Rjukan (448 metres).—8.15, Weather Report and
Press News, followed by Music or Talk. 8.30, Weather
Report and Press News. 8.45, Topical Talk. 8.0,
Programme of Dance Music by the Hotel Bristol
Orchestra. - 10.45 {(approx.), Close Down.

PARI3 (Ecole Supérieure), Call FPTT (458 metres) ;
0.5 kW.—Programme relayed at Intervals by the
following Statins: Bordeaax, PTT (275 metres),
Eiffe]l Tower (2,65) meetres), Grendble (416 metres)
Lille, PT'T" (264 metres), Limoges (285 metres), Lyons
PL[ (48) metres), Marseilles (303 metres), Rennes
(280 metres), Toiloise, P1'T (26) metres).—8.0 a.m.,
€eneral News Bulletin and Tine Signal. 10,25 a.m.,
Internatisnal Tine Signal and Weather Forecast.
12.0 Noon, Concert. 1.0, Economic Report.  1.30,
Orchestral Concert, arranged by the Geueral Associa-
tion of Freach Wireless Listeners : Danses alsaciennes,
by Lévad:  2.3), Concert of Symphony Music,
organised by ** Le Journal.” 4.0, Relay of the Pasde-
loup Symphony Concert at the Théitre des Champs
Elysées. 6.3), " Le Radiy Journal de France.” 8.0,
Talk, under the Auspices of the General Union of
French Assaciations. 8.30, Concert of lnstrumental
and Vocal Items, frllowed Ly Late News Bulletin,
Time Signal and Weather Report. 10.30 (approx),
Dance Musm relayed from the Coliseum de Paris.
12.0 Midnight (approx.), Close Down.

PARIS (Eiffel Tower), Call FL (2,850 metres) ; 5 kW.—
7.56 a.m., Time Signal on 32.5 metres. 9,26 a.m.,
Time Slﬂnal on 3) metres, “Le Journal
Parlé¢,” par T. S. F., including the followmg Talks:
Dr, Pierre Vachet - Portez-vous bien; M. René

Casalis: Events in the Weorld of Sport; Detective
Ashelbé: Police Anecdotes, 7.10 to 7.20, Weather
Report. 7.30 to 9.0, Orchestral Programme, under

the direction of Mario Cazes. 7.58,

ime Signal on

Wireless
World

Sunday, Cctober 21st.

{ All Times are reduced to Greenwich
i Mean Time and are p.m. except :

where otherwise stated.

32.5 metres. 19.28, Time Signal on 2,650 metres,
11.15 (approx.), Close Down.
PARIS (Petit Parisien) (340.9 metres) 0.5 kW, —

8.45, Gramophone Selections. 8.50, ‘I'al k. 8.55, Press
I\Iew; 9.0, Concert of Orchestral Music. 9. 25, General
News Butletin. 9.30, The Symphony Half-Hour :
Concerto in £ for Vislin and Orchestra (Mendelssohn) ;
M. Bellanger (Vislin) and the Station Orchestra.
10.0, Late News Bulletin. 10.15, Concert of Instru-
mental Music. 11.0 (approx.), Close Down.

PARIS (Radin LL) (370 and 80 metres); 1 kW.—
12.30, Programme organised by * Radio-Liberté,”
with General News Bulletin and Topical Talk, fol-
lowed by Concert, 1.0, Carillon de Fontenay. 3.0,
Selections of Light Music.

PARIS (Radio-Paris), Call CFR (1,750 metres) ;
6 kW.—8.0 a.m., General News Bulletin and Ncws
from the Press. 120 Noon, Address and Recital of
Religious Music, arranged by ‘“La Vie Catholique.”
12.30, News l‘sulletm 12.45, Musical Selections by the
Albert Locatelli Orchestra. 4.8, Gramophone Mausic,
arranged by the ** L'Industrie Musicale ' ; Press News
in the Interval. 8,0, Notes for Farmers and News
from the Press. 8.15, The Radio Paris Circus. 8.45,
Orchestral Concert of Symphony Compositions; in
the Intervals: Notes from the Lvening I’ress and
Gerneral News Bulletin.

PITT3BURGH, Call KDKA (63 and 27 metres);
25 k\W.—4.0, Church Service. 7.0, Roxy’s Stroll
Programme. 9.45, Relay of Evening Service, from the
Shadyside Presbyterian Church; Sermon by the
Pastor, the Rev. Hugh Thomson Kerr. 11.0, Time
Signal, full »wed by Musical Programme. 11,30, Relay
of Concert from WJZ: The Whittall Anglo-Persians,
10 a.m. (Monday), Programme relayed from WJZ,
Nex York. 1.15 a.m., Collier’s Radio Hour. 2,15 a.m.,
Musical Programume. 3,15a.m.,Time Signal. 3.30a.m.
{approx.), Close Down.

POSEN (344.8 metres) ;
a.m., Relay of Cathedral Service.
Signal. 11.5a.m.

1.5 kW.—9.15 a.m. to 10.45
11.0 a.m., Time
, I'wo Agricultural Talks, 11.55 a.m.,
Talk by Mr. Winiewicz. 2.15, Symphony Concert,
relayed from Warsaw. 4.20, Children’s Corner. 8.20
to 7.10, Two Talks, relayed from Warsaw. 7.30,
Concert by the Polish Railways’ Musical Society,
under the direction of Mr. Antoine Zdun: Soprand,
Baritone and Violin Solos. 8.0, Time Signal, Weather
Report and Sports News, 9.10, Variety Programme.
9.39, Dance Music. 11.0 (approx.), Close Down.

PRAGUE (348.9 metres) ; 5 k\W.—8.0 a.m., Morning
Recital of Music. 9.0 a.m., Talk for Farmers. 10.0
a.m., Orchestral Concert. 11.0, Popular Musical

Selectxom 12.5, Yconomic Report. 12,20, Topical
Notes. 5,0, German Transmission. 6.15 (approx.),
Concert. 8. 0 Time Signal and General News Bulletin,

followed by Light Music.

RIGA (526.3 metres) ; 4 kW.—8.15 a.m., Morning
Service, relayed from the Mara Church. 12.0 Noon,
Children’s Programme of Songs and Stories. 3.0,
Orchestral Concert, conducted by Arved DParups.
4.0 to 8.0, Four Talks. 8.0, Orchestral Concert, with
Shloists. 8,0, Weather Report and Late News Bulletin.
8.30, Programune relayed from the Café de 1'Opéra.
10.0 (approx.), Close Down.

ROME, Cali IRO (447.8 metres) ; 3 k\WW.—9.0 a.m.,
Opaning Signal. 9.5 a.m., Concert of Vocal and In-
strumental Selections. 9.45 a.m. to 12.0 Noon, No
Transmission.  12.0 Noon, Opening. Signal. 12,5 to
1.0, I'rio Music. 1.0 to 4.0, No Transmission. 4.0,
Opening Signal, 4.5, Dance Music, relayed from the
Casinetta. ~ 5.0 to 6.40, No Transmission. 6.40,
Opening Signal. 8.45, News Bulletin., 7. 0, Talk for
Farmers, followed by Sports Notes and General News
Bulletin. 7.45, Concert of * Autumn’ Music with
Vocal and Instrumental Solos and Symphony Cam-

positions, including L'Automme, from * Chauson
grises,” by Reynaldo Hahn, sung by Maria Llena

Cattani (Soprano). 9.50, Late News Bulletin.
{approx.), Close Down.

SCHENECTADY, Call 2XAD and 2XAT (21.96 and
31.4 metres) ; 50 kW.—3.30, Relay of Service from
the First Presbyterian Church at Albany N.Y. Sermon
by the Pastor, the Rev. W. H. Hopkins. 8.30 to 7.0
Programme of the United Radio Corporation, relayeci

10.15
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from New York, 10.30, Acousticon Programme from
New York, 11.0, Concert by the American Legion
Band, relayed from Boston, Mass, 12.0 Midnight,
Lebigh Half-hour relayed from New York, 12.30
a.m. (Monday), Relay from the Capitol Theatre.
New York. 2.0 a.m., Talk by the Editor of the United
States Daily, relayed froru Washington, D.C. 2.15
a.m., Atwater Kent Hour, relayed fromn New York.
3.15 a.m., Lxperimental Transmission of Television
Signals. 3.30 a.m., (approx.), Close Down.

SEVILLE (Union Radio), Call EAT5 (434.8 metres) ;
1 kW.—2.0 to 3.0, Concert by the Station Orchestra
fromn the Works ot Spanish Composers. 9.30, Orches-
tral Concert with Vocal and Instrumental Solos,
followed by Flamenco Songs and Dance Music by
the Station Orchestra. 11.30 (approx.), Close Down.

STAMBOUL (1,200 metres) ; 5 kW.—3.30, Orchestral
Concert. 4,30, Stock Market Report. 5.15 Concert
froin the Works of Turkish Composers. 7,30, Weather
Report and Time Signal. 7.4), Orchestral Concert.

9,0, Late News Bulletin. 8.30 (approx.), Close Down.

STUTTGART (379.7 metres) ; 4 kW.—Programme
relayed by Freibarg (577 wetres).—10.10 a.m.{approx.},
Recital of Orchestral Music and Address. 11.0 a.m.
{approx.), Concert, followed Ly Gramophoue Selec-
tions. 1,0, Children’s Programme. %.30 (approx.),
Concert and Popular Programme, folloved by General
News Bulletin and Sports Notes.

TOULOUSE {Radiophonie du Midi}), (391 metres) ;
3 k.W.—12.30, Weather IForecast and Market DPrices
for Toulouse, 12,45, Vocal and Instrumental Concert.
1.0, Carillon. 1.43, News from the Press. 8.0, Stock
LExchange Quotations from Iaris, and News from
the Fournier Agency., 8,15 News trom ¢ La Dépéche ”
and ** Le Petit Parisien.” 8.30, Orchestral Concert:
Selections from * L'Arlesienne ” {Bizet). 8.0, Carillon.
9.5, Instrunental Concert. 10,15, ‘T'he North African
* Journal sans papier” and late News Bulletin.
10.30 (approx.), Close Down.

VIENNA (577 and 517.2 metres) ; 1.5 and 15 kW,—
Programme relayed by Graz (357.1 merres), Innsbruck
(294.1 metres), Klagenfart (272.7 mietres), and Linz
(254.2 metres),—8.30 a.m., Recital of Organ Music.
10.0 a.m., Symphony Concert by the Viznna Orchestra.
3.0, Programme of Vocal and Instramental Music.
5.10, Travel Talk, 8.0, Concert with Vocal and Instru-
mental Solos. 7.5, * Die Licbesinsel,” Operetta in
Three Acts by Richard Wilde and M. Schurz : Music
by Charles Weinbergen, followed br Light Music.
10.0 (approx.), Close Down.

VILNA (435 metres) ; 1.5 kW.—8.15 a.m., Relay of
Cathedral Service fromm Posen. 11.0 a.m. to 11.10
a.m., Time Signal aud General News Bulletin relayed
from Warsaw. 6.25, Talk. 86.45, Talk. 7.10, General
News Bultetin, 7,30, Concert relayed from Warsaw.
Selection from “ Pique Dame "’ (Tchaikovsky). 8.0,
Tine Signal, Aviation Route Report, Weather Report
and General News Bulletin, followed by Sports and
Police News. relayed from Warsaw. 9.30, Dance
Music from the ¢ Qaza ”’ Restaurant, Warsaw. 10.30
{approx.), Close Down.

WARSAW (1,111 melres) ; 10 kW.—-9.15 am, to
10 a.m., Mormu;z Service relayed fram a Cathedral
11.0 a.m Time Sigral and Fanfare, ralayed from the
Tower of Notre Dame in Cracow, followed by Aviatiou
Route Report, and Weather Forecast. 11.10 a.m.,
Symphony Concert relayed from the Phllhammme
de Varsovie. 1.0, Three Talks for Farmers. 2.0,
Weather Report. 2.15, Coucert by the Philharmonie
de Varsovie Orchestra: Fifth Symphony in C Minor
(Beetboven). 4.20. Talk. 4.45, Aviation Talk.
5.0, Popular Programme. 8.0, Notes by the Society
ot DPolish Horse-Breeders., 6.20, Tak. 6.45, Talk.
7.10, General News Bulletin, 7.30, Vocal and Orches-
tral Concert. 9.0, Time Signal, aviation KRoute
Report, and Weather Forecast. 9.5. General News
Bulletin. 9.20, Police Notes and Sports News, 8.30,
Dance Music by the Orchestra ai the " Qaza™
Restaurant.  10.30 (approx.), Close Lown.

ZAGREB (309.2 metres); 0.7 kW.—10.30 a.m.,
Concert of Orchestral Music, 4.0, Relay of Dance
Music from the * Club-Bar.” 8.45, Radio Talk.
7.0, Relay of Opera from the Zagreb National Theatre,
with Late News Bulletin and Weather Report in
the Interval.

ZURICH (588 metres) ; 1 kW.—10.0 a.m., Concert
of Orchestral Selections,  11.0 a.m., Weather Report.
11.30 a.m., Concert by the Zurich Wireless Orchestra.
3.0, Relay of Programme by the Castellano Orchestra
from the Carlton Elite Hotel. 8.30, Time Signal, and
Weather Report. 8.35, Religious Address. 7.0,
Concert dcvoted to works of Schubert: ** Schu-
bertiade,”* by Joseph August Lux; Reading by Josef
Gyr and Music by the Zurich Wireless Orchestra.
9.0, Late News Bulletin.  9.30 (approx.), Close Down.

A 34



www.americanradiohistory.com

OCTOBER 17th, 1928.

PR TaE .n

 WIRELESS
.. WORLD|

pire s "

w.x

LABORAT ORYeL

Recent

A Review of Manufacturers

LEWCOS H.F. CHOKE.

‘The new Lewcos 11.F. choke was intro-
duced at the Show where it attracted con
siderable attention on account of its
massive design and the unusually large
amount of wire used in its construction.
Since then we have had an opportunity
of measuring the impedance at various
wavelengths, and the results are given in

capuctty and H.F. resistance the designer
has succeeded in effecting an all-round in-
crease of impedance which definitely
establishes the TLewcos chioke in the frout
rank of its class,

The former is
din. high and 1 in.
in diameter and 1s
mounted on a huse

the accompanying curve. The impedance 24in.x 1in. These
values on the medium and long B.B.C. dimensions are
wavelengths ave as follow :— above the averapge
\\'a\'ele[zlét)h (tnetres), 1uwedz]nzxcgo()(olnm). and carve must be
300 21.800 taken to  avoid

1_283 2‘113215)88 coupling with
These figures clearly indicate the other coils in the
superiovity of the Tewcos choke even n REGeLvel Natar-
the 200-500-metre bhand; yet the self ally, the cost of

production of this
choke is high and
the price of 9s. is
above the average,
but in our opinion

resonance is well above 3,500 metres and
in circuit would probably approach 5,000
metres. A high resonance wavelength is
generally achieved at the expense of the
perforinance on short waves, but hy care-

The new Lewcos

ful adjustment of the ratios of inductance H.F. choke. the small extra
500 000——r T T T ‘[ T T
F ] LEweOos t T
———— 1 HF CHOKE -
| —
_!__,[_L 1t TA_JL ! 1) R 5 4
400,600 —+————+——— ——1
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2 1 [ l_ i /1
1 i
100,000 e L +
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Impedance curve of the Lewcos H.F. choke; external capacity 8 micro-mfd.
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Products.

cost is justified by its high performance.

The makers are the London Electric
Wire Co. and Smith's, Ltd., Charch Road,
Leyton, Tondon, E.10.

0000

AMATEUR-BAND WAVEMETER.

The new Post Office regulutions for the
maintenance  of  amatenr  short-wave
transmitting stations! state that every
station wust be equipped with an aceurate
wavemeter of approved design. While
we have no officiul iutimation that the
G.R.C. Type 558 wavemeter would satisfy

type 558 absorption wavemeter

G.R.C.
which covers the majority of the new
amateur wavehands.

the requirements of the P.M.G., it seems
probable that the guaranteed accuracy of
0.256 per cent, would meet with approval
having regard to the fact that the width
of the allocated wavebands are equivalent
to vartaiions of from 2 to 10 per cent.
The hmproved accuracy in the G.R.C.
absorption wavemeter is brought ahout
by making the variable capacity only a
fraction of the total capacity across the

1 See 7he IPireless September

12th, 1928, page 318.

World,
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New Apparatus.—

inductance ; by this means the wave-
length change equivalent to one degree of
the condenser dial is considerably reduced
and the accuracy correspondingly in-
creased. Of the four vanes mounted on

The unit removed from its cover.

the condenser spindle, two are circular
and constitute the fixed capacity; the re-

maining two are shapel to give a
straight-line  variation of wavelength.
The spacing of the vanes is unusually

wide in the interests of stability calibra-
tion. A specially designed neon  tube
protected by a scries resistance gives indi-
cation of resonance when the power of the
transmitter is sufficiently high; in low-
power transmitters the variation of anode
current at resonance should be observed.

Coils are provided for the following
wave bands :—(A) 4.7-5.6 metres; (B) 9.7-
10.8 metres; (C') 18.5-21.5 metres; (1)) 37-
43 metres; () 74-86 metres. These ranges
cover all the amatenr bands with the
exception of the 152.2-172.3 metre band
allocated by the P.N.G.

- ~

Wireless
World

accommodate a steel wire spring which
presses in a groove turned in the standard
4in. diameter spindle.  This spring not
only locates the moving vanes laterally,
but also provides the requisite degree of
friction. 'The lower end of the spindle
is supported in a plain bearing so that
there is no pressure between the two end
plates. Connection to the moving vanes
is made through a
braided copper pig-
ail,

The condensers
are particularly
suitable for con-
nection together in
gangs, as the 4in.

spindle  protrudes
from Loth ends;
special  connecting

sleeves for joining
the spindles to-
gether are being
designed and will
be available in the
near future. The
fixing  bush  re-
quires a $in. hole
and can be
mounted on panels
of any thickuess between fin. and 3in.

Two specimens submitted for test had

the following maximum and minimum
capacities :—

Nominal Maximum Minimum
(mfd.). (mfd.).  (micro-mtd.).
0.0003 0.00G298 . 12.5

0.0005 0.000513 20

The vanes are of the corrected square
law type. The price of the 0.0003 mfid.
model 1s 6s., and the 0.0005 mfd. 6s. 6d.
Other models with maximum capacities of

0.0001, 0.0002 and 0.00035 are available.

0000

“BEAM” CONE LOUD SPEAKER
U

The body of this unit is a die casting
which carries two permanent magnets and

Lissen variable condensers.

LISSEN VARIABLE CONDENSERS.

The principal potnt of interest in the
new Lissen variable condensers is  the
method of supporting the moving vanes.
The main beariug is machined out of a
brass block of square section.  Slots are
milled each side of the bearing block to

four laminated pole pieces and coils. The
vibrating reed is disposed centrally he-
tween the pairs of pole pieces and s
clamped rigidly at one end. The other
extremity Is damped by two rubber
washers and is controlled by a cam move-
ment which enables the air gap between

www americanradiohistorv com
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the reed and the poles to he adjusted to
suit conditions.  The cam movement is
provided with a 4in. extension rod and
adjusting knob.

Kach unit is supplied complete with
cone washers and a template for marking
out the diaphragni. The price is 21s. and
supplies are available from Messrs. Beam,
Ltd., 35, Farringdon Road, TLondon,

EC.1.

Beam unit and accessories for cone loud speaker construction,

LOTUS MINIATURE VALVE
HOLDER.

In addition to the standard ‘ Buoy-
ancy ”’ anti-microphonic valve holders, a

Lotus minlature anti-microphonic valve
holder.

new type bhas been introduced for the
coming season, 'This is a miniature addi-
tion of the older types, which are being
continned, and measures 1§in. in
diameter.

One-piece sockets and springs, pressed
from sheet phosphor bronze, are a
feature of the new holder, and the pro-
vision of guides and stops prevents all
possibility of damage through rough
usage.  Both terminals and soldering
tags are provided for connections, and
the price is 1s. 3d. The wmakers are

Messrs. Garnett, Whiteley «nd Co., Ltd.,
Lotus Works, Broadgreen Road, Liver-
puol.

One-piece socket and spring in the Lotus
valve holder.
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PART II.

By
N. W. McLACHLAN,
D.Sc., M.I.E.E,,
F.Inst.P.

(Concluded from puge 499 of lust week's issue.)

N conducting the experiments on surround reson-
ances at low frequencies, the amplitude of the
diaphragm was considerable. I have shown pre-
viously in this journal that at low {requencies the
amplitude varies inversely as the square of the fre-
quency' when the acoustic output is constant. TFor
cxample, it the amplitude at 200 cycles were 0.1 milli-
metre, at 4o cycles it would be 25 x 0.1 = 2.5 millimetres.
The complete to and fro excursion would thercfore

be twice this, i.e., 5 mm., or about Jiin. Reproduc-
s .
5] / CURVE 1 = FREQUENCY
% @ i ASCENDING
z Uit CURVE 2 = FREQUENCY
= H DESCENDING
/ 1
] / i
I
w ]
o ;@ [
=l
5 A 5 v
a //44/ ~ e
2 —_——
FREQUENCY

Fig. 8.—Diagram showing pcculiar resonance effect with rub-
berised silk surround. This was due in part to the frame in
which the silk was held.
tion of an orchestra at this level would be extremely
loud. In order to obtain a reasonable output current
in the coil (about 40 mA) which can be accurately read
on the meter at the higher frequencies, it was cssential
to apply a voltage of 40 volts or more to the power
valves. This voltage being kept constant at all fre-
quencies, caused a relatively large amplitude at low
frequencies. At resonance the amplitude was, of
ourse, a maximwum. The extrenie positions of the coll
vere clearly visible and were about in. to }in. apart.

Owing to this enormous excursion, there was at times
a good deal of chattering of the coil on the pot, due to
wobble.  Even below the resonance frequency the
chattering continued, due to the large amphtude e.g.,

L Assummv the dxapluaum to move as a whole.
A 39

Quantitative Analysis
=274 of the Effect of the

Surround.

at 25 cycles The current curves exhibiting the sudden
increase in ceil impedance at the mechanical resonance
frequency of the surround had to be secured with the
coil in the pot. However, when the surround resonance
[requency alone is required—apart from the current—
by far the better plan is to withdraw the coil from the
pot.  Although the magnetic ficld is then much weaker,
the acoustic output with 40 mA in a 1,000-turn coil is
alarmingly apparent, and there is little difficulty in
detecting the resonance point by ear. Even with a
comparatively weak field the amplitude is considerablc.
Some interesting results bearing on the non-elastic,
the asymmetric, and the wobble characteristics of the
system were revealed. Starting at, sav, 25 cycles, the
frequency was gradually raised. Neav the resonance
point the sound grew louder and louder, finally becom-
ing intense, and then suddenly ceasing. On reducing
the frequency the resonance was not so pronounced and

MULTI-PLY WOOD FRAME

SURROUND

FRAME HELD
ALONG THIS
EDGE

Fig. 9.—Diagram showing method of holding frame during
surround experiments.
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Resonance in Moving Coil Loud Speakers.—
occurred at a lower value. These points are illustrated
diagrammatically in I1ig. 8.

With the leather surround used in conjunction with
the small diaphragm there was equality of conditions
in both frequency directions, i.e., whether ascending or
descending. This diaphragm was mounted in a very
rigid framework. The larger diaphragm was mounted
in a wooden frame, and this frame was secured along
its bottom edge only (sce Fig. 9). By reducing the
frequency to 10 cycles per
second, the whole system
i.e., frame surround and
diaphragm, resonated sub-
stantially as a single mass,
the amplitude being con-

NN

; siderable.
7 With the rubberised silk
surroul differ e
Fig. 10.—The compound system s d ent results
of Fig. 9 is here shown. M, is could be secured by
the mass of the diaphragm: $ o= H .
the strround (spring): M, mass  STAiNNg the frame,

of frame; S, spring effect of
frame.

thereby altering the con-
straint due to the surround.
For example, as stated above, on reducing the {requency
the resonance was less pronounced. But by {wisting the
frame, the resonance could be established with its
former violence. When the phenomenon was near its
zenith, it could be extinguished by inserting one’s head
in the cone. The explanation is simply that the
presence of the head caused an increase in air pressure
since the usual free expansion and contraction was pre-
vented, i.e., a back pressure was created which upset
the conditions for oscillation.  Moreover, in these experi-
menis we were dealing with a compound system.

Hooke’s Law Violated.

This system has two mechanically coupled com-
ponents, namely, (1) the frame constrained along one
cdge, (2) the diaphragm constrained by its surround.
This is illustrated in Fig. 10. A further complication was
added, since the amplitude of the diaphragm affected
the degrec of constraint imposed by the surround, until
finally instability was reached when the wvibration
suddenly subsided. Put in another way, Hooke’s law
of linearity was violated, i.c., the restoring force duc
to the surround was not proportional to the amplitude.
The degree of violation depended upon the amplitude
of the motion, the position of the diaphragm relative to
the frame, and the position of the frame relative to its
support. ~ With rubberised silk elasticity was con-
spicuous by its absence, and there was no dynamic posi-
tion of equilibrium. The motion even with rubber was
characterised by appreciable wobble due to asymmetry
of the surround constraining forces, 1.e., inequality
round the peripherv.  When the restraining force of
the surround is not directly proportional to the deflection
or axial movement (straight line law deviation) the
sffect of a sine wave input is complex. The funda-
mental note is accompanied by a series of overtones
whose frequencics depend upon the action of the sur-
round. Thus large amplitudes will be accompanied
by wave form distortion.

A point of unusual interest arises in performing
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experiments at these very low frequencies, namely, the
musical value of the sounds. The amplitude of motion
with rubberised silk was certainly curbed, i.e., with a
truly elastic material it would have been greater. At
say, 25 cycles the diaphragm was arrested at the
extremity of each excursion, i.e., each half-cycle, with
a jerk, and this may have been in part responsible for
the sensation of a dull thud. With rubber this was
hardly the case, but there did appear to the ecar to be
a rapid succession of thuds. This may have been due
to the comparatively low frequency. Oune was conscious
of considerable energy being let loose ; in fact, prolonged
audition was rather disconcerting, particularly in the
neighbourhood of the source. To alleviate the acoustic
situation the baffle was removed. By virtue of the
interference between the front and rear of the diaphragm
the sound at low frequencies is focused, as shown in
Fig. 11, just as it is at higher frequencies with the baffle
in position. By keeping well to the side one’s aural
organs suffered less discomfort, although there was still
room reflection with which to contend.

Peculiar Sensaticn at 25 Cycles.

To really appreciate any musical sensation at 25
cycles the required energy in my particular case is
rather more than I can stand with comfort. Of course,
I am now speaking of pure tones which are known to
be peculiarly trying and deceptive. Doubtless the situa-
tion would be vastly improved by adding a few har

|
|
|
|
|
I

Fig. 11.—Diagram (not from measurement) illustrating

focusing effect of conical diaphragm at low frequencies, due

to the absence of a baffle. If the diaphragm were « flat disc,

there would be no sound on the line AB. The effect is due to

the interference of positive anl negative waves from the two
sides of the diaphragm.

monics, thereby allowing the 25 cycles to supply the
high tension, so to speak. Fifty cycles is a more com-
fortable frequency, but even here the requisile
energy to arousc a musical sense is by no means
small.

At the higher frequencies one becomes bewildered
with the standing waves. They have their advantages
nevertheless, for one finds a palliative in picking out
a node. It is this interference effect which makes it
almost impossible to discriminate resonances aurally in
a large room, unless it is very highly damped.
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Resonance in Moving Coil Loud Speakers.—

At low frequencies there was a distinctly curious
sensation obtained by bringing one's head, face, or
hands near the diaphragm. One’s hair seemed to be
electrifiecd—a new form of massage by action at a
distance—and one’s hand seemed to feel a draught, due
to forced vibrations caused by variation in air
pressure,

With a rubberised silk surround the jerks concomitant
with a lack of elasticity probably excite the diaphragm
; in such a manner that it
breaks up into ‘‘ modes
more readily than would
be the case when using a
pure rubber surround.
In the vicinity of 200
cycles there was a peculiar
sizzling noise as if some-
thing were buzzing. By
reference to a previous

Fig. 12.—The equivalent cir—

cuit of a power valve. p is article dealing with the
the internal valve resistance; dianhr . A
Z, the impedance of the loud laphragm 1n  question,

speaker ; while V is the volt-

age of the fictitious alter- 1t will be seen that there

nator. was a ““ mode "’ of vibra-
tion at 200 cycles. This was characterised by the
appearance of nodal meridians, or radii, familiar in
chime bells. There may have been overtones, due to
the impulsing cffect of the jerk.

Mechanical Resonance and the Electrical System.

I think the *“ V" in the current curve of Fig. 1 (in
last week's issue) must intrigue the reader—it ought to
considering the trouble taken in the experiments. It
scems fitting, therefore, that this article should conclude
with a short description of the relationship between the
mechanical resonance and its effect on the electrical
systen,

The problem can be simplified by taking it in a series
of simple steps—one may be a water jump! It is clear
that the acoustic output represents energy radiated.
This acoustic energy has to be obtained from somewhere.
It is clearly derived from the electrical input to the coil.
Thus when the acoustic output suddenly increases, the
equivalent amount of energy must be extracted from the
electrical circuit.  There is a distinct and inevitable
coupling between the electrical circuit and the mechanical
moving parts, so that energy is transferred directly from
one to the other. The energy radiated as sound can be
expressed as i°R,,, where i is the coil current and R,, a
resistance in series with the coil known as the motional
or radiation resistance.

Fig. 12 illustrates the equivalent circuit of the poveer
valve replete with loud speaker, etc. Here we have
the internal valve resistance, Z an impedance repre-
senting the loud speaker, and V our customary fictitious
alternating current generator. We specify that the
voltage of the generator shall be constant at all fre-
quencies. Now if Z were invariable with change in
frequency, the current supplied by V would be constant.
At the surround resonance we know that the current
decreases to a fraction of its normal value. Since p
is unaltered, clearly Z must have increased considerably.
Suppose then we were asked to substitute for Z a simple
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circuit which would suddenly increase in impedance at
a certain frequency, what would we do? Think about
it first, of course! Why do we use a tuned anode cir-
cuit? Because the impedance of the coil and condenser
at the {une point is very high. Here, then, is the key to
our problem. The simple device to simulate Z might
be a coil and condenser as shown in Fig. 13. If the
inductance and capacity were large enough the reson-
ance frequency could be made as low as we please.

The reader will say, this is all very well, but how
do you relate inductance and capacity with a moving
coil? The coil obviously has an inductance, but it is
only a fraction of a henry, and the condenser required
to resonate at 25 cycles would be unduly large.

The condenser effect I have explained on a previous
occasion.” It is purely fictitious, of course, but the coil
moving in the magnetic field has an E.M.F. induced
in it, which causes a current of the same phase and
magnitude as a condenser. This is shown in Fig. 13,
where the surround has a resonance indicated by the
L..C.. combination.

Some Numerical Examples.

If we have a mass on the end of a spring it will
oscillate up and down when set in motion. The fre-
quency will depend upon the stiffness of the spring and
the magnitude of the mass. The less the stiffness and
the greater the mass, the lower will be the frequency
of vibration. In our case the surround is the spring
and the diaphragm is the mass. Now we can readily
see the electrical analogue, since the condenser which
stores the charge is equivalent to the spring, whilst the
mass which reduces the frequency is equivalent to the
inductance.

Moreover, if we know the value of the condenser
effect in the loud speaker, the inductance is that which
yields the mechanical fre-
quency of the surround.

Looking once more at
Fig. 13, although the im-
pedance of the L,C, cir-
cuit is large and reduces
the alternator current, the
current circulating round
the condenser and induct-
ance combination is large,

which corresponds to a o
N , Fis. .—By including in-
large movement of the ductance and capacity the
diaphragm simple equivalent power
< = . valve circuitat the resonance
Some nllIll(‘I‘lCle values {frequency of the surround.
may make the matter

more tangible. The value of the fictitious capacity is
approximately 1 mfd., and the resonance frequency
with a rubber surround is 25 cycles per second. Using
the well-known formula °L,C, =1, or 47 fL.Ch=1,
we get by transformation
I 1 1

T 4wYC, T 40/3C,

Inserting the preceding values of f and C,, we find
that L, =40 henrys. Moreover, our *‘ wave-trap *’ cir-
cuit consists of C,,= 1 mfd. and L,, = 40 henrys.

* The Wireless World, March 31st, 1927.
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Resonance in Moving Coil Loud Speakers.—

To complete the argument it is essential to introduce
the mechanical side of the problem. The reader may
not be quite so familiar with the calculation of
mechanical frequencies as he is with the electrical
variety. Moreover, the following may require a little
extra concentration.

The total equivalent mass of the diaphragm under
consideration is about 20 grams. The constant C*
which has been introduced before,” is

Wireless
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of the reed which is usually above 1,000 cvcles. This
entails a much greater stiffness, i.e., k is enhanced.
However, there is no necessity at the moment to pursue
this problem, but it is of interest to point out this like-
ness between the coil and reed-drive despite the widely
different resonance frequencies.

Elasticity of the Surround.

For completeness 1 have appended the orthodox

a value not required now. By mathe-
matical analysis we arrive at the fol-
lowing formulee : —

m .
Cn = 2 where m =mass of diaphragm
in grams,
C? .
L, = — where k=force in dynes to

k
deflect diaphragm surround axially
1 cm. =coefficient of restitution
(see Fig. 14).

Equivalent Circuits.

