PRACTICAL RADIO
JOURNAL
2274 Year of Publication

FRIDAY, AUGUST 5tun, 1932

Vor. XXXI. No. 5.

Editor: HUGH S. POCOCK.

Editorial Offices: 116-117, FLEET STREET,
LONDON, E.C.4.

Editorial Telephone: City 9472 (5 lines).

Advertising and Publishing Offices: DORSET
HOUSE, TUDOR STREET, LONDON, E.C.4.
Tclephone: City 2846 (15 lines).

Telegrams: ** Ethaworld, Ficet, London.”

Coventry : Hertford Street.
Telegrams : Telephone:
“Cyclist, Coventry.” s210 Coventry.
Brryuinciam ; Guildhall Buildings, Navigation Street.
Telegrams: Telephone :
“Autopress, Binninglam.” 2970 Midland (3 lines).
MANCHESTER : 260, Deansgate.
Telegrams : Telephone :
“ Hiffe, Maunchester.” Blackfriars 4412 (4 lines).
Grascow; 268, Renfield Street, C.2.

Telegrams: “lliffe, Glasgow.” ‘Telephone: Central 4857.

PUBLISHED WEEKLY. ENTERED AS SECOND
CLASS MATTER AT NEW YORK, N.Y.

Subscription Rates:
Home, {1 1s. 8d.; Canada, £1 1s. 8d.; other
countries abroad, £1 3s. 1od. per annum.
As many of the circuils and apparatus described in these
pages are covered by patents, readers are advised, before making

Gse “of them, to satisfy Uremselves tha' they would nol. be
infringing patents.

CONTENTS OF THIS ISSUE.

Page |

Editorial Comment o5 L o | L9551
When a Frame Aerial is Worth While 96
A New Dual Unit Loud Speaker g Yy
Standard ‘¢ Micromesh” A.C. Valves 102
Unbiased .. .. 92 50 .. 104
Practical Hints and Tips 3o .. 105
News of the Week a9 a7 .. 106

Marconiphone Two-valve Battery

Receiver 108
Single - Valve Frequency Changers
(Concluded) .. -k - .. 110

Laboratory Tests on New Apparatus 112
Broadcast Brevities b o0 .. 113
Readers’ Problems r .. 114

Broadcasting Stations Abroad, pp. [—II
Foreign Programmes, pp. II—XXIII

EDITORIAL COMMENT.

Future of the Tuning Note.

HERE is evidence of a growing

dissatisfaction with the B.B.C.

tuning note in its present form.

It is criticised not only on
account of the inordinate length of time
for which it is frequently allowed to
persist, but also because of the irritatingly
high pitch of the note.

The B.B.C. assert that the tuning note
is ““a technical necessity for the adjust-
ment of all transmitters,” but we have
always understood that it was introduced
originally to enable listeners to adjust
their own sets properly and so reduce the
chorus of heterodyne whistles which in-
variably accompanied the opening of
every programme in the days when the
oscillating detector type of receiver was
almost universal. With modern sets and
the increased skill exhibited by the
average listener, the oscillations nuisance
has almost completely disappeared, and
we fail to see why the tuning note should
be a technical necessity for the adjustment
of modern transmitters. At Writtle in
1922 perhaps yes, but surelyv not at
Brookmans Park.

There can be little doubt that the tuning
note in its present form serves no useful
purpose to the listener, but there is no
reason why it should not be modified to
provide useful data for the manufacturers
of broadcast receivers and the serious
amateur. Instead of modulating at a
fixed frequency we would suggest a con-
tinuously rising tone covering the full
range of frequencies normally used in the
B.B.C. transmission. The degree of
modulation would be constant throughout
or, better still, might be made to conform
to the average frequency characteristic
of the station. By fixing a definite rate
of increase of frequency the upper and
lower cut-off and any major resonances in
the receiver could be determined by
noting the time interval from the com-
mencement of the transmission. This
could be marked conveniently by a 1,000
cycle “pip” which even the worst of
receivers could hardly miss.

We suggest, theréfore, that the tuning
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note in programme hours should be
dropped in favour of a special transmission
of the above type.

