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EDITORIAL

Exhibitions and
Demonstrations
Better Conditions Needed

LEAR indications have been

given that all sections of the

public are disappointed at the

lack of demonstrations of re-
ceiver performance at our National
Radio Shows. But it scems that
nothing can be done about it; the
conclusion has been reached that real
demonstrations at Exhibitions are
impracticable. Although not convinced
that the problem is insoluble—and still
less that all efforts to find a- solution
should be abandoned--we must be
content to leave that matter as it
stands for the present.

But the position is almost equally
unsatisfactory with regard to demon-
strations of receiver performance to
would-be purchasers outside the ex-
hibition season. Both manufacturers
and dealers seem to be particularly
unfortunate in the choice of their
business premises from the point of
view of electrical interference, and,
doubtless on the principle that every-
one expects the shoemaker to be the
worst shod, do not always take much
trouble in fitting suppression devices.
It is not surprising that uninstructed
members of the public are unfavourably
impressed by demonstrations given
under bad conditions ; they do not
know what allowances should be made
for apparent shortcomings.

“High-fidelity ” at its Worst

Only those who have heard the
indescribably unpleasant hissing back-
ground of a real ‘“ high-fidelity " set
worked under bad conditions will be
able to sympathise with the ordinary
citizen, who, after such a demonstra-

COMMENT

tion, is apt to conclude that his old
sct, with its sharp cut-off at 3,000 ¢fs,
is, after all, just as good if not better
than the new model. As a result, he
firmly declines the salesman'’s offer of
a demonstration at his own house and
does not listen to the excuses that arc
made ; he has heard the same story at
rival establishments. Thus another
recruit to the cause of high-quality
reproduction is lost.

The first step towards a better statc of
affairs is obvious ; trade demonstrators
should avail themselves to the full of
recent advances in anti-interference
technique ; for example, a five-pound
note spent on the erection of a really
effective screened aerial is a small
matter to -a trader, though the buyer
of a ten-pound set would consider it
to be an unwarranted expense.

Co-operative Demonstrations

Apart from these considerations,
range and selectivity can seldom be
demonstrated to good advantage in
ordinary shopping districts ; this con-
cerns both technically minded wireless
users and others. It is urged that a
few demonstration centres—preferably
run by the radio industry in co-
operation, but perhaps that is rather

“too much to ask for—should be

organised. The sites should be near
large centres of population, but suffici-
ently far removed from the business
and manufacturing quarters of the
chosen cities to ensure at least as good
reception conditions as those prevailing
in the suburban or country homes of
the more-favoured listeners.

Those who are seriously interested
would not begrudge an hour or so
spent in travelling to their nearest
centre, especially if they knew that a
representative selection of receivers
would be demonstrated under proper
conditions.
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RADIO CALLING.
A symbolic figure
which welcomed
visitors to the
Berlin Show.

HE fire which burned out Hall 1V
of this year’s Radio Show was not
allowed to interfere for long with
the successful run of the Exhibi-
tion. The fourteen big exhibitors situated
in the Hall were accommodated in the
restaurant of the Exhibition and in a
large pavilion in front of it, and the two
wrecked television transmitters (for pro-
viding the transmissions for the television
receivers in Hall III) were replaced by

two from the State Post Office, so that

two days after the fire everything was in
order. None of the other halls was

touched by the fire, and the Exhibition

was not seriously interrupted.

This year’s Exhibition occupied eight

halls with a total area of 62,000 square
metres, and architecturally (even after
the fire) was an improvement over those
of previous years. The general plan,
since the coming into power of National
Socialism, of making the Exhibition a
popular one and not merely a trade show,
was carried out this year with special
success.

Recent indications were confirmed by
this Exhibition that the keynote of broad-
cast development in Germany is steady
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The Berlin Radio

Intensive Revival of “Straight” Circuits

and Wavetraps

improvement rather than sensational
novelty. One of the notable points is the
waning popularity of the “‘reflex’” re-
ceiver. This receiver came into great
prominence last year, because at last
suitable valves had come on the market
to enable the long-known reflex principle
to be satisfactorily employed. This vear,
however, it seems to have been realised
that the economy in valves thus cbtained
is partly counter-balanced by the need for
extra components which are not necessary
in a straightforward set. Such reflex

receivers as are shown, however, are very

Adjustment of the wave trap in this receiver
is effected by the large milled disc, which
protrudes through the back of the cabinet.

efficient : their selling point is not so
much the reduction in the number of
valves as the increased range over other
receivers with the same number of valves.
To some extent

the place of the
small reflex set has
been taken by the
medium - sized  3-
valve 2-circuit re-
ceiver, which after
comparative  neg-

Sketch showing auto-
matic variable aerial
coupling system of
the Telefunken det.-
LF set. Coupling
varies with tuning,
movement being
transmitted through
a cord drive when the
variable condenser is
rotated. Initial ad-
justment is made by
the disc behind the
tuning knob.

lect seems to have come into its own. This
type lends itself to very fair distant recep-
tion, with reasonable selectivity, and it can
be turned out at a low price.

The DC set has practically disappeared,
being rteplaced by the “all currents’”
models. However, the new season’s AC
types are not all available in universal
forni; 1t is not always an easy problem
to design an efficient universal receiver
when the DC voltage is as low as 110
volts.  An AC-DC version of the
Government-sponsored  “‘ People’s  Re-
ceiver”’ appears this year.

Another change from last year is the
general inclination to drop the short-
wave portion of small receivers. So far
as ordinary broadcast receivers are con-
cerned, the short-wave band is provided
almost exclusively in superhet. types,
and generally only in those of four valves
and upwards. :

Linked Tuning and Aerial Coupling

Perhaps one of the most interesting
developments is the automatic variation
of the aerial coupling as the tuning cir-
cuits are altered, so that the best coupling
condition is ensured all over the scale.
This is specially advantageous for small
scts  with  their comparatively feeble
amplification.  The improved aerial
coupling allows even single-circuit types
to be accurately calibrated, with the
result that these types can give good dis-
tant reception, with a tuning scale
showing quite a number of station names.

An example of modern German cabinet design:
the Telefunken 4-valve superhet. with iron-
cored coils, wave-trap, and 3 IF- circuits.

Another advantage of the automatic
aertal coupling is that the reaction
adjustment need hardly be touched when
once set,
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Rear view showing connections between the
People’s Receiver (above) and the new unit
which converts it into a superheterodyne.

As typical examples of the latest prac-
tice in simple detector-LF two-valve sets,
the A.E.G. and Telefunken models may
be mentioned. These both embody auto-
matic aerial coupling, screen grid detec-
tor valve, magnetic reaction, and resist-
ance coupling between detector and out-
put pentode.

A high reduction ratio for the tuning
control is obviously as essential as cver,
if not more so, for to-day’s highly selec-
tive receivers. But this year the manu-
facturers have made a point of getting rid
of the tediously slow change from onc
station to another. Various methods of
““quick tuning”’ are used, the most
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drive, operated by pulling out the tuning
knob for quick motion and pushing it in
for fine adjustment. Moreover, this im-
provement has been accompanied by the
provision ot ‘“silent tuning,”” hitherto
confined to large and expensive receivers,
but now extended to such medium-priced
types as the two-circuit recetvers.

Dial Telephone Tuning

A very interesting tuning system is em-
ployed i the Neufeldt and Kuhnke re-
ceiver, statton selection being carried out
by an automatic telephone dial. A series
of silver strips, forming with a metallic
backing the oscillator tuning condenscr,
are deposited on a Calit disc, so that 121
different capacities, corresponding to the
same number of stations, are obtained.

Variable  selec-
tivity, which en-
ables the best pos-
sible quality to be

A four-valve superhet circuit is employed in the

Mende car radio set, which is arranged for

direct control. The remote-control principle
is also used in Germany.

obtained for any particular conditions, ap-
peats in a large number of this year’s
receivers, both superhets, and those of the
HF-det-LF type which are provided with
the necessary bandpass filter (three circuits
in all). For most distant stations the band
filter is set to pass the usual 9,000 ¢/sband,

general, perhaps, being the two-speed  so that notes above 4,500 ¢/'s are cut out.
SUPERHETERODYNE UNIT “PEOPLE'S RECEIVER”
VOLUME CONTFOL
SEFE - HEFES

\ %
A

ANTI-BREA \

THROUGH CHOKE \

INPUT TUNING \

OSCILLATOR
TUNING

REACTION

Diagram showing method of adapting the People’s Receiver by means of a converter unit.
Interconnection between the two units is made very simply without soldering.

The “Labour Front’' receiver, with a high-
power output stage, is designed for communal
reception in factories and institutions.

But when (for instance, with a local sta-
tion) signals are so strong that a wider
band can be admitted without interfer-
ence, the band width can be adjusted so
that high-quality reception is possible.

Among the superheterodynes including
the feature of variable selectivity, the
““Ideal ™’ receiver is particularly interest-
ing; a ‘" flywheel” quick-turning device
is employed, and there is no wave-change
switching ; the circuits arc automatically
adjusted for the long-wave band by an
auxiliary condenser which comes into play
when the upper end of the medium band
is reached. In some of the receivers selec-
tivity is continuously adjustable, while in
others, such as the Schaub ‘‘Schwarz-
wald ’ it is variable in steps.

Model T586, one of the more ambitious
Telefunken sets, also has a three-position
selectivity adjustment ; other features are
silent and quick turning, push-pull triode
output, and an interesting volume-control

An example of a German portable ;
4-valve superheterodyne.

the Seibt

system which, it is claimed, follows the
sensitivity curve of the human ear. The
Korting ** de luxe ”” superhet. has a visual
indicator showing the breadth of the band
to which the circuits are adjusted.
Particular attention has been given this
year to wave traps, not only for small but
also for medium receivers and superhets.
These traps are mostly made with iron-
cored coils, and they raise the effective
selectivity of the whole receiver very con-
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siderably. They figure even in super-
heterodynes, and are provided with fine
adjustment. There is a marked tendency
to provide a wave trap for the long-wave
band as well as the medium ; this second
trap is, in many receivers, built in as an

A table-model radio-gramophone, with turn-

table on a sliding flap. A four-valve AC:DC
superheterodyne circuit is used.

additional component; in others, the
medium-wave trap is adapted to the long
waves by switching or by plugging-in an
extra coil.

In one of the Telefunken sets, semi-
variable adjustment of the constants of the
trap circuits is provided, in order that the
best possible elimination of local interfer-
ing stations may be obtained on any wave-
length in any locality.

The external design of this year’s
receivers 1s artistically more pleasing.
There is a tendency to get away from the
““vertical "’ design (with the loud speaker
below or above the tuning scale), but even
those sets which retain this design are
more decorative than last year.

With regard to mechanical details, one

The pull-out turntable is also used in an
upright radio-gramophone (Stassfurt).

or two sets have an adjustable tuning
scale, of which the angle may be set to suit
the eye level of the user. Control knobs

Witreless «
World

mounted on the side of the cabinet in an
unusually convenient position for opera-
tion appear in the Saba 335WL. By
mechanical means, the tuning dial of the
AE.G. "“Weltmeister ’ is arranged to
give ‘‘straight-line ' distribution of sta-
tions over the scale, even at short wave-
lengths.

A point worth mentioning is that many
two-circuit HF-det.-LI receivers are fitted
with a duo-diode valve, giving a certain
degree of AVC. Economy has been
carried to great lengths in the “‘ Topas’’
two-valve single-circuit AC set, in which
consumption of mains current may be op-
tionally reduced when low volume is
required by halving the voltage applied to
the rectifying valve.

Koérting shows a converter unit for
changing the ‘‘People’s Receiver ”’ (of
which 1,200,000 have already been sold)
into a superhet, the receiver—tuned to 8oo
metres—acting as IF amplifier, 2nd detec-
tor, and LF amplifier.

Photograph of a sectional demonstration model
of the Lenzola baffle-box, which is packed
with acoustically ‘“dead’’ material.

Telefunken show an ultra-short wave
converter unit for use with an existing
broadcast receiver ; this is a device for con-
necting to the pick-up terminals of the
receiver, which thus acts as an LF ampli-
fier and loud speaker.

Communal reception in blocks of flats,
factories or institutions is provided for by
one or two firms.

Battery sets include some

excellent 2-circuit types and a
4-valve superhet. (Nora, Sebit,
Owin). The design of these
sets is made possible by the
availability of new battery-
driven valves.
Motor car receivers are in greater
numbers than last year (Mende, Kérting,
Telefunken).  They are all 4-valve
superhets., as also are the suit-case
portable sets of Seibt and Korting.