Electrically we have at resonance
o’LnCn=1. Inserting the above values
of L, and C, we get o’m/k=1, or
a7’f'm

L =

We know f and m, so that k can be

@)

(b

calculated.  Its value is 4#*f*m=
40f*m =40 x 625 x 20 =35 x 10°dynes per
centimetre. That is to say a steady
force of 5x10° dynes would be re-
quired to cause the diaphragm to move
axially through a distance of 1 centimetre against the
constraint of the surround. Here we have assumed
that the surround is perfectly elastic and will stretch
1 cm. In general this large stretch does not occur, bnt
it is usual in dynamical problems to express *‘ k ** (the
coefficient of restitution
or stiffness) as so many
dynes per cm. Clearly
a deflection of 1 milli-
metre would require a
force of #5th the above
amount, ie., 5x 10*
dynes=o0.12 1b. A lower
value would be accom-
panied by a lower me-
chanical resonance fre-
quency. Incidentally, from
the preceding we can
write the frequency

1 [k}% 1 [stiffness}%
_— — = —_ ]
2w Lm 27 mass

which is a well-known
dynamical formula.

These formule can obviously be applied to the reed-
drive loud speaker. In this case the frequency is that

valve,

FORCE
=k DYNES

Fis. 14.—Tllustration show-
ing the coefficient of restitu-
tional or stiffness (k).

2 The Wiveless World, March 31st, 1927.

Fig. 15.—Dlagrams illustrating the equivalent circuit of a loud speaker and power

The loud speaker has a member which exhibits the phenomenon of
mechanical resonance.
=valve resistance; Ro=A.C. static coil resistance ; Lo=A.C. static coli inductance;
m=motiona) inductance ;

This appiies equally to coil-drive and reed drive speakers.

Cm=motional capacity; R'm=motional resistance. In
(c) Rm is in series and the acoustic power is Rni-,

equivalent diagrams (Fig. 15) of the power valve
circuit, in which the elasticity of the surround has been
incorporated. The simple L,C, circuit only holds
good, of course, when the elastic member obeys Hooke’s
law.

When the motional resistance is in series with the L,C,,
combination instead of being in parallel, its value is
smaller, and it is then designated R.,.

At resonance in the case of (b) Fig. 15, the impedance
of the L,C,, combination is infinite so that the current
passes through R!,, only.

At higher or lower frequencies the current is also
passed by C, and L., so that the total impedance is less
than that at resonance ; moreover, the current i1s greater
than that at resonance.

Concertina Action.

Lastly, there is another major resonance in the coil-
drive speaker due to ‘‘ concertina action ' between the
cojl and the diaphragm. This arises from elasticity of
the connection between the two, and accounts for the
whistling on high notes which is observed when stiff
paper is used.

Fig. 10 represents the system if M, is regarded as the
coil, S, the connecting link, M, the diaphragm, and S,
the surround. At an upper frequency M,, S, and M,
resonate. I hope to treat this in greater detail in
another article at a future date.
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By Our Special Correspondent.

il

B.B.C. and Television.—A Valve Methuselah.—Fewer Oscillators >—Berlin’s ‘‘ Surprise Night.”’—
Nottingham and the Regional Scheme.—Moscow Relays Chelmsford.

Capt. Eckersley at a Television Show.

The Baird Television apparatus wus
demonstrated {o several members of the
B.B.C. on Tuesduy of last week. Among
the party were Capt. Iickersley and Mr.
Gladsione Murray, of the Information
Brauch.  The demonstration was con-
ducted between two rooms about 40 yards
apart, connected by wire, and I lhear that
the B.B.C. officials remained at the
receiving end the whole of the time.

An othcml announcement may be made

before these lines appear, but at the
moment of writing the B.B.C. experts
are ‘‘ considering "their report.”  Does
this suggest anyvthing starthing ¥
cooo

5XX Uses XXXX Valves!

5XX is mking a bid for the valve
longevity record. A modulator valve

which has just been superannuated on
account of low emission has spent .
usefal life of 12,571 hours 17 minutes.
Work it out and you will find that this
amounts to almost 524 days of continnous
working !

The valve was first put in circuit on
November 21st, 1925, and has functioned
for every minute of Daventry’s transmis-
sion since that date. There are several
other valves at Daventry which are well
on the way to equalling this record. One
has been in use for between ten and
eleven thousand hours and another for
nearly fen thousand, and they are both
going strong.

o0ooo0
Why Not a Museum ?

It would be u pity to throw away
vialves with such a history. Some sort
of musenm ought to be found for them,
or they could be auctioned for charity.
By the way, a B.B.C. museumn secoms
overdue. It has heen expluined to me
that there is no room for such «n institu-
tion at Savoy Hill, but that is no reason
why historic apparatus could not be stored
until a proper setting can be found for
them in the marble halls of Broadecasting
Mouse. A good nucleus for a broadeast-
ing musenm is available in the exhibits
which appeared at the Olympia Show.

©C00O0
The Wrong Word.
How many readers observed a curious

lapse in the Second News Bulletin on
Monday ol Tast week? In regard to the

A 43

Atlantic trip of the Graf Zeppelin it was
stated that the airship would carry a
television (sic) apparatus for the reception
of maps.

0000

Where Are the Oscillators?

Is it possible? Savoy Hill says so, so
one supposes it is so. *“ There is no
apparent increase in interference caused
by local oscillation.”

October is generally the graud rally
month  for  oscillators. What  has
happened Is the old esprit de corps
dead?

TALKS FROM A PARACHUTE,
de Villiers, a Los Angeles airman who
recently broadcast during a parachute
descent. The short wave transmitter is
fed by dry batteries strapped round his

waist,

What the Sage Said.

The oscillutors are still holding on in
the little bit of N.¥. London \\uh which
I am most familiar.  They sound their
fanfares at all hours, but more especially
during talk periods. The noblest type of
all, the “silent point’’ oscillator who can
make listening 2 mockery to evervone in

¢ Slim '

the locality, still proclaims his awful
plesence
Said Thomas Carlyle in one of his

www americanradiohistorv com

letters : I have been kept awake all
night by a dog howling; oh! that I had
the creature by the hind legs against a
stone wall! ™’

Sht

000O0
‘Surprise Night*’ in Berlin.

After the comic opera episode in Berlin
last week, when a Socialist speaker was
abducted and his place at the microphone
usurped by a political rival, we shall all
feel very dubious ubout some of these
talks tfrom 2LO.

Suppose, one of these nights, Sir Wai-
ford Davies were qplrlted away for an
hour or two while an impersonator
stressed the futility of fugues and the im-
portance of jazz (‘“* Listen for the saxo-
phone, please, and note how I whistle
through my teeth ). 1In future, how
shall we know whether it is 1e‘11]v A J.
Alan speaking and not Sir Oliver Lodge?
(““ And—er—when I got back to Holland

Park, you know, it was quite dark, and

er—the keyhole rather reminded me of
the discontinuity of matter. While on
that topic )

0coo
Precautions at Savoy Hill.
As a matter of fact, the B.B.C. has

always taken elaborate precautions to
prevent hoaxes at the microphone.
Someone with discretionary powers s

always lstening, and more than once the
prerogative of a sudden switch-off has
heen exercised when a too voluble
speaker has excecded the limits of his
manuscript.

>till, one never knows!

o000
The Situation in Nottingham.

As from November 1st, Nottingham
will take its place beside Blrmmgham in
the service area of 5XX and 5GB, and
thenceforward the B.B.C. hopes to draw
extensively on the cultural and artistic
resources of the Nottingham area.

To celebrate the event, an hour’s pro-
gramme, plovuled entlrelv by Notting
Lam artists, has been arranged for 5GB
listeners on November 1st, and Notting-
ham listeners, who will no longer have
their local tlansmitter, should tune in {¢
Daventry exp $1mental

The recent Tsilent nights’’ in Notting-
ham, when 5NG has {emporarily closed
down to enable listeners to test their
reception of Daventry, have been produc-

’
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tive of a number of complaints, mostly,
however, from crystal users who employ
indoor aerials. These people have no
vight to complain, for the B.B.C. has
never been expected to give a service
to  listeners who are inadequately
equipped.

CQo00

A Sad Sequel.

I am sorry to have to record a real
tragedy in comnection with the wireless
“ duel challenge  which Captain
Eckersley received recently and which
was referred to in these columns last
week. The writer of the letter, whose
desire to interview the Chief Engineer had
become an obsession, suffered a break-
down and died a few days ago.

In correspondence (which I have been
privileged to see) Captain Eckersley had
explained at length and in the most sym-
pathetic terms that the demands on his
time precluded personal interviews except
in matters of fundamental importance to
the progress of wireless.

No one will reproach ““P.P.” for such
a reply, though I have no doubt that, had
he been aware of the seriousness ol this
particular case, he would have stretched
a point in the poor man’s favour.

[eRwRe el

Mr. Baliwin at the Microphone.

The political celebrities are getting
plenty of practice in  microphone
technique in preparation for next year’s
General Election. Mr. Ramsay McDonald
and Mvr. Lloyd George have hoth been
heard recently. On October 26th the
Prime Minister's speech at the tenth
annual birthday meeting of the League
of Nations Union will be relayed {rom
the Albert Hall to 5GB.

0000

‘“Sermons in Stones’* (and Anthems in
Coal !)

“ A program of sacred songs has been
chosen by The Lehigh Coal and Navi-
gation Company for the next offering . . .
to be broadeast through the N.B.C.
system . . .7

cooco
It’s the Life !

In what happier frame of mind could
we approach the winter season than by
apostrophising its delights in the eloquent
words of La TSF Moderne?

“ October, the approach of winter . . .
Season awaited by the sans-filistes, who,
in the silence of a reposeful ether, are
able to taste the delights of a distant
concert while their compatriots, as yet
unattracted by the marvel which has
captivated us, find life tedious as they
gaze outside of an evening upon the
falling rain!”’

ARG
Tommy Handley’s Dilemma.

I hear that Tommy Handley, whose
witty shows at the microphone have won
him a large ‘‘outside’ public, suffered
considerable embarrassment at a Mothers’
meeling in Hertfordshire # few days ago.
He had been entertaining his audience
without the aid of music for nearly an
hour. An hour! Think of it! Finally

Wireless
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he decided to flavour the ending with a
song, and he choose ‘° Constantinople,’
But none of the ladies could (or would)
play the piano.

It was then that the local “ lion "'—
in public life a famous orchestral con-
ductor—was prevailed upon to play the
accompaniment. The embarrassment
began with the discovéry that playing
*“ Constantinople  needs talents which do

not enter into the conducting of an

orchestra.  Anyway, Tommy Handley
)

won !

2000

Later Dance Music from 2LO.

On Wednesdays, starting in November,
2LO will transmit late dance music with
Daventry (5XX) from 11 p.m. to 12 mid-

night,  This hour will be provided by
Jack Payne and the B.B.C. Dance
Orchestra

FUTURE FEATURES.

London and Daventry (5XX).
OctoBeR 218T.—A Mititary Band Concert.
OCTOBER 23RD.—" Should Married Women

Work? * a discussion hetween Dame
Beatrix Lyall and Mrs. E. D. Simon.
OCTOBER  24TH.—'* Michael,”” a play by
Tolstoy.
Ocroger  26T1.—B.B.C. Symphony Con-
cert, relayed from the Queen’s Hall.
OCTOBER  27TH.—Viennese Dances and
Marches.
Daventry Experimental (5GB).

OctoBgr  23»p.—IHaydn  and  Mozart ¢
Music. B
OCTOBER 25TH.—‘‘ The Ilouse with the
Twisty Windows,” a play by Mary !
Pakington.
Cardiff.

OCTORER 228p.—* The Lady Lawyer,” an
operetta by John W. Ivimey.
Manchester.

i Octoper  21sT.—Programme of famous
H Classics. :
g OcToBER  22ND.—S8peeches relayed from

the opening of the Radio Exhibition

8 at the City Hall. H
H Newcastle. H
! OcroBkrR 24TH.~The Electric Sparks Con-
8 cert Party. :
g Glasgow. :
i OcroBer 23rp.—Halt an hour of Ketel- :
H hey's music.
: Aberdeen.
t OcrosErR  22ND.—*“ The Compleat Com-
: promise,” a dialogue by Edwin
Lewis.
Beifast.

OCTOBER 27TH.—Favourite songs of the
Boer War and the Great War.

Post Office Psychology.
An observant writer in a Liverpool
journal draws attention to the printer’s
reference on Post Office Form 1'268,
which requests listeners to renew their
licences.  The reference runs: “WT.
134571182 1,000,000 . . .”” etc. He de-
duces therefrom that a million of these
forms were printed, and implies that the
Post Office deemed that 1t would be
necessary to remind a million listeners
when their next 10s. was due. No doubt
he is right. The Post Office people are
wondertul psvchologists.
cooo

“ A Nonsensical Playlet.”

¢ Evening Dress Indispensable” is
described by the author, Roland Pertwee,
as “a nonsensical playlet.” It will be
broadcast from 5GB on October 30th. In
the cast will be Jaunet Eccles, who toured
South Africa, Australia, and New Zea-
Jand as juvenile Jead with Irene Vanbrugh
and Dion Boucicault.
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Moscow Relays 5SW.

The Leeds Festival Concert on the
evening of October 3rd was relayed by
the Moscow Comintern station. The
secretary of the Festival has received a
letter from Mr. G. A, Birkett, a lecturer
in Russian at Sheffield University, in
which he says i—

“ At 8.30 p.m. Moscow closed down for
half an hour announcing that at nine
there would be an experimental relay of
foreign stavions.  Just after 9 pa I
turned to Moscow again and heard that
they would try to relay the programme of
Chelmsford, the English short-wave
station. Almost immediately theie came
through the item that I had been getting
a few minutes previously from Daventry
—Brahms’ German Requiem.

“1L listened to it from DMoscow for
about 25 minutes from @.10 to 9.35.
Reception was as clear as from the Eng-
lish station and so powerful that it had
to be cut down.”

The Indian Broadeasting C‘ompany has
recently relayed several of Chelmsford’s
transmissions, so it really looks as if the
short-wave station is at last coming into
its own,

GOoCOC
Scottish Short Story Readings.

The winter programme of the Scottish
stations of the B.B.C. again lays con-
siderable stress on contemporary Scot-
tish production in music and letters. One
new series of broadcasts which promises
to be particularly popular is the series
of short-story readings hyv Scottish
novelists. The next of the stories will
be told on November 3rd ly Miss Chris-
tine Orr.

0CCoO
A Grand Smash.

I referved to ““Cracked China ™ last

week. This piece (or pieces?) will be

broadcast on Wednesday next, Octo
ber 24th. The materials Lave been col-
lected by K. B. Indoe and Gordon

McConnell, and stuck together hy Bruce

Winston, with the help of Olive Groves,

Robert Chignell and St. Barbe West.
o000

The Romantic Age.

“ Moyen Age,” the romantic experi-
ment which is being broadcast from 21.0
on Friday next, is by the author of that
recent, success, ‘‘ Blue on the Boulevard.”

It is woven round the fancy that the
spirit of the Romantic Age has found
expression in César Franck’s Symphony,
which will be heard as a background
throughont the broadcast of speech and
other music.

Thornton Wilder, the anthor of *“ The
Bridge of San Luis Rey,” has given per-
mission for one of his short unpublished
plays to be included,

00CO
Concerto with a Military Band !

Something unusual in military band
music will be heard on October 30th,
when Belfast will broadeast a concerto
by Louis Hassler for bassoon and mili-
tary band. Probably on only one previ-
ous occasion has a concerto been liroad-
cast with military band accompaniment,
viz., the Grieg planoiorte concerto,
played by Maurice Cole and the Wireless
Military Band from 2LO.
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MANCHESTER EXHIBITION.
OCTOBER 22nd TO NOVEMBER 3rd.
Alphabetical List of Exhibitors.

A F. A Accumalators, Ltd., (37)

120, Tottenham Court Rd., London,
W.1.

Alphian Wireless, Ltd., (61)

Mortimer St.,.London, W.1.

Association of British Radio (115)
Societies.
BAKER, A (74)
42, Cherry Orchard Rd., Kust Croy-
don.
Barraclough, (. D, (19)
16-18, Moult St., Cross St. Man-
chester.

Belling & Lee, Ltd., (1)
1, Queensway, Ponders End, Middle-

SeX.
Brandes, Ltd., (33)
2-3, Norfolk St., Strand, London.
w.C.
British Ebonite Co., Ltd., (17

Nightingale Rd., Hanwell, London,
W.7.
British General Manfg. Co., Ltd. (38)
Brockley Works, London, S.E.4.
British Thomson-Houston Co., Ltd., (47)

Rughy.
Brown Bros., Ltd., (59)
273, Deansgate, Manchester.
Brown, Ltd., 8. G., (41)
Western Av., North Acton, London,
W.3.
Brownie Wireless Co. ((it. Britain), (46)
Ltd.,
Nelson St., London, N.'W.1.
Burgoyne Muntg. Co., Ltd., (92)
&4a, York Rd., King’s Cross, London,
N.1.
Bush House Radio, (81)
40, Deansgate, Manchester.
(CARBORUNDUM Co.. Ltd., (14)
Trafford Park, Manchester.
Celestion Radio Co., (31)

29, High 8t., Hampton Wick. King
ston-on-Thames.

Chloride Electrical Storage (29)
Co., Ltd.,
Clifton Junction, Manchester
Clarke & Co. (M/c.), Ltd., H.. (42)
Atlas Works, Old Trafford, Man-
chester.
Ciimax Radio Electric, Ltd., (25)
Quill  Works, Putney, Loudon,
S.W.15.
Cole, Ltd., E. K. (9)
* Ekco ”" Works, London Rd., Leigh-
on-Sea.
Coranto Cabinet Co. (63)
51, Naylor St., Hulme, Manchester.
Cossor, Ltd., A. C., (63)
Cossor Houase, Highbury Grove, Lon
don, N.5.
Crauford-Frost Wireless 1113)
Products, Ltd.,
32, Alma Rd., Windsor, Berks.
Curry’s (1927), Ltd., {95)
24-28, Goswell Rd., London, E.C.1.
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DAYZITE, Ltd,, (75)
17, Lisle St., London, W.C.2.
Detex Distributors, Lid. (71)
Detex Ilouse, Rosebery Av., Loudon,
E.C1.

Dubilier Condenser Co. (1925), Ltd., (62)
Ducon Works., Vietoria Rd., North
Acton, London, W.

T ASTICK & Sons, J. J., (101)
118, Bunhill Row, London, E.C.1.
Econasign Co,, (105)

94, Jermyn St., London, W.1.
Edison Swan Electric Co., Ltd., (43)
123-125. Queen Victoria St., London.

) E.C.4
Electramonie, Ltd., (77)
Bear Guardens. Southwark, London,

S.E.1.
Electrical Machine & Apparatus Co | (73)
Cromford Court, Corporation St
Manchester.

Electron Co., Ltd., (36)
122, Charing Cross Rd., London,
w.C

Epoch Radio Manufacturivg Co.,  (103)
53, Gracechurch St., Londan, E.C.3.
Ever-Ready Co. (Gt. Britain), Ltd., (20)

Hercules Place, Holloway, London,
N.
FERRANTI, Lud., (54 & 55)

Hollingwood, Lancs.
Fuller Accumulator Co. (1928), Lid., (72)
Chadwell Heath.

(3 AMBRELL Radio, Ltd., (84)
Buckingham House, Buckingham St.,
Strand, London, W.C.2.

Garnett, Whiteley & Co., Ltd., (27
Broadgreen Rd., Liverpool.

(ieneral Electrie Co., Ltd., (50)
Victoria Bridge Manchester.

Gottlieb & Co., J. L., (2)
Cromer St., Gray’s Inn Rd.. London,

Ww.C.1.
Graham Amplion, Ltd., (26)

25, Savile Row, London, W.1.
Green & Co.,
94-96, Hurst St., Birmingham.

(110)

HALCYON Wireless Co., Ltd., (32)

Camberra House, 313, Regent St.,
London, W.1.
Hardies (Manchester), Ltd., (22)
Bull's Head Yard, Corporation St
Manchester.
Huarlie Bros., (111)
Balhamr Rd., Edinonton, London, N.9.
Itart Bros. Electrical Manfg (106)
Co., Ltd..
4, Queensway, Ponders End, Midle
SeX.

Hirst, Ibhotson & Tavlor, Ltd., (66)
Ta, Blackfriars St., Manchester.
Holzman, Louis, (60)
34, Kingsway, Holborn, London,

w.C.2.
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lughes & Co., Ltd.,, F. A (28)
204-206, Gt. Portland St., London, W.

JGRANIC Electric Co., Ltd., (52)
147, Queen Victoria St., London, E.C.
Iliffe & Sons Ltd., (24)

Dorset louse, Tudor St., London,
E.C4.

K -N. Electrical Produets, Ltd., (107)
87, Wurdour St., London, W.1.
Kalinsky (Aldgate), Ltd., S., (91)

75, Aldgate Hligh St., London, E.
Kay, Ltd., P, (83)
183, Old St., Londou, E.C'.1.
LANCASHIRE Dynamo & (64)
Motor Co., Ltd.,
Trafford Park, Manchester,
Langham Radio, (79)
Rosslyn House, 96, Regent St., Lon-
don, W,
Lectro-Linx, Ltd., (112)

254, Vauxhall Bridge Rd., London,
SWa1

Lichtenberg & Jones, Litd. (86)

40-44,  Tlolhorn  Viaduct, London,
E.C.1.

Lissen, Ltd. (88 & 89)

Worple Rd., Isleworsh, London, S.W.
Loudon Metal Warehouses, Ltd., (76)
Hill_St., Blackfriars Rd., London,
S.E.L
Londeon kadio Manfg. Co., Ltd., (6)
Trafalgar Works, Station Rd., Lon
don, S.W.19.

Lyons, Ltd., Claude, (13)

76, Old Hall St., Liverpool.

P.A Ltd., 23)
M 62, Conduit St., London, W.1. (
Makerimport Co., (49)

50a, Lord St., Liverpool.
Marconiphone Co., Ltd., (40)

210. Tottenham Court Rd., London,

w.1.
McMichael, Ltd., L.. (56)

Wexham Rd., Slough.
Melhuish, C. D., (114)
8, Gt. Suiton St., London, E.C.1.

Metro-Vick Supplies, Ltd., (30)
Trafford Park, Manchester,
Mic Wireless Co., (87
Whitehorse Pluce, Market St., Well-
ingborough.
Moores & Co., Johu, (8)

Ravald St. Works, Salford.
Mullard Wireless Service Co., Ltd., (45)
Mullard Ilouse, Denmark St., Loh
don, W.C.2.

N EW London Electron Works, Ltd., (78}
~ East Ham. London, E.6.

()LDHAM & Sous, Ltd., (44)
Denton, Manchester.
Ormond Engineering Co., Ltd., (67)

Pentonville Rd., Loudon, N.1
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P \RTRIDGE & Wilson, (118)
2174, Loughborough Rd., Leicester.

Peto-Scott Co., Ltd., (39)
71, City Rd., London, E.C.1.

Philips Lamps, Ltd., 21)
145, Charing Cross Rd., London,

W.C.2.

Portable Utilities Co., Ltd., (10
8, Fisher St., Southampton Row,
London, W.C.1.

Potter & Co., Ltd., IL. B., (65)
Station Buildings, Rochdule.

Preen & Co., Ltd., Arthur, (11)

(Formo) Crown Works, Cricklewood
Lane, London, N.W.2. '

R-I & Varley, Ltd, (61)

Kingsway House, 103, Kingsway
London, W.C.2.

Radiovim, Ltd., (93)
24, The Elms, Liverpool.

tedfern’s Rubber Works, Ttd., {57)
Hyde, Cheshire.

Reid & Co., L. H., (68)
32, Victoria St., London, S.W.1

Rialton Radio, (80)

21a, Barbican, Tondon, E.C.1.

The Case for informal Meetings,

Mewbers of the South Croydon and District
Ladio Society are asked to mnote that the
Nociety’s incetings are now lheld on Tuesday
cvenings at 8 o'clock, at the Surrey Drovers’
llotel. Visitors are cordially welcomed. In a
recent discussion the opinion was widely held

that informal evenings are a  considerable
attraction to many enthusiasts who do not
welcome stereotyped lectures at every nieet-

ing. Several informal meetings arve, therefore,
to be held during the present session.

Tlhe llon. secrctarv, who has hecn re-elected,
is NMr. K. L. Cumbers, 4, Campden Road,
South Croyvdon.

0000
Tottenham Socicty’s Successful Year.

A ttourishing stite of affairs was revealed at
the sixth amnual general meeting of the Tot-
tenham Wircless Society on October 3rd, Tin
ancially, techuicalty and socially the past year
has obviously heen ua success, and there is
every indication that the Society's activitics
will maintain the standard already set. A
special invitation is extended to new mewbers;
those iuterested should either eall at head-
quarters, 10, Bruee Grove. Tottenham, on uny
Wednesday evening at 8 o'clock, or communi-
cate with the Mon. Secretary, Mr. . . A.
JMaynes, 159, Lordship lane, N.22,

cooo

Birmingham Visits Olympia.

A party of members of Slade Radio (Bir-
mingham) paid an’ interesting ilying visit to
Olympia on September 29th.

At the subsequent meeting of the Society
Ar. A, Freeman deseribed thie Show to those
memhers who had been unable to join the
party. The Society is busy on the construc-
tion of « sereened grid receiver. Visitors are
welconmed at the ineetings which are held on
Thursdays at the experimental station, 8, Vic
toria Road, Frdington.

ilon.  Secretarv: Nr. U, Clews. 52, 5t
Thomas Road, Frdington. Birminghamn.

ocooo

All About Accumutators.

YValuable information concerning the manu-
tacture of ditterent types of accumulators was
orovided by Mr. Locktou, of the Lxide Com-
nany, at the Southend and District Rudio
society. The lecturer. who illustrated his re-
narks with lantern slides. gave some very use-
‘ul hints and tips on the working of acemnu-
ators and their charging and maintenance.

Hon. Secretary: Mr. ¥. J. Waller, Eastwood
douse. Rochford, Essex.
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Ritherdon & Co., Ltd., (108)
North  Bridge Mills, Deansgate,
Bolton.
Rolls-Caydon Sales, (82)
77, Rochester Row, London, 8.W.1.
Rothermel Corporation, Ltd., (34)

24-26, Maddox St., London, W.1.

Runbaken Mugueto Co., (104,
240, Deansgate, Mancliester.
SCOTT & Co., Ltd,, G. L., (102)

Morris House, 60-6, Rochester Row,
London, S.W.1.

Sheflield Magnet Co., (117)
116-126, Broad Lane, Sheffield.
Sifam Electrical lnstrument (85)

Co., Ltd.,
Bush House, Aldwych, W.C.2.
Standard Insulator Co., Ltd., (58)

Winsley IIonse, Wells St., Oxford
St., London, W.1.
Standard Wet H.T. Battery Co., (69)
184-8, Shaftesbury Av., W.C.1.

TRADER Publishing Co., Lid. (1)
St. Bride’s House, Salisbury Sq.,
London, E.C.4.

CLUB
REPORTS

AND

TOPICS

Secretaries of Local Clubs are inviled to

send in for publication club news of general

inferest  Ail photographs published will be
paid for.

Open Meetings.

The Leyton und Leyvtonstone Radio Society
issnes a special invitation to the public to
attend an interesting series of demonstrations
and lectures to he given on Thursday even-
ings at & o'cluck, at Grove House, lligh Road,

WEDNESDAY, OCTOBER 17th.

Ldinburgh and District Radio Societu. At
8 p.om. At 117, George Strect. lecture
on " Wave Meters.”

Wigan Technical College Radio Socicty.
Lecturc: ' Modern Wireless Batteries and
their Operation,” by Mr. C. P. Lockton,
M.Se., of Messrs. The Chloride Electrical
Storage Co., Lid.

Tottenham Wircless Society. Second annual
dinner.

THURSDAY, OCTOBER 18th.

Stretford and District Iladio Society. At
8 pm. At 6a, Derbysthire Lane. Lecture
on Public Address Sustems, by a repre-
sentative of the Marconiphone g’a,, Lid.

Stude Radio (Birmingham). At 8, Victaria
Road, Erdington. Members night.
Fourth tatk on Electricity.

Leyton and Leytonstone Radio Society. At

8p.m. At Grove House, High Road, Ley
ton. Demoustration of the ' Everyman
Four.”

MONDAY, OCTOBER 22nd.
Neweastic-upon-Tyne Radio Sociery. At

Carliol Howse. Vilm depicting activities
of the Newcastle Electric Supply Co., :
Ltd. £

Haclney Radio and Physical Society. At :

8 p.m. the Electricity Hall, 18-24,
Lower Clapton Road, E.5. Lecture:
AL Mains' Receivers,” by Messrs.

G. V. Cole and J. H. Nicholls.
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Traphonic Wireless Co., (35)
Triumph House, Regent St., London,
W.1

Tutills, Ltd.,
7-9, Swan St.; Manchester.

(16)

V ANDERVELL & Co., Ltd., C. A., (15)
Warple Way, Acton, London, W.3.

VW ARD & Goldstone, Ltd., (18)

Frederick Rd., Pendleton, Man-
chester.

Watmel Wireless Co., Ltd., (%)

Imperial Works, High St., Edgware.
Wellworth Wireless Co., Ltd., (48)
8, Withy Grove, Munchester.
Wilkinson & Co., (. B.,
Junetion Chambers, 5a, Oldham Rd.,
Rochdale.

Wingrove & Rogers, Ltd., (70)
Alill Lane, Old Swan, Liverpool.
Wiveless Pictures (1928), Ltd., (119)
14-16, Regent St., London, S.W.1.

Wright & Weaive, Ltd., (94)
740, Nigh Rd., Toltenham, Loudon,
N.17.

liford Society issues a “ C.Q.”

Mr. J. E. Nickless, 2KT, was re-elected
President of the Illford and District Radio
Society at the annual general meeting on
October 6th. A good programmme has been pre-
pared for the eoming session and all interested
are invited to conununicate with the Hon.
Secretary, Mr. €. K. Largen, 16, Clements Road,
Iiford.

o000
Lectures for Beginners.

All wireless enthusiasts and beginners in the
Peekham district are cordially invited to attend
tlie mectings of the Radio Society which has
been formed in counection with the Peckham
Literary Kvening JInstitute., County Secondary
School, Peckhani Road. S.E.15. Meetings are
held under the direction of Capt. Jack Frost,
who dealt with ** Electric Units ™ in his lec
ture on Thursday l:ngté o()gt.ober 11th.

Kensington Radio Society.

At last Thursday's meeting of the Kensing-
ton Radio Society. held at 136, Holland Purk
Avenue, W.11, Dr. Gordon-Wilson gave a de-
monstration of two interesting portable sets—
a screencd grid instrument and an 8-valve
super-het.

ilon. Secretary: Mr. . T.
Llsham Road, W.it

ocooo
Society's Printed Transactions.

The Transactions of the Ldinburgh and Dis
trict Radio Society are included in the October
issuc of the kdinburgh Journal issned by the
various Societies whose hLeadquarters are at
117, George Street, Edinburgh. The Radio
Society is holding its meetings at this address
at 8 p.m. on Wednesdays, continuing until
April next. An attractive syllabus has been
prepared and negotiations are in progress for a
lecture on *‘ The Screened Grid and Pentode
Valves ' to be given in Novembher by i repre-
sentative of one of the leading valve firms.

Hon. Secretary, Mr. E. I. Robertson, 10.
Richmond Terrace. Tilinburgh.

0000
Third Otdest Wireless Society?

The Croydon Wireless and Physical Society.
which has just opened itz winter session, claims
Lo be the third oldest wireless society in Great
Britain, having been fonnded in 1913,

It suflicient support is fortheoming, the Society
proposes to hold ‘‘ practical and eonversational
evenings in addition tu the more formal lecture
meetings.

llon. Secretary: Mr. H. T. P. Gee, 51-52, Chan-
cery Lane, W.C.2.

Hoyes, T7la,
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The Service is subject to the rules of
the Department, which are prinled
below,; these must be strictly enforced

, in the interest of readers themselves.

OCTOBER 17th, 1928.

A selection of queries of general

inlerest is deall with below, in some

cases al grealer length than would be
possible in a letter.

“The Wireless World” Sgpp]ies a Free Service of Technical Information.

A Low-magnification Stage.

My set comprises an wiode-lend de-
tector with a resistance in its anode
circuit.  1'he mnext L.F. stage is
coupled to the output valve by means
of a transformer. Now I showld like
to try the pentode, but understand
that 1t would not be suitable unless
[ cut out one of the L.I. stages.
However, instead of doiny ihis,
would it be permissibie to reduce the
overall magnification by substituting
the present coupling resistance by
one of a few thousand ohms, as an
alternative to taking out the existing
first L.V, stage? P.T. M.

We cannot see any serious objection to
your proposed plan. If possible, you
should try various values of resistance
in the anode circuit of the detector,
finally choosing one which will cause the
pentode to be fully loaded when a signal
voltage of sufficient strength for good
rectification is applied to the detector
grid circuit.

oo0CC

Condenser Insulation.

[ have lately been testing some old Mans-
bridge-type condensers by connecting
leads from the H.T. battery to them,
and noting how long a charge is re-
tained. On short-circuiting the ter-
minals, [ find that they all give u
good spark after half an howr; do
you think that this indicates that
they are in good order? D. 8.

In making a test of this sort, a good
deal depends on the humidity of the at-
mosphere, and consequently the amount
of dampness ucross the terminals.  We
think, however, you can rest assured that
the insulation of your condensers is ade-

quate.
cooC0

** Decoupling *> a Screened Valve.
Will you please give me a diagram show-
ing how decoupling wiring may be
applied to a screened-grid amplifying
valve? L. V. H.
As with an ordinary triode, the oscilla-
tory currents in grid and plate circuits
should be prevented from flowing in leads
which are common to other circuits. This
end may be attained by adopting the
scheme of connections shown in Fig. 1,
from which you will see that the grid
return lead is taken direct to the negative

filament of the valve through its biasing
battery. Similarly, a stopping resistunce
is inserted at the low-potential end of the
anode circuit in order to deflect H.F.
currents through the by-pass condenser to
the same point. These precautions are
also observed in the wiring of the screen-
ing grid.