A transmission of this character would
find wide acceptance and could not fail to
promote a fuller appreciation of the
possibilities of high quality reception.
Is it too much to ask the B.B.C. for this
small service in the interests of better
reception of their own programmes ?

Stability.

E doubt whether there is any
other industry in the history
of civilisation which has been
effected by changing con-

ditions to the extent which has occurred
in the case of wireless. Only five or six
years ago we could carry in our heads the
names of the broadcasting stations opera-
ting in Europe, mutual interference of
broadcasting stations was unknown, and
the most unselective sets were entirely
satisfactory for broadcast reception.

‘The number of stations in Europe in-
creased at a prodigious rate and year by
year the standard receiving sets became
obsolete and had to be replaced by more
up-to-date and selective equipment.

The position to-day is that the number
and power of the stations in Europe has
increased to a point which makes re-
quirements of selectivity in receivers very
stringent. Looking ahead, it seems
unlikely that there can be any serious
increase in the selectivity problem in
Europe because stations are already at the
point of overlapping in wavelength, and
the position cannot get much worse
before a halt is called in Europe. This
being so, we must surely have reached a
stage of some stability in receivers, for
although in the future all sorts of im-
provements and refinements in broadcast
receivers may be expected, yet the
selective receivers of to-day will con-
tinue to be serviceable.

We believe that the public can have
confidence that in acquiring a good
selective receiver of to-day’s make they
will not be in the position of having to
discard this as the result of any changes
in broadcasting in Europe.
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O one, least of all the writer, would
claim that in ordinary circum-
stances a frame aerial 1s a satis-
factory substitute for an open

aerial of the ordinary kind. Even when
a proper outside aerial, stretching the whole
length of the average small garden, cannot
be erected, the frame aerial is usually beaten,
so far as results are concerned, by a modest
indoor aerial, or by even the shortest and
most inefficient erection to which the term
“‘outside aerial ”’ could be applied.

Its relative inefficiency as a collector of
energy accounts for only part of the present
unpopularity of the frame; its awkward
bulkiness and its complete failure to add
dignity to even the most angularly modernis-
tic of furnishing schemes provide the aver-
age listener with very good additional
reasons for using in its stead the unobtru-
sive wire round the picture rail. And then,
to make matters worse, the frame is inher-
ently flimsy—all the more so because it has
to be supported in such a way that it can be
turned round when necessarv. The average
frame, whose windings are more or less
exposed, will do well if it can survive the
daily dusting for a. vear without suffering
some harm or other.

Disturbers of Ethereal Peace.

On the credit side there 1s little to be said
for the frame in average circumstances. The
small amount of energy picked up makes
it easier to tune out the local station, but
one must set against that the fact that it is
correspondingly harder to tune the distant
'station in. The apparent seclectivity of a set
goes up when a frame is substituted for an
open aerial, but, unless there is a large re-
serve of sensitivity, this selectivity is of no
practical use becanse the distant stations are
now too faint to be heard. Only if the set
possesses the necessary very high sensitivity
is the substitution of a frame for an open
aerial likely to increase the total number of
stations that can be logged free of interfer-
ence, even if the directional effect of the
frame is also called in as an additional aid
to selectivity.

There is a second, and litile-known, ad-
vantage in the frame which can at times
lead one to consider very seriously whether,
in spite of its manifold drawbacks, it is not
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s WORTH WHILE

The Virtues of the Centre-Tap.

By A. L. M. SOWERBY, M.Sc.

worth while to adopt it. In places where
there is a good deal of electrical machinery
it is often found quite impossible to receive
any station at all, other than the locals,
without hearing at the same time a back-
ground—or in a bad case it may even be
a foreground—of cracks, crashes, bangs,
whirrs, and buzzes that kill all possible en-
joyment in listening to the distant station.
So far as the writer knows, there is no means

;
N populated places where there s E
considerable electrical machinery it is

often found impossible with an open

aerial to listen even to the local station |
without a background of interference
which kills all enjoyment of broadcast-

The author points out that in

these circumstances a properly balanced

Lig.

frame aerial will reduce considerably

the noise-signal ratio, and, incidentally,

reception should not be accompanied by

stde-band heterodyning, which even tone
control cannot remove.

of reducing this type of interference to com-
plete silence save by operating upon the
machines that are disturbing the ethereal
peace. But a frame aerial, if properly built
and connected, will generally reduce the in-
terference to a mere fraction of the intensity
it has when an open aerial is used.