Among LF amplifiers, Telefunken have
brought out several good Class “B”’
units for all usual outputs. Korting has
a series of class “A’’ amplifiers, while
Philips shows a new 17-watt amplifier.

Home recording of gramophone records
receives less attention than last year, but
Dralowid and Schiiler have developed
their processes. The Schiiler *“ Wuton ™’
recorder, for example, is provided with
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an indicator at the distant microphone
point to show how much of the available
record track has been used up at any
moment during a recording. The indi-
cator is actually a meter, and movements

‘% ) A high - power
Korting speaker
designed for all-
round radiation.

of the tone arm control the amount of
current flowing through it by varying the
value of a series resistance.

Among the loud speakers we find very
good permancni-magnet moving-coil in-
struments using Oerstit steel, which allows
field strengths up to and even exceeding
12,000 gauss to be obtained. Philips
shows a high-power loud speaker with
permanent magnets. Korting uses out-
side centring, and for the special repro-
duction of high notes has a so-called
“high-tone’” horn loud speaker, Twin
speakers now appear in some of the more
ambitious sets. Very noticeable are
several new non-directional loud speakers
of the ‘““mushroom’ type, while the
directive loud speaker made by Grassmann
has a square-sectioned wooden horn,
designed to make use of radiation from
the back of the €one by means of an
unusual deflecting system. Lenzola seeks

to improve the low-note reproduction of
speakers

MC loud by enclosing the
speaker in a hous-
ing which is of horn
shape and made of
acoustically
““dead”’ material.
Turning to com-
ponents,  Siemens
offers a kit of parts,

ready boxed, for a

Circuit of the Gorler suppressor for balancing
out interference picked up by the aerial. An
auxiliary wire, running parallel with the
downlead, is used for the injection of balancing
voitages. Diagram is drawn German fashion;
resistance symbols represent inductances.

constructional set. One or two firms have
developed very useful valve-testing
apparatus, easy to use. Hescho presents
new ceramic condensers, including vari-
able condensers wusing ‘‘Calit”” and
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The Berlin Radio Show—
“Condensa,”’ with films of silver, and
high-voltage condensers of ‘‘Condensa’
with special edges to prevent spark-over.
Of special importance are the new
dielectric materials ““ Tempa S and N,”
with very small temperature coefficients.
Another way of obtaining condensers
unaffected by temperature variations is to
combine the use of Calit with the use of
Condensa C, on the principle of the bi-
metal watch balance-whezl. Among aerial
materials may be mentioned the new
basket aerial shown by Kathrein, and the
Telefunken steel-tube aerial with plug-in
sections. The compensation circuit de-
vised by Gorler is interesting in the field
of interference elimination.

Television

Television reception is shown in Hall TIT.
Round the walls are the private stands ot
the television firms and the Post Office,
while the middle of the room is occupied
by two long stands on which about thirty
recelvers are exhibited, so that the public
can pass along these stands and get an
excellent view of each receiver.

The firms taking part are Telefunken,
Fernseh A.G., Lorenz (Ardenne), Loewe,
Philips, and Tekade. All these except
the last use cathode-ray tubes working
with combined sound-and-vision ultra-
short-wave receivers. Tekade keeps to its
mirror - screw, the latest type of which
is designed for the ‘‘line jump’ process
(alternate-line scanning, all the odd lines
first and then all the cven lines). The
object of this system is to reduce flicker
and increase brightness, without increas-

S

Interior of the new Telefunken television re-
ceiver.

ing the necessary band width in the ether.
The new go-line mirror screws for the
alternate-line system have silvering on
both sides of the mirror. Tekade again

Wireless
World

uses a strip-producing light source modu-
lated by a crystal cell.

The Fernseh A.G. again show their
large-projection television receiver using
the ‘'intermediate-film’’ principle, the
image being photographed on a cinema-
film, which is used immediately after
development, and, while still wet, is pro-
jected on to a large screen. Telefunken,
with Prof. Caroluo, have constructed a
large screen with 710,000 small lamps,
connected by leads with a mosaic of
photo-cells on to which the image of the
subject is projected. This system of tele-

New Telefunken

built-in speaker.

for use with an existing receiver and an
ultra-short-wave adaptor.

television receiver, with
Another model is available

vision could be used, for instance, to
project on a large screen the portrait of
an orator in a large hall.

Short-wave
Broadcasting

HE vexed question of ' verifications ™
i has been much to the fore in the cor-

respondence columns of certain over-
seas journals, wherein many listeners have
been severely criticising the B.B.C. for its
policy of refusing to give specific confirma-
tion of reception.

One would have thought that short-wave
reception was so far advanced nowadays
that the “veri’” craze would have died a
natural death. Tt has not the personal ap-
peal that the QSIL-card has to the amateur
transmitter, and savours strongly of pure
“swank.”’

Conditions are still extremely good, par-
ticularly for North America, although the
1g-metre stations have occasionally been
subject to bouts of severe fading for an hour
or two before sunset. Their schedules will
probably be changed very shortly, as the
fade-out is occurring at a considerably
earlier hour than was the case a month or
SO ago.
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The schooner ‘' Effie Morrissey,” famous
owner of several call-signs during the last
ten years (VOQH and W-10 XDA come to
mind) is now active once more with the call
W-10 XFP. Working on 21.2 metres at
irregular times, this boat will doubtless pro-
vide listeners with a few more thrills.

Incidentally, this wavelength is within
the confines of the 20-metre amateur band,
which seems to be in danger of being appro-
priated by so-called experimental stations
and even regular broadcasts. The Jatest list
of broadcasting stations gives Cali, Colum-
bia (HJ5ABE), as working on 271.3 metres.

A surprising number of stations in the
West Indies has been heard recently. The
new Cuban, COCD, on 48.92 metres, is onc
of the strongest, but just below, on 47.5
metres, is a very good transmission from
Santo Domingo (HIZ), announcing as “‘La
Voz de Los Muchachos.”

Hi4D, another station in Santo Domingo,
works on 45.5 metres, and is also heard
very well in this country. Altogether there
are ten or twelve stations in the Dominican
Republic, all their call-signs beginning with
“HI HIyG is a well-known amateur
telephony station working in the 20-metrc
band, and his transmission compares favour-
ably with many of the regular broadcasts.

A new Venezuelan is YV8RB, working on
about 51 metres with 400 watts. This
station is located at Barquissimeto, and has
been logged in this country between 2 and
3 a.m.

The best time for the logging of un-
familiar stations between 40 and so metres
is undoubtedly the period between midnight
and 4 a.m., and listeners who are sufficiently
hardy and enterprising to make use of it are
beund to find some very interesting trans-
missions.

A very interesting Japanese transmission
for those who have the opportunity of
listening at about 1o a.m. is that of JYR
(Tokic) on 38.07 metres. It seems to be a
fact that the stations operating outside the
official broadcast bands come over with
much greater strength and reliability than
those that are! MEGACYCLE.
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What Valve Ratings Mean

How Amplification Factor, Impedance, and
Mutual Conductance are Related

By M. G. SCROGGIE, B.Sc., AM.LE.E.

HELPFUL introduction to valve technicalities, specially written

It is shown why the widespread tendency to

regard the valve with the highest amplification factor as the best is

fallacious, and a more correct basis for assessing the * figure of
merit” 1s described.

for new readers.

EADERS who know all about
valve characteristics need go no
farther.  The following is an
attempt to enlighten those who

arc puzzled to know, or do not yet know,
that amplification and amplification
factor are quite different things and who
are not sure whether a 5,000-ohm valve is
better or worse than a 10,000-ohm valve.
Of course, a whole series of articles would
be needed to go into these things at all
fully ; but as my impression is that the
first step in such matters is less often dealt
with in published articles than the later
ones, here (I hope) it is.

Apart from the particulars relating to
filament or heater voltage, the purpose of
which is quite obvious, and the anode,

screen, etc., voltages, valves are dis-
tinguished, in their specifications, by three
numbers. Sometimes only two are

actually printed on the instruction slip;
but, as we shall see, the third can very
easily be got from the other two. These
numbers go under

An electric lamp, for example,
is rather like a valve but is much
easier to understand. It is rated
to take so many watts from the
clectricity supply, and you know
that a 6o-watt lamp will cost three times
as much to run as a 2o-watt lamp. If
they are of equal efficiency it will give
three times as much light; and it is a pity
that candle-power figures are not more
generally supplied, for then one would be
able to compare one lamp with another in
efficiency by calculating very simply a
third figure; namely, candle power per
watt.

A large proportion of valves are used
for amplification. Broadly, one may con-
sider that a valve which amplifies twice
as much as another is twice as good. But
only broadly; for the greater amplifica-
tion may involve drawbacks. When
some valves have amplification factors of
hundreds, and others sold at comparable
prices have factors of only 2 or 3, there

Ra,10,000 OHMS
AMPLIFICATION
OF 5 LOST

COUPLING
RESISTANCE
40,000 OHMS

AMPLIFICATION
OF 20 YIELDED

various names, so
to prevent any FILAMENT
subsequent con-
fusion, I give them
in full at this
point :
(1) Amplification PN
factor, u, or mu.

This is just a num- + 002V >
ber. 2v *
(2) Impedance, ACCUMULATOR
AC resistance, CELL
differential  resist- (a)

ance, anode resist-

INTERNAL
LOSS

(b)

ance (a bad, be-
cause ambiguous,
term), Ra. This is
measured in ohms.

(3) Mutual con-
ductance, trans-
conductance, slope, goodness, G, Ga.
This is measured in milliamps per volt.

Now these figures are intended to
answer two questions : What will the valve
do and which of any two valves is the
better? But the way in which the speci-
fied figures lead to the answers is not as
obvious in the case of valves as it is in
some other commodities sold with
numerical specifications.

Comparison between drop in volts when a battery is used to supply

current, and (diagram (b)) loss of amplification when a valve is

connected up to its coupling circuit.

supposed to have an amplification factor of 25, of which 20 is actually
realisable in the condition shown.

The valve given as example is

is obviously more to be said. When you
buy binoculars or telescopes you are told
the magnificaiion, which is quite a
definite thing. It is the enlargement that
the instrument actually gives you. But
a valve with a p of 25 may in normal prac-
tice give an amplification of from 10 to
100, or an eren wider range. It all
depends on h¢w much one may find it
practicable and convenient to use.

Now, although I am supposing that
vou, the reader, are not quite au fait with
valve theory, I am afraid that in the in-
terests of brevity I shall have to assume
at least a nodding acquaintance with
Ohm’s Law.

Suppose you have a 2-volt accumulator
cell which you are using to run a single
valve taking 0.1 amp. You measure thc
voltage with a very accurate voltmeter at
the terminals of the cell before and after
switching on the wvalve. Before, it is
exactly 2.00 volts. Afterwards it is 1.98.
For all practical purposes it is still 2. But
why has it dropped at all? Simply
because the current that goes through the
filament of the valve has to go through
the cell itself, so that the voltage that
formerly appeared at the terminals now
has to be sharsd between itself and the
valve. The cell keeps 0.0z volt and
passes on 1.98, or very nearly 2, to the
valve. This means that the resistance of
the valve filament is 100 times that of the
accumulator, or 20 ohms and v.z ohms
respectively. In such circumstances prac-
tically the full voltage is actually acces-
sible for the purpose. But if now some-
thing with a resistance of only 0.2 ohm
is connected to the cell the voltage is-
shared equally, and only 1 volt is
registered externally; the other volt is
absorbed within the cell.

Realisable Amplification

Anybody who can follow this will have
no difficulty in understanding how the
valve amplification factor operates. It
corresponds to voltage in the accumulator
illustration. A valve with a factor of,
say, 25 under certain conditions of anode
and grid voltages, is theoretically capable
of an amplification of 25. But the valve,
like the accumulator, has an internal
resistance between filament (or cathode)
and anode; that is where our next item
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What Valve Ratings Mean—

appears-—Ra. But whereas in any decent
accumulator the resistance is so low as to
be negligible for most purposes the resist-
ance of a valve is not at all negligible ; in
fact, it may be much the biggest in the
circuit—tetrodes and HF pentodes arc
sometimes over a megohm. At the lowest
it is usually a thousand or two in ohms.