HT+

-
SCREEN

Fig. 1.—Isolating the various «circuits

assoclated with a screemed-grid valve.

R, decoupling resistances; C, by-pass
condensers.

RULES.

(1.) Only one question (which must deal with
a single specific point) can be answered. Lellers
must be concisely worded and headed *‘ Infor-
mation Depurtinent.”

(2.) Queries must be written on one side of
the puper, and diagrams drawn on a separale
sheet. A self-addressed stamped envelope must
be enclosed for postal reply.

(3.) Designs or circyit diagrams for complele
recetvers cannol be given; wunder preseni-day
conditions justice cannol be done to questions
of this kind in the course of a lelter.

(4.) Practical wiring plans cannot be supplied
or considered.

(5.) Designs for components such as L.F.
chokes, power lransformers, elc., cannot be
supplied.

(6.) Queries arising from the construction or
operalion of receivers must be confined o con-
structional sels described in ** The Wireless

World »’ or to standard manufacturers’ reeeivers. -

Readers desiring information on mallers
beyond the scope of the Inmformation Depart-
ment are invited to submil suggestions regarding
subjects to be (treated in fulure ariicles or
paragraphs.
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Underloading the Detector.

My receiver has one H.F. staye followed
by un anode-bend detectcr and two
L.F. amplifiers. Due possibly to my
unfavourable situation from the point
of view of receiving conditions, [ am
unable to get many distant stations in
daylight, and am thinking of adding a
third optional L.F. amplifier. [ am
well aware that this practice has been
deprecated on the grounds that in-
stability will probably be caused by
intéraction between the warious cir-
cuits, but am prepared to take all

precautions against this, if you
recommend me to add ancther valve.
E. C. D.

Apart altogether from the question of
L.F.*instability—which is very difficult to
avoid when three high-magnification L.F.
stages are used—we cannot recommend
your proposed addition. The receiver is
{or should be) designed so that a signal
of sufficient amplitude adequately to oper-
ate the detector will fully load the output
valve. If, .however, you add another
L.F. stage, it will be obvious that the in-
put to the detector for a given L.F. out-
put will be very much less, and, especially
with anode-kend rectification, it is almost
certain that the L.F. amplification obtain-
able from three stages will be altogether

excessive.
coo0Q0

Aerial-earth Connections.

My three-valve set as originaily installed
gave good Tesults, but since moving it
into another room it is impossible to
qet loud speaker signals of reasonable
strength, even from the local station.
Can you suggest where I should look
for the fault? H. C. M.

Although you do not give details, we
expect that you have fitted extension wires
to the aerial and earth leads, and taken
them side-by-side from one room to the
other. If this is so, there wilt almost cer-
tainly be an excessive addition of capa-
city to the aerial-earth circuit; this might
well be sufficiently serious to cause the
diminution in volume of which you
complain.

You can easily check the correctness of
our diagnosis by temporarily replacing
the set in its original position; if we are
right, we recommend you to leave it
there, and if necessary to fit an extension
for the loud speaker to the other room.
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By HoOIs Desr

THE B.B.C. AND TELEVISION.

N scveral occasions during past months the
@ B.B.C. have pointed out that they had not had

a demonstration of television and were, therefore,
not in a position to express an opinion upon it. Re-
cently, as the result of an application on the part of
the Baird Television Development Company to the Post-
master-General for permission to conduct television
broadcasts, the B.B.C. was asked by the Postmaster-
General to arrange with the Baird Company for a
demonstration with a view to ascertaining the suita-
bility of the system in its present state of development
for broadcast transmissions to be commenced. A
demonstration was accordingly arranged between the
Baird Company and the B.B.C. on October gth, and
was attended by administrative and technical officials
of the Corporation. Subsequently, the following official
announcement was issued by the Corporation: ‘“ The
opinion of the B.B.C. rcpresentatives was that, while
the demonstration was interesting as an experiment, it
failed to fulfil the conditions which would justify trial
through a B.B.C. station.

B I3

Vor. XXIIl. No. r7.

““The Board of the Corporation has decided that
an experimental transmission through a B.B.C. station
shall not be undertaken at present. The Corporation
would be ready to review this decision if and when
development justified it.”’

This decision on the part of the B.B.C., although
it may be one which has not come as a surprise, creates
a peculiar situation. Wireless transmissions in this
country are under the control of the Post Office; a
monopoly in broadcasting has been granted to the Bri-
tish Broadcasting Corporation ; and a commercial com-
pany to exploit television has been formed which pre-
sumably depends for its existence on the establishment
of a service and the sale of apparatus.

It is inconceivable that the Postmaster-General
should, in view of the B.B.C.’s attitude, contemplate
granting anything in the nature of a separate licence for
broadcasting to the Baird Company ; yet quite a good
case has been created for the shareholders of the Com-
pany to feel that they have a legitimate complaint
against the authorities ; whilst the directors of the Baird
Company can, of course, take up the attitude that they
can no longer be held responsible for the financial
success of the concern. On the other hand, we must
remember that the non-technical public is naturally
optimistic, and has been primed with the rosiest aspect
of the future of television in the daily Press and else-
where, and for this reason it seems to us a pity that
some means cannot be devised whereby the public
generally could have an opportunity of acquiring first-
hand knowledge of the present state of the art.

The B.B.C. maintain that the demonstration they
were given failed to fulfil the conditions which wonld
justify a trial through B.B.C. stations, and they are
undoubledly competent to make such a decision, but
is there not some way in which a compromise could
be arranged? OQutside B.B.C. broadcasting hours and
through, say, the stand-by transmitter at Marconi
House, the Baird Company might be given an oppor- -
tunity of showing what they may be able to achieve,
receiving apparatus being installed at a number of
places where the public could attend. There need be
no commitment on the part of the B.B.C. in making
such an arrangement, and it can be for a definitely
limited period with no promise whatsoever that the ser-
vice would be extended. Such an arrangement would
provide a means of satisfying public opinion as to the
true position to-day, and clear up once and for all the
uncertainty existing in the public mind as a result of
the publication of so many conflicting reports on the
subject.
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A Screened Grid Set with a Thousand=fold H.F. Amplification.

By H. F.
HEN the screened grid valve first appeared it
\\/ %/ was hailed as the solution of all our problems
with regard to H.F. amplification, and the
spinion was freely expressed that it would quickly dis-
place the neutralised triode, par-
ticularly in amplifiers with more
that: one stage. At the outset,
unfortunately, things did not work
out gunite in accordance with ex-
pectations ; this was due to various
reasons, not the least important of
which was an imperfect gencral
appreciation  of the need for
thorough isolation of the different
grid and plate circuits. The result
was that some of the receivers produced gave a dis-
appointing performance; to attain stability, so nuich
magnification had to be sacrificed that they compared
none too favourably with their predecessors of more
conventional design.
The problems involved have of late received a very
considerabls amount of attention, and it is now possible
to put forward a two-stage H.IF. amplifier in which

Coils  for

slage.

Description of a recejver with Iwo cus-
cade H.F. valves giving the maximum
amplification which can usefully be em:
ployed. Complete stability is achieved
by effective isolation of individual cir-
cuils and not by infroducing damping
or by reducing the magnification of each
medium
broadcast wavebands are placed fn cir-

SMITH.

stability is attained without deliberately throwing away
any part of the possible gain, beyond that made neces-
sary by the requirements of selectivity. The wriler sct
himsell the task of designing a set on these lines,
endeavouring in the interests of his
prospective readers to avoid any
difficult constructional work or the
use of unduly expensive components.
As ample space is allowed, the
desien may be followed by those
who wish to employ existing parts
of larger dimensions than those used
in the construction ot the receiver to
be described.  Matlers  are  so
arranged  that  the amateur may
casily make a compromise between sensitivity and selec-
tivity to suit his own conditious and requirements—no
set can be Lest for all conditions. By a simple altera-
tion, single-ended or double-ended valves may be used,
as desired.

Shorn of complications, the circuit arrangement is as
shown in Fig. 1, from which it will be scen that the
two H.F. stages are coupled by means of tuned trans-

formers.  In spite of the

and long

tuct that these introduce

b

some claboration of the
wiring, their use 1is con-

NTA

0
':1‘
J

Tur+ | sidered to be justitied, it

i only by the fact that valve
noises—always prevalent in
an amplifier of this kind—

= = ? i L 4 are less troub]e;ome than
= ! = ( with the alternative “ tuned
iR H :0)——*41'—{_@} ;_} —— —- anode ' device, which re-
= al quires intervalve blocking

‘ | o e | condensers and grid .leakSA
e Ly | ! e e [ Anode bend .detectlc_m has
v1— | been chosen in preference

to the grid circuit method
because it functions at its

t'1g. 1.—The simoiified circuit diugram. omitting de-coupling devices and switches.

best with the large high-
frequency voltage input so
B4
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readily obtained when it is preceded by a two-stage
amplifier, and, in addition; it does not introduce damp-
ing in its grid circuit. True, this could be offset by
reaction, but this addition would introduce undesirable
complications, particularly in view of the fact that wave-
changing switches are included. Another point in
favour of anode rectification is that valves for this pur-
pose are now obtainable with characteristics making
them suitable for use with a L.F. transformer, which
in this case serves to couple the detector to the output
valve. By these means an overall amplification more

Wireless
World
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position of the various components with relation to the
screening boxes and outside screens; the circuits can
be traced more easily than from a practical wiring plan
(which, by the way, will be given in next week’s issue).
It will be seen that each H.F. anode and screen grid
circuit is “‘ tied down’’ (by means of de-coupling
resistances R, R,, R,, R,, and by-pass condensers C,,
C,, C;, C,) to the negative filament lead of its own wvalve.
As for the detector, similar treatment is given to both
grid and plate circuits; in the latter a large part of the
H.F. component is deflected by the combined action of
the radio-frequency choke and by-pass condenser C,.

+1
‘O

H.T.
—0

+2

i

il

Rg | L
WV

3.

-

Fig. 2.—The complete circuit diagram, showing screening of the various components, G, Cyp, Cy, 0.0003 tnfd. i C4s Cs, Cy, Gy, Cg, 0.5 mfd. ;

Gy, 0.0003 mfd.; Cy, 1 mfd.; Cy,, 2mfds.; R, Ry, Ry, R, R;,
10 or 20 ohms, depending on filament consumption ; Rg,

acrial-grid coil; T,, To, medium-wave H.F. transformers; T, T

than sufficient for average requirements is obtained from
a total of four valves, but it should be pointed out that
still greater L.F. magnification may, when needed, be
obtained either by fitting a pentode output valve, or by
adding another ordinary stage. These modifications
will be dealt with later.

A good idea of the precautions taken to prevent inter-
stage coupling can be gathered from a consideration
of Fig. 2, which also shows the connections of the wave-
changing switches. This diagram is drawn in a some-
what unconventional manner in order to show the dis-

B 15

Rg, de-coupling resistances, 600 ohms ;
master rheostat, 6 ohms;
";, long-wave H.F. transformers ; S, Sy, Sy,

R7, volume control rheostat,
L;, medium-wave aerial-grid coil ; Lo, long-wave
wave-range switches,

There is a choke filter output for the loud speaker,
but this is not essential to the design. It should be
observed, however, that a resistance is inserted in series
with the L.F. valve grid in order to prevent, or rather
to reduce, the development of high-frequency voltages
across this circuit.

Two filament rheostats are fitted ; the first, R,, acts
as a master switch, while the second, R,, which regu-
lates the heating current of the H.F. valves, serves as
a volume control, and, incidentally, can be used to a
limited extent for increasing selectivity.
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It is not difficult io tollow the operation of the wave-
range switches. In each of the circuits where changes
have to be made, the low-potential ends of the coils
are joined together and to the appropriate point—trans-
former primaries to H.T. positive via decoupling resist-
ances, and grid coils to negative filament via bias cells.
The high-potential ¢nds of these coils are connected to
the outer contacts of the switches, the centre points of

: PR o
r ~ g pe s
P A

Kear view of the receiver, showing external mounting of the H.F. valves.

which are joined to plate and grid of the preceding
and succeeding valve. This applies to switches S, and
S,, which control the intervalve conplings ; the arrange-
ment of S,, which changes over the acrial-grid coils,
is slightly differcnt, but wilt be sufficiently obvious from
the circult diagram.

The layout of components calls for somne comment,
although the various positions are clearly shown in the
acconmpanying drawings and photographs.  Each of the
three screening compartments contains only the H.IF.

1

B

Iooooosoaal
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| 00000600
0000000 I SEC.
0000000
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(G == 00000
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00 00 O Ummmd |
—

86600650000

PRIMARY

Fig: 3.—~Scctional sketch of windings of the H.F. transformers;

the lettering indicates the connections of the various ends, antd

corresponds to that in the other diagrams. On right: method of

mounting the transformers: a similar support for the aerial-grid
coil is fitted with three terminals.
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componenis associaled either with the input circuit or
an intervalve coupling, except that the detector valve,
with its anode by-pass condenser, is mounted in the
third box. The high-frequency valves are carried on
““ outboard *’ mountings, in order that they may not
be inflienced by the magnetic field of the coils; they
are supported in ““ Aermonic ”’ holders through which
connection is made fo filament and working (inner) grid
pins. A small projecting stfield is arranged to coincide

— s
i -
=t

R "

i

with the internal screen, to which it acts as an exten-
sion. Connection to anode and screen grid pins is made
by means of sockets secured to tiexible leads.

Double-ended valves of the S.625 type were used
in initial tests, and the foregoing remarks apply more
particularly to this paltern; single-ended types may be
substituted by moving the holder about din. nearer to
the projecting shicld and replacing the ** screen ”’ socket
by a connection to the appropriate terminal of the valve-
holder. At the same time, the diameter of the hole
through the shield must be increased to 13in.

Avoiding Magnetic Couplings.

It is important that the disposition of the coils within
the screening compartments should be in fairly close
agreement with that shown; it is a difficult matter to
ensure that the lid shall fit perfectly, and, failing a
complete “‘ seal,”” it is found necessary to arrange for
the axes of the transformers in the centre compartment
to be at right angles with their counterparts (long or
short wave) in adjoining boxes.

The screening case, of No. 22 gauge copper, was
made to the writer’s specification by Messrs. White
Bros. and Jacobs; its dimensions are shown in Fig. 4.
All joints are soldered, and the edges are turned.

Apart from the screcning box, the only non-standard
components are the 6oo ohin isolating resistances
and .. couplings. As to the former, suitable
elements arc now manufactured by Messrs. Wright and
Weare for the ‘* Megavox Three ’ receiver, so it is
unnecessary to cdescribe them further than to say that
they consist of 3 yards of No. 47 Furcka D.S.C. wire

B 16
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Variable condensers, 0.0003 mfd. (Polar  Ideal ).
Condensers, 0.5 mfd. (Camden Electrical Co.).
Condenser, 1 mfd. (Camden Electrical Co.).
Condenser, 2 mfd. (Camden Electrical Co.).
Condenser, 0.0003 (McMichael : Clip-in type).
Panel, 30in. by 8in. (Paxolin).

Coils, No. 60 (Edison Bell).

Coil, No. 75 (Edison Bell).

Coils, No. 250 (Edison Bell).

Valve holders ((Acrmonic : Type E).

Valve holders (Sterling : Non-pong).

L.F. transformer (Igranic : Type G, 3.6 : 1 ratio).
L.F. choke (Igranic : Type F).

b et DL DO O e DO e b s O Qe

Wireless
World

LIST OF PARTS.

|
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|
|
l
l

1 Grid leak holder, porcelain (Bulgin).

1 Grid resistance, 100,000 ohms (Ediswan).

3 Switches, D.P.D.T. (Wearile : Anti-capacily type).
9 Terminals (Belling Lee).

1 H.F. choke (Climax).

1 Rheoslal, G ohms (Igranic : porcelain type).

1 Rheostat, 10 ohms (Igranic : porcelain type).
7
1
2

Crisasieaasiiseasensa

pair grid bias ballery clips (Bulgin).
Grid bias battery, 16} volts (Siemens).
Dry cells (Ever-ready : ““ 0 size).
I Terminal strip, 28ins. by 1lin.
Baseboard (30 ins. by 124 ins.), wire, screws, ebonife, elc.

Approximale cost (excluding screening box), £9 15s. 0d.

In the " List of Parts " included in the descriptions of 7HI WIRELESS WORLD receivers arc detailed the components

actually used by the designer and illustrated in the photographs of the instrument.
necessary that particular components should be used in preference to others, these
In all other cases the constructor can use his discretion

itself.

Where the designer considers it .
components are mentioned in the article ¢
as to the choice of components, provided they are of equal

quality to those listed, and that he takes into consideration in the dimensions and layout of the set any variations in
the size of alternative components he may usc.

wound in opposite directions in side-by-side slots cut
In a short length of 3in. cbonite rod. “The aerial-grid
inductances (L,, L,) are Edison Bell coils, Nos. 75
and zso, stripped of their plugs and bands, and mounted
by means of hardwood discs fitted with a screw to
ebonite uprights, as shown in Fig. 3. The * inner
and “ outer ™’

ends of these coils are marked, respec-

Plan view, with lid of screening box removed.

The H.F. transformers are on the same lines as those
described recently’ in this journal. Edison Bell coils
are used as secondaries, with an added single-layer
primary winding carried on V-section spacing strips of
insulating material which should have a thickness of
The completed transformer is mounted on a
vertical ebonite strip measuring 5in. x 1}in. x lin. thick,

o
Sin.

In order to prevent interaction, the axes of the coils in each compartment are set at

right angles,

tively, G and F, in the various diagrams, indicating
that they are ultimately connected to grid and filament
of the first H.F. valve. A tapping (marked A) must be
made for the aerial connection; its position will have
an influence on the selectivity of the receiver, o it
should not be permanently made without a test. As a
guide, however, the 5th and 3oth turn {rom the outer
cud in, respectively, the short wave (L) and long wave
(L,) coils are suggested as suitable points for average
conditions.
B 17

which carries four double soldering tags for anchoring
the ends of the windings. It is also fitted with a small
brass bracket for screwing to the baseboard.

For the medium-wave transformers, T,, T,, a No. 60
coil is used as a secondarv. The primary, to suit an
average valve, should have 35 turns of No. 38 D.C.C.
wire, which is wound over the separating pieces with

" Building TLLF. Transformers,” by H. F. Smith: The
Wireless Vorld, October 3rd.
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a very slight spacing between turns, so that it occuples
the same winding length as the outer layer of the
secondary.

Those who are experimentally inclined should wind
PN 40 primary turns—it is easy to remove some of them,
but impossible to add any, when the sct is wired np-—
with a view to ascertaining the transformer ratio which
gives best results under their own conditions.

Whreless
Woerld
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altered experimentally, but it is extremely unlikely that
a greater number of turns will be needed.

It is necessary to observe certain precautions in
mounting the panel, screening box, and variable con-
densers, as the spindles oi the latter must be insulated
from the metal work. Also, it must not be forgotten
that the front surface of the box must be slightly set
back from the rear of the panel, or otherwise it would
be impossible to fit the lid. A suitable procedure is

1

l I

I ————— e

to drill the panel and screw
it to the baseboard, after-

£ T T wards placing the Dbox in
O ) T positionr  temporarily and
D ¥ 3 | marking off the holes for
O I A — switch arms and condenser

DRILL TO CLEAR ~
CONDENSER BUSH

Fig. +.—Details of the screening box and lid: a corner is cut away to show the siot and holes

for the switch.

The long-wave conplings, T, T,, arc made and
mounted in exacily the same way, with No. 250 coils
as sccondaries.  The best average primary winding has
100 tiins of No. 10 D.S.C. wire; again, this may be

buslies. The box should now
be removed, and the con-
denser holes drilled in it,
making them -in. diameter
oversize, in order to provide
a clearance. The slots for
the switches should also be
cut, Three distance pieces,
made of sheet fibre, ebonite,
or even wood, of <in.
thickness, should be inter-
] | posed between panel and
box. These sheets, which
may measurc about 6in. x
3in., are also drilled and
cut to pass the condenser
bushes and switch arms.
An insulating washer must

22 SW.G. COPPER |
THROUGHOUT

— 1 also be inserted between
each condenser and the
metal  work before the

whole is finally assembled. Of course, these instruc-
tions with regard to insulation of the variable condensers
do not apply to types in which both stators and rotors
are already insulated. (To be concluded.)

EXPERIMENTS ON COMMON-WAVE BROADCASTING IN GERMANY.

TTOR some time past it has been the intention to provide i
1 “wreater number of the moderate-sized {owns in Germany
with small transmilters, making wuse of common-wave
broadcasting (o enable this Lo be done without increasing the
aumber of wavelengths occupied. It is planued, for example.
{0 allow the transmities at Stettin to work on the same wave-
length as that at Beulin, and, in addition, to build a station
at Magdeburg, some ecighty miles from Berlin, and a second
station 1o the cast of Berlin, which is to work on the sam
wavelength as the previous Berlin transmitter. The researches
of the State Department of Telegraphy in Berlin have showy
that the simultaneous cperation of such (ransmitters is wun
doubtedly possible.

The Depwtment of Telegraphy has tested two systems.
which have been worked ont by the firms of Telefunken and
Torenz. Both systems tiake use of a fundamental [requency
whieh is sent to the diffevent {ransmitiers, and there, by a
snifable process of frequency-multiplication, made to provide
the necessary wavelength. 1n this way it is possible to ensure
that evan n considerable number of {ransmitters opcrate on
precisely the same wavelength, which can never be guaranteed.
even with the most elaborate control apparatus, when ecach
«lation is independently tuned. The Teclefunken system makes
use of A.C. of frequency 30,000, which is led to the various
stations by overhead wires. IFrequency multiplication takes

place at each station iu four stages; valves, working on tle
bottom bend of their chavacteristics, being used for this purpose.

In the Lorenz system a considerably lower fundamental
frequency is used, this being about 3,000 cycles per secornid.
This frequency is multiplied in three stages, using choke coils
with iron cores, in thg 1aties 1:7, 1:9, and 1:11. Thu
advantage of this process lies in the fact that the alternating
current of comparatively low fraquency can be brought to the
transmitters along ovdinary calies.

In testing common-wave hroadcasbing in practice, which has
been done with several transmitiers in Berlin itself, as well
as with the transmitters at Berlia and Stettin, it was found
that in general veception is completely distorlionless. Between
each puir of transmilters, however, there are apparently stand-
ing eleciric waves, which give rise to points of bad reception.
These points, it could be ascertained, are separated by aboul
halt a-wavelength from one another, which goes to prove that
they are actually caused by standing waves. This * zone of
distortion ” is uot very wide; it extends in the case of two
transmitlers for abont 15 per cent. of the distance separaling
the two stations, and appears to grow smaller as the number
of common-wave stations is increased. It will therefore T
necessary so to dispose thie various stations that the anticipated
“ zones of distortion >’ fall as Ffar as possille in a sparsely
populated district : .

B 18
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First Complete Description of the Picture Receiving Machine.
By F. H. HAYNES

W) ICTURE broadcasting in this country is to com-
mence in a few days.  Although only a limited
number of receiving machines are at present avail-

able, the design has been standardised, so that it is now

possible to describe in detail the picture machines as
they are to be placed in the hands of listeners.

For more than two years progress in picture trans-
mission and reception as applied to wireless has been
closely followed in the pages of this journal. The indi-
cation that a picture broadcasting service would ulti-
mately be cstablished has been the trend of the many
articles giving technical descriptions of the apparatus.

i
oY !

Complete picture receiving equipment, consisting of rectifying panel and clockwork-driven
machine with synchronising equipment.

B I9

The principal interests involved were those of Mr. T.
Thorne Baker in association with Messrs. Watson &
Sons, the scientific instrument makers, and later Mr.
Otho Fulton, through whose initiative the design has
been perfected and arrangements for a service set up.
During the development stages no other interests have
appeared in the field, so that the difficulties which might
arise in the adoption of any one system in the face of
rivalry have been avoided.

‘¢ Carrier Frequency '’ Explained.

The *“ Fultograph " has been designed so that its pair
of input wires take the place
of those normally connected
to the loud speaker. Before
considering the receiver in
detail, however, one must
first take into account the
nature of the transmission
sent out by the broadcasting
station. There, the picture
to be transmitted is pre-
pared as a transparency on
a piece of film or as an ordi-
nary  black - and - white
image, so that when
attached to a cylinder a fine
pencil of light can be passed
through or on to it and ana-
lysed point by point by

.rotation. Light which
passes through the trans-
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parent portions of the film image or which is dispersed
from the white parts of the photographic print is
directed to a photoelectric cell which generates current
according to the amount of light falling upon it. Thus

the varying light and dark portions are transformed
into a varving voltage.

Wireless
World
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for the purpose of recording the image. As an
alternative to the wuse of a photoelectric cell,
the ‘‘ Fultograph '’ system employs a iransmitter in
which a negative image in the form of an insulating gum
deposit on a sheet ot copper foil replaces the trans-
parency or black-and-white photograph. The foil is
wrapped around a cylinder and traversed line by line

AT BT SRR

o ke

i “ o

A milliammeter is fiited cn the rectifying panel so that the grid biasing potential can be correctly adjusted. Behind the panel is the

input transformer and synchronising relay.

Plug~in cable connectors join to the batteries of the receiver and the picture receiving

mac.iine.

A transparent or white part of a picture will produce
a conslant maxitmun potential and a black portion no
potential at all. A varying current such as is thus
obtained cannot be amplified by a customary form of
L.F. amplificr, neither can it be used to modulate the
waves from the broadcasting station. Pulses of current
representing areas of white on the image under trans-
missionn must be broken up into an audio-frequency so
as to be conveyed through amplifiers and modulator,
and this is done either by interposing a revolving ser-
rated disc in the heam ot light falling upon the image
or otherwise interrupting at audio-frequency the current
flow which is centrolled by the cell.  This ** carrier
frequency,’”” which breaks up the
rising and falling current values
derived from the changing amount
of light falling on the cell convert.
ing them to an audio-frequency
note of changing intensity will, in |
the coming transmissions, be of a L
frequency most suited to L.F.
amplification such as 800 to 1,000 ;
cyeles. It should be noted that by
this process the image at the trans-
mitter must be reversed and in the
form of a “‘ negative,”” so that the
cell becomes illuminated and the
audio-frequency  note  sent  out
when it 1s desired that a current
showld be obtained at the receiver

The relay is of simple yet robust constructicn.
It is actuuted by a current of less than 1 mA.

under a meetal point so that the insulating image is made
to interrupt a current. Instead of a direct current, an
alternating one ot a frequency of 1,000 cycles is applied,
thus introducing the necessary carrier frequency. Linc
iltastrations, inclucing no half-tones of light and shade,
merely appear on the foil as insulating lines and areas.
For the transmission of hall-tone or photographic pic-
tures the image is created on the copper through a line
screen, so that light and shade cffects are produced by
a variation in the width of the lines in the same manner
as the size of the dots give black, white and half-tonc
effects in the newspaper reproduction of phatographs.
This method has already been described at considerable
length in these pages.*

Coming now to the receiving
set, it 1s apparent that the H.F.
wave 1s modulated in the same way
as 1f an instrument were sounding
a 1,000 cycle note in front of the
microphone, the light and shade
portions being variations in its in-
tensitv.  After passing the detec-
tor valve, therefore, the L.F.
amplifier of the receiver is dealing
with an alternating current of 1,000
cveles varying in amplitude, maxi
mum amplitude resulting in  the

Dicture  Broadeasting,” p. 377,
September 26th, 1923: ¢ Picture I'rans-
misston,” p. 532, May 25rd, 1928.

B 20
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The * Fultograph.”—
first place, of course, from maximum light falling on
the cell at the broadcast transmitter. In the ‘‘ Fulto-
graph ” picture receiving machine the image is formed
by the action of this current upon a chemical solution
carried on an absorbent paper.  As only a direct cur-
rent can produce the re-
quired chemical charge
rectification  of the 1,000
cycle alternating current ac-
companied by amplification
is obtained by connecting
the output terminals of the
receiver to an additional
rectifying valve. This
valve, arranged as an anode-
bend  rectifier, suppresses
half of the wave, so that the
current in its' anode circuit
now rises and falls in ac-
cordance with the changing
light values occuwrring at the
original picture, A com-
plete cutting off of the anode
current of this valve, pend-
ing the arrival of the 1,000
cvele note conveying the
picture, is obtained by ade-
quate grid bias. In the
" Fultograph ” a  milli-
ammeter is fitted for check-
ing this adjustment, which
1s normally made by increasing the grid bias up to a
point where its reading is practically zero.

As is now well known, the electrolytic solution which
Is sensitive to the flow of current is mainly potassium
iodide. A current of a few milliamperes applied for a
very brief interval of time will release sufficient free
lodine which, in the presence of a
starch solution, will produce a deep

Wireless
Waorld

557

changing currents in synchrony with the point-by-point
analysis of the picture at the transmitter that the charac-
teristic details of the * Fultograph ”’ system are to be
found.  Similar screw threads give a corresponding

The ' Fultograph " with clutch cover removed.
The clockwork motor is bolted to the under~
side of the metal panel and drives the
spindle through a vertical shaft with worm
and pinion. A rigid carrier connects the
knife~edge wheel and stylus.
traverse of the revolving cylinders at transmitter and
receiver, and synchronising mechanism is necessarily
included so that the cylinders shall revolve precisely in
unison. The particular circuit arrangement used for this
purpose in the ‘* Fultograph *’ is as follows : Each time
the join in the picture on the transmitting cylinder is
recached a brief modulated wave train is
sent out. At the receiver a switch-over

blue coloration. . 5
It is in the reassembly of these

is effected just before the reception of
this wave train occurs, so that the
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A severe test of the synchronising gear is made in the transmission of ‘‘line’ illustrations.

by wireless on the ¢ Fultograph '’ machine.
B 21
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These thre2 specimens were reccived
Many pictures transmitted in hali-tone have been given from time to time in these pages.
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Position 1 shows the current paths pending the arrival of the synchronising signal. In pesition 2 the relay is pulled over, the

catch Las released the cylinder and the clutch is energised, Position 3

picture signals applied between stylus and cylinder.
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shows the synchronisiag cam out of action and the incoming
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The “ Fultograph.””—

current is not applied to the paper, which has now
reached the join, but is passed to a sensitive relay.
Simultancously with the switch-over the receiving
drum is stopped by a catch falling into place.
Now when the brief synchronising signal is received the
relay is energised and its ‘contacts close a circuit which,
energising an electro magnet, pulls out the catch, thus
restoring the rotation of the cylinder.

The Magnetic Clutch.

By this means the receiving cylinder, which may be
very slightly less in diameter than that of the trans-
mitter, and running slightly faster, is briefly stopped
once each revolution and released in step with the com-

pletion of each revolution of the cylinder at the trans-
mitter. A careful perusal of the three accompanying
diagrams shows the circuit arrangement of the cams and
switches by which this synchronising effect is obtained.
In position 1 the blade of switch A, in making contact
with the brass cam on the cylinder, short-circuits the
passagce of current between the recording stylus and the
paper. Opening against the cam plate, this switch docs,
moreover, remove the short circuit from the relay. It
is in this position that the synchronising signal, which is
about ¢#;th of a second in duration, is received. It
should be noted, also, that this is the stationary position
of the cylinder where it has been arrested by the catch
falling into place.  TPosition 2 shows the conditions
existing immediately on receipt of the synchronising
signal. The relay has pulled up, causing the catch to
pull away, and the cylinder is released. It is essential
B 23
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that the cylinder shall start at its normal running speed
at once. For this purpose the clockwork drive runs
continuously and is not subjected to this stopping action.
It drives the cylinder, however, through a magnetic
clutch.  As the catch pulls out, therefore the contacts C
are closed and the clutch energised. Almost spontaneous
starting of the cylinder, hence results when the synchron-
ising signal is created at the transmitter. Before the
synchronising signal has ceased the cam plate has moved
away from the blade of switch B, so that it closes as in
position 3 and takes charge of the energising of the
clutch. The relay now falls open and the catch drops
forward ready to engage again, opening the contacts C
which are in parallel with B, while the picture-recording
circuit of the stylus is again restoied by the removal of

The clutch, cam and contacts used for synchronising.
Their action can be followed by reference to the
accompanying circuit diagram,

Ay

the short circuit created by the switch blade A rubbing
on the cam. The closing of switch A takes the relay out
of action by short-circuiting it.

The Valve Rectifier Panel.

So that the ‘‘ Fultograph ’’ can be quickly brought
into action, all connections are made by multi-wire
cables and push-in conncctors. A battery cable is sup-
plied which is left permanently connected to the battery
terminals of the receiving set. This, of course, is a five-
wire cable for conveying I..T., grid bias and the anode
current. It does not matter to which side of the L.T.
battery the H.T.— is connected in the receiving set.
The rectifying cquipment, which is built as a separate
unit, is connected to the picture receiving machine by a
six-wire cable and push-on connectors. A 1 to 6 ratio
transformer in the grid circuit of the valve is mounted

www.americanradiohistorv.com
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The * Fultograph.”—

under the rectifier panel and isolates the picture receiver
from direct contact with the audio-frequency circuits ot
the receiver. Under the rectifier panel also is the relay.
It is of the non-polarised type, and its two bobbins give
a total resistance of 4,000 ohms. A press button “ on
and ““ off " switch is fitted on the panel, which is of
3in. aluminium with a black crystalite finish.

A similar type of panel forms an assembly plate for
the machine, with a double-spring motor bolted be-
neath. Drive to the clatch is by a vertical shaft with
brass to fibre worm and pinion. Totally enclosed ball
bearings support the spindle which, on passing through
the clutch, carries the cam plate. For cross traversing
a thread of pitch 0.4 mm., or about 6o to the inch, is
used. The cylinder, which is readily removable from
the spindle, is 4in. in length by r{§in. in diameter.  As
the total traverse of the screw is 31¥in., the maximum
size of the picture becomes 5}in. x 3{in. At a normal
running speed of 50 revolutions per minute, 43 minutes
will be required to receive a picture 3% x 53in.