This reduction of noise-level is not due,
even partly, to the fact that the frame is
less effective as a collector of energy than
an open aerial. If this were the sole reason
for the lessened noise, one would really be
no better off, for, on increasing the sensi-
tivity of the set to get the signal back at full
strength, the noise would simultaneously
come back to its original level.

In practice, this does not happen, for the
frame manages to discriminate between sig-
nal and noise to some extent, picking up
far more of the signal in proportion to the
noise than does the open aerial. In other
words, the use of a frame provides a very
substantial increase in signal-noise ratio.

This difference between frame and open
aerial depends upon the fact that the
mechanism of collection is radically different
in the two cases. The aerial acts as one
plate ol a condenser of which the earth
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forms the second plate; the whole system
is reproduced in little when a metal plate is
put into the top of an all-mains set to act,
in conjunction with the ‘“earth’” formed by
the metal chassis beneath it, as a miniature
aerial system for local reception.

A condenser of this type, with its plates
widely separated, may be looked upon as
tapping the energy of the oncoming wave
by having its two ‘‘feelers’’ at points of
different electrical potential. The continu-
ally changing charges produced on these
plates as the wave passes by gives rise to
currents in the wire joining them, and it
1s these currents that we send through the
aerial coill of the set to feed it with the
signals it requires. The essence of the whole
scheme is that we receive on a condenser,
making use of potential differences to do so.

Electro-magnetic Waves.

With a frame aerial the method of opera-
tion is quite different. A frame is nothing
more than an overgrown tuning coil, and if
properly designed and connected does not
act as a condenser at all. Instead of making
use of the electric component of the wave
being received, the coil aertal makes use of
the magnetic component, and has currents
induced into it by the changing magnetic
field of the passing wave.

Now, part of the theory of the electromag-
netic waves by which all broadcasting is
transmitted tells us that the magnetic and

1
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Fig. 1.—The usual method of connecting a
frame. By the capacity of the top end to earth
(shown dotted) it acts also as an elevated aerial.

electrical components of the wave carry
equal amounts of energy. It would there-
fore appear to be a matter of complete in-
difference whether we derived the energy for
our set from the one or from the other. When
we consider reception from a considerable
distance, this is undoubtedly true, so that
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When a Frame Aerial is Worth While.—

we can receive our distant station equally
well on either type of aerial. But there re-
mains the fact that the magnetic and electric
components do not necessarily establish this
equal balance until the wave has travelled
some distance from its source. Put in more
human terms, we may say that the wave re-
quires time to get into its stride.

The sources of disturbance that tend to
blot out the distant stations we wish to hear
are all fairly close to our receiver, so that
we have every encouragement to hope that
the electromagnetic wave has not yet settled
down to its clectromagnetic equality by the
time it reaches the set. If its energy is still
chiefly magnetic, we will try to minimise
it by receiving on an aerial ; if chiefly elec-
tric, we will achieve the same end by using
a frame.

Motors and machinery send out most of
their radiation by virtue of the fact that they
transmit their disturbances down the supply
mains that feed them, and these, being long,

L S

Fig. 2. —A centre-tapped frame, connected as
shown, goes far to prevent ¢ aerial effect.”’
Both ends now act as elevated aerials by their
capacities to earth, but the resulting currents
are in opposite directions and balance out.

radiate like aerials. The wave emitted is
therefore almost entirely electric near its
source ; an open aerial will be affected very
strongly by it, and comparatively little will
be picked up on a frame.

The Centre Tap of the Frame.

Al this is just pure theory, but it is prac:
tical, too. The writer, who lives right in
London, has long since found that in his
particular locality all but the loudest foreizn
stations are drowned in a welter of noise if
reception is attempted on any form of open
aerial, whereas, by using a frame, the dis-
turbances can be so reduced that quite a
number of stations can be listened to with
enjoyment. There must be many other lis-
teners whose local conditions are similar,
and who would find that a frame aerial would
be of considerable help in eliminating the
wrritating noise from which they may now be
suffering,

In putting the frame to practical use as
a disturbance-reducer one has always to bear
in mind that its virtue arises entirely from
the elimination of electrical pick-up, and one
must so arrange matters that it collects sig-
nals entirely in its function as a coil. If a
frame is connected in the simplest and most
usual way, as shown in Fig. 1, only a fraction
of the possible benefit will be obtained. The
reason for this is not far to seek, and is
indicated by the dotted condenser in the
diagram.