Unless the external, or coupling, resist-
ance 1s very large it is clear that a con-
siderable portion of the theoretical am-
plification cannot be got at, being ab-
sorbed in the valve’s Ra. There are
various reasons why the coupling resist-
ance, or impedance it may be, cannot be
increased indefinitely. If it is a resistance
it requires extra HT volts to ensure that
the valve is not starved. 1If it is a choke
or transformer winding there may be diffi-
culty in maintaining it sufficiently large
or constant over the band of frequencies
in which one is interested.

That is why it is not enough to know
s only ; two valves of equal 1 may be very
different in the amplification obtainable in
practice. Hence Ra.

Neither of these pieces of information
by itsclf enables one wvalve to be com-
pared with another for merit. And given
both together it is necessary to perform a
slight calculation—naturally a  most
tedious business. If one valve has half
the amplification factor of another it is
reckoned to be equally meritorious if it
also has half the resistance. So for pur-
poses of comparison, to avoid the labour
of dividing one number by the other, a
single number is quoted, being i‘{‘*' This

a

is our third number, the slope, or mutual
conductance, or G. By a curious coinci-
dence (if one isn’t sufficient of a mathe-
matician to have scen it all along), G 1s
the number of milliamps. change in anode
current—the  anode  being  connected
straight to +HT — for each volt change
on the grid. And as a valve that gives a
large number of milliamps. per velt must
be represented by a steep line on a graph
of anode-current against grid voltage, it
is an extremely natural though not
strictly accurate thing to call 1t ihe slope
of the valve.

Incidentally, there is no reason why one
cannot specify the screen milliamps per

Dr. PAUL NIPKOQV, inventor of the famous

television disc, was honoured at the Berlin

Radio Show on the occasion of his 7s5th birth-

day. The picture shows Dr. Nipkov reading

the certificate of his honorary doctorate of

Natural Science granted by the University of
Frankfurt.
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grid volt where there is a screening elec-
trode in the valve, which figure consti-
tutes another sort of mutual conductance.
So our sort is sometimes called Ga to make
sure of it; though, as it is very rarely
that any other sort is considered, there is
small risk of confusion.

A Basis for Comparisons

Valves having widely different x and Ra
may have the same G. It happens to be
rather easier to achieve a high G when the
p is low. But it is still a useful compara-
tive figure for valves that are not too
enormously different.

A few paragraphs ago I took as an ex-
ample a valve with a u of 25 under ceriain
conditions of anode and grid voltages.
All three numbers are accompanied on
the valve specification sheet by a little
note to the effect that they are ** at anode
volts=100; grid volts=0,” or something
of the sort. That is because they are not
absolutely fixed quantities, like the
number of cylinders in a particular motor
car, but vary somewhat according to con-
dition of use, like the miles per gallon. As
it happens, the p varies comparatively
little, even in the so-called variable-mu
(really  variable mutual conductance)
valves. It is the resistance that changes
substantially, and hence with it the slope.
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It is wise to remember that the speci-
fied figures are not absolute fixtures, for
although measured at zero grid volts it 1s -
very rarely that valves are used in such
a condition, and things may be very differ-
ent when a few volts of negative bias are
applied. The very high-u valves par-
ticularly are likely to fall off in such cir-
cumstances.

Going back to another paragraph; it
has been explained fairly fully why a
valve with an amplification factor of 23
may give an amplification of only 10, but
it is not clear from this how it may give
an amplification of 100. Looks like some-
thing for nothing. The answer, of course,
is a step-up transformer. And it is not
something for nothing; what is gained in
voltage is lost in current, so much so that
if the transformer gives a very high ratio
of step-up a low resistance valve may be
necessary to maintain the current; and
that means, in general, a low p.; so the net
result may be no more exciting than with
a small step-up, or no step-up at all.

There is no one figure, or even two or
three, that can tell the difference between
a good type of valve and a not-so-good
type. There are other matters to be taken
into account; notably output power, but
also inter-electrode capacities, and other
things. But beforc studying them one
must be clear about the Big Three.

In Next Week'’s Issue

The Three-in-One Portable

An Easily Built
Extra Receiver

of Many Uses

ONSTRUCTIONAL details of a light-

weight “‘ stand-by "’ receiver, designed
for use on those innumerable occasions—
out of doors, when travelling, or even in
the home—when ordinary facilities for
broadcast reception are lacking.

The true portability of a receiver is not
entirely determined by its weight and
bulk ; considerations of shape and external
layout also affect the ease with which it
may be carried or packed away.

These various factors have all been
taken into account in designing this highly
practical set, which combines the desir-
able features of compactness and lightness
with extreme simplicity; unlike many
other portable sets, construction is ex-
ceptionally easy. Cost of the component
parts required is low.

LIST OF PARTS

1 variable condenser, 0.0005 mid. Log Law
Ormond R /503
1 Dial for above Ormond R/352
1 Differential condenser, 0.0002 mfd., and knobh
Ormond R ;510
T.6.C. “M”
T.C.C. “ M

1 Fixed condenser, 0.0001 mfd.
2 Fixed condensers, 0.0005 mid.

LT Accumuiator, 2 volts, 11 ampere hours Exide PY3
HT Battery, th volts Drydex H1003
Pair Headphones N.R.S. ‘ Jubilec " Lightweight
20 yards Litz Wire and 2 ozs. No. 25 D.S.C. Wire for

1 Fixed condenser, (.1 iufd. T.C.C. 259
1 HF Choke Wearite HFpPJ
1 LF Transfermer, {:5 Varley ‘¢ Niclet
3 Valve holders, {-pin Bulgin VH7
1 Three-point switch Bulgin S36
1 Grid Leak, 2 megnhms E;ia
1 Telephone Plug B.T.S.
1 Three-Spring Automatic Jack B.T.S.
1 Valve GConnector Beiling.Lee 1175
2 Wander Plugs and 2 Spade Ends Eelex
1

1

-

frame aerials
Wond, Serews, Systoflex, small quant'ty No. 22 tinned
copper wire, ete.

Vaives: 2 HL2/K, 1 VS824/K Osram
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Five-Metre Field Days in Retrospect

The Observations of a Participant in Ultra-short
Wave Experiments During the Past Year

By H. B. DENT

HERE are very few wavebands
now left unexplored in the radio
spectrum, and it is becoming
increasingly difficult for the

amateur experimenter to find new terrain
for his activities. Even the ultra-short
wavelengths are being investigated by pro-
fessional workers, but the amateur can
still add his quota to the general fund of
knowledge, for the very good reason that
as yet little reliable data is available re-
garding the propagation of these very high
frequencies. _

Whilst the professional will be interested
mainly in the performance of high-power
transmitters using well-elevated aerials,
the amateur can do some good and useful
work with small portable sets employing
aerials of but a wavelength or so in height,
under which conditions the screening
effects of low hills and other topographical
features can be investigated.

The distances over which communica-
tion may be expected will be largely de-
pendent on the transmitting site chosen
and the height of the aerial, and so far it
has been the aim of all amateur experi-
menters interested in this work to place
the transmitter on the highest promontory
available.

Location of Transmitter

During the past year the Golders Green
and Hendon Radio Society organised
several five-metre field days in the neigh-
bourhood of Ivinghoe, the transmitter be-
ing located near to the Beacon Hill though
not actually on the highest point, but at
an elevation of about 700 feet above sea
level.

The country hereabouts offers ample
scope for investigation, for to the north,
north-west and west the country is com-
paratively free from hills higher than the
Beacon, but in the east and the north-east
an interesting problem is presented by the
Dunstable Downs, quite as high, if not
higher in parts, than the site of the trans-
mitter.

The writer has been able to participate
in all these experiments, and at different
times has explored the country with a
portable superheterodyne.

Subsequent discussions with other re-
ceiving parties, coupled with first-hand ex-
perience in most of the surrounding coun-
try, has revealed that receiving conditions
differ widely; the north, north-west and
west have provided the best hunting
ground from the point of strongest signals
and greatest distance, it being virtually
impossible to get out of range of the trans-
mitter within the time available and allow-

ing for frequent stops to make observa-
tions.

The presence of high ground interrupt-
ing the visual line between receiver and
transmitter does not necessarily preclude
reception, though a long spur, such as that
presented by the Dunstable Downs ridge,
entirely blanked out signals in those areas
explored beyond it. It is more than prob-
able that this ridge threw a shadow only,
and that reception of the transmitter
would have been possible had the receiver
been taken farther afield, though this
point must be verified on a future occasion.

Portable five-metre superheterodyne de-
signed for field day use and fitted with a
vertical aerial

Reception where hills intervene was
definitely recorded by Col. Ashley Scar-
lett and Mr. Maurice Child during the last
field day. The receiving site was accu-
rately located on the map and a sectional
drawing prepared from the contour lines
showing the nature of the intervening
country. This revealed two high hills,
both of which interrupted the visual line;
signals were appreciably weaker here than
at a more favourable site the same dis-

tance from the transmitter, approximately
twenty miles in each case.

At distances beyond about eighteen
miles some receiving parties encountered
the phenomenon of high-speed fading:
this, however, did not appear at lesser dis-
tances. It 1s only by full discussion of
the results obtained by all taking part i
these experiments that such useful data
can be collected.

Recording Results

It is essential, therefore, that everyone
taking part should keep an accurate log
of the results obtained, negative resulis
often being quite as valuable as a particu-
larly long-distance reception, though less
satisfying to the participant. The full
value of the experiments only comes to
light when all reports are collated and all
the surrounding country has been c¢x-
plored, for a rough map can then be pre-
pared and good and bad localities marked
thereon.

The next step is to investigate further
the black areas, using various styles of
transmitting aerials with the view to ascer-
taining whether signals can be injected
into these parts without affecting reception
in the good areas. In the present case
castward of the transmitter represents the
black country, and there can be no doubt
that some usefu] work has yet to be done
in this area.

A feature of these outdoor exercises is
that quite simple equipment suffices for
receiving over the longest distances neces-
sary. 1t also provides an opportunity to
compare the performance of different de-
signs if one so desires, but where serious
investigational work is being attempted
only one set can be satisfactorily handled
by a single operator in conjunction with 2
colleague acting as a navigator, log-keeper,
and general adviser. A party of three can
deal with two sets, two operators, and one
as log-keeper for both.

The receivers must be as compact as
possible, easily assembled for reception
and dismantled, and provision should be
made for using either a horizontal or a
vertical di-pole aerial.  Alternatively,
elevated aerials of this pattern can be em-
ployed, raised on quickly assembled sec-
tional masts. Such field days can provide
data apart from investigating the propaga-
tion in open and close country ; they en-
able the experimenter to try out different
aerial systems in conjunction with the
main work in hand, for the type of aerial
that gives the best results under these con-
ditions will be applicable to television
receivers in the near future. It may thus
be possible to answer with confidence the
question that sooner or later all experi-
menters will be asked by friends and rela-
tions, viz., what 1s the best aerial for
receiving television? Though it will be
surprising if all agree on this point.
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Current Topics

Anti-noise Move
OPENHAGEN'’S latest by-
law forbids the operation of
loud speakers at open -windows
after 10 p.m.

Best Television Device

ERMAN radio officials are

under no illusion as to the
present state of television. Herr
Hadamovsky, Chief of the
Broadcasting Organisation, said
recently : ‘“The best television
device to-day is a pair of field-
glasses.”

French Giants Testing

OUR Paris correspondent re-
ports that several of the
new French regional stations are

now officially testing. Lyons-
Tramoye (9o kW) has been
operating for several weeks,

Events of
in Brief

Wireless at Shipping
Exhibition
IRELESS will be well to the
fore at the Shipping,
Engineering and Machinery Ex-
hibition which opens at Olympia
on Thursday next, September
12th.

Among films to be shown by
the National Physical Labora-
tory in the cinema display in
the Gallery will be one giving
a simple explanation of the func-
tioning of the cathode-ray tube.
This film was originally shown
at Radiolympia, 1934, and re-
ceived high praise as one of the
best explanatory films yet made.
The N.P.L. exhibit will also in-

the Week

Review

Oldest and Youngest

RISBANE (Australia) claims
the unique record of hav-
ing the oldest and youngest
amateur radio operators in the
British Empire. They are Mr.
Philip Hardgrave, aged seventy-
eight, of station VK4PH, and
Miss Madeline McKenzie, aged
twelve, of station VK4GK.