When damp the images are of purple colour, and on
drying ofi change to sepia. Line and half-tone images
are received with equal success, the former being a

Wireless
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severe test of the merit of the synchronising device.
Quite a weak signal will record a picture, and a normal
receiving set will probably give picture reception from
foreign stations. It is likely, also, that modulation for
picture broadcasts will be far in excess of the customary
20 per cent. In the hands of the enthusiast, moreover,
refinements in receiving and rectifying equipment will
permit of the recording of pictures at ranges correspond-
ing with the limits of broadcast reception. Home con-
struction of the rectifying panel to suit the valves, and
embodyng possibly refinements in relay design, will no
doubt be undertaken while making use of components
already to hand. Modifications in the rectifier,
although possible, are unnecessary, and the entire equip-
ment, including every detail of the machine itself, has
been so carefully developed that changes in design for
some while to come would seem unlikely. It is only by
careful investigation of the action of the mechanism
that the merits of the design of the ** Fultograph ’* are
fully appreciated. Readers are aware that the produc-
tion of the present equipment is the outcome of a slow
process of evolution, so that the machine of to-dayv has
undoubtedly passed beyond the stage of being experi-
mental.

Lecturettes.

Lecturettes " by members are a feature of
the meetings of the Radio Bxperimental Socicty
of Manchester. At the last meeting the lirst
jecturc was provided by Dr. BRodgsos, who
demonstrated a Wireless IPorld portable set in-
corporating an extra L.F. stage The next
speaker was Mr. Levy, who described the '‘ Fulto-

CLUB
REPORTS

AND

TOPICS

sneeess  of Leenn the beginners’
class.

The Society is seeking new members, and
offers every inducement to wireless enthusiasts
in the neighhourliood. An attractive sytlabus
has heen prepared, and it is Lhoped to carry out
experlments in television.

Hon. secretary: Mr. W. W. Pope, 7, inm-

the yeur had

graph ' veceiving apparatus. His remarks were
of special ifiterest to those members who intend
to work the *“Tultograplhi” apparalus at the
Manchester Radio Exhibition new being held in
rhe City Hall
“ Woodworking as Applied to Wireless Yur-
poses ’' was the title of Mr. Meadoweroft's con-
tribution, in wiich members were given invalu-
able lints on the choice of woods aud the use
of tools. Mr. Fox, discussing R.C. and trans-
rormer coupling, deprecated the practice of con-
sidering the two systems as rivals. and urged
that they shonld he regarded as compleientary.
Joint hon. seeretaries: Mr. J. Levy, 19, Lans-
downe Road, West Didsbury, Manchester, and
Mr. R. M. Kay, B.Sc., 82, Daisy Bank Road,
Victorin Park, Manchester.
oann

Technical Lectures in Brighton.

The Brighton and love Branch of the Wire-
less League has formed itg techuical section.
with a course of lectures to he given twice a
month on modern wireless techuique under the
direction of Mr. Arthur W. Privett. Meetings
are held at thie Union Chnreh Institute, Queen's
Square, Brighton.

Hon. secretary: Mr. W. .
Clifton Strect, Brighton.

000C

summarsell. 1.

Eiglhiteen Years.

The eonclusion of the eighteenth vear in the
history of the Newcastle-upon-Tyne Radio
Society was celehrated at the annual general
meeting on October 8. The secretary reported a
satisfactory vear. The necetings have been
fargely of an improwmplu nature. 8everal in-
teresting visits werc paild to works.in the neigh-
honrliood. and an interesting event was a tonr
round the Neweastle Teleplione Exchange. Oni

door nieetings included a field day in the Roth-
bury distriet, when Mr. Fabinn gave a striking
demonstration of short-wave reception, and two
trips on the Tyne in a raotor luunch., A notable

FORTHCOMING EVENTS.

WEDONESDAY, DCTOBER 2th.
Tottenhum Wireless Society.—:At
At 10, Bruce Grove. Lecture: " The
Ether.' by Mr. R. C. A. Dayncs.
Muswell Hill and District Radio Sociely -
8 p.m. At Tollington School, Tether-
down. Installation of Moving Coil Loud
Speaker.

Edinhurgh and District Radio Saocieln.—At
8 p.m. At 117, George Street. Lecture:
“Transformers.” by Mr. P. Rutler, B.Sc.,
AMIF.E.

THURSDAY, DCTOBER 25th.

T.eyton and Leytonstone Radio Socicty.—A¢

pom. At Grove House, High oud,
Leyton. Lecture and Demeonstration:
* Mains Eliminators.”

Siade Radio (Birmingham). At 8.15 p.m.
At 8, Victoria Road, Erdington. Mem-
bers' Night. Fifth Talk on Flectricity.

Hiord and District Radio Society. At 8
po. Al the Weslevan Institute, 1liord.
Discussion: ** Advance in the Design of
teceivers.

MONDAY, OCTOBER 20th.

Neweastle-upon-Tyne  Radio  Socicty.—At
7.30 p.om. At 11, Saville Row. Fim of
the Annval Field Day.

Hackney Radio and Physical Society.—At

pan. At Hackney Electricity Hall,
18-24. Lower Clapton Road. Short Wave
Night.
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berley Gavdens, Jesmond, Newcastle-on-Tyne.

Picture Broadcasting.

Mr. I'. H. Haynes, assistant editor of 7re
Wireless World, addressed the Wembley Wire-
less Society on October 12th on the subject of
wircless pictures. In opening his lecture Mr.
Haynes said that the machine on view was the
only onc of its kind in the British Isles, and
that it had been specially sent over by air
from the €Continent so us to be in time for the
meeting. Specimen pictures on prepared copper
foil were exhibited, and the working of the
michine was clearly shown by illustrations on
the blackhoard. The simplicity of operation was
emphasized, but attention was drawn 1o the
necessity of exact synehronisation hetween the
speed of the drum in the broadeasting studio
and of that in the machine.

On Friday next Capt. Plugge will entertain
niembers with a cinema radio travel talk.
enthusiasts are invited to attend. )

ilon. secretary: Mr. H. E. Cowben, B.Sc., 24,
Park Lane, Wembley.

Moving Coil v. Cone.

Surprising results were obtained at the last
meeting of the Ilford and District Radio
Society, when a coil-driven toud-speaker was com
pared with a double-cone type. The instruments
were operated from a set embodying a ferranti
push-pull transformer. The execlient perforni-
ance of the cone astonished everyone present,
the reproduction of both high awnd low notes
arousing special comment, It was noticed that
the cone gave clearer volume than the moving
coil instrument.

Tlon. secretary: Mr. C. E. Largen, 16, Clements
Road, Ilford.
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Events of the Week in Brief Review.

WIRELESS ¢ ON TAP."

The Llandudno Urban Distriet Council
has sanctioned the proposals of Broadcast
Relay Service, Ltd., for a broadcast re-
ception relay station in tle town.

cCcoOo
LISTENERS' LIFE INSURANCE.

German listeners will receive a welcome
New Year present in 1929, when, in return
for their licence fee, they are to be
granted free insurance against death, per-
sonal injury, and damage to property aris-
ing out of the use of wireless.

coco
ANXIOUS DAYS FOR THE CROOKS.

The establishment of a chain of police
wireless stations round Britain is to be
considered at a Scotland Yard conference
early in November. The proposals in-
clude the provision of wireless picture
transmitters and receivers for the inter-
change of finger-prints and portraits of
crimmals, e

0000

AUSTRIA INAUGURATES PICTURE
BROADCASTING.

The first official picture broadcasting
service in Europe was opened on Monday,
October 15th, by the Austrian Broadcast.
ing Company, using the “ Fultograph »
system. The inaugural ceremony at the
Vienna station was attended by the Presi-
dent of the Austrian Republlic and lis
Ministers.  Aceompanying his portrait,
which was the first to be transmitted,
President Hainisch sent the following
written message : “ All success and widest
g-irm’llation to Austrian picture broadcast-
ing.

‘The picture transmissions take place
daily between 3.30 and 4.0 p.m. (Central
European time) and after 11.30 p-m.

0000

PICTURE TRANSMISSIONS AT
MANCHESTER SHOW.

Daily picture transmissions, using the
*“ Fultograph ** system, are taking place in
the City Hall at the Manchester Wireless
Exhibition,

The transmitter, whicl has been lent by
the Association of Radio Societies, is situ-
ated in the gallery and is working, it is
understood, on a wavelength of 70 metres
and  with an input of approximately
20 watts. The pictures are received on
three sets in different parts of the hall.

B 27

A POPULAR CAUSE.

At the inauguration of the new wire-
less installation in Berrington Hospital,
near Shrewsbury, it was stated that the
greater part of the £200 required had
been publicly subscribed within a fort-
night.

ccoo
TOO PORTABLE ?

Messrs, The B. and J. Wireless Co.,
of 2 and 3, Athelstone Mews, Strond
Green Road, London, N.4, would welcome
information concerning the whereabouts of
an  All-British Super-Four portable set,
No. C144, taken from their works a few
days ago. The number of the Mullard

Pentode in the set is 1436.
cocoo

REAL HIDDEN TRANSMITTER HUNT.

The Ttalian exile, Pertini, whose secret
wireless transmitter was discovered by
the Frencht police in a forest cottage at
Eze, near the Ttalian frontier, a few days
ago, has confessed that he was engaged
in transmitting to his political friends
the text of anti-Fascist articles which
could not be taken across the frontier.
He refused to indicate the station with
which he had been working.

cooco
'PHONING TO CANADA.

The Transatlantic Telephone Service
was extended last week to include all
parts of the Provinces of Ontario and
Quebec, The minimum call fee for a
three minutes’ conversation varies be-
tween £9 and £11 8s., according to dis-
trict. Subscribers wishing to book a call
should ask their local exchange for
“ Canadian Service.”

coCo

“ WHAT'S ITS HORSE-POWER ? "

Tired of the careless manner in which
Press and public allude to ** super power
in broadecasting stations, Mr. O. H. Cald-
well, of the U.S. Federal Radio Commis-
sion, suggests rating all stations according
to theiv horse-power. This system, he
contends, would give uninformed people
a truer conception of the comparatively
small power used by even big stations.
‘“ Sixty-five horse-power stations like
WEAF and KDKA, both 50 kW. trans-
mitters,”” he explains, “are not really
formidable when compared with a seven-
passenger antomohile which consumes
almost exactly the same amount of
power.”’

www.americanradiohistorv.com

ONLY INSIPID.

“On the ordinary wavelengths I also
found that there was a tendency for in-
sipid oscillation to take place.’’—Wire-
less correspondent in a Northern paper.

This gentleman is fortunate. Most of
the oscilkation we have met with has. justi-
fied a stronger adjective.

cocCco

NOT PAYING THE PIPER.

The resignation of Mr. Eric Dunstar
and other Luropean members of the stafl
of the Indian Broadcasting Company has
followed an uphill battle for many months
with inadequate funds and a consequent
lack of popular interest in the pro-
grammes. At the beginning of this year
Mr. Dunstan returned to Kngland for a
short time in an cndeavour to raise more
capital.  He obtained promises of
£10,000.

[*ReNele)

CABLE V. WIRELESS AGAIN.

A rival to the Transatlantic Wireless
telephone service is foreshadowed by the
anunouncement of the Bell Telephone Co.
of New York that its engineers have per-

“fected a cable which can be used for sub-

marine telephony over long distances. The
construction of a Transatlantic telephony
cable is now under consideration.

Meanwhile it is interesting to note that
the British Post Office and the American
Telegraph Co. have decided to build addi-
tional wireless transmitters for the Atlan-
tic telephone service. There are at present
two channels available, and it is hoped
that a further transmitter may be avail-
able by July next. 'The construction of
yet another is being considered,

oocoo0
SCHOOL FOR HOME CONSTRUCTORS.

Parisian listeners who are anxious to
obtain personal tuition in the construc-
tion of wireless sets are catered for by a
“radio school ” which announces the
opening of its sixteenth course of instruc-
tion. The course lasts two and a half
months and is intended to provide
students with a practical knowledge of
set building and the detection of faults.

co0oO0
A ROOF ADVENTURE.

The world is wonderfully quick at sus-
pecting felony, and the fact that the
suspect is a wireless enthusiast does not
necessarily soften suspicion. Mr. A. G.
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Cheetham, who was acquitied at the
Greenwich Police Court recently of a
charge which might hbe levelled at many
a wireless amateur, can hear testimony
to the truth of the alove statement.
According to his own declaration, on
oath, which the magistrate accepted,
Cheetham was erecting an aerial on the
roof of his house. But his neighbour saw
him step on to the roof next door and
called a policeman, with the result that
the enthusiast was charvged with trespass-
ing for an unlawful purpose. Which

shows that one cannot be too careful!
V00O

HOW TO LISTEN.
“Que listens best, I think, reclining at
one’s ease on a divan or in some luxurious
If the room be long and

armchair.

Wireless
World

the avowal of the Indian Radio Times
that the advertisements have not yet been
paid for, and that no reply can be ob-
tained from the advertisers!

00oo

PLEA FOR SLOW ANNOUNCEMENTS.

A tribute is paid to British and Dutch
anuouncers in a letter printed in the
Christian  Science  Monitor, DBoston,
U.S.A. The writer complains that Ameri-
can announcers speak oo fast.

““ Here, in Bloemfontein,”” he suys,
“ there are numerous radio enthusiasts
who operate short-wave radio sets. We
receive radio programmes over the cther
fairly consistently as regards volume, but
we sometimes find it most difficult to
follow vour American announcers—they
speak so very rapidly. In this respect

OCTOBER 24th, 1928.

Italian, Jupauese, Norwegian, and Span
ish, is the task before the international
committee now in session under the
chaivmanship of Mr. Herbert G. Wil-
liamg, M P., Parliumentary Sercelary of
the Board of Trade. The formation of
this commitlee is the outcome of a re-
commendation made by the British
(Government last vear at the International
Radio Conference in Washington.
0000

TRANSATLANTIC LUNCHEON SPEECH.

Sir William Joynson-Hicks, the Home
Secretary, listened last week to an after-
luncheon speech delivered by a speaker
who was over three thousand miles away
from the luncheon party. The occasion
was the inauguration of a new factory
at Brentford of the Firestone Tyre and

AMATEUR TRANSMITTERS IN CONFERENCE.

Many well-known transmitters will be recognised in this photograph taken at

the Annual Convention of the Radio Society of Great Britain, on September 29th last, at the Institution of Electrical Engineers. Full
plate prints of this photograph are obtalnable, price 3s. each post free, on application to the Society.

narrow, a4 divan similurly proportioned
and covered with one of the damasks of
artificial silk and wool, patterned ulso
with Chinc=e themes, will fit in admir-
ably.”—DMrs. Gordon-Stables in The
Woman's Page, Daily Lxpress.
[CReReR+)

G.R.C. AMATEUR-BAND WAVEMETER.

In connection with the review of the
above instrument in the issue for October
17th, it should be noted that the ageuts
in this country for all G.R.C. products
are Messrs. Claude Lyons, Ltd., 76, Old
Hall Street, Liverpool.

0000

A MYSTERIOUS *RADIO SOCIETY.”

Readers in India may be glad to have
{lLeir attention drawn to a warning which
appears in the Indian Radio Times con-
cerning advertisements in that journal
issued by the ¢ Indian Radio Society.”
In response to the anncuncements several
people have forwarded the 10s. sub-
scription asked for, but beyond a formal
acknowledgment, have heard nothing
furiher.  Confidence is not restored hy

KDKA is not quite so bad, but WGY
and several other stations deliver their
announcements loo quickly. Chelmsford,
England, and PCJJ, Hilversum, Holland,
announce so that every word is distinct.”

0000

NEW TRANSMITTER AT EINDHOVEN.

A new short-waver with the call sign
PBF5 is now operating from Eindhoven
on a wavelength of 41.3 metres.

The station is intended for communi-
cation with amateur stations throughout
the world, and already excellent reports
have been received from various paris of
Europe.

Readers who hear this station are re-
quested to communicate with Philips
Lamps, Ltd., 145, Charing Cross Road,
London, W.C.2.

0000

INTERNATIONAL SIGNALS CODF.

The compilation of a revised Inter-
national Code of Signals in seven lan-
guages, viz., English, French, German,

www.americanradiohistorv.com

Rubber Co., and the speaker was Mr.
Harry S. Firestone, whose address was
conveyed via the Transatlantic telephone
from Akron, U.S.A. Every word was
heard clearly on loud speakers distri-
buted round the hall.
Cc00O0
SUNDAY EVENING CONCERTS
FROM HOLLAND.

On Sunday last listeners in Britain
were able to hear the first of a series of
fortnightly broadeasts from Hilversum,
carried out by arrangement with Messrs.
jrandes, Ltd., manufacturers of the well-
known Brandes radio products. It s
stated that the object of these concerts
is o help to bridge the gap between 5.30
and 8 o'clock on Sunday evenings, when
the B.B.C. stations are closed down.
The programmes consist of orchestral
selections under the direction of Hugo de
Groot. Public views and criticisms on
the transmissions, which will be made on
1071 metres, are invited by Messrs.
Brandes, Ltd., and should be addressed
to Cray Works, Sideup, Kent.
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A Review of Manufacturers’ Recent

NEW HARLIE COMPONENTS.
Slow  Motion Dial (Mode 15) —The

indicating dial is 3{in. in diameter, giv-
ing an open 100-degree scale, and s
enclosed in a moulded shell with circular
winduws for station logging and a cellu-
loid window at the top carrying a hair
line.  The paper dial is mounted on a
brass disc driven directly by the large
central knob.  The edge of "the disc is

serrated and a vernier pinion, operating
against spring tension, engages with the
edge of the dial when the bottom adjust-
This gives

g kneb is pushed forward.

Harlie slow-motion dial, neutralising
condenser and  anti-micrephonic  valve
holder.

a positive wear drive of 16 to 1 when
required ; normally the slow-motion gear
Is out of action. " A saw-cut is provided
in the vernier kuob for remotle control
on short waves, making use of a long
isulated  screwdriver. 'T'he component
as u whole is soundly made, and the
vernier pinion disengages without alter-
ing the dial setting. The price is 4s. 3d.

Neutralising — Condenser.—This  com.
ponent is notalle for its rerfectly fitting
fast thrvead adjustment which is entirely
free from side pluy or backlash and

B 29

enalles  the neutralising point to be
found with rapidity and precision. 'The
electrodes  arve concentric  and  short-
circuiting is thevefore impossible. Capa-

Slow-motion device in the Harlie dial.

city measurements show the minimumr to
be 8 micromfds. and the maximum
32 micro-mfds. The price is 3s. 9d.

Auti-microphonic  Valveholder.—Tioth
the sockets and suspension in this valve
holder are made from phosphor-bronze
coil springs which are soldered to the
terminal tags. Screw terminuls are also
provided, and the price is 1s. 3d,

All the ahove components are made by
Messrs.  Harlic Bros., Balham Road,
Lower Edmonton, London, N.9,

563

Products.

N.S.F PRODUCTS.

The N.S.F. new type log condenser is
probably  the wmost important  of this
series of components. It is made in two
capacities,  0.0005 mfd. at 7s. and
0.0003 mfd. at 6s. 94, Although low in
price, the workmanship is exceptionally
good and the condenser is in every way
a precision job worthy of the highest
class receivers. The bearings are adjust-
able and the hollow shaft is fitted with
an extensible spindle the length of which
may he adjusted to suit any make of
slow-motion dial. A specimen 0.0305 nifd.
condenser was found to have a maximum
capacity of 0.000565 mfd. and a minimum
of 14 micro-infd,

The N.SF. valve holder sells at 1s. 6d.
and is of the non-microphonic type. The
valve legs fit into holes drilled in the
spring-mounted  moulded body, contact
being made by flat springs recessed into
the sides of the holes. The top of the
holder is protected by a dust cover with
an annular selector ring which prevents
incorrect insertion of the valve.

The N.S.F. reservoir condensers are ol
the paper-dielectric type and are ohtain.
able either with soldering tags or with
terminals.

All the above products are handled by
Messrs. 8. W. Lewis & Co.. Id., 39,
Victoria Street, London, S.W.1, who are
also agents for “ Weilo ” transtormers,

N.S.F. new type log condenser, spring~mounted valve holder and 2 mfd. fixed condenser,
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TUDOR H.T. UNITS.

The new type 5 ILT.1 unit is made on
the mounobloc principle and consists o
five cells in a single glass container with
moulded glass partitions. The disadvan-
tages of this form of construction have
baen entively overcome by ihe use of ex-
ternal intercell conneclors above the sui-
face of the sealing compound. The tops
of the glass partitions also protrude above
the swiace of the wax so that there is
no possible chance of leakage between the
cells. \Vith the counnectors exposed in
this way adjustment of the ILT. voltage
in 2-volt steps is possible.

To prevent the accumulation of acid ou
thé top of the battery due to spraying.
exceptionally long porcelain veuts are
fitted which effectively trap any spriy.

Fach unit is supplied with a slotted
bridge piece for connection to the
adjacent umt in the battery.

The new Tudor type 5 H.T.1, high tension
unit.

The 5 H.T.1 unil, which costs 7s. 6d.,
pas a capacity of 2,500 mA/hours and
will hold its charge for three months. A
larger size, type 5 41.T.2, is available at

10s. The makers are Tudor Accumulator
Co., Ltd.. 2, Norfolk Sireet, London,
w.c.2.

[eRelyelia]

DAVEX TUNERS.

The Davex tuner units cover wave
bands from 200 to 600 and 1,000 to 2,000
metres, and are made in two types, oune
with terminals and soldering tags for
panel mounting, and the other with pins
for fitting the standard six-pin baseboard
mount. The units are both exceptionally
neat and compact, the length being only
3in. and the diameter 25in. The outer
paxolin former carries ths short-wave
coils, which are protected by sheet cellu
joid. Aerial and reaction windings ave
placed at opposite ends of the grid wind
ing, the turus of which are spaced in
aceordunce with the best practice.

Wireless
World

Mounted  concentrically inside the
short-wave former is a 1§in. tube carrying
the long-wave coils.  These are pile-
wound, and comprise the usual aevial,
grid and reaction windings. A radial

type three-contuact switch mounted ou the
underside of the top end plate changes
all three coils from long to short waves.

Davex tuner units for six-pin base and
panel mounting.

The switch is operated by a single knol.
and the tlrec contact buslies are insi-
luted from each other.

The spaced turns in the shiort-wave
winding and the pile-wound long-wave
coils, us well as the compact construc
tion, raise the Davex unit  above the
general run of tuner units.

The makers ave the St. Mary’s Motor
Co., St Mary's Road, Market Har
borough.

WESTON ACCUMULATOR CARRIER.

This carrier is built up of aluminium
and immediately adjusts itself to the sizu
of the accumulator to be transported. Tl
will accommodate the majority of 2-, 4,
and 6-volt L.T. batteries and the heaviest
battery can be carried without discom-
3 with an

fort as the handle is fitted |
ebonite roller.  Considerable ingenuily
(
] .

Weston adjustable accumulator carrier.

www americanradiohistorv com

CCTODBER 24th, 1928.

has been displayed in the arrangement of
the riveted joints, so that the currier
folds together neatly when not in use and
can be carried in a coat pocket.

The carrier is made by The Horstmatn
Gear Co., Ltd., Newbridge Works, DBath,
and the price is 2s.

€cC002

< DORIC” CABINETS.

There is nothing in the appearance of
“Doric *’ cabinets to indicate that they
can be completely dismantled for puck
ing in a few minutes. The french
poiished mahogany finish is in no way
marred by visible jointing devices, us the
cubinet is held together by well-fitting
internal  wood  pegs
projecting from  the
corner posts into the
paseboard and the top
frame  carrving  the
hinged lid. The sides
{it into grooves in the
corner posts, and, if
desired, metal screen-
ing plates may also bLe
inserted on the inside.

The sizes range from
12in. x Tin. x 7in.  to
24in. x 8in. X 10in. at
prices from 21s. to 42s. 6d. The makers
are Messrs. Thomas O’Brien, Ltd., 30,
Slater Street, Liverpool.

¢ Doric "’ cabinef, which is

collapsible
obtainable either in french polished maho-
gany or oak.

Hobbies, Ltd., Dereham, Norfolk.
Tilustrated 280-page  catulogue  with

Rudio Section and other sectious of in-
tetest to the constructor who builds his
own cabinets; price 9d.

c

The Edison Swan Electric Co., Ltd.,
1235, Queen Victoria Street, London,
1.C.4.—“The Valve Catalogue ”—illus
{rated list of all current Ediswan valves,
complete with characteristic curves.

QCGo

Evershed and Vignores, Ltd., Acton
Lane Works, Chiswick, London, W.4.—
¢ Insulation Testing,” a handbook show-
ing the applications of the * Megger " to
electrical testing.
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BARCELONA (Radio Barcelona), Call EAJL (344.8
metzes) ; 1.5 kW,—6.0, Lxchange Quotations. 6.10,
Sextet Selection, March, Salut aux Vainqueurs (Meni-
chetti). 8.25, Orchestral Selections : Selection from
Countess Maritza (Kalman) ; El carro de la alegria
(Camypifia and Corral) ; Waltz, Luna de miel (Wald-
teufel). 8.30, Advanced I'rench Lesson by Prof.
Martin. 9.0, Chimes and Weather Report, 9.5,
Exchange Quotations and News. 9,10, Orchestral
Concert : March, Who Goes There ? (Bath) ; Selection
from Lohengrin (Waguer) ; Sardana, La jola de
I'Emporda (Molas) ; American Dance, La desposada
(Cotd); Waltz, Cheritza (Breau, Ford and Bibd);
March, Premieres fleurs de printemps (Kockert),
10.0, Programme relayed from Madrid, EAJ 7.

BERGEN (370.4 metres) ; 1.5 k\W.—6.0, Programme
for Children. 6.80, Talk for Girls. 7.0, Orchestral
Concert. 7.50, Topical Talk. 8.0, Talk by Dr. Binar

Lexow. 8.30, Concertina Concert by Mr. Knut and
Nils T{aga. 9.0, Weather Report, News and Time
Signal. 9.15, Dance Music. 11.0 (approx), Close
Down.

BERLIN (Konigswusterhausen) (1,250 metres) : 40 kW.
—3.0, liducational Talk. 3.30, Talk by Dr. Hertneck.
4.0, Programme from Hamburg. 5.0, Dr. K. Miiller,
Talk: Difficult Children in the Working Class I'amily.
6.30, Llementary Spanish Lesson. 5.55, Herr Ohr-
mann, Talk : Bruckner. 8.20, Dr. Eberhard Preussner,
Talk: Modern Literature. 7.0, Programme from
Voxhaus.

BERLIN (Voxhaus) (484 metres) ; 4 k\V.—9.10 a.m.,
Market Prices. 9.15 a.m., \Weather Report, News and
Time Signal. 10.0 a.m., Programme of Gramophone
Records. 10.30 a.m., Exchange Quotations. 11.55a.m.,
Time Signal. 12.30, Weather Report and News. 1.0,
Programme of Gramophone Records. 2.0, Exchange
Quotations, Agricultural Report and Time Signal.
3.0, Talk by Prof. C. Fries. 3.30, Oskar Baum reads
from his own Works. 4.0, Concert: Overture to Si
j'étais Roi (Adam); Waltz, Frihlingsstimmen {Joh.

Strauss) ;  Selection from Arfadne auf Naxos (R.
Strauss) ; Minuct (Paderewski); Reminiscences of
Capri {Becce}; Contre-Tanz, No. 1 (Beethoven) ;

Tango, Para Ti (Lichtenstein) ; followed by Announce-
ments. §.30, Dr. Paul Frank, Talk : Medical Hygiene.
6.0, Herr Wasewitz, Talk : The Manifold Activities of
the German Health Insurance. 6.30, Kurt Lubinski,
Talk: In the Coming Lands of the East—Among the
Turkish and Mongolian Peoples. 7.0, “With the
Microphone Through Berlin,” followed by Weather
Report, News, Time Signal, Sports Notes and Dance
Music. 11.30 (approx.), Close Down,

BERN (411 metres) ; 1.5 kW.~—11.43 a.m.. Time Signal,
Weather Report and Exchange Quotations. 11.50 a.m.,
Programme of Gramophone Records. 2.56, Inter-
national Time Signal from the Neuenburg Observatory.
8.0, Orchestral Selections. 3.80, Programme for
Children by Friulein Alice Gscll. 4.0, Orchesiral
Concert. 6.29, Time Signal and Weather Report.
6.30, Talk by C. von Harten. 7.0, Symphony Concert,
relayed from Basle (1,010 metres). 8.0 (approx.), News
and Weather Report, 9,16, Orchestral Selections.
9.35, Dance Music, 11.0 (approx.), Close Down.

BRESLAU (322.6 mefres) ; 4 kW.—3.0, Review of
Books by Christa Niesel-Lessenthin. 3.30, Concert
from the Goldene Kroue Café. 5.0, Walter Schubert,
Talk: The Chemist and Night Service, relayed from
Gleiwitz (329.7 metres). 5.95, Esperanto Lesson by
Alfred Hanuschke. 5.35, Arno Nadel reads from his
own Works, 6.25, Legal Shorthand Lesson. 8.50,
Georg Lichey, Talk: The Treaty of Verdun. 7.15,
" Achtung ! Strassenkreuzung ! ” Revue (Bischoff and
Lngel), followed by News. 9.30, Dance Music. 11.0
(approx.), Close Down.

BRUNN (441.2 metres) ; 3 kW.—11.0 a.m., Time
Signal, News and Agricultural Report. 11.30 a.m.,
Concert. 1215, Talk by the Mayor of Brinn. 1.30,
Market Quotations, Weather Report and News.
2.0 to 10.0, S.B. from Prague.

BRUSSELS (508.5 metres! ; 1.5
Music from the Armenonville Tea Rooms. 5.30,
Trio Concert: Selection from Mignon (Thomas);
Longchamp fleuri (Waldteufel) ; Promenade senti-
mentale (Dubhois); Bubbly (Bruhar). 6.15. Elcmen-
tary English Lesson. .25, Advanced English Lesson.

b !

kW.—5.0, Dance

SATURDAY, OCTOBER 27th.

i All Times are reduced to Greenwich
i Mean Time and are p.m. except '

where otherwise stated.

6.45, Trio Selections: Idvlle passionnelle (Razigade) ;
Serenade  (Gaudolfo) ;  Intenimezso  (Zilcher). 7.0,
Gramophone Selections.  7.30, ** Radio-Chronique.”
8.15, Concert : Prelude (Rachmaninolf) ; Schéhérazade
(Rimsky-Korsakoff) ; Air ffoin Prince Igor (Borodiue) ;
On the Steppes of Central Asia (Borodiue); Romance
for Horu (Scriabine); Antar (Rimsky-Korsakoff);
Topical Talk; Gopak (Moussorgsky); Songs, (a) Les
forcants (Gretchaninoff), (b) Orientale (Cui), {c) Sercn-
ade {Glazounoff} ; Choral Selections, (a) lac endormi
(Pfeil), (b) Ho mon ami (Gretchaninoff}, {¢) Que les
balles siftlent; Military Song; Dances from Kovant-
china (Moussorgsky); DPrelude (Scriabine); Dances
from Prince Igor (Borodine). 10.16, News and Close
Down.

BUDAPEST (556.6 metres) ; 20 kW.—-4.0, Literary
Programme. 5.0, Orchestral Concert relayed from
the Café Ostende. 6.0, Talk. 6,30, Relay of an
Opera. In the First Interval at 7.20, Racing Results.
In the Second Interval at 8.25, Time Signal and News,
9.30, Wedther Report, followed by Concert from the
Café Emke.

CRACOW (566 metres) ; 1.5 kW.—5.0, Programme
from Warsaw. 6.0, Miscellaneous Items. 8.25, English
Talk by Mr. Jean Stanislawski. 7.0, Time Signal and
Agricultural Report. 7.10 News. 7.30, Programme
from Wargaw. 9.30, KRestaurant Concert. 10.30
(approx.), Close Down.

DUBLIN, Call 2RN (318.1 metres) ; 1.5 kW,—1.30,
Weather Report and Gramophone Selections. 7.20,
News. 7.30, Selections by Va! Vousden {Eutertainer).
7.45 Irish Lesson by Scamus O'Duirinne. 8.0,
‘* Sovereign Love ”: Sketch by Mary Sheridan and
Company. 8,30, * Faust,” Opera (Gounod). 10.30,
News, Weather Report and Close Down.