The frame is large, and is elevated above
the ecarth, to which the set is either directly
connected, or to which, at least, 1t has a large
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capacity. That end of the frame which is
connected to the grid of the valve has a
capacity to earth, and so picks up a certain
amount of signal in just the same way as if
it were an ordinary open aerial. With that
small amount of extra signal is picked up a
disproportionately large amount of noise—
which, it will be remembered, is picked up
almost exclusively by an aerial of normal
type. One might call a frame so connected
an “‘elevated frame,”’ in recognition of the
fact that it is not a pure frame, but acts as
an elevated aerial as- well.

Balanced Frame.

If the frame is tapped at its centre-point
and connected to the set in such a way that
the tap is earthed, while one end goes to
the grid of the first valve and the other end
is free, it becomes much more nearly a true
frame. Each end of the winding picks up
a small signal by acting as an elevated
aerial, but the currents in the two halves of
the frame due to this unwanted energy flow
inwards towards the centre, and so balance
one another out. The currents picked up by
the legitimate action of the frame, however,
are all in the same direction, and so are
not involved in this cancelling process.

To reduce the proportion of noise col-
lected to the minimum, it is therefore neces-
sary to make use of the centre-tapped
““pure”” frame of Fig. 2, and not to be con-
tent with the much less effective ‘‘ elevated '’
frame of Fig. 1.

There are practical points, too, bearing
on the *‘purity”” of the frame.” It is not
good practice, for example, to mount the
tuning condenser on the base of the frame
and then to connect the combination to the
set by two leads in the manner suggested
in Fig. 3. 1f this is done, the whole length
of the wire from the aerial terminal of the
set to the frame is acting as an clevated
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symmetrically by three wires, as in Fig. 4.

Careful comparisons have shown that the
improvement made by changing from an
clevated frame (Fig. 1) to a balanced frame
properly connected (Fig. 4) is at least as
great as that obtained by substituting an
elevated frame for an open aerial. It is pos-
sible that if the detailed arrangements of the

I— —————— ——O AERIAL
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FRAME

Fig. 3.—1If the tuning condenser is mounted on

the frame and the combination cannected to the

set by two leads, that connected to the aerial

termninal acts as an elevated aerial and brings
in the noise we are trying to eliminate.

balanced frame had been carried out in real
laboratory style the local disturbances might
have been even more completely eliminated.

For those who wish to make practical
application of the citcuit of Fig. 4, it may
be helpful to give the full precautions that
theory would demand for absolutely perfect
elimination of elevated-aerial pick-up. They
will then know what they ought to do, and
will make as close an approximation to it
as they feel inclined.

First, the two halves of the frame should
be absolutely identical, and should be infi-
nitely closely coupled. Next, the two outer
leads should be exactly equidistant from
the centre (earthed) lead, while these outer
leads, and the ends of the frame, should be
symmetrically disposed with regard to neigh-
bouring conductors.  Since perfect sym-
metry cannot usually. be obtained where
the wires join the tuning condenser and are
connected to the grid and filament of the
valve, the region in question (and prefer-

“The Wireless World '’ Band-pass Superheterodyne described in 1930. Terminals for the
connection of a centre-tapped frame aerial can clearly be seen.

aerial, and is busy picking up the noise we
are trying to get rid of. It is necessary to
balance the connecting leads as well as the
frame, for which purpose the tuning con-
denser must be situated in the set (or just
beside it), and the frame must be ¢onnected
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ably the whole set) should be enclosed in a
screen of earthed metal gauze or sheet.

Of the demands made, the only one which
cannot be fulfilled fairly readily by anyone
who really sets out to do things properly,
irrespective of the trouble involved, is that

B | Zed
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Rew Dual Loud Speaker.
steady anode voltage by the condenser C,.
So much for the theoretical considerations of
the separation of the audio-frequency output
into the two desived channels’; we must now
put this into practice.