Mr. Hardgrave, a retired soli-
citor, qualified for his amateur’s
proficiency certificate two years
ago, obtaining 94 per cent.
marks for operating and 75 per
cent. in the technical tests. His
enthusiasm knows no bounds.
for he keeps his own card index
of every amateur station in

BRISBANE’'S RECORD.
Queensland’s capital
claims the honour of
having the Empire’s
oldest and youngest
amateur radio operators,
Miss Madeline Mec-
Kenzie, aged twelve,
and Mr. Philip Hard-
grave, who is seventy-
eight.

Lille-Camphin (60 kW) started
working on August 23rd, and
the new Paris-P.T.T. station
(9o kW) on August z25th. The
120-kW transmitter at Villebon
will continue to work on this
power until the end of Sep-
tember.

The Paris Show

EVERY year the Paris Wire-
less Salon receives a dis-
tinctive label according to the
prevailing tendency which the
exhibits will indicate, writes a
correspondent. Two years ago
it was the Salon of the Mains-
Driven Radio, and in 1934 visi-
tors flocked to the Salon of the
Less Dear Set. This year it is
the Salon of the Stabilised Tech-
nique.

The Salon opened yesterday
(Thursday) at the Grand Palais,
and will continue until Sep-
tember 15th.

clude demonstrations of radio
direction finding at sea.

Ship installations ranging from
apparatus for use on large
passenger craft down to small
yachts and trawlers will be
shown on the stand of the Mar-
coni International Marine Com-
munication Co., Ltd. Echo-
meters will be exhibited by the
Marconi Sounding Device Co.,
Ltd. .

The exhibition remains open
until Septemer 28th.

Police Radio Network

1 ORE than thirty radio-

equipped police cars now
patrol London throughout the
night, all under the control of
a central transmitter at Scot-
land Yard. The whole of the
Metropolitan area has been
divided into sections, so that no
district is outside the ‘‘beat’’
of at least one patrol car.

Australia and also New Zealand.

Miss McKenzie gained her
certificate a few months ago, her
marks in the operating section
being 98 per cent. for sending
and 96 per cent. for receiving.
Her father has been a keen
amateur for fifteen years; the
whole family, indeed, is “‘ radio
conscious,”” for Mrs. McKenzic
and two sons, aged ten and eight
years respectively, can all read
Morse.

Fishy Business
HE owner of a floating radio
store has just visited Lou-
don. He is Mr. Davidsson, of
the Faroe Isles, who tours the
islands with a launch carrying
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a good selection of leading Scan-
dinavian broadcast receivers.
Several sets are disposed of
every week in exchange for fish
which Mr. Davidsson takes back
to his home town, Thorshavn.
In hot weather he has to indulge
in a little pardonable price-
cutting.

N.R.E.A.

HE radio shows in London

and Glasgow have given a
big fillip to the growth of the
National Radio Engineers’ Asso-
ciation, and the membership
curve shows a steep rise. The
Association has been licensed to
operate an employment bureau,
which has already proved its
worth. The Statutory Meeting
of the N.-R.E.A. has been pro-
visionally fixed for September
11th.  Full particulars can be
obtained on application to the
Hon. Secretary, 114, City Road,
London, E.C.1.

Happy Event

WHEN a pearl grey, plump-

¥ ish cat miacwed for per-
mission to set up housekeeping
recently at KGPL, station of
the Los Angeles Police Depart-
ment, she meant business, says
the American amateur radio
journal, “ R/g.”

Before officers and operators
could decide upon a name for
tabby, the stork had come and
gone; a ‘‘ blessed event’ had
occurred right in the trans-
mitter room. The new arrivals
were duly christened Cathode
(Katie for short), Anode (Annie
for shoit), and Staiic in remem-
brance of their birthplace.

More High Power Stations
for U.S.

‘ALF a dozen American
medium wave broadcasting
stations may be using a power
of 500 kilowatts within the next
six months, following the success
attained by WLW, Cincinnati,
which was given a special
‘“super-power’’ licence by the
Federal Radio Commission a
year ago. This station, owned
by the Crossley Radio Corpora-
tion, is reported to have in-
creased its ‘‘ coverage '’ by some
300 per cent, without interfering
with other transmitters.

The natural sequel is that
other station authorities are
petitioning the F.R.C. for simi-
lar concessions and, according to
a correspondent, it is probable
that a revision of the existing
radio regulations will be made to
allow selected stations to in-
crease their power.
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Loud Speaker Progress

Impressions Recorded

During a Tour in

Search of Quality

O much attention is directed to the

radio part of a receiver that the ex-

perimenter is apt to look upon the

loud speaker as something merely to
be taken for granted. One is apt to forget
that the results from a well-designed set
will be marred by an indifferent loud
speaker.  Also it is well to bear in mind
that a good loud speaker will paint an in-
different set in its true colours—funereal
at times and grizzly at others. A few
years ago quite a number of speakers were
of the reed-driven type, but these have
now given way to the moving coil. The
first cheap commercial models of moving-
coil speakers were not really pleasing 1o
an ear which likes good quality. As time
has progressed, manufacturers have
steadily improved their products and

OUTER
INNER LEAKAGE
LEAKAGE FLUX
FLUX
FLUX
DENSITY
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GAP
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Curve showing distribution of flux in
air gap of speaker magnet.

Fig. 1.

evolved methods of economic and accurate
manufacture. There is no doubt that if
set manufacturers would spend a little
more money on providing better loud
speakers then quality would improve
all round. One set manufacturer has paid
a good deal of attention to distortion due
to cabinets, and this is an excellent pre-
cursor to better reproduction. Would it
not be preferable for all manufacturers to
come to an agreement that next year's
set models should be 1o per cent. or 20
per cent. dearer, the extra cost being en-
tailed by a better loud speaker and an
improved output stage to correspond. So
long as pentodes are used the amount of
distortionless output must be somewhat
limited. We suggest that a loud speaker
which costs the set manufacturer not less
than 28s. would be satisfactory. If large
quantities are used the loud speaker
manufacturer would be in a position to

at Radiolympia

By M. W. NORMAN

HE author finds a more satisfactory compromise between the ideal
and the practical in loud speaker design and indicates where
future improvement is likely to be found.

give a much better product than he is
to-day.

We were tickled to death by the gentle-
man who was on the hunt for a speaker at
Olympia. He went up to a stand when
an item was being announced, and, turn-
ing round to the writer with a look enough
to freeze mercury, said: ‘* That’s nothing
like a human voice; why don’'t they
design instruments which will give repro-
duction a semblance of reality? ”’

The ‘¢ Giant’’ Announcer

Unfortunately, the *“ giant ”’ announcer
did not impress the listener as being sym-
bolic of reality from any loud speaker in
the main hall at Olympia. The output
level from the loud speakers in the main
hall was a good 15 to 20 decibels above
that of the normal voice, whilst during
the reproduction of music there seemed to
be distortion, presumably due to an imper-
fect input (even with broadcast items) and
also due to the acoustical properties of the
hall. It is extremely disconcerting when
one is discussing business or technical
matters to have a noise level of some 8o
decibels most of the day. We suggest
that next year’s Radiolympia might be
free from noise ; in fact, a silent harbinger
of gquality. It would probably deprive
the sensational Press of the lurid and allur-
ing headlines to which we have long been
accustomed, but a great benefit would be
conferred upon the public at the Show,
and afterwards in their own homes. The
time has surely arrived—thirteen vears
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Fig. 2. Current/diaphragm - displacement
curve of moving-coil loud speaker.

after the inception of broadcasting—for
the public to be permitted to buy sets
which will give good quality.

So far as loud speakers are concerned,
quality is rather fickle, but it is on the up-
grade. Last year there was a tendency
to increasz the frequency response range
from 4,000 c/s upwards. This year this
tendency is more prenounced, although it
is problematical if a wide range will ever
be achieved satisfactorily with a single
diaphragm. There are many points in
speaker design which are concerned with
quality.  Stronger magnets invariably
help, and this year another new alloy is
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Fig. 3. Amplitude distortion can be to a cer-
tain extent overcome by making the coil longer
than the air gap.

to the fore. At the 1934 Show the mag-
net manufacturers introduced the light-
weight alloy “ Alni,”” which is composed
of aluminium and nickel. This year, after
further research, an even better alloy has
been produced by the addition of some
cobalt to the above alloy. The same
volume of metal gives a greater flux
density, although the price is somewhat
greater owing to cobalt being an expensive
ingredient.  Alternatively for the same
price as a last year’s magnet the volume
of metal is less. Where energised mag-
nets were used there was invariably a hum-
bucking coil wound over the pole piece
just outside the main field coil. This is
connected in series with the speech coil.
It provides an e.m.f. in opposition to
that induced thereon by the 100 ¢/s.AC
from the rectifier which passes through the
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a number of speakers the small spiders
within the cone and just at the front of
the moving coil have been replaced- by
larger spiders placed at the rear of the
cone. It is now fairly widely under-
stood that a
certain
amount of
flux leaks out
of each end of
the air gap in
which the
moving coll is
situated,
as shown by
the curve of
Fig. 1. If the
coil is the
same axial
length as the
air gap, it
moves into
the leakage flux or fringe during opera-
tion, especially at low frequencies where
large amplitudes occur. If a direct cur-
rent is passed through the coil and the

detiection plotted

SURROUND

Fig. 4.—The centre
portion of the cone
in the Epoch
“Dominoc’ loud
speaker is of stiffer
material than the

against the cur-
rent, the result
iIs somewhat
after the form
shown in Fig. 2.
Instead of being

N a straight line,
CONE the characteris-

tic is curved.
The result in

main cone, the two
elements being cemented together as shown
in the sketch.

field coil. With a sensitive speaker, where
the total gap flux is 160,000 lines or more,
it is essential that the AC from the recti-
fier should be reduced to the smallest
possible amount. This is particularly the
case if the speaker is to be used in a room,
one of whose resonant frequencies is in
the neighbourhood of 100 ¢/s. Hum fre-
quently collects in corners and annoys
couples who sit out dances!

Centring devices seem to have had a
good deal of consideration, and these give
greater freedom of axial movement and
less tendency to non-linear action than
their predecessors, 7.e., to the creation of
higher harmonics, especially when the
amplitude is large at low frequencies. In

is em-

« Thirty-

A curved cone diaphragm
ploved in the Magnavox Model
Three.”’

Fig. 5.

practice is dis-

tortion, due to
higher harmonics and frequency modula-
tion. This can be obviated (to an extent)
by making the coil longer than the air
gap, as illustrated in Fig. 3. The colil
must not be made too long or it will be

SMALL HOLE

4 HOLES,
COMMUNICATING
WITH AIR SPACE
IN MAGNET

CENTRE POLE

Fig. 7. Diagrammatic section of Film Indus-
tries unit showing dust-proofing arrangements.

too heavy and the inductance rather high.
Both of these reduce the high note output.
Practically every manufacturer has intro-
duced this scheme, and where coils were
visible they were seen to project beyond
the front and rear faces of the outer pole
plece about % to jin. Various argu-
ments can be advanced against the publi-
cation of acoustical response curves of
loud speakers. There is no doubt that
the conditions in practice make curves
taken in ‘“dead’ rooms or in the gpen
air difficult to interpret with any degree
of certainty. But at Radiolympia 1936
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it would be very heartening to see every
manufacturer publish a curve showing the
relationship between direct current in the
moving coil and deflection. This would

Fig. 6. A horn-type tweeter is incorporated

in the Stentorian Duplex loud speaker and

separate volume controls and matching trans-
formers are associated with each unit.

give intending purchasers an opportunity
of knowing the travel of the coil over
which the action is linear and harmonic
creation a minimum. The shape of the
curve would take some such form as that
illustrated in Fig. 2.

High Frequency Response

Coming back to the problem of extend-
ing the range above 4,000 c/s, various
devices have been adopted to achieve the
desired result. In the case of cones
moulded from paper pulp, the centre
portion is dipped in a solation which in-
creases the rigidity when dry. The doped.
portion extends to a radius of 1} to zin.
In one case the
cone is made in
two parts, the
paper at the

Fig. 8.