FRANKFURT (428.6 metres) ; 4 k\V.—2.55, Hints
for the Housewife, by Fini Pfannes. 3.35, Vocat and
Orchestral Concert:  Selections from The Circus
Princess (Kahndn); Tenor Solo from Der Orlow
{Granichstaedten) ;  Romance from Eine I'rau von
Format (Kraus) ; Tenor Solo from The Blue Mazurka
(Lehdr); In the Interval, Club News and other
Announcetients.  §,10, Reading by O. W, Studtmann.
5.45, Conrad Brosswitz, Talk: (German Intellectual
Life in the first half of the Nineteenth Century. 6.15,
Shorthand Lesson by Georg Kalis. 6.45, I'rof. Max
Flesch, Talk: Dasteur, Koch and Behring. 7.15,
Adolf Stoltze Programme by Lene Obermever and
Hans Nerking of the Frankfurt Dlavhouse. 8,15,
Variety Concert, followed by Dance Music from
Berlin. 11.30 (approx.), Close Dowu. :

BAMBURG, Call HA (in Morse) (394.7 metres) ; 4
kW.—8.15 a.m., News. 10.0 a.m., Programme of
Gramophone Records. 11.10 a.m., Weather Report.
11.15 a.m., ¥xchange Quotations. 11.30 a.m., Concert
relayed from Hanover (297 nietres). 11.45 a.m. (in the
Interval), Shipping [orecast. 11.55 a.m., Time
Signal.  12.10, News. 1.40, Exchange Quotations.
2.30, Review of Books. 3.0, Labour Exchange Report.
3.15, Dr. Wilh. Heinitz, Talk : The Works of Kreisler,
with Illustrations. 4.0, Flute and Pianoforte Recital
from the Works of Modern Composers. 5.0, Request
Prograinme, 6.0, Dr. Kohler, Talk : Handicraft and
Culture, relayed from Kiel (254.2 metres). 8.25, Dr.
Hodann, Talk: The Years of Adolescence and Diffi-
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culties of Up-bringing. 6.55, Weather Report. 7.0,
** James Cook,” Wireless Suite by Otto Reiner, Music
by Horst Platen, (a) London, (bj Tahiti, (¢) Atlantis,
(d) Death on Hawaii. 8.30, Concert: *’The Harz,”
Harz Saying, Es grine die Tamne, es wachse das Erz;
Invitation to the Journey {Anders) ; Harz Poems from
Tiedge and Stolberg; Over the Wilklemann (Schulze-
Schubert) ; Harz Pictures (Bodenstedt); The Stars
(Klopstock-Schubert) ; Extract from Goethe's Harz
lravels; Rhapsody (Brahms); Poems of the Harz;
Harz Parody from 1824, Knowest thou the Land ? 8
Heinrich Heine travels to the Harz; Der Berg-
mannsgruss ; Princesse Ilse (Roquette); Herr Hein-
rich sitzt am Vogelherd (Léwe); Buko von Halber-
stadt (Siemers) ; Gliick auf! From the Visitor’s Book
on the Brocken; Walpuargisnacht (Meudelssohn).
8.15 (approx.}, Weather Report, News, Sports Notes
aud Aunouncements, 9,30 (approx.), Cabaret Concert.

HILVERSUM (1,071 metres) ; 5 kW.—11.40 a.m.,
Police Announcements. 12,10, Concert of Trio Music.
1.40, Programme relayed from the T'uschinski Theatre,
Awsterdam. 3,10, Talk. 8.40, Italian Lesson. 4.40,
I'rench Lesson. 5.80, Orchestral Concert: Overture
to Das Nachtlager in Granada (Kreutzer) ; Primavera
Serenade (Grit) ; Waltz, Flattergeister (Joh. Strauss) ;
Selection from Day and Night (Lecocq) ; 'Cello Solo,
Bereeuse de Jocelyn (Godard); Spass muss sein
(Morena) ;  Finale. 6.30, German Lesson. 7.25,
Dolice Announcements. 7,40, Programimne arranged
by the Workers’ Radio Society; Concert and Talk.
11.15 (approx.), Close Down.

M ABROAT)

HUIZEN (340.9 metres) ; 4 kW.—Transmits on 1,870
metres from 5.40.—12.10, Concert of Trio Music.
2.40, Programme for Children. 5.10, Gramophone
Sclections.  6.40, English Lesson. 7.10, Lesson in
Dressinaking. 7.40, Talk on Economy by Dr. H. A.
Kaag. 8.0, Orchestral Concert with Baritone Solos
and Selections by a Mixed Choir.

JUAN-LES-PINS (Radio L) (244 metres) ; 1.5 k\V.—
1.0, Orchestral Concert: Selection from The Count of
Luxembourg (Lehér) ; Serenade (\Wagner) ; Ariadne
(Massenet) ; Je pense (Tosti); Les cent Vierges
(Lecocq) ; Le dernier amour (Gung'l); followed by’
News, Talk for Women by Mme. la Comtesse de
Tremeuge and Concert.

KALUNDBORG (1,680 metres) ; 7 k\V.—Programme
also for Copenhagen (337 metres).—8.30 a.m., Morning
Gymnastics. 10.0 a.m., Weather Report. 10.15 a.m.,
Educational Talk. 12.15, Talk. 2.0, Programme for
Children. 2,30, Instrumental Concert: Overture to
Rosamunde (Schubert) ; The Morning, frgm Pastorale,
Op. 50 (Selim Palmgreen); \altz from Thukimo
(Palmgreen) ; La fille aux cheveux de lin (Debussy) ;
Peer Gynt Suite (Grieg), (a) Morning, (b) Anitra’s
Dance, (c) The Death of Aase, (d) In the Hall of the
Mountain King; Knud Lavard {Gade); Holger
Danish Songs (Gade) ; Sangs (Bechgaard), (a) In the
Twilight, (b) 1 Asked the Lark, (c) Farewell; Prae-
Iudium (Jarnefelt) ; Waltz, Dorfschwalben in OQester-
reich (Jos. Strauss); Fantasia of Jutland Melodies
(Jos. Strauss) ; Schoén Rosmarin (Kreisler) ; Selections
from Tordenskjold Suite (Halvorsen), (a) Rokoko,
Rigaudon, (b) " Krigsmarch. 5,20, Talk by Axel
Degenkolv. 6.0, News and Fxchange Quotations.
6.15, Time Signal, 6.30, Talk. 7.0, Chimes from the
Town Hall. 7.2, Concert of Old Dance Music : March,
Hoch Wien (Bayer) ; Waltz, My Dream (Waldteufel) ;
Polka, Off to the Hunt (Fahrbach); Mazurka, La
Tzigane {Gannc) ; Old Dances of North-West Jutland,
(3) loppen, (b) Engelsk, (c) Vals, (d) Totur. (¢) Reel ;
Spitzentuch Quadrille (Joh. Strauss); Waltz, Hes-

perusklinge (Gung'l); ~ Camilla Polka (Lumbye);
Gallop, Lxpress (Waldteufel), followed by News.

8.15, Reading by Dr. Egill Rostrup. 8.45, Programme
of Dictures of Folk Life. 9.45, Dance Music from the
Industri Restaurant. 11,0, Chimes from the Town
Hall. 11.15 (approx.), Close Down.

KATTOWITZ (422 metres) ; 10 k\WV.—3.0, Programme
of Gramophone Records. 4.10, Music Lesson by F.
Sachse. 4,35, Children’s Letter Box. 5.0, Programme
for Children. ~ 6.0, Announcements. 6.30, Talk by Mr,
K. Zienkiewicz. 7.30, Programme from Warsaw.
9.0, Weather Report and News. §.30, Dance Music.

KAUNAS (2,000 metres) ; 7 k\V.—3.0, Concert:
Pesther Waltz (Lanner); Potpourri, Ifir meine
Freunde (Komzak); Serenade (Drigo); Pizzicatto
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Programmes from Abroad.—

(Poppy) : La Cumparsita (Rodriguez) ; The Warrior's
Farewell (Lindsay) ; La Chanson ¢'Hamid (Salabert) ;
New Life March (Heinecke) ; Selection from I Pag-
liacci {1.eoncavallo). 4.0, Talk Ly Ziginas Kuzmickis.
4.30, Musical lnterlude. 4.45, Talk. 5.30, Announce-
ments. 6.0, Weather Report and News. 8.15, I'ro-
gramme Anaouncements.  6.30, Faust,” Opera
(Gounod) from the National Theatre.

LAHTI (1,522.8 metres) ; 53 kW.-4.0, Orchesiral
Concert : March (Teike) ; Overturc to Light Cavalry
(Suppey ;  Selection from Deer Zarewitsch (Lehdr):
Minuet (Kastal); Crescendo (Lassen) ; Waltz (Yoshi-
tomo). 5.15, Progranune of Talks. 8.0, Violin-Recital.
6.40, Orchestral Selections. 7.0, Recifal of Finnish
Songs. 7.20, Orchestral Selections.  7.45, News in
Finnish and Swedish. 8.15, Dance Music. 106.0
(approx.j, Close Down.

LANGENBERG (468.8 metres) ; 20 k\W.—Programme
also for Aix-la-Chapelle (400 metres}, Cologne (283
metres), and Wiinster (200 metres).—11.10 a.m.,
Gramophone Selections. 12.5, Vocal and Orchestral
Concert : Waltz, Wo die Zitrenen blih'n (Strauss);
Overture to Hamlet (Gade); ol Nidrei (Bruch);
Selections from The Huguenots (Meyerbeer); Tenor
Solos, {a) Der letzte Gruss (Levi), (L) Herzensfrithling
(Wickede) ; Suite No, 2 from L'Arlésienne (Bizet) ;
Toscanetta (Becee) ; Erotica (Grieg) ; Potpourri from
Die Puppenfec (Bayer). 1.80, Wireless Announce-
ments. 2.40, Herr A. Wurbs, Talk: Wireless Tech-
nology. 3.0, Auccdotes of the Lower Rhine by Her-
mwan’ Jung,  3.80, Programme from Konigswuster~
hausen. 4.0, Hilde Hirsch-Stern, Talk : Gymnastics
for the Professional Woman. 4.29, linglish Lesson by
Prof. I'. Hase. 4.45, Occhestral Concert @ March, Mit
Lichentaul und Schwerten (Blon) ; Overture to 1he
Black Dowino (Auber) ; Waltz, Kin Abend in Sevilla
(Ohlsen) : Selections from Coppelia (Delibes) ; Engel-
reigen (\Wolf-Ferrari), (b) Moment Musical (Schubert).
5.30, Prof. Ebermayer, Talk: Doctor and Patient
from a Legal Standpoint. 6.15, Herr W. Stern, Talk
for Workers—Social Problems—Building and Archi-
tecture in Great Cities. 8.40, Dr. Otto Forster, Talk :
German Cathedrals. 7.0, Variety Concert: ‘' Der
Sdugling "' ; Intermezzo, Kindtaute (Hans Miller-
Schivsser). 9.30, News, Sports Notes, Announcements
and Dance Music. 12.0 Midnight (approx), Ciose
Down.

LEIPZIG (365.8 metres) ; 4 kW.—4.45, Wireless News
and Talk. 5.20, Weather Forecast, Time Signal and
Labour lxchange Report. 5.80, Programme from
Konigswusterhausen. 6.0, Rektor Jusef Greff, Talk :
Pswvcholugy. 6.30, Dr. Hans Mayer, Talk: James
Cook. 7.9, Jacob Schafiner reads trom his own Works.
7.30, Cabaret Concert; in the Interval at 8, News,

Sundav Prograinme Annotncements and  Sports
Notes.  9.30 (approx.), Dance Music {rom Voxhaus.

MADRID (Uuion Radio), Call EAJL (375 metres) ;
3 kW-—7.0, Chimes and Concert by the Station
Sextet : Selection from La reina mora (Serrauo) ;
Selection from Le chemincan (Leroux) ; Selcction
from Los sobrinos del Capitin Graut (Caballero) ;
Interlude by Luis Medina. 8.0, Dance Music, 8.25,
News and Anuouncements. 9,45, Weckly Market
Report. 10.0, Time Signal, followed by Sclection
from ** The Dollar I’rincess *'—Operetta {L'all) ; News
and Announcements.  12.30 a.m. (approx.) (Sunday),
Close Down.

MILAN, Call 1MI (549 metres) ; 7 k\W.—3.30, Time
Signal, followed by Concert of Quintet Selections :
Siavouic Dances, Nos. 8 aud 6 (Dvorih); Selections
trom \'ecchia Milano (Vittadini) ; Selection  from
Lohengrin (Wagner) ; Le Syréne (Waldtenfel); Can-
zone di calendimaggio (Lattuada). 4.0, Exchange
Quotations. 4,20, Progranmme for Children. 4.45,
Agricuftural Report and News. 7,15, Tune Signal.
7.17, Wireless Notes and  Annguncements. 735,
Time Signal and Talk, 7.45, News. 7.50, Concert:
G. M. Ciawpelli, Talk : The E.LAR Madrical Society,
and its Artistic Aius ; Recital by the Madrigal Society ;
Reading by Angelo Sodim; Pianoforte Solos, (a)
The Butterfly (Schumanu), (b) Gagliarda {Respighi),
(c) Olat’s Dance (Mangiagalli) ; Soprano Solos, Vene-
tian Songs (Tirindelli), {a) El Sogno, (b) El pensier,
(¢} Serenata, (d) I colombi di S. Marco, (e) Filippi,
Tl bi; Orchestral Sclections, (a) The Sccret Marriage
(Cimarosa), (b} Scherzo from L'apprenti sorcier
(Dukas), (c} Lspafia (Chabrier). 9.55, News. 10.0,
Selection of ‘I'zigane Music from the TFiaschetteria
Toscana. 10.45 (approx.), Close Down.

MOTALA (1,380 metres) ; 30 k\V.—Programme also
for Stockholm (#4.5 metres), Bdden (1,190 eircs),
Goteborg (416.5 wetres), Malmg (2609 metres),
Ostersund (720 wietres), Sundsvall (545.6 metres).—
8.30, Reading from Gotehorg. 6.45, Pianoforte
Recital : Arabesque in ¢ Major (Schumann); Des
Abends (Schumann); Consolation No. 2 (Liszt);
Ltude in D Sharp Major (Liszt). 7.0, Talk: I'ro-
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fessions and Professional Men.
8.0, Topical Talk.
8.45, Dance Music.
Close Dowil,

7.15, Cabaret Concert.
8.15, News and Weather Report.
12.30 a.m. (approx.) (Sunday),

NAPLES, Call I1NA (333.3 metres) ; 1.5 hW.—4.0,
Concert : Orchestral Selections, (a) Old Dance (Pizzi),
(L) Eastern Night (Piovano); Baritoue Solo, Non
t'amo pia (Tosti}; Orchestral Selectiou, Intermezzo,
Imiprovvisata (Masserini); Baritone Solo, I canta
il grillo (Billi); Orchestral Selection, Potpourri,
J.a danse des libellules (Lebdr); Baritone Solo,
Mattinata (Leoncavallo) ; Orchestral Sclection, Ninna
nauna (Sagaria); Baritone Solo from L'Africaine
(Meverbeer) ; Orchestral Selection, Intermezzo, Sul
Palativo  (Montanari). 4.30, Time Signal. 4.35,
Foreign Report. 7.20, Wireless Notes. 7,50, Con-
ceit: Overture to Le Corsaire (Berlioz); Poem Recital;
Hungarian Rhapsody No. 14 (Bizet); * Natale’'—
Comedy (Dario Niccodemi) ; Bandittenstreiche (Suppé},
Recitation, Nparaviso (FF. Russo); Ballet Suite from
La Source (Delibes) ; ** The Riding School "—Cormedy
(Emilio DPohl). 9,50, Nuws. 9.55, Calendar and
Programme  Anoouncements. 10.0, Dance Music
from the Trocadero. 10.30 (approx.}, Close Down.

OSLO (461.5 metres) ; 1.0 kW —Programme relayedl
by Fredriksstad (434.8 metres), Hamar (535.6 metres),
Notodden (111 metres), Porsgrund (300 metres), and
Rijukan (448 metres).—8.0, Programme for Children.
6.15, Weather Report, News and Agricultural Report.
8.30, M. Raudolf Arnesen, Talk: House Building
Co-operative Societies. 7.0, Thue Signal. 7.2, Orches-
tral Concert: Marche orientale (Nielsen); 'Cello
Solo, Comuiie cette fois (Popper) ; Cavatine from Kont-
schakowna (Borodine); Ballet Intermezzo (Bayer);
Barcarolle (Tchaikovsky) ; Rose Marie { Konigsberger) ;
Boune nuit (Abt); Serenade (Gronfeldt); Pierrette
(Brase) ; Romance (Tscherepnine); Puszta Legends
(Lindsay-Theimer). 8.30, Weather Report and News.
8.45, Topical Talk. 8.0, Revue of the Week and
Recital of Songs.  8.30, Dance Music from the Grand
Hotel. 10.30 (approx.), Closc Down.

PARIS (Lcole Supérieure), Call FPTT (458 metres) ;
0.0 kW.— 8,30, “ Radio Journal de France.” 8.0,
Sports Notes. 8.30, Concert, followed by News,
Time Signal, Weatber Report and Dance Music from
the Coliseunn de Paris. 12,0 Midnight (approx.},
Close Dowr.

PARIS (fificl Tower), Call FL. (2,650 metres) ; 5 kW.
—5.45, “ Le Journal Parlé.” 7.10, Weather Report.
7.30, I’asdeloup Concert.

PARIS (Detit Tarisien) (340.9 metres) ; 0.5 kW.—
8.45, Gramophone Selections, Talk, News and An-
nouncements. 9.0, Concert: [ntroduction to Lugen
Quegin (T'chaikovsky) ; Selection from A Midsummer
Night’s Dream (Thomas) ; Scherzo and Finale from
the Fifth Symphony in C Minor (Beethoven) ; Tirst
Suite from La Farandole (Dubois) ; Romance (Rubiu-
stein) ; Hungarian March (Liszt). News in the Interval.

PARIS (Radio-Paris), Call CFR (1,750 metres) ; 6
KW .—12.30, Concert of Gramophone Sclections : The
St. John Passion (Bach); Unfinished Symphony
(Schubert), by the Orchestra of the Queen's Hall,
conducted by Sir Henry Wood; Preludes Nos. 7,
8 and 9 (Chopin) ; Toccata (Gigout) ; Old Song. Les
Cloches de Nanles; Negro Spiritual, Eviry time T
feel the Spirit, b Lavton and Johustone; My Ohio
Home, by the Singing Sophomores ; Constantinople,
by Paul Whiteman and bis Orchestra ; Waltz, Ramona,
by Ben Selvin and his Orchestra; Chirp Chirp from
That's a Good Girl, by Fred Rich and his Orchestra ;
News in the Interval. 1.50, Market Prices and Re-
ligious Information. 8.45, Dauce Music; News in the
Interval. 7.0, Agricultural Report. 7.45, Talk
arranged by the Union des Grandes Associations
Frangaises, lixchange Quotations and News. 8.0,
Concert : ' Le Théatre du Petit Monde” and Dance
Music; News in the Intervals.

POSEN (344.8 metres) ; 1.5 kW.—8.0, English Lesson
by Dr. Arend. ~6.25, Literary Talkc by Mr. Janusz
Stepowski. 7.15, Talk for Women by Mme Swidzinska.
7.30, Programme from Warsaw. 9.0, Time Signal,
News and \Weather Report. 9.15, Miscellaneous ltems
Ly Mr, Janusz Warnecki. 9.39, Cabarct Programme.
11.6; Concert arranged by Matson Philipps. 1.0 a.m.
{approx.) (Sunday), Close Down.
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PRAGUE (348.9 metres); 5 kW.-—12.55, Market
Quotations. 1.0 (approx.), Celebration of the Tenth
Auniversary of the Czecho-Slovakian Republic. 2.0,
Welcome to the President of the Republic by the
School Children in the Quadrangle of the Castle.
4.0, Ceremony at the Tomb of the Unknown Soldier.
8.0, Gala DProgramme. 9.0, Time Sigual and News.
9.25, Selections ot Popular Music.

ROME, Call IRO (447.8 metres) ;
Concert :  Pianoforte Solo, Oriental l'antasy (Bala-
kirew Islamey); Tenor Solo from Louise Miller
(.\'erdi) ; Tenor Solo from \Werther (Massenet) ; Mezzo
Soprano Solos, (a) The Pater Noster from Nerone
(Boite), (b) Canzone (Morpurgo); Pianoforie Solos,
(a) The Dancer of Jodpur (Gasco), (b) Toccata (Bajardi)
Lenor Solos, {a) Air jrom 71urandot (Puccini), (b)
Serenata (Mascagni) ; Mezzo-Soprano Solos, (a) Bar-
carolle (Ganz), (b) Perché mai (Filippi), {c} Stornello
toscano.  8.50, Time Signal, Wireless Notes, and
Aunouncements. 7.10, Sports Notes, News, lixchange
Quotations and Weather Report. 7.28, Topical Talk
and Time Signal. 7.45,  Cendrilion,”” Opera (Mas-
senet) ; In the lntervals: Review of Art and Litera-
ture and Topical Talk. 9.50, News and Close Down.

SCHENECTADY, Call 2XAD and 2NXAL (21.96 and
314 metres) ; 30 LkW.—12.0 Midnight, Statler's
D'ennsyivanians, directed by Johuny Johnson, from New
York. 12.30 a.m. (Suunday), Concert from the Hotel
Saganiorc, Rochester. 1.0 to 4.0 a.m., New York relay.
1.0 a.m., Musical Prograinme. 1.30 a.m., ~ The Park
Bench.” 2.0 am., Variety Programme. 3.0 am.,
American  Tobacco (Lucky Strike) Programme.
4,0 a.m., Time Signa! and Dance Music ;rotn Buffalo.
5.0 a.m. (approx.), Close Down.

STUTTGART (379.7 metres) ; 4 I\V.—B.15, Talk by
Herr Baumeister, relaved from Freiburg (577 metres) —
5.45, Herr Schwaebsch, Talk: Patents. 6.15, Irof.
flans Tietze, Talk: Vienna—a Character Sketch.
6.45, T'itne Signal, Weather Report and Sports An-
nouncements. 7,15, Concert: Songs to the Lute by
Peter Bach; Night for Night (Delmel); Half One's
Life {Holdertin); Nights of Spring (Munchhausen) ;
Letzter Dereich (Rilke) ; Rehlein (Ringelnatz) ; Nicht
doch (Dehmel) ; Maikateclied {(Rierbaum) ; Ichund du
(Morgex_lstern) ; Ninon (Miinchhausen) ; Slumber Song
for Miriam (Beer-Hofimann) ; Dapbne is Sad (Holz) ;
The \Water (Morgenstern) ; Ants’ Travels (Ringelnatz) ¢
Bombardill (Dehmel), followed by Variety Concert:
Ovecture to Zampa (Hérold) ; \Wenn schone Frauen
nicht lieben (Sobotka) ; Songs to the Lute (Peter Bach);
Blues, Only Blues ! (Kutscher) ; Little Girl's Dream
(Iigen) ; The Flower I’arade (Egen) ; My Dear German
Homeland (May); * Mirchen im Schiee,” Operetta
(Stolz) ; Only Once Kissed (Rose); Songs to the
Lute (Peter Bach); Llm Wirtshaus zum goldnen
Weinstock! (Sobotka); DBabiltage (Gillet);  ** Das
Salzfass,” Sketch (Gabor) ; Waltz, Die Schonbrunner
(Lanner) ;  Viennese Music from The Countess of
Chicago (Kalman); Ich bin die Marie from Die
Haller-revae (Devisy ; On Thy Lips (Kollo) ; To Thee
A.lone I Aru Not True (Geiger) ; Die deutschen Madels
sind die schonsten (May), followed by News and Dance
Music from the Pavillon Excelsior.

TOULOUSE (Radiophonic du Midi) (391 metres) ;
A k\W.—12.45, Insirumental Concert. 8.0, Exchange
Quotations and News. ,8.30, Concert: Xvylophone
Selection fromn Carmen (Bizet); Accordion Selection
trom La Traviata (Verdi); Mandoline Selection from
La Vie Heureuse (Schraminel) ; Guitar Solo, Prelude
(Rachmaninoif) ; Harmonica Solo, Overture to Poet
and Peasant (Suppé). 8.48, Recital of Songs: Clair
de Lune (Fauré); L'Automue (Fauré); Berceuse de
Jocelyn (Godard) ; C'est I'amour frain Les Saltim-
banques (Ganne). 9.0, Dance Music. 9.12, ' Werther.”
Opera Selection (Massenet).  9.30, Military Music
Selections, followed by Dance Music. 10,15, North
African News. 10,30 (approx.), Close Down.

VIENNA (577 and 517.2 metres) ; 1.5 and 15 kW.—
8.0, Programume for Childrea. 5.0, Chamber Music:
Sonata sopra il Sogetto in C Minor (Bach) ; Sonata for
Violin, Flute and Clavicembalo (Gluck). 5,50, Prot.
Gustav Turba, Talk: The History of the Austrian
Constitution. 6.20, “ From the Happy Vintage Time.”
Recitative, by Kithe Ebren and Philipp Zeska. 7.20,
“ Der lachende Ehemann,” Operetta (kysler), followed
by Phototelegraphy Transmissioi.

WARSAW (1,111 metres) ; 10 kW.—2.0, News,
\Veather l'orecast and Finance Report. 3.0, Pro-
gramme of Gramophone Records. 4.10, Programme of
Talks. 6.0, Programme for Children. 8.0, Miscellane-
ous Items, followed by Anuouncements by the Polish
Horse-breeding Association. 6.80, “Radio-Chronigue,”
by Prof. M. Stepowski. 6.55, Time Signal from the
Warsaw Observatory, followed by Agricultural Report.
7.10, News. 7.80, " The Wirepuller,” Operetta
(Lehar). 9.0, Aviation Notes, Weather Report, News,

3 k\wW.—4.30,

Police  Announcements and Sports Notes.  9.30,
Dance Music from the Oaza Restaurant. 10.30
(approx.), Close Down.
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Programmes from Abroad.—

BARCELONA (Radio Barcelona), Call £AJ1 (344.8
metres) ; 1.5 kW.—11,0 a.m., Cathedral Chimes and
Weather Report of the Provincial Metcarological
Service. 1.80, Musical Selections by the Iberia Trio
with Gramophone Records in the Intervals. 2.45
to 8.0, No Transwmission. 6.0, Opening Signal and
Exchange Quotations. .10, Light Music by the
Station Orchestra and Songs. 8.0, Selections Ly the
Station Orchestra : Nocturne from the Second Quartet
in D Major (Borodine). 8.40, Talk on Sporl. 9.0
(approx.}, Close Down.

BASLE (1,010 metres) ; 1.5 kW.—6.30 to 7.0. Dro-
gramume relayed from Bern. 7.30. Prograiume relaved
from  Zuarich, Chamber Music by the Statiou
Orchestra. 9,0, Sports News, late News Bulletin,
and Weather Report. 9.15 (approx.), Close Down.

BERGEN (370.4 metfres) ; 1.5 kW.-9.30 a.m., Relay
of Divine Service. 11.30 a.m,, \Veather Report and
Forecast and General News Bulletin. 4.0, Relav of
Evening Service. 7.0, Coucert of Orchestral Music,
7.20, Mr. Boris Borisoff, Talk with Illustrations :
Russian Folk Music. 7.50, Topical Talk. 9.0, Weather
Report and Forecast, Late News Bulletin and Time
Signal. 9.15, Selections of Dance Music. 11.0 (approx.)
Close Dowu,

BERLIN (Kon'gswusterhausen) (1,250 metres) : 40
kW.—7.55 a.m., Garrison Church Chinws, 8.0 a.m.,
Moruing Concert and Address, reiayed from Vozhaus
followed by Berlin Cathedral Chimes. 10.30 a.m.
{approx.), Musical Programne relaved from Voxhans,
1.0, Children’s Corner. 2.30 (approx.), Three Talks
for Farmers relayved froni Voxhaus. 3.30, Orchestral
Concert relayed from Voxhaus, 4.0, Concert by
the Vienna Bovs’ Choir. 5.0 to 7.0, Progranune of
Talks followed by relav of auother German pro-
gramme. 9.15, Late News Builetin. 9.0, Selections
of Dauce Music.  11.30 (approx.), Close Dowii,

BERLIN (Voxlaus) (484 metres) : ¢ kW .—7.55 a.m.,
Relay of Chimes fron: the Garrison Church at Potsda,
8.0 a.m., Morning Recital of Sacred and Secular
Music, with Religious Address, followed by Cathedral
Chimes. 10.30 a.m. (approx.), Popular Concert. 1.0,
Programme for Children. 2,30 (approx.), Three Apri-
cultural Talks on Farming Methods, the Weekly
Markets and Veterinary Hints. 3.30, Concert of
Light Music. 4,0, Concert tollowed by Trade
Talk. 6.0, Talk. 6.30, Talk. 7.0, Popular Lnter-
ta‘mment. 9,15, Weather Report and I'orecast, Tine
Sigual, Sports News and Late News Bulletin. 9.30,
OUrchestral Concert of Dance Music. 11.30 (approx.),
Close Down.

BERN (411 metres) ; 1.5 k\W.—9.30 am. t0 10.30 a.m.,
Religious Address. 12.0 Noom, Time Signal and
Weather I'orecast. 12.5, Concert of Orchestral Music.
2.30, Concert by the Station Orchestra. 8.29, Time
Signal and Weather Report.  8.30, Talk, 7.0, Resnlis
of Ilections to the National Council. 8.45, Sports
News. late News Bulletin and Weather Report.
9.0, Concert by the Kursaal Qrchestra. 9.35 {approx.),
Close Down.

BRESLAU (322.8 metreg,: 4 kW.— Programie
relayed by Gleiwitz (329.7 imetres). 10.0 a.m. (approx.},
Evangelical, Vocal and Instrumental Recital and
Address.  11.0 a.m., Concert. 1.0, Hints for the
Amateur Gardener.  1.35, Talk for Chess Dlavers.
2.0, Tales for Children by Friedrich Reinicke. 2.30,
Agricultural Talk. 7.30. Variety Prograinme. 10.0
{approx.), Dance Music. 11.0 {(approx.}, Close Down.

BRUSSELS (508.5 metres) : 1.5 LkW.—50 Dance
Music, relaved from the Tea Koom of the Palace
Hotel, Brussels. 6.0, Bouzo and Syivia in their
Lutertainment for Children. 6.30, Concert of Trio
Selections with Soloists. 7,30, ““ .a Radio-Chronique.”
8.15, Concert by the Station Orchestra, condicted by
M. René Tellier. 10.15, News from the Evening Press.
10.30 (approx.), Close Down.

BUDAPEST (556.6 metres) : 20 k\W. 8.0 am,. Press.
Review aud Beantv Hints. 9.0 a.m., Relay of Morning
Service.  11.30 a.m. (approx.), Orchestral Concert,
2.30, Agricultural Talk. 8.40 (approx.), Concert or
Operatic Relay. 9.30, Relay of Dance Music. 10.30
(approx.). Close Down.

COLOGNE (283 metres) ; 4 k\W.—Prograime also for
Aix-la-Chapelle (400 " nietves), Langenberg (468.5
etres) and Ninster (250 metres).—7.15 a.m., Lute
and Guitar Lesson by Olly Wirtz-Kooft. 7.35 a.m.
to 7.55 a.m., Isperanto Talk by Alfred Dormanns.
8.5 a.m., Catholic Recital of Choral and Instrumental
Music with Address.  10.0 a.m., Talk by Fritz
Worm. 12.0 Noonm, Concert of Orchestral” Music,
under the ditection of Herr Lysoidt, foiiewed by
Literary Talk and !ints for Chess Players, by Dr. van
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Niiss. 4.0, Concert by the Vienna Boys’ Choir
relayed  from  Kénigswusterhaasen. 7.0, Operatic
Progratnme, followed by Late News Bulletin, Sports

Notes and Dance Music. 11.0 (approx.), Close
Down.
CORK, Call 6CK (400 metres); 1.6 kW.—8.30,

Concert by the Station Sextet, with Selections by the

Grossi Trio. 11.0, Weather Report aud lorecasi and
National Anthem. 11.15 (appros.), Close Down.
CRACOW (568 metres); 1.5 kW.—9.15 am. to

10.45 a.m., Divine Service. 11.0 a.m. to 11.5 am,,
Relay of Fanfare from the Church of Notre Dame in
Cracow, followed by Time Signal and Weather Report
and Forecast. 11,15 a.m., Programme relayed from
Warsaw. 1.0 and 1.20, Two Talks on Agriculture.
1.40, ** La Chronigue Agricole,” by Dr. St. Wasnicwski.
2.15, Programie relayed from Warsaw. 5.0, Pro-
#ramue relaved front Warsaw. 6.0 to 6.15, Variety
Iterus. 7.0, Fanfare, relayed from Notre Dame and
Time Signal. 7.15, Sports Notes, 7.30, Concert
devoted to the Works of Polish Composers ; Viola
Solos by Dr. Etienne Schwarzenberg-Czerny. 9.0,
Prograinme relayed {ron: Warsaw, Time Signal,
Aviation Route Conditions, \Weather Report, Late
News Bulletin and Police and Sports News. 9.80,
Relay of Concert by the Pavillon Restaurant Orchestra.
10.30 (approx.), Close Down.

DUBLIN, Call 2RN (319.1 metres) ; 1.5 kiV.—8.30 to
1115 (approx.), Proeramnie relayed from Cork :
Selections by the Station Sextet and Soprano Solos by
Doreen Thornton. 11.0, Weather Report and Nationai
Anthem. 11.15 (approx.), Close Down.

FRANKFURT (428.8 metres) ;: 4 LW.—Programine
relayed by Cassel (262.1 metres) —7.30 a.m. (approx.),
Instrumental and Choral Sacred Music and Address.
10.0 a.m., Programme of Talks. 12.0 Noon, Report of

the  Agricultural Institute at Wiesbaden.  3.30
(approx.), Musical Prograrme. 7.30, Musical or
Dramatic Selections. 8.30, Popular Concert. 9.39

(approx.), Dance Music Programiue,
Close Doswn.

HAMBURG, Call HA (in Morse} (394.7 metres! ;
4 kW.—Programne relayed by Bremen (272.7 metres),
Hanover (297 imetres) and Kiel 1204.2 metres).—
7.25 aum., Time Signal. 7.30 a.m., Weather Report
and Torecast and General News Bulletin. 8.0 a.m.,
legal Talk. 8.15 am., Concert. 9.55 a.m. (for Kiel
ouly), Morning Service. 11.55 a.m,, Time Signal,
relaved froni Nauen. 12,5 (for Hamburg and Kiel),
Orchestral  Concert.  12.5 (for Bremen), Musical
Selections. 12,5 (for Hanover), Gramophoue Records.
1.0, Programune for Children. 2.0, Coucert of Instru-
wmental Music. 6.0, Talk. 6.30, Talk under the
auspices of the School of Physical Culture in Hamburg.
8.40, Sports Notes, 6.55, Weather Report and Fore-
cast. 7.0 (approx.), Concert or Play. 8.30 (approx.),
lLate News Bulletin and North Sea and Baltic Weather
Forecast, followed by Music. 10.0 {approx.), Close
Down.