The electrostatic loud speaker requires a
polarising voltage of 200 to 250 volts, and in
Fig. 1 it will be seen that the potential differ-
ence between the anode of V and H.T. —can
be used for this purpose. If the circuit of
Fig. 2 has to be adopted, then this source of
polarising voltage is removed; some other
means must also be found in cases where the
voltage on the anode of the output valve is
in excess of 250 volts, as the electrostatic loud
speaker is not designed for such voltages.

Polarising Voltage.

If the moving-coil speaker has a D.C.
excited field of appropriate voltage then this
will form a suitable source of supply, other-
wise the polarising voltage must be derived
trom the eliminator in some way. If the
maximom H.T. is 250 volts and the output
valve is directly heated, no special pre-
cautions are necessary, but in the case of an
indirectly heated cathode type of output
valve it is advisable that the rectifier. if the
eliminator is of the A.C. type, be also an
indirectly heated valve, to prevent excessive
voltages being applied to the electrostatic
speaker before the output valve warms up.
1f the ontput valve calls for 400 or more volts
on the anode, a potentiometer must be added
to break down the voltage to the desired
figure. These various arrangements are
shown in Fig. 3, which also shows a filter
system in the supply. The choke L,, as well
as reducing mains hum, is essential to pre-
vent audio-frequency energy being diverted

Wireless Waorrld

from the electrostatic loud speaker into the
supply systera. The resistance R is also
required in order to pass a small D.C. current
through the choke, otherwise there will be no
smoothing of mains hum.

+ 200
L3 TO 250V.

FIELD COIL
OF M.C.

: _
{

+ 200
ta TO 250V.

ELIMINATOR

(k)

4400V,

H.T.
ELIMINATOR

R
100,000 0
APPROX.

©

Fig. 3.—Various methods of obtaining the

polarising voltage. The potentiometer in (c)

should be adjusted so that the voltage applied
to E.S. is about 220.

All the foregoing has been based on the
assumption that the impedance relation be-
tween the electrostatic speaker and valve is
such that the speaker forms an efficient load
towards the upper limit of the frequency re-
quired. Where this is not the case, and, on
the whole it will be excepticnal, it will be
necessary to feed the eclectrostatic speaker
through a step-up or step-down transformer,
according to the type of valve used. A
step-down ratio will be required for valves of

+HT FOR
OUTPUT
s N

=HT.

+1T. 200v.

Experimental layout showing connections of electrostatic and moving-coil units
together with filter components.

e ey e ——-
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very high impedance, and a step-un for super
power valves of unusually low impedance,
especially when such valves are used in
parallel.  For experimental purposes, a good
quality audio-frequency transformer of about
31 to 1 ratio, and of low self capacity, will
be quite suitable. Fig. 4 shows the con-
nections.

Compensating Unit.

We are now in a position to construct the
compensating unit for the two loud speakers.
Iig. 5 gives all values and connections, and
the reader is advised to study it closely. 1t
will be seen that a choke of one henry induct-
ance, L, is connected in series with the valve
and the moving-coil output transformer,
the function of which, as we have seen, is to
prevent the higher frequencies from reach-
ing this unit. The electrostatic loud speaker
is in parallel with this; it is insulated from
the steady anode voltage by C, of one micro-
farad capacity. The inductance L., of 0.2
henry and the electrostatic loud speaker E.S.
together form a resonant circuit which is
tuned to the desired cut-off frequency by the
tappings on L,. The polarising voltage for
E.S. is obtained from any convenient source
and is fed through the filter system L, and R,
L, being of 100 henries inductance and R
250,000 ohms.

M.C.

Fig. 4.-——Where the impedance of E.S. is either

too high or too low to act as an efficient load

on the valve, the transformer T, is used to
match the impedances at high frequencies.