Grampian public address loud speaker
with short directional horn.

centre portion being stiffer than that at
the outside. Exponentially shaped cones
are also being used. Here the angle at
the apex is much smaller than that at the
base of the cone and the high note
response is said to be improved. Another
point in connection with the stiffened
centre is the reduction in the focusing of
the higher audible frequencies. The
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larger the radiating surface the greater is
the focusing or searchlight effect. By
using a small surface at the centre for the
higher frequencies they spread over a
greater angle, thereby giving better distri-
bution and improved reproduction of
transients for listeners not situated near
the axis of the cone. Another point about
these improved diaphragms is the reduc-
tion of the resonance peaks above 2,000
c/s. There are resonances undoubtedly,
but they are less conspicuous than in the
older type of diaphragm. One manu-
facturer has ingeniously combined a mov-
ing-coil hornless speaker and a horn
tweeter in one unit.
gaps: one at the front for the cone unit,
and the other at the back for the horn
unit. The horn projects through a hole

in the centre pole, as shown in the photo-
graph in Fig. 6.

It is well known to loud speaker manu-
facturers that, when testing cones using a

Adjustable tripod mounting for the
R. & A. horn-type public address load
speakers.

Fig. 9.

pure tone variable frequency oscillator,
sub-harmonics occur.  For instance, if
about three watts or so is fed to a moulded
paper diaphragm at 2,000 c/s, there may
be a tone of 1,000 c¢/s present, i.e., a sub-
harmonic which is very noticeable.
Below a certain input the sub-harmonic
will not occur. The Telefunken Co. in

Germany claim that the tendency to the

elliptical aperture giving improved radiation
in a horizontal plane.

There are two air-

Wireless
Worrlldl

occurrence of sub-harmonics is much
reduced, but not eliminated, by using a
curved-sided cone. Many straight-sided
cones nowadays are made with circular

Wharfedale
impedance volume control.

Fig. 11. “ Truqual ”’ constant

corrugations which alter the frequency
intervals between and the height of the
resonance peaks as compared with a
straight-sided cone.  These corrugated
types are found to be less
prone to -sub-harmonics
than the plain cones, but
not so free from them as
the curved-sided wariety.
The tendency for sub-har-
monics to occur is reduced
also by using thicker paper.
There seems to be a diver-
sity of opinion on the in-
fluence of a seam on the
acoustical performance of a
cone. The general opinion, however, is
that its influence is of secondary import-
ance, but that a curved seam enables a
tougher joint to be made, which is less
likely to come adrift with large output
from the diaphragm.

In many speakers, particularly those

" with permanent magnets, the clearance

between the moving coil and the pole
faces is extremely small. Experience
during the past few years has shown that
if the performance of the speaker is to be
maintained it must be free from particles
of-dust, particularly that of metallic origin
which is rife in factory stores, or where
the speakers are used out of doors for
public address work. Consequently, a
number of manufacturers displayed dust-
proof speakers in which the moving coil
and the air gap were almost hermetically
sealed from the outer atmosphere.

Public Address Units

In public address speakers the prevail-
ing practice is the use of metal horns
about 2ft. to 3ft. long in conjunction with
a moving-coil paper cone unit, the cone
being about 6in. in diameter.  These
speakers with horn openings of about
3oin. diameter are very useful for public
address work owing to the high efficiency
and directional properties. A number of
such speakers are used when a large area
is to be covered, and to this end a skeleton
framework or tripod mounting several
speakers which can be oriented both
vertically and horizontally have been
designed.

Extension speakers have been a source
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of annoyance at times owing to difficulties
in impedance matching and volume con-
trol. It is rather exasperating when an
extension speaker fitted in the servants’
quarters gives forth much more sound
power than that in the drawing room,
even when the set is going flat out!
Several manufacturers have overcome
this defect by providing special volume
controls which do not upset the matching
appreciably.

Apart from extension speakers some
manufacturers provide a variable ratio

Fig. 12. Celestion Standard 8 extension
speaker with multi-matching and volume
control.

transformer, by means of which a very
wide range of impedance matching can
be effected so that the speaker will fit
almost any set. In one case there is also
a special form of veolume control com-
bined with the impedance matching
switch.

Although the reproduction from loud
speakers is still imperfect, there is no
doubt that the exhibits at the 1935 show
indicate a desire on the part of manufac-
turers to improve their products. The
ratio quality/price is increasing, and it
is to be hoped that this will continue,

A Surviver of the
Quetta Disaster

This W.B. speaker, after surviving several

sandstorms, came unscathed through the

recent Indian earthquake—searching tests

of the efficiency of the precautions taken
for excluding dust.
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A Briton in Berlin

The Two Radio Shows Compared

HE main difference between the
London and Berlin radio exhibi-
tions is that belween propaganda
for radio and radio for propa-

ganda. Olympia was the shop window
of the British' radio industry; Berlin’s
show was a great Government push (or is
it *“ putsch’’?), with the full weight of
the Nazi State behind it. Small wonder
that Berlin, in size and its mass attend-
ances, eclipsed Olympia.

But, superficial as the view may be
after three short days, I left Berlin with
a feeling of great pride in our British in-
dustry, for I could see no respect in which
Germany was technically superior. The
Nazi State can produce more impressive
exhibitions, but it cannot produce better
wireless sets. Indeed, in several respects,
I think Britain is ahead.

However, my main purpose is to con-
trast the two exhibitions. Berlin’s great
advantage is in its situation and general
plan. The six main exhibition halls form
a square round pleasant gardens, in the
centre of which rises the g50ft. Witzleben
television tower. Two other large halls
are connected to these by an underground
passage and an escalator.

Visitors may escape from the crowded
halls into the gardens, have their meals
at open-air restaurants, and, as a further
diversion, ascend to the summit of the
television tower to obtain a bird’s-eye
view of the city.

By a Special

Correspondent

Members of the Ger-
man Work Service
who  provided a
speaking and singing
choir for the gala
programmes broad-
cast from the Ex-
hibition.

to broadcast, but investigation proved that
there were several catches in this theory.
In the first place, it was necessary to
prove oneself a true-blooded Aryan, and
in the second that one would say nothing
bad about the administration. After that,
the procedure was to enter a little cubicle
studio, of which there were twenty, and
have one’s voice recorded on a disc.
Later, the authorities were supposed to
play over the records and decide which
voices were suitable for broadcasting. An
invitation to the microphone in a few
cases followed.

All this trouble—there were about 3,000
auditions a day—was taken simply as a
gesture to the public to give them the
feeling, however illusory it might be in

This photograph was
taken during an
actual demonstration
of high definition
television at the
Berlin Show. In the
background is an
illuminated relief
map showing the
future distribution of
Germany'’s television
transmitters and
their service areas.

Sets were not demonstrated in Berlin
any more than at Olympia, and presum-

ably for the same reason. On the other
hand, Berlin was much more of a broad-
casting exhibition. The effort of the
State broadcasting organisation was pro-
digious, and amounted to moving the in-
side of the Rundfunkhaus into the exhibi-
tion buildings in order that the public
might see the inner working of radio.
Practically all the broadcasting from Ber-
lin during the show week was done from
these glass-panelled studios in the exhi-
bition halls.

It was the boast of the organisers that
any member of the public might qualify

reality, that the broadcasting machinery
belonged to them—in other words, to con-
vince them that German radio was of the
people, by the people, for the people.
The idea 1s somewhat reminiscent of
America’s amateur hours. I do not
imagine for a moment that either scheme
discovers much hidden talent.

The B.B.C. is supposed to be ponder-
ing a means of ‘‘ populanising *’ itself. I
have tried hard to visualise a similar
‘““ hands-across-the-ether "’ effort by the
B.B.C., and must confess that it seems
incredible. An immense amount of work
was put into the Olympia theatre, but the
conception was different. I am still won-

dering whether there was any fundamental
difference. The B.B.C. view seems to
be: ** Give the public what-we think they
want.”” The German: ‘‘Let the public

‘think we are giving' them what they

want.”’

Local choral societies and orchestras
from all parts of Germany, the members
wearing their picturesque peasant cos-
tumes, broadcast from the Berlin exhibi-
tion. To the foreigner the spectacle was
a delight. How the programmes appealed
to German ears I have no idea. Here,
again, the contrast with London was vio-
lent. [Established radio artists occupied
the stage at Olympia, and, indeed, so
certain are the organisers that this is what
the public want that many items were
repeated from last year.

Television Demonstrations

Undoubtedly a large section of the
crowds in the Berlin exhibition had been
attracted by the television exhibits. The
proximity of the Witzleben transmitting
tower, however, placed the exhibitors in
a privileged position. Demonstrations of
reception by wireless link could be given
without any difficulty. Imagine the dif-
ference if Olympia exhibitors had had a
450ft. transmitting tower where Addison
Road Station is. But, disregarding for a
moment the obvious interest in the tele-
vision demonstrations, it might easily be
argued that the German manufacturers
have been premature in marketing com-
mercial models while the Witzleben
transmitter is still working on 180 lines
and twenty-five pictures per second. A
higher definition is bound to be adopted
shortly, and whether it will be 240 or 320
lines seems a little uncertain.

I had the impression that the Nazis dis-
couraged listening to foreign stations, but
discovered that there were hundreds of sets
on view comparable to our popular four-
and five-valve superheterodyne models,
with all Europe’s chief stations marked
conspicuously on the dial. However, it
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may be that price was the deterrent, for
in some cases sets seemed to cost about
twice as much as at Olympia, and I saw
no evidence of money to burn among the
visitors.

More Sets at Olympia

There is no doubt that a wider range
of sets was shown at Olympia. Here,
again, there was a- different motive at
work. British manufacturers aimed at ex-
tending their clientele by catering for
every purse and every type of listener.
The totalitarian State wants every house-
hold to listen ; the nature of the apparatus
1s a secondary consideration. Conse-
quently, all German manufacturers are
still making in immense numbers the
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simple two-valve ‘‘ People’s Set ”’ sold at
about £6-—a set designed in 1932.

Now a large new receiver for communal
listening in factories is being turned out.
I cannot think that this policy encourages
technical progress.

From the point of view of layout, the
main difference between the two exhibi-
tions was that, whereas the Olympia
stands are mostly islands, those in the
narrower Berlin halls were ranged against

‘the walls. Each stand had its own private

rooms where clients could be interviewed
and entertained. There was no general
exhibitors’ club.

In general, it would seem that, though
the two exhibitions are held simulta-
neously and are devoted to the same
science, they have little else in common.

Tuning Superhets

Novel Oscillator Coupling

HE problem of tuning the signal and

oscillator circuits in a superhet in such

a way so as to combine efficiency
with simplicity, calls for some ingenuity,
and many efforts have been made to solve
it, The solution illustrated is one of the
latest.

The grid coil L, Fig. 1, of the mixer
valve V is divided into a number of sec-
tions, which are connected to the segments
of a commutator switch, S, so as to bring
one or more of them, as desired, across a
single tuning condenser C. The coil is
wound, as shown in Fig. 1a, on a low-loss
former, which also

path, containing a fixed condenser C3, the
back-coupling coil L, a semi-fixed con-
denser C4, and a trimmer Cs5, has a
‘“ lumped ”’ impedance which blocks out
the intermediate frequency, but offers less
impedance to the signal and oscillator
frequencies than does the path Ci, Caz.
These oscillations are therefore passed back
into the grid circuit for further amplifica-
tion, whilst the resulting beat frequency
is filtered out at R and passes to the IF
amplifiers.

The plate coil L1, it should be noted,
is so tightly coupled to the grid coil that

encloses the anode
coupling - coil Li1.
The latter is wound
on a different dia-
meter, and is
arranged to be mov-
able to and fro along

FIG. 1

the major axis. In
this way the initial
coupling is varied
until it offers mini-
mum impedance to
the signal and local-
oscillation frequencies
at all settings of the
wave-range switch S.
At the same time the
amount of back-
coupling, which is

FIG. 1A

kept constant over
the whole range of
the tuning condenser,

is sufficient to in-
crease signal strength
without running into
selt-oscillation other
oscillation frequency.

The arrangement of the plate circuit is
also worthy of notice. The path contain-
ing the condensers C1, C2 has a suffi-
ciently low impedance to allow unwanted
frequencies to escape to earth. A second

than at the local-

Fig. 1.—Simplifying the tuning of the frequency-charger.

it is automatically tuned by the main con-
denser C. Under these conditions a correct
setting of the condensers C4, C5 allows
both the signal and local oscillator fre-
quencies to pass through the plate coil
L1 back into the grid circuit, for further
amplification and mixing.

SEPTEMBER 6th, 1935.