HILVERSUM (1,071 mnetres) ;
Selectionis by the Station Trio. 2.10, Light Music and
Selections by the Hilversum Wireless Orchestra,
conducted Ly Nico Treep. 7.48, Weather Report and
General News Bulletin.  7.55, Concert relayed from
the * Concertzebouw,” at Amsterdam, under the
<[l)xreution of Pierre Moutcux. 11.0 (approx.), Close
owll.

11.0 (approx.),

5 kW.—12.40 to 2.10,

HUIZEN (340.9 metres) : 4 Kk\W. -Transmits on
1,870 metres from 5.40.-8.10 a.m., Relay of Sacred
Service and Address. 9.30, Relay of Church Service.
12.10, Concert by the K.R.O. Trio. 4.40, Evening
Service relayed from Rotterdam. Sermon by the
Minister, the Rev. C. B. Schoemakers. 1.10, Talk.
2.10, Concert. 10.25, Lpilogue by the Choir, under
the direction of Mr. Jos. H. Pickkers. 10,40 (approx.),
Close Down.

JUAN-LES-PINS (Radio LL) (244 metres) ; 1.5 kiv.
‘1.0 to 2.0, Orchestral Concert and Talk for Children,
by Marcel Laporte. 9.0, General News Bulletin,
Sports Notes and Weather Report. 9.15, Concert of
Orchestral Music.  10.30 (approx.), Close Down.

KALUNDBORG (1,880 metres) ;
also for Copenhagen (337 ietres).

¢ kW . —Progranmine
9.0 a.m., Divine
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Scervice relaved from Copenhagen. 10.30 a.m. to
10.40 a.m., (Kalundborg only), WVeather Report of
the Meteorological Institute. 12 Noon to 12.26, Lesson
i Gernian, arranged by * Radiolytteren.” 12.30
to 12.55, Lessou in French, arranged by * Radio-
Ivtteren.” 230, Orchestral Concert: The Station
Orchestra, conducted by Emil Reesen : Overture to
“The Merry Wives of Windsor " (Nicolai). 5.50
(Kalundborg ouly), Weather Report of the Meteo-
rogical Institute. 6.0, Press News. 8.15, Time Signal.
6.30, Talk. 7.0, Chimes from the Copenhagen Town
Hall. 7.05, Vocal and Instrumental Concert. 8.15,
General News Bulletin. 8.30, Concert. 10.0 (approx.),
Dance Music relayed from the Palace Hotel: The
Orchestra under the direction of Teddy Petersen :
In the Interval at 11.0, Chimes relayed from the Town
Hall, Copenhagen. 11.30 (approx.), Close Down.

KATTOWITZ (422 metres) : 10 kW.—9.15 a.m.,
Morning Service. 11.0, 8.m., Titue Signal and Weather
Report ‘and Forecast.  11.15 a.m.. Popular Concert
by the Kattowitz Station Quarict. 1.0, Religious
Talk. 1.20, Gardening Talk. 1.40, Agricultural
Talk. 2.0, \Weather Report and Forecast. 2.15,
Relay of Concert from Warsaw. 5.0, Instrumental
Concert. 6.0, Announcements. 6.20, Humorous
Selections by St. Ligon. 6.45, Talk. 7.30, Concert
relayed from Warsaw, The Polskic Radio Orchestra,
conducted by J. Oziminski. Violin Solos by S.
Frydberg. 9.0, " Weather Report and  Forecast,
Press News and Sports Notes. 9.30, Dance Music,
10.30 (approx.), Close Dow.

KAUNAS (2,000 metres) ; 7 kW.—11.0 a.m,, Weather
Report and Forecast and Press Review, 11.15 a.m.,

Orchestral Concert. 12.0 Noon, Programme  for
Children. 12,30, Physical Culture. 4.0, Talk. 4.25,
Musical ~ Selections.” 4.35, Industrial News. 8.0,

Weather Report and Press News. 6,15, Programme
in Celebrtation of the Tenth Year of Czechoslovakian
Independence. 9,30 (approx.), Close Down,

KONIGSBERG (303 metres) : 4 k\W.—Programme,
relaved Ly Danzig (272.7 metres).—8.0 a.m., Choral
and Instrumental Recital, with Address. 10.0 a.1.,
(Konigsberg onlv), Weather Report and Forecast.
10.15 a.m., Concert of Orchesiral Music. 11.55 a.m.,
I'ime Signal relayed from Nauen, followed by \Weather
Report. 1,50, Chess Problenis by P. S. Leonhardt.
2.20, Elementary, Spanish Lesson by Kurt Metze,
Spanish Lecturer at the Konigsberg Technical In-
stitute. 4,0, Concert. 6.30, Tali. 7.0, Concert
by the Konigsberg Station Orchestia, conducted by
Erich Seidier: Baritone Solos by Albert Tostini’;
At the Piano : Enna Feige. 9.15, Late News Bulletin
and Sports News. 9.30 (approx.), Relay of Dance
Music. 11.30 (approx.), Close Down.

LAHTI (1,522.8 metres) ; 35 k\V.—Programme also
for Helsinglors (37, metres)—7.0 a.m. (approx.),
Relay of Divine Service. 9.50 a.m., General News
Bulletin. 10.5 a.m., Recital of Music. 10.50 a.m.
Weather Report and Forecast, followed by Time
Signal. 11.0,a.m., Relay of Diviue Secvice in Swedish.
3.0, Orchestral Concert under the direction of Erkki
Liriko. 4.0, Talk. 4.25, Programme by the Statién
Orchestra. 4,67, Time Signal and \Weather Report.
5.10, listory Talk. 5.40, Talk. 6.0, Concert. 7.45,
Late News Bulletin given in Vinnish and Swedish.
8.0 (approx.), Close Down.

LANGENBERG (468.8 metres); 20 LkW.—Pro-
gramme also for Aix-1a-Chapelle (400 metres), Cologne
(283 metres), and Miinster (260 metres).—7.15 a.m.,
Musical Selections. 7,35 a.m. to 7.55 a.m., Talk i

Esperanto. 8.5 a.m., Catholic Recital of Music and
Address. 10.0 a.m., Talk on the Germian Language.

12.0 Noon, Orcliestral Concert, followed by Talks
on Literature and Chess. 4.0, Sce Cologne. 7.0,
“The Czarevitch,” Operetta in Three Acts by Franz
Lebir. Musical Director:  Ierr Kiibn. = Choral
iters by the Zimmermann Choir. [Followed by Late
News Bulletin, Sports Notes and Selections of Dapce
Music. 11.0 (approx.), Close Down.

LEIPZIG (365.8 metres) : 4 k\W.—Programme relayed
by Dresden (275.2 metres).—7.30 a.m.. Organ Recital
relayed from the Leipzig University Church, Selec-
tions by Professor Ernst Miller. 8.0 a.m., Morning
Recital with Vocal and Instrumental Solos. 12.0
Noon, Two Talks for Farmers. 1.0, Foreign Press
Review and Happenings abroad, followed by Notes
from the German Speaking Union. 4.30, Orchestral
Concert. 5.30. Talk. 8.0, Schubert Festival of the
Dresden Academy of Singing, relayed from the
Vercinshaussaal. Soprano Solos by Lisel von Schuch
and Contralto Solos by Helene Jung of the Dresden
Opera House. 9.0, Sports Notes. 8,30, Dance Music
relayed from Berlin. 11.30 (approx.), Close Down.

LYONS (Radio Lyon) (291 metres) ; 1.5 kW.—7.45,
*“ Le Journal Parié de Radio-Lyon,” Press Review and
Notes on Current Events. 8.0, Instrnmental Concert :
Artistes, Madamne Ducharne (pianoforte) ; M. Camand
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Programmes from Abroad.—

aviolin); M. Testaniére ('cello); L'Invitation au
‘oyage (Charpentier). 9.0 (approx.), Close Down.

MADRID (Union Radio), Call EAI7 (375 metres) ;
3 kW.—Programme rclayed by Salamanca LA Jz2
(405 metres).—11.30 a8.m., Concert by the Municipal
Band, conducted by Sefior \illa. relayed from ** El
Retiro ” (weather permitting). 2.0, Chimes and Time
Signal. 2.5, The Station Urchestra in a programme of
Light Music. Interlude by Luis Medina. 3.30 to
7.0, No ‘Transmission. 7.0, Instrumental Selections
by the Station Sextet and Interlude by Luis Medina.
8.30 to0 10.0, No Transmission. 10.0, Chirnes ant 'Time
Signal. 10.5, Military Band Concert. 12.0 Midnight,
Outside Relay of Dance Music. 12.30 a.m. (approx.)
(Monday), Close Dowun.

MILAN, 1MI (540 metres) ; 7 kW.—9.30 a.m. to
10.0 a.m., Sacted Recital with Voralists. 11.30 a.m.,
Time Signal and Concert, by the Milan Wireless
Quartet. 12.20 to 8.0, No Transmission. 3.0, Upening
Signal and programme by the Radio Quintet : Signora
A. Armagni Gennari, Soprano Solo, Serenata ¢ Ninna
panna (Mariotti). 4.15, Talk for Farmers. 5.0, to
7,95, No ‘Transmission, 7.25, Opening Signal and
Current Topics. 7.85, Time Signal and Talk. 7.45,
Sports Notes. 7.30, Relay of an opera from the Teatro
dal Verme. lLate News Bulletin and Sports Notes
at the end of Act 2. 10.45 (approx.), Close Down.

MOTALA (1,380 metres) ; 30 kW.—Programine also
for Stockholm (454.5 mictres), Boden (1,140 metres),
Goteborg (416.5 metres), Imé (26¢1.9 Ietres),
Ostersund (720 metres) and Sundsvall (H45.6 metres). —
10.0 a.m., Relay of Moruing Service, from Stockholm.
11.45 8.m., Weather Report and Forecast.  4.85, Relay
of Carillon from the Steckholm Town Hall. 5.0, Relay
of Divine Service from Stockholm. 8,15, * The Merry
Widow," operetta by Lehar. 8.15, Late News Bulletin,
8.30, Weather Report. 8.40, Concert. 10.0 (approx.),
Close Down.

MUNICH (535.7 metres) ; 4 k\W.—Programme relayed
Ly Augsberg (566 nictres), Kaiserslautern (277.8 metres)
and Nuremburg (241.9 metres).—10.0 a.m., Relay of
Chines from the Town Hall. 125, Time Signal,
Weather Report and Announcements on Forthcoming
Programnmes, 2.0, Progranmue of Music. 3.0, Reading.
8.30, Concert. 5.0, Talk. 6.30, Wircless Review.
7.0, Concert or Opera. 7.45, Corcert by the Station
Orchestra, under the direction of Hans Winter.
0.5, General News Bulletin. _9.30, Relay of an outside
Coneert. 10.30 (approx.), Close Down.

NAPLES, Call 1NA (333.3 metres) ; 1.5 KW.—9.0 a.m.,
Morning  Recital of Vocal and Instrumental Music.
8.45, Programme for Children. 4.0, Concert of Popular
Music with Soprano Solos. 4.30, Time Signal. 7.20,
News Bulletin. 7.40, Time Signal. 7.45, Report of
the Naples Harbour Authorities. 7.50, Concert by the
Station Orchestra with Soprana Solos by Elvira
‘Alfano and Baritone Solos by Ra:faele Aulicino. 8.0,
Sports News. 9.55, Calendar and Programme An-
nouncements. 10.0 (approx), Clese Down.

OSLO (461.5 metres) ; 1.5 k\V.—Programme relayed
by Fredriksstad (434.8 metres), Hamar (555.6 metres),
Notodden (411 mctres). Porsgrund (500 metres),
Rjukan (448 metres).—9.0 a.m. {approx.), Morning
Service relayed from St. Saviour's Church. 6.15,
Weather Report and Forecast and News from the
Press, followed by Talk or Musical Selections. 7.0,
Concert. 8.30, Weather Report and News from the
Press. 8.45, Current Lvents. 9.0, Dhance Music
relayed from the llotel Bristol. 10.45 {approx.),
Close Down.

PARIS (Ecole Supéricure), Call FPTT (458 metres) ;
0.5 k.W.—Programme relayed at Intervals by the
following stations :—Bordeaux I'TT (275 metres),
Eiffel Tower (2,650 metres), Grenoble (416 mctres),
Lille PTT (264 metres), Limoges (283 metres), Lyon:
VPIT (480 metres), Marseilles (303 metres), Rennes
(280 metres), Toulouse PIT (260 metres).—8.0 a.m.,
General News Bulletin and Time Signal.  10.25 a.m.,
International Time Signal and Weather Ferecast. 12.0
Noon, Concert. 1.0, Economic Report. 2.0, Concert
organised by the Gceneral Association of Wireless
Listeners, Ballet Music from * Le Cid » (Massenet).
2.30, Symphony Concert arranged by * Le Journal.”
4.0, Pasdelonp Symphony Concert relayed from Théatre
des Champs Iilysées. 8.0, Le Radio Journal de France.
8.0, Talk arranged by the General Union of French
Associations. 8.30, Vocal and Orchestral Concert,
followed by Late News Bulletin, Time Signal and
Weather Report.  10.30 (apqrox.), Dance Music
relayed from the Coliseum de Paris. 12.0 Midnight
(approx.}, Close Down.

PARIS (Eiffel Tower), Call FL (2,850 metres) ; 5 KW.—
7.56 a.m., Time Signal on 32.5 mmectres. 9.26 a.m,,
Time Signal on 2,650 wetres.  7.10 to 7.20, Weather
Report. 7.30, Le Journal Parlé¢ par T.S.F. with talks
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by its regular contributors: Doctor Dierre Vachet,

Portez-vous bien; Detective Ashelbé: Police Anec.

dotes. 7.56, Time Signal on 32.5 metres. 8.0 to 9.0,

Concert by Mario Cazes and his Orchestra.  10.28,

'Bmc Sigual on 2,630 metres. 1115 {approx.}), Close
owll.

PARIS (Radio 1.1} (370 and 60 metres) : 1 Kk\W.—
12.30, General News Bulletin and Talk on Current
IEvents, followed by Concert, arranged by “ Radio
Liberté " ; Selections by the Séringes Trio: M.
Charles Scringes (Violin); Madame Mendes Guasco
(‘Cello) ; M. Edouard Flament (Piano), of the Paris
Conservatoire. 1.0, Carillon de Fontenay. 3.0. Pro-
gramme of Dance Music, organised by ** Les litablisse-
ments Radio LL.”

PARIS (Petit Parisicn) (340.9 metres) : 0.5 kKW.—
8.45, Gramophone Records. 8.50, Talk 8.55, News
from the Press. 9.0, Instrumental Selections. 9.30,
Symphony Concert, under the direction of M. Lstyle,
of the Paris Conservatoire : Second Hungarian Rhap-
sody by Liszt. 10.0, Late News Dulletin. 10.15,
(Ii)%uccn of Instrumental Music. 11.0 (approx.), Close
wil.

PARIS (Radio-Paris), Call CFR (1,760 metres) ;
6 kW.—8.0 a.m., General News Bulletin and Press
Review. 12.0 Noon, Religious Address by Father
Lhande: * Le Christ dans la banlieue,” followed by
Concert of Sacred Music and Choral Selecticns, arranged
by * La Vie Catholique.” 12.30, Press News. 12.45,
Programme by the Albert Locatelli Orchestra.  4.30,
Popular Gramophone Records, arranged by “1'In-
dustric Musicale’ ; in the Interval, News from the
Press. 8.30, Czechoslovakian Festival: lIntroductory
Speech by M. Osusky, Czechoslovakian 1'lenipotentiary:
““I'he Bartered Wride,” by Smetana; between the
Acts: Press Review and Late News Bulletin,

PITTSBURGH, Call KDKA (63 and 27 metres) :
25 kW.— 40, Divine Service. 7.0, Roxy's Stroll
l’mgramme. 9.45, Relay of Divine Service. 11.0,
Musical Programme. 11.30, Concert relayed from
WJZ, New York. 1.0 a.m. (Monday), Programme
relaved from WJZ, New York. 1.15 a.m., Collier’s
Radio lour. 215 a.m., Concert. 3.18 a.m., Time
Signal. 3.30 a.m. (approx.), Close Down.

POSEN (344.8 metres) ;: 1.5 k\W.—9.15 a.m. to 10.46
a.m., Relay of Morning Service from a Cathedral.
11.0 'a.m., Timne Signal. 115 a.m., Two Talks for
Farmers. 11.55 a.m., Tatk by Mr. \Winiewicz. 2.15,
Concert relayed from Warsaw. 4.20, Programme for
Children. 5.15, ‘' Silva Rerum,” by Mr. B. Busia-
kiewicz. 6.20, Talk relayed from Warsaw. 7.15,
Concert : liestival Programme in Celebration of the
Tenth Anniversary of the ludependence of Czecho-
slovakia; Address by the Czechoslovakian Consul at
Posen. 9.0, Time Signal, Weather Report and Sports
News. 9.20, Twenty Minutes’ Variety. 9.40, Outside
Relay of Dance Music. 11.0 (approx.), Close bown.

PRAGUE (348.9 metres) ; 5 k\V.—8.0 a.m., Concert
of Sacred Music. 10.15 a.m. (approx.), Programme of
Music. 12.5, Trade Notes. 12.20, Announcements.
8.0, Programne for German Listeners. 8.15 (approx.),
Concert or Play. 9.0, Time Signal and Late News
Bulletin. 10.15, Concert.

RIGA (526.3 metres) ; 4 k\W.—8.0 8.m., Relay of
Church Service (in Gernan). 9.15 a.m., Relay of
Divine Service (in Latvian) from the Mara Church.
12.0 Noom, Stories and Music for Children. 3.0,
Concert of i’opular 1tems, conducted by Arved Parups.
4.0 to 6.0, Four Talks. 6.0, Concert of Orchestral
Music with Soloists. 8.0, Weather Report and Late
News Bulletin. 8.30, The Orchestra of the Café de
I'Opéra in a Programme of Light Music. 10.0 {approx.},
Close Down.

ROME, Call 1RO (447,8 metres) : 3 kW.—9.0 am.,
Opening Signal. 5 a.m., Vocal and Instrumental
Recital of Sacred Music. 9.45 a.m. to 12.0 Noon. No
Transmission. 12,0 Noon, Opening Signal. 12.5 to
1.0, Concert by the Wireless Trio. 1.0 to 40, No
Transmission. 4.0, Opening Signal. 4.5, Dance Music
by the Orchestra at the Casinetta. 5.0 to 6.40, No
Transmission. 6,40, Opening Signal. .45, Topical
Talk. 7.0, Agricultural Talk, followed by Sports
News and General News Bulletin, 7.45, Concert by
the Grand Symphony Orchestra on the occasion of
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the National Festival; at the beginning of the Pro-
gramme : The Italian National Anthem, 9.50, Late
News Bulletin. 10.15 (approx.}, Close Down.

SCHENECTADY, Call 2XAD and 2XAF (21.96 and
31.4 metres) ; 30 k\W.—3.30, Relay of Church Service.
6.30 to 7.0, Progranune arranged by the United Radio
Corporation. 9.0, Talk for Men, by Dr. $. Parkes
Cadman, under the auspices of the Bedford Branch of
the Y.M.C.A., relayed from Brooklys, N.Y. 10.30,
Acousticon Programme from New York., 11.0, The
Stetson Parade Half-hour, relayed from Boston, Mass.
12.0 Midnight, I.chigh Programme, relayed from New
York. 12.30 a.m. (Monday), Relay from the Capitol
Theatre, New York. 2.0 a.m., David Lawrence! Talk
on * Qur Government,” relaved from ‘Washington, D.C.
215 a.m., Atwater Kent Hour, relayed from New
York. 3.17 am.. Experimental Transmission  of
1 elevision Signals. 3.30 a8.m. (approx.), Close Dowo.

STUTTGART (379.7 metres) ; 4 kW.—Programme
relayed by Freiburg (377 metres).—10.10a.m. (approx.},
Morning ~ Recital «f Music. 11.0 a.m. {approx.),
Orchestral Concert followed by Gramophone Records.
1.0, Children’s Corner. 7.30 (approx.), (oncert or
Play followed by Variety I'rogramme and Late News
Bulletin and Sports News.

TOULOUSE (Radiophonic du Midi) (391 metres) ;
3 kW.—12.20, Weather Report and Forecast wnd
Iocal Stock Market Report.  12.45, lnstrumental
Music. 1.0, Carillon. 1.45. News from * Le Télé-
gramme,” * L'lxpress,” and * Le Midi Socialiste.”
8.0, Stock Exchange Quotations from T'aris and
Prices of Cereals f llowed by News from the Fournier
Ageney. 8.15, 'ress News.  8.55, Concert arranged by
L Assaciation . des Commergants  Radio-Llectriciens
«u Midi : Orchestral Selection, Triumphal March from
* Sigurd Jorsalfar *’ (Girieg). 9.0, Cnril‘nn. 9.5, lnstru-
mental Concert. 10,16, * f.e Journal saus papier
with News from North Africa followed by lLate News
Bulletin.  10.30 (approx.), Close Down.

VIENNA 577 and 517.2 metres) ; 1.5 and 15 kW. —
Prcgranune relayed by Graz (357.1 metres), Innsbruck
(291.1 metres), Klagenfurt (272.7 metres), and Linz
(254.2 metres).—9.20 a.m., Organ Recital. 10.0 a.m.,
Concert by the Vienna Symnphony Orchestra. 3.15
(approx.), Orchestral Concert. 6.15, Instrumental
Sclections. 7.5, * Twelith Night,” Play in Five Acts
by Shakespeare, translated by Herr Schlegel. Dro-
ducer: Dr. Hans Nuchtern, followed by Programme
of Light Music. 10.0 (approx.), Close Down.

VILNA (435 metres) ; 1.5 kW.—9.15 a.m., Relay of
Service from the Vilna Cathedral. 10.56 a.m., Time
Signal and General News Butletin relayed from
Warsaw. 11.5 a.m. to 6.0, Programme relayed from
Warsaw, 11.5 a.m., Concert. 1.0 to 2.0, Agricultural
Yalks, 2.15, International Concert: Pianoforte
Recital by Marie Karklin of the Riga Conservatoire.
420, Talk. 4.45, Talk. 8.0, Concert. 6.20, Talk.
7.30, Concert relayed from Warsaw. 9.0, Time
Signal, Aviation Rcute Conditions, Weather Report
and Late News Bulletin, followed by Sports and
Police News relayed from Warsaw. .30, Dance
Music from the ~ Oaza * Retaurant, Warsaw. 10.30
(approx.), Close Down.

WARSAW (1,111 meires) ; 10 kW. 9.15 am. to
10.45 a.m., Cathedral Service. 10.66 a.m., Time
Signal, Aviation Report and Weather Report and
Yorecast. 118 s.m., Orchestral Concert. 1.0, Three
Agricultural Talks. 2.0, Weather Report. 2.18, The
First of a Series of International Concerts arranged by
the Establishments for Advanced Musical Education
in Poland in collaboration with similar institutions
abroad, This week: Pianoferte Recital by Marie
Karklin of the Riga Conservatoire, 4.20, Talk. 4.45.
Aviation Talk by G. Osinski. 5.0, Orchestral Concert.
8.0. Notes by the Dolish Horse-Breeding Associaticn
8.20, Talk. 7.30, Vocal and Orchestral Concert. 9.0.
Aviation Route Conditions amd Weather Report,
9.5, Late News Bulletin, 9.20, Police and Sports News.
9.20, Relay of Dance Music from the Oaza Restaurant.
10.30 (approx.), Close Down.

ZAGRE3 (309.2 metres) : 0.7 kW.—10.30; a.m,,
instrwmental Concert, 4.0, Relay from the " Club-
Bar.” Programme of Dance Music, 8.45, \Vireless
Notes. 7.0, Relay from the Zagreh National Theatre,
“ Nikola Subio Zrinjski,”” opera by Zajo.

ZURICH (588 metres) : 1 k\V.—10.0 a.m., Concert
relayed from the (apitol Theatre. 11.0 a.m., Weather
Report and Forecast. 11.30 a.m., Selections by the
Station Orchestra, 3.0, Concert by the Castellano
Orchestra relayed from  the Carlton lite 1otel.
8.30, Time Siemal. 6.35, Religious Address, 7.0,
Orchestral Concert. 7.30, ** Request ™ Concert by the
Gtation Orehestra inelnding German Folk Songs to
the Lute rendered by Hugo Frohlin of - Baste. 8.0,
\Weather Repart, and Late News Bulletin. 9.30
(approx.), Close Down.
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A New Method of Design Based on Assumed Dimensions of the
By H. B. DENT.

NE ot the most important, or perhaps it would

be nearer the mark to say essential, components

i an A.C. battery climinator, or charger, is the
mains transformer. The function of this device is to
step-up, or step-down, the supply voltage to a pressure
suitable for the immediate requirements. For example,
in the case of H.T. battery substitutes, a voltage of 500
is often required to enable a smooth D.C. output at about
200 volts to be available for operating the receiver. For
charging 1.T. accumulators il is obviously much more
cconomical to step-down the supply volfage to about
20, or less, than rectify the high voltage and waste
energy in heating a resistance, the only function of
which is to prevent an excess of current passing through
the accurulator.  If the transformer is designed reason-
ably well, the energy lost in transformation will be com-
paratively small. The power taken from the supply
mains will always equal the watts taken from the second-
ary plus the losses in the transformer ; therefore, if the
losses are kept down to the lowest possible figure, the
bulk of the power taken from the mains will do useful
work, and payment will not have to be made to the
supply company for the mere pleasure of heating the
transformer.

Eliminator Transformers.

The transformers used in H.T. battery eliminators are
provided generally with two secondary windings. One
supplies the high voltage, which, after being rectified
and smoothed, is used as the anode potential on the
receiving valves, and the other provides the filament
current, at a suitable voltage, for the rectifiers. In
designing transformers for this purpose, certain liberties
can be taken with the accepted principles of trans-
former design, but in place of a theoretical treatment
of each governing factor, the writer considers that the
explanation would be more readily followed by taking
a practical case and showing, step bv step, how a trans-
former can be designed to meet the requirements of
wireless users.  Although A.C. systems vary widely as
regards voltage and frequency, the trend is towards a
standardisation of 240 volts at so cycles, so this will be
taken as being the nature of the supply in the present
example.  For lower voltages the number of turns on
the primary winding will require adjusting.
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Iron Core.

The device will be required to deliver an output ol
250 volts at 1oo milliamps. (0.1 amp.) for the anode
supply, and 6 volts at 3 amps. for lighting the filaments
of the rectifying valves. The full outpuit load in this case
will, therefore, amount to 43 watts: (250 x o.1) +
(6 x 3). Transformers of this output do not require an
elaborate magnetic circuit, and it is permissible, and
Inoreover, very convenient, to employ a standard size
of transtormer lamination, which can be procured cut
to the required size, at a moderate cost. In the present
case the design will be weaved round one of the stan-
dard sizes of stampings made by Messrs. Jos. Sankey
and Sons, Ltd., and listed in their cataloguc as *“ No. 4
Transformer Stampings.”

The Magnetic Circuit.

In every transformer the relationship between total
flux, frequency, and the number of tarns per volt is
represented by :—

444 x F x { x ¢t =100 . (1)
where [ = the frequency of the supply in cycles per
second, ¢ = the number of turns per volt, and F = the
total magnetic flux in the core.

This includes two unknown quantities, namely, the
total flux and the number of turns per volt. However,
one can be disposed of without much difficulty by adopt-
ing six turns per volt in the present case. This figure
is not taken at random, but has been chosen as the
result of some experiments conducted with various trans-
formers having a similar size of iron core, but with
different windings.

The total flux can now be found by substituting
known values in (1) and transposing, which gives:—

. 10%0

== = 75.75 kilo-lines .. (2
P 75.75 (2)

X 50 x 6

Before the cross-sectional area of iron core can be
found, a decision must be made with regard to the
number of lines of magnetic force which it is safe to
crowd into one square inch of iron in the core without
approaching too near to the saturation point. The
nurber of lines in one square inch of iron is generally
referred to as the flux densitv. In small transformers
a reasonably high flux density can be adopred, but it
this is too high it will affect other factors than the size
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Mains Transtormer Design.—

of the core, and it is, therefore, uuwise to work the iron
too near saturation solely for the purpose of reducing the
dimensions of the niagnetic circuit.  Transformer iron
is reasonably cheap, and it will be found well worth
while to be generous in its use. A curve showing the
relationship between the magnetising force H and the
flux density B is shown in Fig. 1, and from this it will
be seen that if the cross-scctional area of the core, in
the present case, was restricted to one square inch, the
magnetic circuit would be practically saturated. A safe
rule to adopt is to decide on a flux density, which, from
the B/H curve of the sample of iron employed, shows
a reasonably large change in the number of lines for a
small alteration in the magnetising force.

Correction for Insulation in Core.

In the present case this condition will be met any-
where between 30 and 6o kilo-lines per square inch.
Taking 50 kilo-lines as a safe figure, the cross-sectional
area of the core is found
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position of the coils on the core. In the case of an
climinator, this will contribute largely to the ease of
smoothing the output after rectification. The coils
should be arranged symmetrically round the primary
whenever possible, and a good policy to adopt is to
divide the primary and high-voltage secondary each
into two coils of equal turns and arrange these either
side of the filament coil, making this the centre of the
assembly. Iig. 3 shows this diametrically, and the
photographs illustrate the practical application of the
theoretical arrangement.

Attention can now be given to the choice of suitable
sizes of wire for the coils, but first it will be nccessary to
ascertain the magnitude of the current which will prob-
ably pass through each. We know the maximuin cur-
rent required from the two secondary coils, as this forms
one of the factors in the design, but the primary current
is an unknown quantity. 1t is not possible at this stage
to determine accurately the current in the primary, but
a sufficiently close approximation can be reached by

assuming a reasonable effi-

by dividing the total flux cieney factor for the trans-
by the flux density per : TN, former and calculate the
: 7575 < T T*‘ N - primary current from this.
Srais e 50 =15 il T Mcasurements taken with
square inches. As the lag— — a number of transformers
whole of this space will T built up on similar cores
not be occupied by iron, =79 B b—l‘* sho\\‘.that unless the con-
due to cach lamination é,w-* o struction has l.)c("n carl_‘wd
being insulated from adja- g :M (R out carclessly it is possible
cent stampings, it will be g % -t always to obtain at least 75
necessary to introduce a 2 . per cent. cfficiency'. Tak-
correction factor, generally £ » 17 ing this as a safe estimate
referred to as the ‘‘ iron §L,o ~_‘ 1 in_ the present case, the
space factor.”” In a care- : e primary watts can be de-
fully built-up core, about 2 l E,MHT termined by multiplying
g/ 1oths of the gross area — 100
consists of iron, so that 0 L e the output watts by ——»
the ‘‘iron space factor ”’ ok S @D 75
can be considered as being - FLUX DENSITY =5  AiO-LINES S0 INCH thus X 43 = 57 watts.

0.9. Therefore, as we re-
quire 1.5 square inches of
iron, the gross arca be-
comes I.5xI.1=1.65, or
approximately 1% square inches. At this stage it would
be advisable to make a scale drawing of the core; this is
shown in Fig. 2, and from this can be obtained the
approximate length of one turn, assuming that the wire
will occupy the full depth of the winding space, and
the mean length of the magnetic circuit.  This informa-
tion will be required at a later stage.

The number of turns required for the primary winding
is found by multiplying the turns per volt by the volt-
age of the supply mains, f.c., 6 x 240=1,440 turns.
Similarly, the high voltage sccondary winding will re-
quire (6 x 250) + (6 x 250) = 3.000 turns. The reason that
double the required number of turns are used is that
full-wave rectification is legislated for, and to achieve
this 250 volts must be applied to each anode of the
rectifier, or to each rectifying valve it two half-wave
rectifiers are used The filament winding is found to
require 36 turns.

The next point requirimg consideration is the dis-

Fig. 1.—B H curve for ** Stalloy ' showing relationship between

Magnetising Force ** H' and flux density ¢ B."
(Courtesy Jos. Sankey & Sons, Ltd.)

As watts are the product
of voltage and current, the
latter works out at o.24
(57)
(240 uetor chosen
the primary must carry this current without introducing
unnecessary resistance, and the wire table has been pre-
pared to facilitate this, also as a guide for those who
have not access to this information. It will be seen that
No. 26 SAA\V.G. will answer our purpose.

The size of the conductor chosen for

amperes

Allocation of Winding Space.

The insulation must not he overlooked, but whether
D.C.C. or D.S.C. is to be used cannot be decided until
some idea is gained of the available space that can be
allotted to the primary. A sound policy to adopt is to
divide the winding space equally between the primary
and sccondaries.  Now by referring to the scale drawing
of the core [Fig. 2 (a)] it will be scen that about two
square inches are available for the accommodation of
all coils. Half of this, or one square inch, can be
allotted to the primary, and the remainder suitably pro-
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Mains Transformer Design.—

portioned between the two secondaries. Measurement
taken from hand-wound coils—and it is highly improb-
able that the home constructor will have anv other

MEAN LENGTH 1o MEAN LENGTH .
OF IRON CIRCUIT=8),  OF ONE TURN=87)
} |
g A o |
[ S Tl
' ./16 J T
F ?
v /i | 8
’ 8 | J N
§ < i
e b T !
o '5/16 — ] :
L I . 4 :
| ;
|
{ % | ] =4
{ 7" s
1 /16 L) AR =
N et/ e
/16 . | .
33— e—1%—d
(a) (b}

Fig. 2.—Dimensional drawings of an iron core built up from
Sankey No. **4°* transformer stampings.

means at his disposal for winding—show that if double
silk-covered wire is used and the finished coil bound
with thin linen tape, the copper will occupy about 2/ths
of the total space taken up by the coils. If D.C.C. wire
is employed it would be advisable to regard the ** copper
space factor ** as being 0.3.