First of all, it is necessary to balance the
two loud speakers for sensitivity.  Fig. 6
shows the connections of both speakers for
this test, diagrams being shown for sets
with direct output transformer feed, or choke
feed. Arrangements should be made so that
the circuits can be broken at the points X.
Tune in a station with E.S. connected and
M.C. broken at X (one of the leads from the
secondary of the output transformer), then, as
quickly as possible, break the lead between
E.S. and H.T.-—and connect in M.C. 1f the
volume of sound, making allowance for the
different character of the reproduction,
appears to be about the same on both
speakers, nothing mcre need be done, but if
the moving-coil loud speaker seems to be the
louder of the two an attempt should be made
to reduce its sensitivity by adding a series
resistance to the field coil.  This method,
although not the best which can be used in
ordinaty cases, is forced on one here, as the
usual procedure, by adding a resistance to-
the output circuit, will affect the performance
of the electrostatic.  If of the permanent
magnet type the sensitivity will probably be
approximately equal to that of the electro-
static. On the other hand, the mov ing coil
unit may be one of the inexpensive type now
so popular, when the sensitivity will definitely
be less; in this cuse nothing very much can
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New Dual Loud Speaker.

be done, as it is difficult to ‘‘ desensitise '’ the
““Primustatic”’ without impairing its per-
formance.

VALVE

Fig. 5.—The complete schematic diagram. L,
1 henry (tapped); L,, 0.2 henry (tapped) ;
L., 100 henrys; C;, 1 mfd.; R, 250,000
>shms ; T,, moving-coil output transformer ;
M.C. moving-coil loud speaker ; E.S. ¢ Primu-
static ’’ loud speaker ; V, output valve. K
the matching transformer T, of Fig. 4 is re-
quired, one winding replaces E.S. in the above
diagram, and E.S., R and L; are connected to
the other winding.

Assuming now that we have the two loud
speakers of approximately equal sensitivity,
and that the complete unit has been
assembled, a local station should be tuned in
and the lead removed from the red terminal
of the ‘“Primustatic’’ loud speaker. The
tapping on the choke L, must now be
adjusted until there is a marked cut-off at
1,000 cycles on the moving-coil speaker. The
reader may well ask how he will know when
his cut-off is at this figure. It can be said
that speech and music should sound very
““woolly "’ and, if the loud speaker normally
““peaks’’ at about 2,000 cycles (a common
fault), all trace of brightness or shrillness
must be removed. Now reconnect the
““ Primustatic *’ loud speaker and remove the

” i
MC.
Th
H.T.— HT .+ HT+
200 TO OUTPUT
250 V VALVE
(=)

HT.— HT+ HT +
200 TO OUTPUT
260 V.  VALVE
(b)

Fig. 6.—Connecting the two loud speakers for
matching sensitivity. (a) Straight transformer
output ; (b) Choke output.
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ficld supply from the moving-coil unit; if of
the permanent magnet type disconnect one of
the leads from the output transformer
secondary winding. Adjust the tapping on
the choke L, until all trace of lower fre-
quencies has disappeared and the reproduc-
tion is so shrill as to be irritating. We can
assume, somewhat casually, no doubt, that
frequencies up to about 1,000 cycles have
been removed. Returning the moving-coil
speaker to its normal condition will result in
a combination which ought to sound very
pleasant indeed, but if the higher frequencies
sound weak, it will be advisable to experi-
ment with a suitable transformer feeding
the electrostatic loud speaker as suggested
earlier in this article and illustrated diagram-
matically in Fig. 4.

It should be borne in mind that the dual
unit has no better bass performance than the
moving coil alone, and if this latter *‘ grunts”’
at low frequencies, the combination will grunt
also. The high-frequency response will,
however, be so greatly improved as to com-
mend the dual loud speaker to all dis-
criminating listeners.  The moving-coil
loud speaker shown in the illustration: has
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been chosen as one not hitherto on the
market, and it is hoped thus to avoid
criticism from the maker of any particular
brand of loud speaker who might object to
any public attempt to alter the performance
of his product, or from competitive makers
who might equally strongly object to any one
make being singled out for rejuvenating
treatment. The device will work with any
moving-coil speaker, and the excellence or
otherwise of the original bass response will be
a measure of the total excellence of the whole.
The normal power-handling capacity of the
*“ Primustatie ”* loud speaker is rather less
than one watt, but the combination will
handle 5 watts A.C. without distress, and
readers with output valves of the 1..5.6a type
need have no hesitation in making up the
arrangement as described.  If the two loud
speakers are not to be built into one cabinet,
they should be as close together as possible,
to avoid hearing separately the complemen-
tary halves of the frequency response of the
two loud speakers. As there is only slight
focusing of the high frequencies from the
electrostatic speaker, the general diffusion of
sound will be found very pleasing.