Technical
Language
By “CATHODE RAY”

HERE must be many a reader who
is technically inclined, in the sense
that he is interested in valves and
lond speakers as distinct from

crooners and Dancing Daughters, but
whose budding courage is apt to be
blighted when brought in contact with the
books and articles on which his interest
hopes to feed and expand. There is a
flood of strange, presumably learned,
language accompanied by mysterious
letters, perhaps even mathematical sym-
bols, and certainly many diagrams that
make the Hampton Court maze look like
a tradesman’s entrance.

Even when the words themselves are
familiar they are used in unfamiliar ways
and senses. All this literature would be
very instructive, no doubt, if one could
only understand the language. But the
constant recurrence of technical terms
and expressions creates a feeling of be-
wilderment that forces one to the con-
clusion that ‘‘this is no place for me.”
It cannot be anything I am capable of
understanding. And so on.

Well, of course, radio is a very highiy
technical subject.  And there are some
books and papers that are intended only
for professional scientists and engineers,
who are expected to be able to follow
them. Not that they always do: 1 re-
member being near an eminent Professot
of Electrical Engineering at the reading
of a paper before one of our engineering
institutions and overhearing him whisper
to his neighbour that these things were
getting far beyond practical under-
standing.

But The Wireless World is not of that
sort. Nevertheless there are quite a lot
of articles in it that are apt to be a bit of
a staggerer to novices. Now this is not

a prelude to announcement of ‘‘ The
Wireless Fan’s A.B.C.”” or ‘“‘ How ‘o
Learn Radio in Half an Hour.”” To be-

come really proficient in any subject—
wine-tasting, for example (so I am told)
—necessitates a good deal of application.

But it seems that the presence of even
a few quite easy though unfamiliar terms
often has a frightening influence out of all
proportion. Every trade has its own tech-
nicalities and abbreviations that sound
mysterious and exclusive to the un-
initiated, but they do not necessarily
betoken a high degree of intelligence.

When people are talking their own tech-
nical language to one another it may sound
like a conscious effort to be highbrow. But
usually it is nothing of the kind. To them
it is perfectly natural and straightforward,
and they might well be surprised and
grieved at a charge of intellectual
snobbishness. That is why it is so difficult
for these people to express themselves in-
telligibly to the beginner.
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Technical Language—

Technical terms apart, the scientific or
academic writer, as distinct from the
popular or amateur, has quite a character-
istic sort of language by which he may be
easily identified. It sounds very pedantic
and stilted to those who have never been
in that sort of atmosphere, but it isn’t con-
sciously so. The most characteristic ex-
pression, used very freely, is *“ in general.”’
Other favourite words are ‘‘consider,”
“determine,”” ‘‘deduce,”” and ‘‘in the
order of.”’ It is really quite harmless, anc
may go sometimes to ludicrous lengths.
My old chemistry professor was pointing
out to us that the gas inside a flask was
dark. He didn’t say it was dark. He said
it was ‘* tolerably intensely coloured inter-
nally.””

Initial Abbreviations

But to get back to the sort of language
that may be found in these pages. One
thing that ‘‘looks like Greek '’ at first
glance is the general use of abbreviations—
HF, DC, AC, LT, AVC, GB, etc. This
is made rather more puzzling than it need
be in wireless literature by reason of lack
of standardisation. Some authorities put
“HF " and others *“RF,” and so on.
But it is not a heavy job learning them
because there are less than a dozen that
matter. They all stand for things that are
in such constant use that it would be
tedious to write them out fully or to say
them every time. In fact some have zo
completely supplanted the words for which
they stand that the original meaning has
been forgotten, and we get absurdities like
“DC current’ (direct current current)
and now ‘‘IF frequency’ (intermediate
frequency frequency) and “*AVC con-
trol.”’

Another thing that looks wise but js
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really foolish is the way valves are named.
The innumerable combinations of letters
and figures appear to have some deep and
esoteric meaning.  And the makers may
tell you they have. But when substantially
the same type of valve is denoted variously
by AC/HF, 41MHF, TE.244, D4,
AC/HL, MHg4, HLA2, 354V, S5.4.GPAC,
A430N and AR.4101, one may well en-
quire who, guided merely by common-
sense, would suppose them to be the same
in most things except factory of origin.

So there is no need to pay much atten-
tion to them except as a sort of arbitrary
reference.

Then there are the real technical terms
that are never found elsewhere ; some of
them uncouth words like superheterodyne,
pentagrid, dynatron, oscillograph. There
are not so very many of them that really
matter. Wireless dictionaries have been
produced at a low price to help one here.
They may not give a complete explanation
of the articles in question, so that the
reader could forthwith set about and make
one ; but they at least give some clue as
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to what the fellow who uses them is getting
at.

The real rub is not the outlandish words
but the harmless looking ones. An un-
familiar appearance gives warning of
something new, but when ordinary words
are used in a special sense there i1s the
possibility of confusion. When talking
to the complete layman—or woman—who
asks questions, I have a very difficult job
trying to avoid such terms as signal, tun-
ing, interference, screen, noise, speech,
earth, capacity, cycles; for they all carry
meanings in the minds of the listeners that
only confuse them when they hear them
used technically. Some of these special
wireless meanings have by now become
current among all, except perhaps occu-
pants of the Bench, but others still give
a lot of trouble. It is here that the
writers of *‘ wireless-made-easy ’’ books
have to be at great pains to erase from
their minds all their training and upbring-
ing in the special use of words, and
readers of technical matter must be on the
lookout for unfamiliar usage.

The Cathode Rayin the Motor Industry

A New Application to the Problems of Fuel Blending

EW applications of the cathode ray
oscillograph are of almost daily
occurrence, but one of the most in-
teresting which has recently appeared is in
connection with the testing of petrol and
oil fuels for internal combustion engines.
Many readers will already be acquainted
with the fact that the *“ anti-knock "’ proper-
ties of fuels are becoming of increasing
importance now that the car manufacturers
are making an all-round increase in the

Experimental cathode ray equipment for investigating problems relating to internal
combustion engine fuels.

efficiency of their small high-speed engines.
The standard method of test is to burn the
fuel in a special type of variable-compression
engine, the incidence of detonation or knock-
ing being detected by an instrument known
as the Midgley bouncing pin. This method,
although accurate, is admittedly arbitrary,
and while it indicates the highest compres-
sion which can usefully be employed with
any given fuel, it gives little insight into
the phenomenon of detonation.

At the Anglo-American QOil Company’s
Research Department at Vauxhall the
cathode ray tube has been successfully
applied to this problem and results of far-
reaching importance have been obtained.

The voltage used to deflect the spot in
the cathode ray tube screen is obtained
across a compression-type resistance actu-
ated by a small steel diaphragm let into
the cylinder head. The type of resistance
element employed gives a linear relationship
between pressure and the volts developed,
which are applied to give a vertical deflec-
tion, A normal time base circuit, triggered
by a contact on the engine shaft, supplies
the horizontal deflection. Due to the per-
sistence of vision, a complete picture of the
pressure variation throughout each cycle can
be obtained, but the beauty of the scheme
is that, by altering the time base, any sec-
tion of the indicator diagram can be enlarged
for detail inspection of transient effects, par-
ticularly those in the vicinity of the firing
point. It is for this reason that the DC
amplifier connecting the resistance element
with the deflecting plates of the tube has
been designed to eliminate all resistance-
capacity effects with their associated time
constants.

The same technique has also been applied
to the investigation of the movements of
the pintle in the spray jet of Diesel engines
and has opened up new channels of attack
on the special problems associated with this
rapidly developing type of engine,
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Letters to

the Editor

The Editor does not hold himself responsible for the opinions of his correspondents

Output Valves

I AM not quite sure that I follow Mr.
J. H. Owen Harries’s reasoning (in the
issue of August gth) when he charges me
with assaulting the standard of distortion-
lessness—the Class A triode. 1f he, or any-
body else, cares to adopt it as such, it is
not clear how I hindered him or them.
What is quite clear is that Mr. Harries com-
pletely disagrees with my remark to the
effect that the best part of the triode’s
characteristics are ruled out by the
presence of grid current.

1 have since taken the trouble to go into
this question rather carefully, and as a
result would slightly modify my original

without regard to distortion,”” it should be
noted that the same standard was adopted,
and that a greater output still could be
obtained if a lower standard of purity were
admitted.

To put this to the test specified by Mr.
Harries himself, Fig, 2 has been derived.
This gives the mutual conductance along

M
the load line itself( plotted

~ Ra +R1>
against grid voltage. Curve B shows that
it is not at all inevitable that the conduct-
ance should drop to a half at both ends of
the optimum line. In fact, the proportionate

drop is rather less than that of line A,

assertion, to read thus: ‘‘the part of the P—
triode’s characteristics ruled out by grid 2
current is equal to the best elsewhere.”” As — 12 E
it seems likely that Mr, Harries will dis- N~ LA 2
agree with this hardly less profoundly than ] os Z
with the original, I proffer the accompany- W [~ B~_\ o
ing diagrams. Fig. 1 shows a few of the I loa g‘
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g ted. But that, as Mr. Harries says
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O =40~ 80 120 160 200 -240 260 320 include something that has no connection
ANODE VOLTS with the foregoing except that it refers to
valve diagrams. It may.be new to a few

Anode volts—anode current curves

Fig. 1.
of an AC/P valve

curves taken with great care from an AC/P
valve, which was selected as an example
of an output triode with a rather high
amplification factor, and therefore par-
ticularly suffering the limitation to vhich
I referred.

The original diagram includes curves at
every 2 volts from +10 to —36. Putting
in the load line A for normal operation, one
gets the following results:

Load resistance 5,000 ohms.

Feed .. .. 20 .ma. at 200
volts = 4 watts
(neglecting slight rise
under dynamic
conditions).

OQutput .. 0.54 watt,

Efficiency .. 13.5 per cent.

Assuming that one could operate with
positive grid voltages without grid current
distortion, a load line B can be drawn as
shown, up to +8 volts; and the results are:

Load resistance 12,000 ohms
Feed as before
Output 0.935 watt
Efficiency 23.5 per cent.

The output and 'efﬁciency are nearly
twice as great. And lest it be thought that
this is, as Mr Harries says, ‘‘ power output

of the people who use them. In most
valves, the magnification factor (u) is little
affected by operating voltages. To show
up more clearly where and how it does
vary, a very simple addition may be made
to either anode or grid voltage diagrams
(Fig. 3, @ and b). Join together by lines all
intersections between characteristic curves
(assumed to be drawn at equal intervals
of voltage) and equidistant verticals from
the voltage scale.

o
40| By
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EE 30 NP \\\\ 4
RN 4
TR N SRR
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3 20 e N R
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8 [/ P ANBNRS
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<Z WA NSNS = = ]
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ANODE VOLTS
Fig. 3a. The bends in the dotted lines show

the variation in .

The visible slope of the resulting lines
depends on the intervals that have been
chosen. If they are horizontal, and the
intervals of grid and anode voltage are 2
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and 10 respectively, then the factor pu

10 L .
i 7 or 5. But the main idea is not to

wn

derive the actual number, but to see where
the lines are of constant slope (and pu);
and where they change, indicating varia-

tion of x. The example, Fig. 3a, shows the
'~y 30 o
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GRID VOLTS
Fig. 3b. p-lines may be drawn on the

grid-volts—anode current curves.

region of inconstant u in the region of the
pentode knee, to which Mr. Harries refers.
It is easy to see that where the slope of
the line changes in an anti-clockwise direc-
tion a reduction in u is indicated in the
anode voltage diagram (3a) and an increase
in p in the grid voltage diagram (3b).
M. G. SCROGGIE.