The arca occupied by the conductor itself, ignoring
for the moment covering on the wire and other inci-
dental insulation, can be found by multiplying the cross-
sectional area of the wire by the total number of turns
comprising the primary winding. The second column
in the table gives the area of various standard gauges
of wire likely to be used for small transformers, and we
find from this that the copper in the primary winding
will require 0.00025 x 1,440=0.36 of a square inch. To
find the gross space, this figure must be multiplied by

‘Z; therefore, the primary will take up 0.36 xg, or 0.9

<

square inch. This falls just within the allotted space,
and Ntention can now be given to the two secondary
windings. ~ As regards the low-voltage secondary, it has
been decided that 36 turns will be required, and as a
current of 3 amperes has been allowed it will be seen
from the table that No. 16 S.W.G. must be employed.
By adopting the same procadure as in the case of the

CORE

FILAMENT §
WINDING

HALF OF
SECONDARY

Fig. 3.—Schematic arrangtement of coils on the core.
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primary, we find that the space required for this coil
5

will be 0.0032 x 36 x >=0.3 square inch approximately.

This leaves just over half a square inch in which to
accommodate the high-voltage secondary.

TABLE 1.
!
I Sectional l Turns Turns Resistance |  Current
S.W.G. ' area in ’ 1sq. in 1sq. in. in ohms per density
l sq. ins. | D.CC. DSC. 1000 yds. | 1,200 amps.
| at 60 °F. sq. In,
38 0.000028 5,110 13,900 819.1 0.0336
36 0.000015 4,010 | 8,120 529.2 0.054
31 | 0.0000665 3,020 7,310 361.2 0.0792
3¢ 0.0N609 2,550 5,650 261.1 1.1093
001 0.00012 2,210 4,500 198.8 0.144
28 | 000017 1,790 l 5310 139,55 0.204
24 0.00025 ' 1,400 2,380 9.4 0.306
24 0.00018 1,015 l 1,600 63.2 0.456
22 0.0006 ’ 602 1,010 39 v.744
20 0.001 ‘ 473 I 655 236 1.2
18 | o018 299 | 281 1327 216
16 0.0032 , 1i7 216 7.46 38
14 0.005 | 115 — 4.77 6.0

Partially assembled transformer ddesigned for an L.T. battery
charger adopting the method discussed in this article.

The data on which the design was based allowed for
a possible output in this case of 0.1 ampere, but a little
thought will show that a current of this magnitude will
not flow through the whole coil. For all practical pur-
poses, we can consider the two halves of the secondary
as being in parallel, so that each coil will carry only half
the total current. From our table we find that No. 36
S.W.G. wire will answer the purpose in this case, and

the 3,000 turns will require a winding space of
3,000xo.oooo45x§=o.34 sq. in. Having decided on

what would appear to be suitable windings for all coils,

www.americanradiohistorv.com


www.americanradiohistory.com

572

Mains Transformer Design.—

attention can now be given to the calculation of the
probable losses in the transformer, thereby arriving at
a more accurate idea of the efficiency of the device.
The losses which have any bearing on this fall natur-
ally under two headings, that which occurs in the copper
and those associated with the magnetic circuit. The
copper loss, which is often referred to as the 1*°R loss,
because, owing to the resistance of the conductor heat
is generated when a current flows, is found by calculat-
ing the resistance of each coil and multiplying by the
square of the current (in amperes).

Why Laminated Cores are Used.

The losses due to the magnetic circuit arise from two
causes, namely, eddy currents and hysteresis. Since
iron is a conductor of electricity, and the core is inter-
linked with the flux, voltages will be generated within
the core, but these can be minimised by laminating the
core and inserting layers of insulation. It is for this
reason that the cores of transformers are not built up
from solid castings. The hysteresis loss is due to the
wasted energy in rearranging the molecules in the iron

Wireless
World
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when a reversal of magnetism, which accompanies every
change in the direction of current flow, takes place.
This loss depends largely upon the quality of the iron,
hencs the material used is always chosen with a view
to reducing this loss to a minimum. It follows natur-
ally from the above that the practice of passing a bolt
through holes in the four corners of the core, to hold the
laminations together, is highly undesirable in power
transformers, although this method of assembly is per-
missible in certain iron-cored coils used for various other
purposes in wireless. End plates should be used if pos-
sible, or lengths of angle iron cut so that the holding
bolts clear the core and do not short-circuit the edges.

The iron loss will increase with the flux density, also
the frequency, and depends also upon the weight of the
core. It is very convenient to lump together the iron
Josses and consider them as being so many watts per Ib.
of iron in the core. All that is necessary in the present
case is to find the volume of iron in cubic inches and
multiply this by 0.28 to find the weight in Ibs. ; the iron
loss is then, the weight of iron multiplied by the appro-
priate value of ** watts lost per 1b.”’

(To be concluded.)

General Notes.

Mr. I. A. G. Cole, 174, Broomwood
Road, Clapham Common, S.W.11, notifies
us that he has given up the call-sign
2AXA, but will be pleased to stand by
and report on tests, etc., at the following
times ——

Monday and Friday, 8.30-10.0 p.m. on
41-43 metres.

G 6WN. Owned and operated by Mr. H. V.
Wilkins at 81, Studiand Road, Hanwell,

W.7. The circuit is of the T.P.-T.G. type
with an L.S 5 valve. The station has been
in two-way communication with amateurs
in all parts of the world on 8 watts or less.

TRANSMITTERS’ NOTES :
AND QUERIES. :

)

Saturday, 2.0-4.30 p.m. and 7.45-11.0
p-m. on 41-45 and 150-160 metres.
Sundays, 6.0 a.m.-10.0 p.m. on 20-50

metres.

[eNReNe]

Reception of the Airship ** Graf Zeppelin.”

Counditions on the night of October 15th
were exceptionally favourable for trans-
atlantic reception, and many listeners in
this country were able to pick up the
signals direct from the (raf Zeppelin
while flying to her moorings at Lakehurst,
New Jersey.

¢ C &g

Wavenseters for Transmitling Stations.

The question of suitable wavemeters
for use under the new vegulations is still
awaiting a definite answer and is arousing
considerable discussion among amateur
transmitters.  The Postmaster-General
states that wavemeters of the absorption
and heterodyne types generally cannot be
vegarded as satisfactory unless used con-
stantly in conjunction with an oscillator
embodying a suitable crystal. At the
time of writing there seems much uncer-
tainty anent the * other approved type,”
as an allernative to the somewhat costly
piezo-clectric crystal. which will satisfy
the Post Office requirements.

Transmitters are anxiously awaiting the
solution of the present difficulty.

[l elsTe]

New Call:signs and Stations Identified.

5WB C. A. Webb, Wilton Rd., West Hounslow,
Middlesex. (Change of address).

6WZ {ex 2BQK), J. McKenzie Wilkie, 102, Stanley
St., Aberdeen.

6XB (ex 2ACG), G. E. Jones, Tregarth, Redruth,
Cornwall.

9AFB  S. West, 33, Regent St., Great Yarmouth,

wishes to co-operate as far as possible with
experimenters on the 10-metre waveband.

www americanradiohistorv com

New Zealand Amateurs.

(Supplementing and correcting the list

in the R.8.G.B. Annual for 1928.)

1BA L. Tavlor, 2, Fremont St., Parnell, Auckland,

1BC F. Mickleborough, 204, Great North Rd,
Grey Lynn, Auckland.

2BH \W. Hall, 65 Wright St., Wellington (Cor-
rection).

2BI C. liddell, 45, Puru Crescent, Lyall Bay,

Wellington (Correction).

280 R. Dixon, 36, Devon St., Wellington.

BOOKS RECEIVED.

“The Children’s Hour Annual.” Stories
and poems velated in the B.B.C. Chil-
dren’s Hour, by (i F. Benson, Desmond
MacCarthy, J. C. Stobart, L. du G., and
many others, with illustrations in colour
and in black-and-white by C. T. Night-
ingale, A. H. Watson, and other artists.
Pp. 128. Issued by the Britich Broad-
casting  Corporation and published by
Partridge, London.

eccCco

“ Handbook for Wireless Telegraph
Operators 7’ (revised in accordance with
the Radiotelegraph Convention of Wash-
ington, 1927). Including the new Q"
code, abbreviations authorised, and the
five figures to be used to indicate the
strength of signals which will supersede
the present “ R code.  Published by
H.M. Stationery Office, price 6d. net.

[oleR i)

“The Chronicle Wireless Guide”
(sixth edition), containing comstructional
details of various sets, ranging from the
simple crystal set to the multi-valve re:
ceiver, with articles on moving-coil loud
speakers, amplification, TL.T. supply from
D.C. mains. and other subjects. including
two reprints from  the Manchester
Fuvening Ckronicle. Published by Allied
Newspapers, Ltd., Manchester. price 6d.

B 38


www.americanradiohistory.com

OCTOBER 24th, 1928.

By Our Special Correspondent.

De-controlling the Music.—*‘ Fultograph ’> Transmissions.—At the Queen’s Hall.—The Zeppelin
Relay.—Sir James Barrie and Modern Loud Speakers.—Broadcasting on Armistice Day.

‘* Music Control” To Go.

The growing flood of opinion against
‘“over-control "’ in the musical broadcasts
of the B.B.C. has not been ineffectual,
for I learn, from a most reliable source,
that ‘“ music control”’ is shortly to be
abandoned. When this comes about (and
there seems no reason for delaying the
inevitable), we shall have the satisfac-
tion of knowing that there is only one
middleman instead of two.

Soniebody, of course, must be in charge
in the control room, if only to prevent
blasting.

0000
A Two Years’ Experiment.

““Music control’ came in about two
vears ago; before then the engineers
reizned supreme over everything that got
as far as the microphone, and it is safe
to say that they were not over-pleased
when an intermediary appeared.  Since
then the work of music control has been
under the direction- of that polished
musician, Mr. Stanton Jeftries, whose
talents, according to a numiber of people
inside, us well as outside, Savoy H:ll,
could have bLeen better employed in
aclivities of a more constructive nature.
It is fair to say, however, that Mr. Stan-
ton Jeffries is not always in charge of
“control ”'; he has assistunts!

Q000

A Fade-Out.

It is unlikely that the B.B.C. decision
on the control question will be proclaimed
from the housetops. More probably
“music control 7’ will emulate old military
veterans, and we shall note the change
only =i the receiver.

0000
Ether Pictures.

Picture broadcasting is to begin on
Tuesdav next, October 30th, On and
after that date, owners of picture re-
ceivers will receive their daily thrill from
2 to 2.15 p.m. except on Sundays and
Mondays. Only Daventry 5XX will pro-
vide the service. The B.B.C. is not con-
cerned with the subjects of the pictures
to be sent, the choice lying with the
* Fultograph ”* Company, who, I under-
stand, will probably enter info special
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agreements with the newspaper and news
agencies for pictures of topical interest.

Scotland Yard may provide some ‘‘ Old
Masters ”’ of the eriminal variety.

ocvoo

An Evening with Sir Thomas.

Those of us who have looked upon the
fugue form as pretty strong meat, digest-
ible only by pleasure-shunning ascetics,

FUTURE FEATURES.

London and Daventry (5XX).

Ocrorkr 28TH.—Service irom Manchester
Cathedral.

Octorer 20tn.—*' X, a play.

Ocroser 318T.—*‘ Pelleas and Melisande,”
libretto opera.

Novemukr 28p.—O0ld Tellows Concert, re-
layed from the Queen’s Jlall.

NoveMset 3kp.—‘* Saturdayitis,” « revue
hy Ernest Longstaffe. :
Daventry Experimental (5GB). H

OctoER 29TH.—'* Pelleas and Melisande,”
lihretto opera.

QOctoskr  30TR.-—'' Evening Dress
pensable,” Ly Roland Pertwee.

NoviMerr 15T.—An Fast Midlands Hour.

Cardiff.
Novessrr 18T.—A Canadian Programne.
NOVEMBER  2ND.—An  Australian  I'ro-
yramime.

Indis

Manchester.
NoviEMEER 3rD.——Community Songs fromn
the Manchester Radio Exhibition.

Glasgow.
NovEMBER 18T.—A Shakespeare, Shelley
and Keats Programme,
: Aberdeen.
i NoveEMER 1sT.—Hallowe’en Concert.
Belfast.

Ocrorer  28TiH.—‘“ The Shepherds of the
Delectable Mountains,"” founded
upon Bunyan's *‘ Pilgriny’s Progress *’
(R. Vaughan Williams).

OcToser  20TIL.—‘' The TFirst Voyage of
Captain Cook,” written specially for
troadcasting by Mungo M. Dewar.

must have been agreeably awakened on
October 12th, when, at the Queen’s Hall,

Sir Thomas Beechamm conducted the
B.B.C. Symphony Orchestra through
Lord Berner’s C Minor Fugue. A jolly

affair, full of slashings and tearing and
trumpetings ; not to mention the spec-
tacle (for those of us in the Hall) of Sir
Thomas himself, in bitonless fury
mounting on wings like an eagle.

There were times during the evening
when ihe conductor’s mannerisms dis-
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tracted rather than helped. Not so with
the Fugue; no sooner had the boisterous
theme been given out than we realised
that Sir Thomas was the theme incarnate.
He wus /t.

[oNoleN )
The Zeppelin Relay

No one secms more astonished than the
B.B.C. at the tremendous success of the
Zeppelin relay from Lakehurst last week.
As readers are aware, Keston took a back
seat on this occasion in favour of the
spaced aerial system at Chelmsford. At
the moment this arrangement consists of
two groups of half-wave aerials, one
group being two miles distant from the
other. The receiving hnt is midway be
tween each and is linked up by sub-
terranean cables.

o000
Chelmstord.

Experiments with the spaced aerial
system have been in progress for over a
vear, and during the whole of that time
the engineers have concentrated on
2XAD, which works on 21.6 metres. The
tuning cannot be varied more than about
1.5 metres either way! Whether we shall
have more relays viae Chelmsford is an
open question, for I hear that Monday
of last week gave exceptionally favour-
able conditions for the spaced aerial
system.

0000
Affairs at Keston.

At all events, there is no likelihood that
the Keston receiving post will disappear.
Mr. J. A. Pariridge, the amateur veteran
who runs this little show, is busy on an
anti-fading scheme which wiil employ a
number  of differently tuned short-wave
receivers united to a common output.
These will pick up the various American
short-wavers which send the same pro-
gramme on different wavelengths. Tt is
hoped that while fading is occurring on
some of the wavelengths, powerful sig
nals will be coming in on the others. Too
good to be true? Well, we shall see.

o000

Hats Off to Sir James !
Tpe most praceful
puid to the loud speaker

compliment ever-
came from the
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lips of Sir James Barrie in his maiden
Lroadcast speech at Jedburgh last week.
Referring to the ‘‘two little police-
men '—the microphones on the table
before him—he said : ““1 don’t know how
they work, although I have listened once
or twice in houses to the results, but was
never quite sure it was not really people
through the wall.”

This must be very cheering to Dr.
McLachlan and others who, if rumour be
correct, have heen wandering about in a
state of chronic melancholia ever since
Sir Thomas Beecham made his celebrated

¢ hog speech.” Coao
o

The Passing of the Hoggery.

There is no doubt that the dideftanti
who have always endeavoured to helittle
wireless are beginning to feel the present
situation very keenly. If we are honest
we must agree that the lond speaker of,
say, 1923, had certain points in common
with  Sir Thomas's ““hoggery.” The
squeals were there. though T doubt
whether it was possible then to reproduce
the rich, full, porcine diapason which
descends to frequencies of the order of
forty cycles. On the programme side,
too, we sometimes had gurbage not inap-
propriate to the sty.

But to-day things really are different.
The reproduction can  no  longer be
sneeved at, and most of the critics with
pretensions have to listen carefully to
pick holes in the prourammes.

0000

Last Stronghold of the Dilettanti.

The didettanti, however, are not yet
beaten. They can still take you by the
arm, haul you round to a local wireless
shop, and say: ‘‘Listen to that, my
lad !’ and rub their hands at the result.
What can you do in a case like that? If
you say the reproduction is good (when

‘ Wﬁﬁ'@n@gs
Worrld

you know a hoggery could give it points) .

vou lose your self respect; you cease to
matter ; to the intelligentsia you are dead.

To-day the solution is simple. You
merely haul your companion to the next
wireless shop and stupefy him. Fifty per
cent. of the wireless shops now give good
demonstrations, either with coil-driven
speakers or really good cones. But there
remain 50 per cent. who damn wireless to
every passer-by. They give a last foot-
hoid to the dilettanti.

cooo
A New Journal.

I hear that that well-known publishing
firm, the British Broadcasting Corpora-
tion, will launch another journal before
the end of November. The probable
name of the debutante will be Z'%e
Listener, and it will be devoted to the
canse of adult education wvie the micro-
phone.  The Editor will be Mr. R B,
Lambert, who has been in control of this
phase of broadeasting for some time past.

[ Re o]
Nr. Percy Scholes.

Mr. Perey Scholes is * retiving = from
the B.B.C. only in the sense that he is
vielding up his staff appointment as
musical advisor owing to the pressure of
other work. He will continue his fort-
nightly cviticisms of enrrent music.

0000
Churches and Broadcast Copyright.

At first sight there is something ex-
travagaut and absurd in the idea of con-
necting copyright law with the sacred
service at the Cenotaph on November
11th. Yet the question has arisen in con-
sequence of the desire of many Church
ministers to introduce wireless reception
into their services on Armistice Day to
enable congregations to follow the pro-
ecedings at the Cenotuph.

It happens that the music will include

‘THE INVISIBLE BAND IN MOSCOW.
carried in this Ford van which jtook part in a recent procession of young Soviet
enthusiasts in Moscow.

Wireless and gramophone equipment was

www americanradiohistorv com

OCTOBER 24th, 1928.

more than one copyright hymn. Several
ministers observing this fact, have ap-
proached the B.B.C. for advice. The
official answer 1is that the Corporation
cannot accept responsibility.

Need the ministers worry? A copy-
right prosecution as a result of repro-
ducing the Cenotaph hymns in church
seems about the least likely thing that
could happen.

Qo090
The Cenotaph Broadcast.

The following times will Le observed
in the Cenotaph transmission on Armis-
tice Day :—

10.27  a.m.—Announcement

studio.

10.30 a.m.—Stations will be switched
through to the Cenotaph. Music
by military bands.

10.50 a.m.—The King lays a wreath on
the Cenotaph. Band music follows
until 11 o’clock.

11.0 a.m.—Chimes of Big Ben, followed

by two minutes’ silence.
a.m.—Service at the Cenotaph,
concluding with a procession at
11.12 a.m.

Churelr congregations who intend to
participate in the service by wireless are
advised to be in their places not later
than 10.30 a.m.

from the

11.2

0000

The Microphones.

The techuical arrangementis at the
( enotaph have already been deseribed in
these columns. The principal micro-
phone, which will be concealed in a lec-
tern, will be connected by underground
wires to the O.B. car in a neighbouring
mews. Additional microphones will be
concealed in nearby tvees.

6coo
Remembrance Festival Broadcast.

On the evening of Armistice Day a
Remembrance Yestival will ke relayed
from the Albert Hall to 2LO, 5XX and
all stations except 5GB, from 9.5 to 11
p.m. Dr. Malcolm Sargent will conduct
and the bhands of the Coldstream and
Welsh Guards will take part.

0000

Dissecting a Laugh.

What is it that makes people laugh—
hysteria, or a genuine sense of humour?
Mr. G. E. Wilkinson, of the Knglish
speech training and dramatic work at
the City of Leeds Training College, will
deseribe the various attributes of a laugh
in a broadcast on November 3 to the
Northern Group.

2000
No, We Must Draw the Line Somewhere.

The verv energetic ‘“ Press relations
department ”’ of the National Broadcast-
ing Company of America have sent me a
little poem. I fancy that others have
had it, too, because 1t's printed. Never
mind, I won’t carp about that. What I
do carp about is this:—

“You can bother us with questions, And
heckle us with glee—

But please don’t put those periods

"Tween the letters NBC.”
Why, even if I were willing (which T'm
not) to defy English usage for the sake
of the N B.(., the printers wouldn’t
allow it! Next poem, please.
B 42
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World

A TERRITORIAL SIGNAL UNIT.

47th (2nd London) Divisional Signals T.A.

activities to the readers of The Wireless World,

we wish to thank the Editor for this opportunity
of ‘“self expression.”” A Territorial Signal Unit is
partly a club of wireless and electrical enthusiasts and
partly a school for teaching everything about electrical
means of communication in portable form, and, of
course, a voluntary military body.

BEFORE introducing ourselves, our interests and

** Divisional Signals '’ Defined.

Before pursuing the subject of ourselves further many
of you will ask ‘“ What are Divisional Signals? ** You
will most of you have heard of a division as a body of
troops of all arms—Infantry, Artillery, Royal Engineers,
Army Service Corps, and from time to time attached
troops—Tanks, R.A F. Squadrons, etc. This composite
body is coinmanded and controlled by a general and his
staff. As is the case with all bodies, the brain requires
a nervous system, through which it can receive infor-
mation from, and send orders to, any member of that
body. The nervous system of a division is provided by
divisional signals, who operate and control every means
of communication belween the ‘‘ brain '’ and the com
mander of every unit in the division.

As will be seen from the analogy employed, this is a
very important function, and, under the moving con-
ditions of war, no easy one to carry out with complete
reliability ; hence the great interest it has for those of
us who have made a study of it.

Every possible means of communication has to be
employed, as any one method may break down in

Under canvas.

peculiar circumstances. We are therefore organised for
rapid cable laying for telegraphy and telephony, lamp
signalling with a lamp rather like a mimature search-
light, motor cycle despatch riding, and lastly, and most
important of all, with the rapid mechanisation of the

B 43

Army.—wireless telegraphy and telephony in varions
forms.

We exist as a military unit to make ourselves efficient
in the use of these various means of communication,
and as a club for social intercourse and exchange of

Operating a field W T set.

ideas on the subjects which interest us. There is un-
limited scope for ‘' brains ** and experiment, especially
on the wireless side, and this constitutes an important
part of our activities. Research on wireless problems
(and army wireless problems have quite peculiar
features) is always proceeding, and we are encouraged
to assist with ideas and designs and to try our new
models. The rebuilding of our headquarters at Futham
House, Putney Bridge, is just beginning, and the new
buildings * will include an excellent wireless workshop
and facilities for constructing sets to approved designs.

Courses of Instruction.

Ofticers and- non-commissioned officers are experts.
Organised courses of instruction are run, which provide
members with a very complete education in wireless
telegraphy and telephony, and, of course, every other
subject connected with military signalling.  Our mem-
bers already include amateur transmitters, whose call
signs, 5MD, s\WB, 5TV, may be familiar to you.
They have obtained their radio knowledge in the classes
organised at our headquarters. The radio amateur has
done so much to help forward the advance of wire-
less, especially in short-wave working, that we feel
certain that he would be interested to join us in the
solution of some of the Army radio problems on which
we are engaged.

During our annual camp this year a mimic battlc
including all arms, Tanks, and R.A.F. was fought, the
communications of which were largely carried out by
wireless with sets designecdt and made by members of the
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A Territorial Signal Unit.— 0
unit. We received great praise for our efforts, both
from commanders and from the Press representatives
who were present.

Lrom the above you will probably have assumed that
there are entrance fees, subscriptions, etc., to be paid.
Nothing could be further from the truth. Everything
is provided frec by the Government in return for the
fact that you devote a proportion of your spare time to
the service of your country in the practice of a very
interesting hobby. During the annual fortnight in camp
(usually at the seaside) and during other training at
Easter, etc., members are paid at varying rates accord-
ing to proficiency and rank. This pay amply covers
your expenditure in travelling to and {rom headquarters
during the remainder of the year, and in refreshing
yourself and your friends, unless you are unduly lavish,
after the cvening’s work. You are asked to pay for
one item only, and that item is peculiar to 4yth
divisional signals. We consider ourselves something
rather out of the ordinarv among Territorial signals,
and we have, in consequence, a smart uniform (in
addition to the khaki, which is provided free). Every-
one who joins is asked to buy this uniform within twelve
months. The cost of the uniform is not high—f4—
and payments may be spread to suit the individual.

Not everyone is accepted, we are rather particular
about our membership, and preference is given to those
with real technical interest and education. On joining
the candidate is asked to sign on for a period of four

LETTERS TO
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years, a contract from which he can be released if un-
foreseen circumstances arise.  After enlistment he is
fitted with uniform, equipment, etc., and embarks on a
carefully planned course of instructions, designed to
teach him the elements of soldering, riding, rifle shoot-
ing, drill and signalling. Having passed the course he
specialises in whichever branch interests him most.

A Spare Time Occupation.

None of this interferes in any way with your normal
occupation, and it will only occupy a part of your spare
time. We only ask new members to treat their Terri-
torial service as their principal hobby.

With the rebuilding of our headquarters about to
begin we are looking forward to a rather chaotic period,
but from the plans which have been approved the new
buildings when completed will fully justify the tem-
porary inconvenience. They will include excellent club
rooms, miniature rifle range, lecture rooms, wireless
demonstration room and workshops. We already have
an excellent drill hall, in which we hold dances,
smokers, boxing, and play badminton, in addition to
putting it to its legitimate use.  Altogether we shall
have the finest headquarters in London.

We shall be very glad to see anyone who is interested
and who would like further information at our head-
quarters at Fulham House, Fulham High Street, S.W.6
(within fifty yards of Putney Bridge Station).

Those who join may be assured of a hearty welcome
to a cheery club of kindred spirits.

THE EDITOR.

The Editor does not hold himself responsible for the opinions of his correspondents.
Oorrespondence should be addressed to the Editor, © The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accomranied by the writer’s name and address.

“WHAT DO THEY KNOW OF RADIO .

Sir,—May I cordially endorse the wish expressed by Mr.
D'Orsay Bell in his article entitled © What do they know of
Radio, who only Radio know ?”’ which appeared in your issue
of the 3rd inst? Namely, that you open the columns of your
valuable journal to all multers radiographic. As your con-
tributor states, ‘‘ wireless' is only a fraction of the subject,
and its application, and I feel sure that there are many, like
myself, who, while interested in this branch, are so chiefly,
because they recognise ithe unlimited scope of the science
generally.

Hoping to see more such articles in
treated 1m huwmmorous vein or otherwise.

Beddgelert, Wales. V. DU BEDAT SMYTHE.

2

the future, whether

5GB.

Siv,—What is the malier with the transmission from 5GB?
All my fviends are unanimous in complaining that it is muffled,
distorted, and allogetber unsatisfactory. It is indeed a fact that
stations like Cologne and Hilversum come through with
astounding power and clarity, whereas our ‘* Experimental’
station conlinnes to behave very mnch like an experiment.

Sackville Street, \W.1. E. BAYNES.

« WH0A, MONSTER!?”

Sir,—My flippant remarks under yows title of ““ Whoa,
Monster I’ in your issue of August 15, have raised a very usefut
point to those who ure interested in reproduction of a good type
for the small room, i.e., the question of overloading what is
known to the trade as a ‘‘ power valve.”

I am sorry that one corvespondent appears to have been hurt,
but surely that is the great charm of your correspondence

coluinns, you allow most divergent opinions to be published.
I know of no other correspondence columns in which such fair-
ness 1o both sides is shown. I hope this impavtiality on your
part may long continue. I was pleased to see, although I
suffered for a day or two, that when on holiday my specially
ordered copy of IWireless World was snapped up, because I was
a few minules late, by a chance customer.

Could yvou not give an article for the type of lisiener who
has a small room, and perhups smaller purse? He certainly needs
hints about overloading the last valve, although your corre-
spondent errs in assuming that I have not discovered how to
avoid it. WM. B. WEST.

Deal, Kent.

LOUD SPEAKER “ATTACK.”

Sir,—Captain Round’s letler published in your
October 10th was read with interest.

He appears tc have said sufficient to establish thal no loud
speaker can truthfully reproduce transients or attack on
account of inevitable deviations from an ideal.

Captain Round did not deal with all the factors governing
the situation, but his letter al least makes clear the absolute
necessitv of some such expedlent as has been adopted in the
“ Amplién Lion” to which no doubt he referred in his opening
paragraph.

We niay look forward to great imnmprovement in such com-
pensating means now that the attention of c¢xperienced research
workers is directed to this quarter.

While not quarrelling with Captain Round’s doctrine that
perfection is unatiainable, I confidently predict even better
results than have yet been achieved. M. TROUTON.

Pall Mall, S.W.1.

issue of
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OOKING back on the Show, it seems certain that
L never before have there been so many new ideas

to intrigue the amateur constructor. Apart from
the array of components spread for his approval, com-
plete receivers, which in former years generally appealed
only to non-technical listeners, now have in many cases
points of interest that may well give food for thought
to everyone.

It 1s difhcult to pick out any one detail as being of
first importance, but the wide adoption of the plan of
mounting edgewise condenser drums in pairs is cer-
tainly worthy of attention, although the idea is admit-
tedly not perfectly new ; at least one example was shown
in 1927. From the fact that so few manufacturers
favour complete ganging of controls, the amateur may
glean a warnimg that “ single-knob tuning ’ still pre-
sents very real dificulties. By setting the condenser
dials so that two of them may be rotated together by a
single finger, we obtain the advantages of ganging over
a narrow waveband. In operating a set of the popular
type, with one H.F. stage and an ‘" aperiodic ’ aerial
coupling, fitted with controls of this kind, the correct
procedure is to calibrate it on a few stations of known
wavelength spread over the tuning scale, and, when it
is desired to secarch for a transmission of which the
corresponding adjustments are unknown, to set the
scales at the nearest recorded seiting, and then to rotate
the two drums “‘ in step.”” In spite of the observance
of the usual precautions, it will alimost invariably be
found that perfect svnchrony is only maintained over
some 30 oI Jo metres, so individual dials must be reset
—by referring to the calibration chart—after passing
this limit. This mayv at first seem rather complicated,
but with an evening’s practice the necessary knack is
easily acquired ; one even learns subconsciously to give
the necessary ““lead ”” or “‘lag”’ to onc of the drums
without consulting the chart.

Pitfalls to be Avoided.

The almost complete disappearance of the neutralised
triode H.F. amplifier must not lead those who have
succeeded in constructing the more highly developed
sets of this tvpe to rush blindly into modifying their
receivers for the screened valve; in any case, it is not
at present an easy matter to make the conversion in
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such a way that both selectivity and sensitivity wili
be noticeably improved, while the result of a haphazard
adaption is likely to be disappointing.

The tendency towards the abolition of the multi-stage
L.F. amplifier is significant ; admittedly it is very often
due solelv to the use of the pentode, but examples were
not lacking of comparatively ambitious receivers, in
which an ordinary triode output valve is fed direct from
the detector ; this arrangement is always attractive, more
particularly when anode current is to be supplied from
an H.T. eliminator, in view of the fact that a single-
stage L.F. amplifier can Dbe practically immune from
troubles brought about by low-frequency reaction. An
arrangement of this kind naturally requires a large
high-trequency input to the detector, but this is easily
obtained nowadays, by virtue of improved H.F. ampli-
fiers.  While on this subject, it might be mentioned that
the growing use of a metal {ramework in the construc-
tion of a receiver might well be copied by amateurs with
some ability in the use of tools; the metal ‘ chassis,”’
if correctly designed, will automatically provide at least
a part of the screening which is so essential with modern,
H.F. circuits.

Modern Wave—changing Methods.

Except for purposes of volume control, the filament
rheostat has almost disappeated from commercial re-
ceivers.  This 1s probably for psychological reasons ;
the simplification of controls by the removal of non-
essentials 1s likely to appeal to those who take no
interest i technicahitics. Another case in point is the
provision of non-calibrated reaction condenser knobs.
In matters of this kind the amateur can safely be left to
follow his own desires and inclinations; it may be
pointed out, however, that there can be no great abjec-
tion to the fitting of controls which, while not absolutely
essential, will on occasion confer some benefit, always
provided that their operation is properly understood.

In the matter of wave-range switching, the common
and very natural fear that this aid to easy operation
may result in an audible decrease of overall magnifica-
tion seems to be finally dispelled. Many of the new
sets which include this refinement are capable of putting
up an extremely tine performance ; its application is bv
no means confined to ‘ local station '’ sets.
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Monday, October 22nd, to Saturday, November 3rd, at the City Hall.

T might seem thatl coming, as it does, so soon after
Olympia, the Radio Show at Manchester would not
provide a great attraction nor be much more than a

repetition of the London Exhibition. This, however, is
not the experience of former years, for the Manchester
Show is in several respects distinct in character, and
attracts a number of new exhibitors.

Apparatus Seen tor the First Time.

It will be remembered that the London Exhibition is
organised by the Radio Manufacturers’ Association of
this country, and does not invite participation by ex-
hibitors other than those whose products are British. In
connection with the Olympia Show we mentioned that
certain firms well known to our readers would not be
showing at Olympia, and that they should not be blamed
for lack of enterprise as their absence was probably due
to the ban on non-British exhibits. No such stipulation is
made by the organisers at Manchester, so that here we
have the opportunity of seeing British products alongside
apparatus imported from abroad, and the comparison is
naturally instructive and of great interest.

Many of the exhibitors at Olympia are, of course, also
taking stands at Manchester, but in addition there ave
some thirty-seven firms of importance, of which a list is
‘published on the next page, who show their new
season’s products at Manchester for the first time, whilst
experience of past years has indicated that other manu-

facturers usually make a point of reserving at least some
new lines for Manchester instead of disclosing them all
at Olympia first. Manchester Radio Show is organised
by the Manchester Evening Chronicle, and has the sup-
port of the Radio Manufacturers’ Association, as in pre-
vious years.