Quality at the Show

. 1\/ AY I be allowed to record my personal

impressions of this year's Exhibition
from the standpoint of the quality seeker?
The arrangements made for the comfort
and convenience of the public were
markedly improved this time, but those
who came to hear what progress had been
achieved in loud speaker design must have
been very disappointed. Apart from the
obvious distortion that characterised <he
common amplifier performance, there was
a preponderance of treble in the reproduc-
tion which was highly distressing. Not so
long ago we were being regaled with the
““ boom, boom ’’ of a fictitious bass: now,
the pendulum has swung to the opposite
extreme with a vengeance, and the result
is all ‘‘tweet, tweet.”” Perhaps this is a
step in the right direction, since in due
couwrse we shall arrive at the happier
medium. But cne realises that the seeker
after quality has yet to travel a little
farther before he can discover what he
wants. Thin, high-pitched reproduction of
music without adequate bass is very trying
to the nerves, and if one does not want
human applause to resemble the thumping
of felt-covered mallets, yet there is no
reason why it should be made to scund
like the clicking of typewriter keys. It
was a relief to hear in the Maclise Road
demonstration room the natural reproduc-

. tion of music given by the Voigt Domestic

Speaker with its greater range of frequency
response and comparative freedom from
resonance. It seems fairly evident that the
arrangement of supplying a large numbert
of speakers from a common amplifier does
not work satisfactorily in these days when
the critical faculty of the public is reaching
a higher standard, and that for future
shows something better will have to bhe
devised. NOEIL, BONAVIA-HUNT.
London, N.W.6.
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The Single Span Receiver

BELIEVE that you welcome information
from constructors as to their experiences
with your Single Span Receiver, and I
therefore wish to state that the Battery
Single 3pan which I built in September last
year is far and away the best receiver T have
had both as regards quality and sensitivity,
and selectivity is ample for all the worth-
while foreign stations.

The sct compares very favourably with
several of the more powerful mains sets I
have heard, and indeed the quality on Eng-
lish as well as several foreign stations is de-
cidedly better, due to the variable selec-
tivity, and AVC is good on all but very
weak stations.

The new aerial filter is a decided improve-
ment on the original one, and the use of a

Wireless
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wave trap has completely eliminated hetero-
dyne whistles. Kootwijk, 160 kc/s, is the
only station which is spoilt by Morse,
which is strong ¢nough to violently agitate
the tuning milliameter, which I assumec is
duc to some station just outside the long
wave band.

We have a mains DC supply in this
house, but my reason for choosing the bat-
tery set is to use it at times in another house
without mains supply, but as it is mostly
used here I have been considering the con-
struction of another output unit which
would be suitable for a D.C. eliminator.

I should like to take this opportunity of
expressing my appreciation of the series of
““ Foundations of Wireless '’ which has been
so clearly and concisely expounded by Mr.
Sowerby. L. DE SMIDT.

Tiverton, Devon.

Random Radiations

An AC/DC Year

THIS year the AC/DC set is to be seen

here, there and everywhere at exhibi-
tions or in wireless show-rocoms, It is, when
vou come to think of it, about the soundest
kind of apparatus to use in this queer
country of ours where you may find AC
mains on one side of a street and DC on
the other. An almost incredible adventure
happened to me this time last year in the
pleasant little town of Southwold, in Suf-
folk. Before going there I enquired from
the hctel what the current was and heard
that it was AC; 230 volts, 50 cycles. 1
therefore took an appropriate set with me
and plugged it in in my room. At the end
of the warming-up pericd nothing hap-
pened, and from certain signs and portents
I luckily realised that I was connected to a
DC supply. The subsequent switching off
was about one of the quickest things I
ever did. On tracing out the wiring I
found that just two rooms in the hotel, of
which mine was one, were still on DC,
though all the rest had AC. Fortunately
the set was not damaged and gave a good
account of itself when connected to its

proper supply.
Is It As Good ?

In former years it was probably advisable
to buy an AC mains set rather than an
AC/DC model if you were already on the
alternating current mains and were unlikely
to move to a district blessed (or the
reverse) with direct. On A.C. mains the
performance of a genuine AC set was at
that time considerably better than that of
the AC/DC. This year so much progress
has been made with the ‘° universal ™
model that there is less to choose between
the performances of the two kinds of sets
on AC mains, providing that both are of
equally good design. One firm, in fact, is
now making nothing but AC/DC sets in
its new season’s models. Ome of the big
advantages of this kind of set is that if
you take it on tour with you you can always
be sure that it will function no matter where
you may be—unless, of course, you strike
something like DC at 100 volts or 150-volt
25-cycle AC!

= e "a
‘The Little Nationals
VER since the B.B.C. was {forced

through shortage of wavelengths to
synchronise the London, North and West

By

National transmitters on 261.1 metres and
reduce their power from 50 to 20 kilowatts
apiece I have been receiving complaints

“DIALLIST”

ahout poor reception of these stations,
sometimes at remarkably short ranges.
These smaller Nationals have now very

limited radius for their service areas in
certain directions. It seems a pity that
the change had to be made, but I suppose
that there was no way out of it. In some
instances Droitwich provides the necessary
reception of the National programme, but
this is not the case in large parts of the
west country where the reception of Droit-
wich is unreliable and the West National
is distinctly difficult to hear at all well. It
is rather curious that in some parts of this
country several foreign stations are much
better heard than those of the B.B.C.
"= "= "m
The Micro Waves

BEFORE very long we may hear the

results of the many months that Mar-
chese Marconi’s technical assistants have
spent in research work upon micro wave
problems. Itis, though, probable that Mar-
coni will have some particularly interesting
announcements to make about the results
which he has obtained with waves of very
small length. Some extraordinary interest-
ing work has recently been done in America
on wavelengths as small as 73 centimetres,
or about 2ft. 6in. Using the minute
acorn tube, communication has been main-
tained by members of the Nassau Radio
Club, of Oceanside, Long Island, at ranges
of up to twelve miles, with complete intelli-
gibility of voice transmissions up to ten
miles. The power output of the trans-
mitters was tiny, and it is possible that
much greater ranges may be obtained with
higher power.

The other day I was talking to an ex-
perimenter who was dying to be able to
afford the time to conduct some researches
into what one may term the border-line
wavelengths ; those, that is, which are so
short that they are on the boundary
between wireless waves and heat waves.
Just where this boundary lies—at what
length waves pass from the purely wireless
category into the heat class—no one can
yet say. This part of the wavelength scale
is almost unexplored, and it may have some
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big surprises in store for us in the future.
Border-line waves must exist, but whether
they .can be harnessed to the service of
mankind and what they will do if and when
they are so harnessed are still profound
mysteries.

-. - -
The McNeil Invention

EXPERTS who attended the demonstra-

tions of Commander McNeil’s apparatus,
which enables man to ““see’ in the
darkness, or through fog, were very much
impressed both by what they witnessed and
by the possibilities of the invention. Com-
mander McNeil makes use of an infra-red
beam, which is, of course, completely in-
visible to the unaided eye. He has devel-
oped a “‘detector’’ so efficient that there
is no appreciable lag between the picking
up of a target and its becoming visible to
the eye of the observer. The invention has
astonishing applications to travel by both
sew and air. Ships can find one another’s
position in the thickest weather. At the
present time, when sound signals alone are
used, this is a matter of extreme difficulty,
for one of the unpleasant curiosities of fog
is that the noise of a syren appears to come
from no particular point or direction. It
should be possible to ‘“sight’’ icebergs
when they are some distance away and. a
ship provided with the infra-red ray appar-
atus should have ample warning of rocks
or other like dangers ahead. When one
thinks of the number of appalling disasters
at sea that could have been prevented had
such apparatus been available, its useful-
ness becomes at once apparent,

Last, but almost supremely important,
it may enable a navigator to take sights
with the sextant and to find his position
when the sun is not visible to the eye.

"= "= "a
The Coming of Autumn
’I‘HAT autumn is approaching is strikingly

brought home when one handles a
receiving set towards evening just now. A
few foreign stations on the medium waves
such as Brussels No, 1, Cologne, the Poste
Parisien and Fécamp provide daylight
reception in many places all the year round ;
but most of them do not make their
appearance until rather late in the evening
in summer time. The number receivable
at dusk or rather before is increasing
rapidly just now. ‘

In summer those near the top of the
medium-wave band are often quite poorly
received even late at night. Some of them
are now moving fairly quickly towards their
winter form, and before long they should all
be back in the list of stations upon which
we can rely for good alternative pro-
grammes evening after evening.

gl

We could spend hours playing with the
telephone dial tuner of the Neufeld and
Kuhnke receiver seen at the Berlin Show.
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steners Guide
Outstanding Broadc:
at Home and Abrc

*“FRIDAY THE THIRTEENTH,” the play to be broadcast on Wednesday and Friday next, is based on the

famous Gainsborough film of the same name, from which the above pictures are taken.

An accident to the

'bus is fraught with remarkable consequences, as Lance Sieveking's radio adaptation will reveal.

TIGER STILL STANDING
TIGER STANDISH is having
‘“a heck of a time.” To-
night’s episode in his hue and
cry for the evil machinators
takes him to Rome, where he

has not only to cope with the

criminal fraternity but with
poetry of this kind: ‘‘ Seven
men in seven places, Seven
cafés, seven faces.”” If the
Tiger escapes from Rome he
should reach the Café des
Nations at Monte Carlo on
Thursday next (Regional,
8.15).

By the way, to-night’s ad-
venture should see the return
of Walford Hyden, who has
rapidly progressed since his
operation for appendicitis and
who is expected to conduct the
Café Colette Orchestra again.
Actually, while recovering, he
has been arranging the music
for this popular feature.

< < <o
BOMBING ATTACK IN MUSIC

THE week’s musical novelty
is “* Suite from Film Music—
1935,”" by Arthur Bliss, in-
cluded in the Promenade Con-
cert broadcast of Thursday
(National, 8). The Suite is 2
selection from the incidental
music to the new H. G. Wells
film, °“ Whither Mankind? ”’
founded on his novel, “ The
Shape of Things to Come.”’

The universal world war
foretold in the novel is por-
trayed in the music, which is
in seven short movements.
After a prelude which accom-
panies the sequences of the

film showing the menace and
anarchy of war, the scene
changes to a children’s nurs-
ery. Mobilisation for war, a
night bombing attack, and the
world in ruins are musically
portrayed in the fourth, fifth,
and sixth parts of the Suite.
The third movement is an
idyll of pastorzl peace in the
reconstructed world, and the
seventh states the theme of
reconstruction itself.

The composer will himself
conduct the Suite, and we may
expect as faithful a portrayal
of death and destruction as 1s
in the power of modern music

"to inflict.

<> <> <>

ON THE MOORS

THE atmosphere of the
grouse moors, 1 hear, per-
meates the programme of the
““ Air-do-Wells ”’ for Septem-
ber gth and 10th, and Ronaid
Hill has written a new number
entitled ‘* Huntin’, shootin’
and fishin’.” Effie Atherton
and Margery Wyn will again
be heard, and a newcomer to
the microphone will be Gavin
Gordon. Marjorie Stedeford,
the Australian star with the
deep voice, is also singing two
special numbers.
’BUS SMASH

How a single dramatic ex-
perience—an accident to a
London umnibus—affects and
diverts the life of the partici-
pants is the theme of *‘ Friday
the Thirteenth,”” the radio
play to be given in the

National programme on Wed-
nesday next at 8.30. Lance
Sieveking has, in fact, made
an adaptation of the Gains-
borough film of the same
name. In the film cight sepa-
rate groups of characters each

had their separate stories, but
for the radio version it has
been found necessary to elim-
inate some of these, and to
simplify the narrative.

The part of Alf, conductor
of the fated ’bus, will be taken
by Lance George. Bertha
Woolcote plays Miss Twiggs,
and Lauri Lupino Lane is her
nephew.

There should be great scope
for the Effects Department in
this thrilling play.

e < <
THE LAST BOW

MRr. EusTace RoBB has col-
lected an outstanding cast for
that rather melancholy event,
the final 30-line television
transmission, on Wednesday.
Lydia Sokolova, the prima
ballerina of the late Diaghileff
Russian ballet, will pirouette
for the last time in the 30-line
flicker, and Olive Groves,

FAREWELL TO 30-LINE.
Olive Groves (left) and Lydia
Sokolova, two celebrated

artistes who take part in the

last low definition television

programme on Wednesday
night.

30-LINE TELEVISION

MONDAY, SEPTEMBER 9th,
1.15-12.0 p.m.

Barry Whitmore and Edna la Velle
(dances); Skates Gardner (roller
and ice skating); Monti Ryan
(songs and dances); Max Kirby
(songs and dances).  Sydney
Jerome at the piano.

WEDNESDAY, SEPTEMBER | 1th.
11.0-11.45 p.m.

Lydia Sokolova (Prima ballerina of
the late Diaghileff Russian ballet),
Cyril Smith (pianoforte solos) ;
Daisy Kennedy (the well-known
violinist) ; Olive Groves (soprano)
Morgan Davies (baritone),

another staunch supporter of
ploneer television, will also
appear. With her will be
Daisy Kennedy, the well-
known  violinist, Morgan
Davies, the Welsh baritone,
and Cyril Smith, the celebrated
young pianist.

Even those listeners without
3o-line receivers will tune in
London National just before
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or the Week

HIGHLIGHTS OF THE WEEK

FRIDAY, SEPTEMBER 6th.
Nat., 8, Beethoven Promenade Con-
cert. 10, B.B.C. Orchestra.
Reg., 8, " The Mystery of the
Seven Cafés.” 850, R.A.C.
Tourist Trophy Motor Race.
9.10, B.B.C. Military Band.
Abroad.
Hilversum, 8.10, Wagner Sym-
phony Concert.

SATURDAY, SEPTEMBER 7th.

Nat., ** Guess Who 1t Is "—anony-
mous variety show. ¥ The
American Negro,” by Alastair
Cooke. Promenade Concert.

Reg., Promenade Concert. YElsie
Carlisle and Sam Browne.

Abroad.

Radio Paris. 845, Songs from
Opera and Operetta.

SUNDAY, SEPTEMBER 8th.

Nat., Sheffield Transport Dept.
Band. YRecital of Englsh
spirituals. Bournemouth Munici-
pal Orchestra, conducted by
Richard Austin.

Reg., London Zigeuner Orchestra
YAdolph Hallis and the Phil-

Melodic  Quuntet. Y London
Symphony Orchestra.
Abroad.
Leipzig. 8, Classical Symphony
Concert.
MONDAY, SEPTEMBER 9th.
Nat., B.B.C. Dance Band. 8§,
Wagner Promenade Concert.

SPianoforte Recital by Isabel
Gray. YB.B.C. Orchestra, con-
ducted by Frank Bridge.

Reg., 8, “The Air-do-Wells.”
CTalk; ““ America and Us,” by
Harold Nicolson. TB.B.C.
Theatre Orchestra.

Abroad.

Frankfurt 9, ' Our Beethoven.”

TUESDAY, SEPTEMBER 10th.
Nat., B.B.C. Theatre Orchestra.
840,. “The Air-do-Wells.”
9B.B.C. Orchestra, Section C.
Reg., 8 *“Band Room No. 5.”
8.30, International Concert, re-

layed from Budapest.

Abroad.

Kalundborg. 7.30, Danish Musical
Festival in the ** Tivoli " Concert
Hall, Copenhagen.

WEDNESDAY, SEPTEMBER 11th.

Nat., Fred Hartley and his Novelty
Quintet. 830, “Frnday the
Thirteenth,” radio play. Y Trans-
atlantic Bulletin.

Reg., Bach Promenade Concert.
9.40, Variety Hour.

Abroad.

Frankfurt, Stuttgart. 1030, Light

music from Cologne.

v THURSDAY, SEPTEMBER [2th.

Nat., B.B.C. Dance Band. YProme-

nade Concert. 10, Midweek
Service. §B.B.C. Theatre Or-
chestra.

Reg., 8.15, “ Mystery of the Seven
Cafés.”  §Concert by the B.B.C.
Singers and Orchestra.

Abroad.

Berlin (Deutschlandsender) 8.50,

Berlin Philharmonic  Orchestra.

11.45 on Wednesday to hear
the last of the high- pitched
whine which has proved almost
as irritating as the more ex-
treme examples of modern
music.
<> i <

BELA BARTOK IN INTER-

NATIONAL CONCERT

Lorts are cast to determine in
which order the countries of
Europe shall contribute to the
new series of broadcasts
arranged by the International
Broadcasting Union. Hun-
gary was the first name drawn
from the hat and so, on Tues-
day next, half Europe will be
listening to a special Liszt con-
cert from the Royal Hungarian
Opera House in Budapest.

Bela Bartok, the ultra-
modern composer, will be solo
pianist in the Totentanz
(Dance of Death), and the
orchestra will be conducted by
Ernest Dohnanyi. The Sym-
phonic Poem ““Tasso’’ is in-
cluded in the programme,
which will be relayed to British
listeners on the Regional wave-
lengths at 8.30.

PRIEST IN COMIC OPERA

OPERETTA  seems  rather
scarce this week, but on
Saturday Leipzig gives us
Millocker’s  “‘ Feldprediger ™’

(Army Chaplain) at 8.10 p.m.
with an attractive cast sup-
ported by the Symphony Oz-
chestra and Choir. Clergymen
are not stock characters in
operetta, but this particular
gentleman is apparently
guaranteed not to cause even
one yawn.
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Running commentaries on the .international gliding match on the

Jungfraujoch (Switzerland), 10,000ft. above sea level, are being given

by Swiss and Austrian stations -between 9.45 and 10.15 p.m. on
Tuesday next.

AMERICA’S BEST
KALUNDEORG has a new fea-
ture: relays of the world’s
dance bands. The first of the
series is at IT p.m. to-morrow
(Saturday), when some of
America’s best jazz teams will
be overheard via the short-
wave stations of the N.B.C.

<> <& >
FOR OPERA LOVERS
For the Wagner lover,

Vienna offers the real treat to-
night (Friday) of a gala per-
formance of *“ The Valkyrie,”
relayed from the Royal Opera
House at 6.25.

French comic opera at its
best is represented to-night by
Adolphe Adam’s charming
two-act opera, ‘‘ Le Toreador,”’
which Beromunster is giving at
9.10. Another attraction this
evening is Marschner’s roman-
tic opera ‘‘ Hans Heiling,”
from Stuttgart at 12.

TIVOLI, COPENHAGEN,

from which Denmark’s annual Music

Festival will be relayed by Kalundborg between 7.30 and 11.40 on
Tuesday evening,

Shakespeare’s works have
always been a powerful magnet
to Italian composers, notably
Verdi, whose ‘‘Falstaff”’ was
recently relayed from Salzburg.
““The Taming of the Shrew
has been transformed into a
four-act opera by Persico, and
will be broadcast to-morrow
night (Saturday) from Rome.
BOXING CHAMPIONSHIP

RunNING commentaries and
news bulletins from the Con-
tinent are apt to be tedious to
those who are not linguists, but
there are several ‘‘newsy’’
events this week which many
British listeners should be able
to follow in whole or in part.
To-night (Friday) from 11 to
11.40 Konigsberg relays a
recorded commentary, with
accompanying sounds, of the
sailing on her maiden voyage
from Hamburg of the new
motor ship “‘ Tannenberg.”’

An eye-witness account of the
World’s Flyweight Champion-
ship at Bellevue, Manchester,
comes from Poste Parisien at
10.30 p.m. on Monday.

<& <t <3~
DANISH MUSIC FESTIVAL

THE annual Danish music
festival in the “‘ Tivoli”’ music
hall, Copenhagen, takes place
on Tuesday next, from 7.30 to
11.40. The concert, which -
affords an excellent oppor-
tunity to form an opinion of
Danish musical standards to-
day, will be relayed by
Kalundborg.  One word of
warning : the relay includes
half an hour of the inter-
national concert at Budapest,
so do not begin recalibrating
your receiver! THE AUDITOR.
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New Apparatus Reviewed

Recent Products of the Manufacturers

B.R.C. SHORT-WAVE CONVERTER

HIS short-wave converter covers the un-

usually wide wave-range of 13.5 to 200
metres. This band is covered in three steps,
their respective coverages being 13.5 to 40,
30 to 9o and 8o to 200 metres approximately.
The coils are built-in and the ranges selected
by means of a switch which changes aerial
and oscillator coils simultaneously.

A Triode-Hexode frequency. changer is
used. The aerial and oscillator circuits are
tuned by a gang-condenser, and a small trim-
ming condenser is joined in parallel with the
aerial section to compensate for different
aerials. Both condensers are fitted with
slow-motion drives, the main one having a
two-ratio pattern giving the option of a 12
to 1 or a 150 to 1 reduction.

The unit is entirely self-contained and can
be operated from either AC or DC supplies,
as universal mains valves are employed.
The wave-change switch serves also to
change over the aerial from the converter to
the receiver for normal broadcast reception.

Tests were made with the converter con-
nected to superheterodyne sets as well as to
straight receivers, and while the perform-
ance was in every case satisfactory, the best
results were, of course, obtained with the
most sensitive of the sets tried, for it must
be remembered that the converter does not
in itself give much amplification, its func-
tion being to receive and act as a frequency
changer only. The IF used in this case is
1,800 metres,

Several American short-wave stations were
heard on range onc—below 40 metres—also
amateurs on 20 metres came in on this band.
The lower part of range two—30 to go
metres—gave DJA and DJN, both very
strong signals, also GSB and many uniden-
tified stations, several of which were of quite
good programme value. Range three did
not add much to the list of telephony
stations, but it was very full of CW signals.
Some amateurs on 160 metres or so came in
very well indeed.

converter fitted with
universal mains valves and a self-contained
power pack.

B.R.C. short-wave

On the whole the B.R.C. converter is a
most satisfactory unit ; it is simple to install
and to operate, and has the distinct advan-
tage of being entirely self-contained, for it

includes its own power supply unit.  The
makers are the British Radiovision Corpora-
tion, 56, Hazel Road, London, N.W.10, and
the price is £8 8s.

B.T.S. TRIPLE-RANGE Sw COIL

RITISH TELEVISION SUPPLIES,
LTD., Bush House, London, W.C.z2, in-
clude in their new season’s short-wave com-
ponents a triple-range coil which can be ob-
tained either as a single unit with switch or
as a dual assembly and with ganged wave-
change switches,

The coil has a nominal coverage of 12 to
80 metres when tuned by a 0.0002 mfd. con-
denser. In addition to the grid coil there is
a reaction winding and also a third coil
which can be emploved either as the aerial

B.T.S.

triple-range dual short-wave coil
unit.

coupling or as the primary should one of the
coils be used as an HF transformer.

The primary winding is quite loosely
coupled, as the coil has not been designed to
give a high HF stage gain, but the dual as-
sembly is intended mainly to provide an
easily assembled HF stage with tuned input
and intervalve couplings. Incidentally, the
two-coil assembly could be used in a super-
heterodyne circuit. :

The dual unit was tested in an HF-det-LF »

circuit using a two-gang o.00016 mifd. con-
denser, and with this we obtained a wave-
band coverage of 10 to 65 metres, there
being an adequate overlap between each of
the three ranges. The small inter-coil screen
fitted provides adequate shielding, for, as
already mentioned, a high stage gain is not
attempted. No trouble was experienced
from break-through of stations on any other
waveband.

The unit is simple to install, as it is
mounted on the panel by a single-hole fixing
bush which serves also as the bearing for
the spindle of the wavechange switch. Itis
a neat and quite efficient coil unit, and the
price is 17s. 6d. ; the single-coil model costs
128. 6d.

PEAK HIGH-VOLTAGE CONDENSERS

. ANDREW BRYCE & CO., Woodfield
Works, Bury, Lancs, has recently
introduced a new series of high-voltage fixed
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New Bryce high-voltage condensers; the

smaller model is a 0.1 mfd. 1,000-volt type

and the larger a one-mfd. for 2,000 volts
working.

condensers, several models of which will be
found suited to the needs of television,
especially in cathode-ray tube exciter units
and in time base circuits.

The new condensers are made in capaci-
ties of from o.r mfd. to 10 mifd. and for
working voltages of 1,000, 1,500 and 2,000
DC. They are housed in metal cases de-
signed to occupy the minimum baseboard
space consistent with reasonable dimensions
in other directions. The terminals are
mounted on the top and insulated from the
case by porcelain pillars. A one-mifd. size,
for example, in the 2,000-volt class measures
64in. high and has base dimensions of 3}in.
x 1tin. only. All condensers are tested at
three times the rated working potential, so a
good margin of safety is allowed,

A o.1 mid. size costs 3s. 6d. in the 1,000-
volt working class, 4s. in the 1,500-volt type,
and 4s. 6d. for the 2,000-volt model ; while
a 2-mfd. in each class costs 7s. 6d., 10s. and
and 12s. 6d. respectively.

THE RADIO INDUSTRY

LODGE sparking plugs of a special screened
type, designed to reduce interference with
radio reception by the ignition system, are now
available in a form suitable for use in ordin-
ary cars. These plugs have been produced as
a result of experiments carried out during a
number of years with screened plugs for mili-
tary aircraft,
< e e

An interesting booklet sent to us by Mel-
lowes and Company, of Corporation Street,
Shetfield, describes the Mellozing process of
zinc spraying. This method of applying a
conductive metal coating to a number of sur-
faces (including wood) is now finding important
applications in the anti-interference field, as
well as for gener