A feature of interest in connection with the Show is
that the exhibitors are not severely handicapped by re-
strictions, and can demonstrate loud speakers on their
stands in the hall. Itis expected that considerable interest
will centre around the exhibit of Wireless Pictures, Ltd.,
as apparatus is being provided by the company so that
a demonstration can be carried out at the Exhibition
under the control of the Association of British Radio
Societies, acting as technical advisers to the Exhibition
authorities. This will be one of the first occasions on
which the public has had an opportunity of seeing the
transmission of pictures by the Fultograph system carried
out, and the demonstrations will indicate to visitors to the
Exhibition what may be expected when Fultograph

icture receivers are installed in the home.
Gramophone Demonstrations.

Opportunity is also being given to various leading firms
to give half-hourly demonstrations of gramophone repro-
duction by means of their own pick-up devices, with
amplifiers and loud speakers, and this will give an oppor-
tunity for the public to make a comparison between the
many different types.
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Manchester Radio Show.—

On The Wireless World stand, which is No. 24, just
inside the main entrance, visitors will have an oppor-
tunity of inspecting some of The Wireless World receivers
recently produced, such as the ‘‘Megavox Three,”’
““Everyman’s Pentode Two,” “‘New All-wave Four,"”
““ Four-valve Change-over Receiver,”’
Mag Four,”” which is described in this issue.

The British Broadcasting Corporation, we understand,

Wireless
World
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are arranging an exhibit much on the lines of that which

ber 3rd.
and the ** Kilo-

Show numbers.

they gave at Olympia, consisting principally of a series
of tableaux illustrating music through the ages, and called
“From B.C. to B.B.C.”

The Exhibition remains open until Saturday, Novem-
In our issue next week we shall review the
Exhibition as a whole, but with special reference to
new exhibits not previously dealt with in our Olympia
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The Following Firms Showing at Manchester were Not Exhibitors at Olympia:—

A F. A Accumulators, 14d., (37)

120, Tottenham Court R4., London,
W.1.

Alphian \Vireless, Ltd., (51)

_Mortimer St., London, W.1.
Association of British Radio Societies

(115)

Barraclough, G. D., (19)

16-18, Moult St., Cross St., Man-
chester.

Buirgoyne Manfg. Co., Ltd., (92)

34a, York Rd., King's Cross, London,
N.1.

Bush Iouse Radio, (81)
40, Deansgate, Manchester
Coranto Cabinet Co., (63)

51, Naylor St., Hulme, Manchester.
Crauford-Frost Wireless Products, Ltd.,
32, Alma Rd., Windsor, Berks. (113)

Electrical Machine & Apparatus Co., (73)

Cromford Court, Corporvation St
Manchester.
Epoch Radio Manufacturing Co., {103)

53, Gracechurch St., London. E.C.3.

Green & Co., (110}
94-95, Tlarst St., Birmingham.
Hardies (Blanchester), Ltd., (22)

Jull’s Ilead Yard, Corporation St.,
Manchester.
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Tarlie Bros., (111)

Balham Rd., Edmonton, Iondon,
N.9.

Hirst, Ibbotson & Taylor, Ltd., (66)
Ta, Blackfriars St., Manchester.
Holzman, Louis, (60)

34, Kingsway, Helborn, Tondon,
w.C.2
Hughes & Co., Ltd., F. A, (28)

204-206, Gt. Portland St., London, V.
Kay, Ltd., P., (83)
183, Old St., London, E.C.1.

K.N. Electrical P'roducts, Ltd.,
87, Wardour St., Iondon, W.1.
lLancashire Dynamo & Motor Co., Ttd.,

(107)

Trafford Park, Manchester. (64)
Lichtenburg & Jones, Ltd., (86)
40-44, Holborn Viaduct, T.ondon,
EC1.
Lyons, Ltd., Claude, (13)
76, Otd Hall St., Liverpool.
Malkerimport Co., (49)

50a, Lord 8t., Tiverpool.
Moores & Co., John, (8)
Ravald St. Works, Salford.
Partridge & Wilson, (118)
217a, Loughborough Rd., leicester.
Potter & Co., Lid., H. R., (65)
Station Buildings, Rochdale.
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Radiovim, Ttd,, (93)
24, The Elms, Liverpool.

Ritherdon & Co., Ltd., (108)
North Bridge Mills, Deansgate,

Bolton.

Rothermel Corporation, Ltd., (3%
24-26, Maddox St., London, W.1.

Scott & Co., Ltd., G. L., (102)

Morris House, 60-66, Rochester Row,
London, S.W.1.

Sheftield Magunet Co., (117)
116-126, Broad Lane, Sheffield.
Sifam Flectrvical Instrument Co., Ltd.,

Bush House, Aldwych, (85)
London, W.C.2.
Standavd Insulator Co., Ltd.. (58)
Winsley House, Wells St., Oxford
St., London, W.1.
Tutills, Ltd., (16)
7-9, Swan St., Manchester.
Ward & Goldstoue, Iutd., (18)
Frederick Rd., Pendleton, Man
chester.
Wellworth Wireless Co., Ltd., (48)

8, Withy Grove, Manchester.
Wilkinson & Co., C. B., g
Junction Chamibers, 5a, Oldham Rd..
Rochdale.
Wireless Dictures (1928), Ltd., (119)
14-16, Regent St.. London, SW.1.
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(No., 13.)

The Relation between Volts, Ohms and Amperes.

T is just over a century ago that Georg Simon Ohm,
in the seclusion of the Jesuits’ College in the ancient
city of Cologne, pondered over the way in which a

current of electricity passes through a metal wire and
wrote down the results of his thought in the form which
has ever since been known as Ohm’s law, which states
that the difference of potential between two points on a
wire is proportional to the current flowing along the
wire.

Science moved slowly in those days, though current

electricity had sprung to
O
s

life from Galvani’s dead
frog forty y-rs before, and
Volta’s high tension Dbat-
teries were no novclty, vyet

the ideas of electromotive
‘ force and potential were

stll unborn.  Current was
supposed to have two quali-
ties, ‘ quantity ’ and ‘‘ in-
tensity” — the same
‘ quantity ”’

Fig. 1. An arrangement in

which the ratio of volts to

amperes remains the same

however many cells are in
circuit.

of current had
greater “‘intensity ' in a
thin wire than in a thick
one, since it made the thin one hotter. Ohm showed
that the idea of intensity could be replaced by electro-
motive force, and that every wire possessed a property
of resistance ; he left three terms where he had found
but one: he made the electrical trinity complete.

Proof of Ohm’s Law.

It might be thought that the experiment shown in
Fig. 1 is a proof of Ohm’s law. A volt-
meter and ammeter are connected as

whatever the separate values of V and C, their ratio is
unaltered so long as the same heater wire is used.

Value of a Filament Resistor.

A 2-volt o.1-ampere valve is to be used on a 6-volt
circuit: what size of resistor should be inserted? On
joining the points corresponding to 2-volt and 0.1 am-
pere on the abac we find that the filament resistance is
20 ohms. To get the same current with 6 volts the abac
indicates that 60 ohms are required. Hence the resistor
should be 60 — 20 = 40

ohms.
An example involving re-
sistance-capacity amplifica il |

tion is the following. From _T_ S

a valve characteristic curve .

a suitable working point is Jev sofé 220k
found to be 60 volts on the I 2

plate, giving T mA plate cur- "[ ;

rent; what plate resistance

should be used whena H.T. L
of 150 volts is applied? On
joining the points corre-  Fig. 3. Circuit in which two

resistances in  parallel are

shunted across a battery of’

8 volts. The ahac shows that

the total current flowing is
0.196 amperes.

sponding to 60 wvolts and
1 mA the valve resistance is
read as 60,000 ohms: on
joining 150 volts to 1mA
we find that the total resistance must be 150,000 ohms;
hence the correct value of plate resistance is 150,000 —
60,000=00,000 ohms.

Current Through Resistances in Parallel.

Fig. 3 represents an 8-voll battery ap-

shown, and it is, of course, found that the
ratio of volts to amperes (which gives the
resistance R in ohms) remains the same,
however many cclls are in circuit. DBut
in rcading off the volts we have actually
assumed the very law which we are try-

plied to resistances of 50 and 220 ohms in
parallel.  The abac gives the current
through the first resistance as 0.160 am-
peres and 0.0364 amperes through the
second. Hence the total current flowing
is the sum of these, namely, o.1g6 am-
peres.

It should be noted that Ohm'’s law also
applies to A.C. It the RS, volts are

COPPER
PLATING BATH

ing to prove—tor a voltmeter is really an Ol BATH
ammeter with a large concealed series re-

sistance, and the detlection of the ncedle

15 due to the current which passes: when  gig. 2.

we engrave the scale in volts we are
assuming Ohm’s law.

A proof can be obtained by the experiment shown in
Fig. 2, no ammeter or voltmeter being involved. The
difference of potential between two points is defined as
the work done when unit charge is brought from one to
the other point, so that when a current C flows down a
difference of potential V the work done per second is
VC and appears as heat: accordingly it can be
measured by the rate at which the thermometer read-
ing rises. The current C is proportional to the weight
of copper deposited on the right-hand plate per second.
Thus VC and C are measured, and it is found that,

An experiment which
proves Ohm's law.

given the abac gives the answer in R.M.S.
amps. ; if pealk volts are given the result
comes out in peak values of current: the
resistance may be due to a coil or a con-
denser without altering the law, and the impedance of a
coil or condenser at any {requency may be found from
previous abacs published in this journal.

The next chart (No. 14) will show the relationship
between watts, volts, and amperes in D.C. circuits, and
an explanation will be given of how a coil containing
resistance and reactance when interposed in an A.C.
circuit causes the current to resolve itself into two com-
ponents, namely, that which is in phase and that which
is go°® out of phase with the voltage.

R. T. B.
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“The Wireless World " Supplies a Free Service of Technical Information.
The Service is subjecl fo the rules of the Department, which are printed below , these

must be stricfly enforced, in the

interest of readers
queries of general inferest is deall with below

themselves. A selection of
in somc cases al grealer length than

would be possible in a letter

Reaction Condenser Capacity.

With reference to the article, *“ Building
H.F. T'ransformers,” in your issue
for October 3rd, I should lil:e to know
if the reaction windings specified are
suitable for a control condenser of
the conventionul maximum capacily
of 0.0001 mjd. [f not, what capacity
do you reeommend? M. L.

Yes; assuming that the damping in the

circuits is normal, a condenser of 0.0001

mid. capacity will give sufficient control.

There 1s no reason, however, why you

should not use a larger size, and indeed,

by doing so the rectification efficiency of
the detector will be improved. If you
adopt this plan, your best course is to
remove turns from the reaction coil (a few
at a time); your aim should be to have
sufficient coupling for the production of
oscillation over the whole of the wave-
band.

(sl el oRe]

Reduced H.T. Voltage.

With reference to the ** Megavox Three,
1 should be glad to know if reason-
ably good results can be expected with
a maximum H.T. voltage of 120, and
if so, what alteration would be neces
sary in the values of the various de-
coupling resistances? C. I' G.

The receiver will function well with a
maximum anode voltage of 120, and in-

>

RULES.

(1.) Only one question (which must deal with
a single specific poinf) can be answered. Lellers
must be concisely worded and headed ** Infor-
mation Department.”

(2.) Queries must he written on one side of
the paper, and diagrams drawn on a separale
sheel. A self-addressed stamped envelope must
be enclosed for postal reply.

(3.) Designs or circuil diagrams for complele
recetvers cannol be girven . wnder present-day
condilions justice cannof be done lo questions
of this kind in the course of «a letler.

(4.) Praciical wiring plans cannol be supplied
or considered.

(5.) Designs for components such as L.I.
cholees, power (ransformers, efc., cannol be
supplied.

(6.) Queries arising from the construction or
operulion of receiners must be conjined {o con-
structional sets described in *°* The Wireless
World * or lo stundard manufactirers’ receivers.

Ileaders desiring informalion on  mallers
heyond the scope of {he Information Depurt-
ment are invited (0 submil suggestions regarding
sulriects to be lreafed in fulure articies or
paragraphs.

deed with this pressure will yield suffi-
cient output for most requirements. The
values assigned to the various feed resis-
tances are the lowest that can be used
without running the risk of introducing
undesirable couplings, and we would not
recommend any alterations in this direc-
tion.

CoOoCoU
Volume Control.

If you comsider that il would be an od-
vantage, will you gqive me a divgram
showing how the method of volumne
control  wused in  the ‘“Megavox
Three” may be applied to my re-
ceiver, which consists of a reactiny
detector (capacity controlled) with re-
sistance and transformer-coupled L.F.
amplifying stages. E. S E.

A volume control device is less neces-
sary in detector-L.F. sets than in those
with H.F. amplification, for the reason
that adjustment of reaction will generally
cause  sufficient  variation in signal

OCTOBER 24th, 1928.

strength, except when receiving from a
near-by station. However, the addition
you propose is a relinement which is by
no means without value, and the use of
an H.F. potentiometer in the manner you
suggest is very suitable for the receiver
described. A skeleton diagram showing
how it may be applied is given in Fig, 1.

coCco

Mains or Accumulators P
Would you recommend me to modify the

circuit of the ** Kveryman Four > re-
ceiver so that H.0', and L.T. current
could be obiained direct from D.C.
mains; or, alternatively, would it be
better to use accumulator batteries
for both purposes? C. B. C.
The modifications necessary for convert-
ing this receiver for ‘ all-mains’’ opera-
tion would be so extensive that we cannot
recommend you to adopt this plan. It
woulidt be better to use accumulators,
which as far as the H.T. battery is con-
cerned, could easily be charged from your
D.C. mains.

cocCco

Wood or Ebonite ?

Is there any reason why a wooden panel
should not be used wn the consiruction
of the *“Megavox ™ receiver in place
of ebonite, which s specified? [
realise that it wowld be necessary
carefully to dry the wood and to var-
nish 1t with shellac on both sides.

W. G. 8.
Provided the wooden panel is carefully
prepared, there is no objection to using
it in place of ebonite, although we should
perhaps point out that the “one-hole fix-

g’ components do mnot lend them-

selves particularly well to mounting on

wood without additional support.

KT+
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Fig. 1.
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Controlling detector input by means of an H.I'. potentioineter.
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5SW  EXPERIMENTAL.

T is now eighteen months since The Wireless World
commenced a campaign having- as its object the
establishment of a short-wave Empire broadcast-

ing station; and it is just twelve months since, after
much procrastination, the B.B.C. arranged with the
Marconi Company for experimental short-wave trans-
missions to commence through the station 55W at
Chelmsford. We think it time that an Empire short-
wave-station should be established on a more perma-
nent and satisfactory basis, and that by now the station
should show signs of outgrowing its name of ‘‘ experi-
mental,”’ which is, after all, little more than a cover
under which to shelter from any accusations of defici-
encies of the station or lack of permanency of policy as
regards the programmes. The programmes which have
been put out during the period that 5SW has operated
have been composed of material useful for experimental
purposes, but we think the time has come when the sta-
tion should become a service station rather than a purely
experimental one. We do not want to be accused of
B 11
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adopting an unreasonable attitude, but we would, in
common, we believe, with many thousands of listeners
in remote parts of the British Empire, welcome a state-
ment from the B.B.C. as to what are their intentions

with regard to the future of 55W.

A Statement Overdue.

It is not enough that the station should be in exist-
ence and conducting experimental transmissions. Some
steps should be taken to find a means of contributing
to the upkecp of the station on a permanent basis and
improving its efficiency, either by a change of site, if
necessary, or increase in power; and the programmes
must be compiled with a view to giving service and in-
creasing interest in them amongst listeners who look to
that station as their most direct touch with England.
Further, to be efficient and to give proper service,«it is
necessary that the station should work at intervals
throughout the twenty-four hours, the times of trans-
mission as at present being inconvenient or unsuitable -
except to a limited proportion of thosc who might other-
wise become regular listeners. Is 55W to be left where
it is until somecone creates a stir about it, or is real
progress being achieved towards an improvement of its
efficiency and the establishment of an Empire short-
wave broadcasting station on permanent lines?  We
owe it lo the B.B.C. to suggest to them that they are
overdue with a statement of the present position and

future policy.
0000

B.B.C. CONTROL ROOM.

E have persistently complained of the methods

of control adopted by the B.3.C., and the large

amount of correspondence we have received
on the subject, a proportion of which we have pub-
lished, has -indicated that the feeling of dissatisfaction
with the B.B.C. control room is pretty general.

It is gratifying to learn that in all probability
“ music control ** is to be abandoned, leaving only the
one control, which it is stated is essential in order to
prevent blasting. To many of our readers it will .
come as news that the B.B.C. in the past have been
in the habit of employing two separate controls for
musical broadcasts, as it has been generally considered
that one was bad enough! We hope that the B.B.C.
will go farther and look into the question of control
generally in an endeavour to overcome the many abuses
to which control seems to lend itself, and of which the
complaints have been so frequent.
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If N a recent article! I drew attention to the fact that
the grid swing with a pentode would depend upon
the impedance in its anode circuit. It was stated that

as the number of turns on a high resistance moving coil

loud speaker -increased, a point was reached beyond
which the permissible peak value of the grid swing was
definitely less than the grid bias. The object of this
article is to discuss this problem of grid swing as
applied to a pentode. having in its anode circuit a re-
actance comparable in magnitude with the internal
valve resistance. The case of a resistance will be treated
separately later.

The problem is most easily investigated by recourse
to experiment. Many readers use a milliammeter to
read the anode current to the power valve. They will

ICTOBER 31st, 1928.

bt
T
m
Z
=
ko)
O
l'ﬂ

How the Valve and the Loud Speaker may

Cause Rectification.

By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P.

is different from that when it moves away. In other
words, if the positive deflect'on is x, the negative de-
flection is x — Ax, where Ax {s a fraction of x. This
asymmetry results in the impedance of the loud speaker
being different during the positive and negative half
cycles. Thus the positive and negative currents will
differ, thereby yielding the effect of rectification, with
a resultant flicker of the needle. It is possibly some
effect of this nature which enables tclephony to be
heard by putting a pair of telephones direct in an aenal
circuit. I have no intention of treating electro-mechan-
ical rectification, but it is interesting to introduce it
here. We shall be concerned entirely with rectification
due to what is commonly termed ‘‘ anode blasting ”’

graphic—but neither highly descriptive nor scientific.

have noticed that with
strong signals, before grid
current occurs, the mil-
liammeter needle flickers.
A small flicker i1s not ac-

[

= The circuit used during
the experimental work is
illustrated  diagrammati-
cally in Fig. 1. A sine
wave oscillator is connect-

companied by any appre- " OVa ed via an electrostatically
ciable aural sensation, but fi screened and balanced
there 1s a limit beyond s li transformer to a non-in-
which the flicker must not l ductive resistance in series
go.  Overstepping this . = with a milliammeter. A
mark results in unpleasant tapping from the resistance
reproduction.  Motion of is taken to the control grid
the needle indicates that and filament of a pentode.
rectification occurs. This The anode circuit of the
may be due to two causes : | earTHED pentode?® containsaninduc-
(a) the valve; (b) the loud S=aiSCREEN —HL tance L of 23 henrys and
speaker. Rectification due L 3 a d.c. teed meter A. The
to the valve means that Fig. 1.—Arrangement for measuring the voltage changes on the \'Oltagc across L. is mea-

the anode voltage change
1s large enough to carry
the valve beyond the
linear limit of its characteristics. So far as the loud
speaker is concerned, the reader may be somewhat
amazed. Rectification ensues when something different
occurs during the positive and the negative half-waves.
Now in many reed drive loud speakers the response
of the reed during its motion towards the pole pieces

electrostatic voltmeter;

Y The Wireless World, July 18th and 25th,

1928.

anode of a pentode when various veoltages are applied to the grid.
S is a sine wave generator; mA, an A.C. milliammeter;
Vy, volts applied to grid; r;, ro, Cy, C,,
battery anti-coupling units; r, potentiometer; L, 23 henrys.

sured by a low reading
electrostatic voltmeter. The
electrostatic ~ voltmeter
reads both the drop due to the feed current and the
a.c. change. The drop due to the feed current has been
properly subtracted. The usual battery filters are in-
corporated as shown by the resistances and condensers.

V., an

* The ‘ahe used was tlle P.M.22, described in The Wireless
World, July 11th, 1028. TIts churacteristics ave fairly linear.
With some pentodes curvature and departure from parallelism
will make the swing less than that found here.
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Permissible Grid Swing with a Pentode. —

The oscillator was adjusted to 170 cycles, and a
voltage applied to give a suitable reading of the
milliammeter. Knowing mA and r, the root mean
square and therefore the peak voltage (=1.414 r.m.s.)
applied to the grid of the pentode can be calculated.
A series of readings of applied grid volts V, and the
corresponding anode voltage V, were obtained from
the electrostatic voltmeter. The values of the anode
fced current were also observed. When a voltage is
applied to the grid of the pentode, the current in its
anode circuit executes corresponding variations. Since
there is an inductance of
23 henrys in series with the
anode, the current variation
causes a voltage change
on the anode and there-
fore on the inductance, as

v

ANODE VOLTAGE
=
ey

experimental values of V,
and V,  The relationship
1s substantially linear up to
a grid peak voltage of 3.
After this the curve bends
over, since the grid voltage increases more rapidly than
the anode current. So long as the relationship is linear,
the distortion is small. But beyond the knee of the
curve, i.¢. point A, the distortion becomes serious. By
inserting a transformer and oscillograph as shown in
Fig. 4, the wave form could be ascertained. In Fig. 5
we have the wave form for an applied grid voltage of
about 6, the choke being in circuit. The grid bias on
the valve being —7.5, no grid current was present.

Fig. 2. — Diagram giving
peak voltage change on the
anode of a pentode due to
voltage change on the grid.

Distortion and the Choke.

By short-circuiting the choke the wave form becomes
sinusoidal, as shown in Fig. 6. It is clear, therefore,
that the choke introduces serious distortion when the
mput voltage is well below the grid bias. An indication
of -the degree of distortion (rectification) is to be found
from the change in anode feed current. This is plotted

shown in the diagram, volts.
RT.=130V Fig. 2.
L ] In Fig. 3 are plotted the

Wireless
’ Worlld &

I mA, the distortion of the sine wave began to show
up on the oscillograph  The corresponding input volt-
age is 3 volts.

Now all this can be very easily explained. In the
first place the anode voliage cannot decrease below zero.
Its normal d.c. value is 130 volts. If the valve
characteristics were perfectly straight and parallel for
all anode voltages, the peak
anode (a.c.) voltage would
be 130. Thus it would fluc-
tuate from o to 130, and
130 to 260 volts. DBut the
characteristics are imperfect
at low anode voltages, so
that the permissible swing
is less than 130 volts. In
our case we find the swing T
should not exceed about 160
The anode swing is
the grid volt swing x effec-

TO
OSCILLOGRAPH

tive magnification of valve
= V,u. The value of u is
therefore Y‘—t. The values of  Fig. 4. — Method of using

V(I oscillograph to delineate
this quotient are given in Z‘;‘?:s‘s‘i"v‘;";?fi';’&‘i‘,‘.’;‘."‘ff i
table 1, from which we see @ step-down transformer.
that u is about 35. It is this high effective magnification
and the curved characteristics which make it necessary
to restrict the grid swing on the pentode.?

H.T

2

Fig. 5.—Oscillogram showing distortion of sine wave due to exces—

sive swing on grid of pentode. The H.T. was 130volts; V4 = 6 volts ;

and the choke in the anode circuit 23 henrys. The frequency was
170 cycles.

. . : . ABLE. PM.22. m. = 60; p = 3 b
against input volts in Fig. 7. Beyond a change of LBy el o S (E05 p= EEIID alivey
‘ Peak Grid Peak Anode . - Effective Valve
R Volts. Volt Change. Magnification.
Seo Ve. Va. w= Vo[V
z [
* 1.58 53.2 34.8
2.35 80.7 34.3
' 3.09 108 34.9

CHANGE. ON

. PEAK VOLTAGE

PEAK VOLTAGE APPLIED TO GRID - i

Fig. 3.—Curve showing relation between peak voltage applied to

grid of pentod2 and the corresponding change in anode voltage.

The anode circuit contained an inductance of 23 henrys and the
frequeacy was 170 cycles.

Suppose we take a concrete instance and determine
the permissible grid swing when the effective valve
magnification—the magnification factor 1s 60—is 35.
The anode voltage swing must not excced 100, so that

the peak swing on the grid is I;L;) = 3 volts., which

corresponds to a root mean square grid voltage of 2.15.
If the grid bias is —7.5, the swing is, therefore, only
409%,. This applies in the case of a choke of 23

*Owing to non-parallelisms and curvature of characteristics
at low anode voltage.
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Permissible Grid Swing with a Pentode.—

henrys at 170 cycles. The governing factor is the
reactance of the choke, which in this case is 24,500 ohms.
A choke of 2.3 henrys at 1,700 cveles, or a choke of

—
-

Fig. 6.— Oscillogpram skowing that the curve is subsiantially
sinusoidal wnen tone choke is 1emoved:; conditions otherwise the
same &s in Fig. 5.

0.8 henry at 3,000 cycles, also has this reactance. Now
a reed drive loud speaker has an inductance of the order
of 2 henrys (at 5,000 cycles), so that the permissible
peak grid swing at this frequency will be between 1 and
2 volts.!  Of course, all the voltage is not at this fre-
quency. since the voltage components range from 30 to
10,000 cycles. However, these data do show that the
permissible grid swing decreases as the Leactance and
effective resistance of the loud speaker increase.® This
can be verified by inserting (1) a choke of 20 henrys,
(2) a reed drive loud speaker, (3) a coil drive loud
speaker of 1,000 turns. The signal strength required to
cause motion of the feed meter needle is less for 2 than
for 1, and still less for 3.

T expect the reader will now feel inclined to say some-
thing of this nature: This is all very well; we accept
your argument confirmed by experiment but the diffi-

‘See loud speaker data in The ﬁ ireless World, July 18th.
*The effective resistance of the loud spedker has also to be
taken 1mto account.

MILLIAMPERES)

CHANGE IN ANODE CURRENT
~N

H 4 5
Vg = PEAK VOLTAGE APPLIED 10 GRID

Fig. 7.—Curve showing the reduction in feed curreat with increase

in the peak volts applied to the grid of a pentede. Although dis~

tortion occurs above V: = 0.8 it is not serious until the point A is

passed. The anode was in series with a choke of 23 henrys and

f - 170 cvcles. Anode feed current with Vy=0 and bias — 7.5
was 22.6 mA

Wireless
World

OCTOBER 31st, 1928.

culty did not arise with triodes. It did! less acutely.
Let us take an LS35A used with a loud speaker of 0.2 hen-
ry inductance at 5,000 cycles. Assume the H.T. is 350
volts. The amplification due to the wvalve is nearly
the ““m  value of the valve, since the loud speaker
impedance 1s several times the internal valve resistance.
The permissible anode swing we shall assum
as 200 volts. Since u is about 2, the peak grid swing

2 . . .
00 volts. But the grid bias on the LSsA is

-

S I00
2

about 100 volts, so that grid current will be experi-

a0
CURVE S = Y, =150, Vx =150 i
CURVEZ = Y =120, Vs =150 @ i
CURVEA = V. = 60. Vi =15 ;
? @ & -
7/ /
= .
AT V=120 g =18XI0 AMPPER (OLT \,’/ (h
Vs =150 VOLTS o =3:3X 10" OHMS S
2 2
! = -
\g—ﬁ A m =0 = 60 303
2
2z
&
z
o
X
@x
203
; ud
[a3
O
z
L
10
~30 -20 -10 g
VOLTAGE ON CONTROL GRID
F12. 8.—Grid volts-anode current curves or ** conductance ' curves

of a two-volt pentode (P.M.22). Tne dotted curve (4) represents

the characteristic when the anode voitage is higher than 1he

screened grid voltage. When V_ = 10 to 20 volts there is curvature

at both ends of the lines (not shown) and they are not parallel.
enced before anode blasting is really serious. The
above calculation shows why the limitation of swing has
not cropped up before. In practice, using LS5As with
300 volts H.T. and a grid swing as low as 2o volts
there is a small amount of rectification. This is
probably indiscernible by ear, but it goes to show that
when one looks at the matter in a critical spirit, no
family of valve characteristics fulils Fuclid’s definition
of a straight line.

When the impedance in the anode circuit of a valve
exceeds a certain value, the permissible peak grid swing
is less than the grid bias. Moreover, the muin criterion
for distortion is movement of the feed meter ncedle.

The above inivestigation corrobiorates what can readily
be deduced by theory, and the limitation of grid swing
indicated above is to be regarded as a physical fact.
That such anode voltage change can be obtained with a
small grid swing is due o enhanced sensitivity.

B 14
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Events of the

WINGED WORDS,
forward to the time

“1 look
people will regard the presence of a radio
set in the louse of as much importance
as a bath.”—Mrs. Philip Snowden, at
the Manchester Wireless Exhibition.

when

000QC

FOR GERMANS OVERSEAS.

A ‘““world programme ’’ is to be broad-
cast in February next from a new short-
wave station now under construction by
the German Post Office at Konigswuster-
hausen.  The station will apparently be
a second 58W, its object being to enable
Germans living abroad to keep in touch
with the homeland by means of relatively
sumple receiving sets.

0000

GOOD OLD CRYSTAL.

A Norfolk listener is astounded by the
latent powers revealed by his crystal set.
He writes: ““I heard the whole trans-
mission {rom America through 5XX, in-
cluding a description of the Zeppelin and
of the great hangar.”

It is understood that 5XX did not in-
terfere with the reception.

0000
GERMAN ¢“PIRATE" HUNT.

A “round-up ’’ recently conducted by
the German Post Office has resulted in
the discovery of 150 illicit transmitters,
says a Berlin message. 'The majority of
the culprits were found to be experiment-
ing with short waves.

The methods of the official flying squad
are being kept secret, a fact which is
causing considerable perturbation among
the ““ black-senders,” as they are called,
who have not yet been caught.

0000
PICTURE BROADCASTS.

Following the example of the British

and Austrian broadcasting authorities,

the German Postal Administration will
inaugurate picture broadcasting from
Koenigswusterhansen by the ‘ Tulto-

graph” system on November 15th.
0000
A CORRECTION.

Iu the description of the ¢ Avometer ”
on p. 401 of our issue of September 26th
the resistance was erroneously given as
1.67 ohms per volt instead of 167 ohms
per volt.
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CABLE WIRELESS HEADQUARTERS.

The erection of a vast and imposing
building on the Thames Embankment to
house the wireless and cable Interests of
the Empire is indicated in an anuounce-
ment ot the Eastern Telegraph Co., Ltd.
The new building will be the headquarters
not only of the Kastern and .Associated
Telegraph companies but probably of the
Marconi company, the Pucific and West
Indies Cables and of the Government
Beum Wireless.

1t is possible that Marconi House and
Electra House (the present home of the
cable companies) will find their way into
the property market in the not-far-distant
future.
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in Brief Review.

*“ WIRELESS” BY WIRE.

That the wires might constitute a
public danger 1s the explanation advanced
by the Darlington Streets Committes in
recommending that permission shonld be
vefused to the Broudcast Reluy Service
Compauy, of Clacton-on-Sea, to instal a
broadcast exchange station in the town.

The company’s stated intention is to
establish relay stations in all large towns
in the country and by means of connect-
ing wires to provide broadcast entertain-
ment to subseribers at a cost of Is. 6d.
4 week. Subscribers have only to instal
a loud speaker and press a button in
order to be linked up with the company’s
super-receiver at local headquarters.

WIRELESS PICTURES AT MANCHESTER.

the B.B.C., who opened the Manchester Radio Exhibition, is here seen examining her

portrait on the stand of Wireless Pictures (1928), Ltd., where it was received from a
transmitter in the gallery.

wWww.americanradiohistorv.com
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Details

Constructional

FTER having mounted the switches and condensers,
A and assured oneself that they are properly fitted
and that the latter are not short-circuited to the
metal case, these components should be removed, as
otherwise it is impossible to insert the baseboards which
are fitted in each compartment. The screening box
should now be finally secured to the main baseboard by
means of wood screws.

Before inserting the small baseboards, it will be found
convenient to mount the components on them, and, as
far as possible, to complete the wiring of each unit before
they are placed in position. Light rubber-covered flex-
ible wire is used for the majority of the connections, as
it makes for easier working, and, moreover, low-potential
leads can be passed through the screen without elaborate
precautions if insulated wire is used. In the set described,
bushings are used only for the connections to grids and
plates of the H.F. valves; the aerial lead-in is passed
through a }n. clearance hole, a piece of sleeving being
slipped over the wire as a precaution in the event of
an accidental contact.

‘Filament Circuit Connections.

When the three units are wired, they are placed in their
boxes and condensers and switches are fitted ; lengths
of flexible wire should be soldered to each contact of
the latter before mounting, as they are rather inaccess-
ible. The remaining internal connections should now
be completed.

Filament wiring will be made clear by studying the
practical wiring plan, Fig. 7. Pairs of twisted rubber-
covered and braided leads are run to each of the H.I.
valves, the positive wires being joined together in the
position shown and run as a single wire to the volume
control rheostat R,. It will be observed that separate
connections from the negative L.T. terminal are carried
to the filaments of each of the first three valves, while
the L.F. amplifier is fed through a lead joined to the
screening box. This latter is in metallic contact with
the battery terminal, as the negative sides of each of the
H.F. valve filaments are connected directly to it. As
far as possible, all low-potential leads are run in close
proximity to the metal work.

The mounting and wiring of external components calls
for little comment, as the details are clearly shown in
the various illustrations and diagrams. The projecting

Wireless
World
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By H. F. SMITH.
(Concluded from page 554
of last week’s issuc.)

and Operating Hints.

screens and the H.F. valve-holders should be fitted in
approximately the positions shown in Fig. 4, but, as
already suggested, some slight rearrangement may be
necessary if the valves differ from those actually used
in the receiver as described. If single-ended valves, in
which the internal shicld is connected to what is normally
the anode pin, are substituted, the socket shown must
be replaced by a lead passed through the screen and
joined to the anode terminal of the valve-holder, the
position <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>