NEWS BY TELEVISION.

A New Marconi System.

Marconi Company for the commercial

transmission of news by television. This
is one of the applications of television which do
not necessarily involve the use of wide fre-
quency bands; the new instrument can be
operated satisfactorily on a medium long wave
of 1,000 metres.

It is designed to transmit images of a moving
tape on which characters are printed by a
special typewriter. The light source is a '1,000-
watt gas-filled metal-filament projector lamp
mounted vertically with a reflector behind it.
The light passes through a spherical condenser
lens system, on to a reflecting mirror and an
aperture, and thence through a system of lenses
mounted in a spiral on -a lens drum. There
are fifteen such lenses on the drum, and the
picture repetition frequency corresponding to
the speed of the drum is twenty per second.

3- PPARATUS has now been evolved by the

The Photo Cell Amplifier.

A sharp image of the aperture
jected by each lens on the tape, and is
swept over it by the lens drum motion.
The tape is carried vertically between
two rollers, the bottom one of which
is driven through suitable gearing by the same
motor that drives the lens drum, and the tape
.can be given a speed of either 60 or 120 w.p.m.
Behind the tape is mounted the photo cell and
phofo cell amplifier, both of which are con-
‘tained in a single shielded unit. The lens drum
‘driving mogor is maintained at cpnstant speed
by means of a synchronous motor controlied
by a tuning fork mounted in" the bottom of
the frame under the lamp house. Above the
tuning fork is the fork amplifier unit, and above.
that is the contro} unit for the whole system.
The frame which supports the lens wheel and
tape drive carries two panels, the lower one
being the line amplifier and the other the syn-
chronising circuit, which sends out a ‘special
signal with the picture signal for the purpose
of keeping the receiver scanning motot in step.

In this type of transmitter the frequency
band necessary depends on the number of
letters shown at the same time in the picture,

is pro-
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and a convenient method of adapting the tele-
vision transmission to any width of band avail-
able is therefore to alter the length of the pic-
ture, which alters the number of letters shown
accordingly. Thus, the frequency band re-
quired by the apparatus described is 13 k/cs.,
but by reducing the distance between the
lenses on the drum which shortens the picture
length and reduces the number of letters shown
this band width can be reduced to any con-
venient value.

The new Marconi television transmitter designea

for operation on the long waveband. The
visual transmission of typed news bulletins is
suggested.

The receiver shows a long, narrow picture
having a size dependent on the power of the
modulated light source, and with existing
facilities pictures can be obtained from a tew
inches in length up to severai feet.
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HE
clearances between the electrodes in
a valve to obtain improved charac-
teristics has always been regarded

recourse {o extremely small

as a theoretical possibility. Hitherto this
has only been attainable in laboratory-made
specimens, but hardly practicables where
valves are made under conditions of quantity
production.

Mechanical rigidity and the difficulty of
avoiding undue temnperature rise of the grid
electrode in particular appear to have been
the limiting factors, since if its temperature
rises above a certain level grid emission
ensues.

These difficulties have now been overcome
successfully in the new ‘‘ Micromesh ’’ valves
made by Standard Telephones and Cables,
Ltd., and, although the clearances bhetween
ihie various electrodes are extremely small,
indeed much smaller than it has been
found possible to adopt by normal methods
of construction, effective cooling of the grid
has been achieved and a mechanically strong
structure evolved. So effective is the cool-
ing that, even though the cathode and anode
are raised to a dull-red heat, there is no trace
of grid emission.

As a result, exceptionally high amplifica-
tion properties and very good mutual-con-
ductance values are obtained, while the
particular method of construction adopted
has proved entirely satisfactory in quantity
production.

Magnesia Insulation.

Emerging from the pinch of the valve are
seven wires; in the middle is the cathode
support, with the two heater connections ad-
jacent, while on onc side are the two grid-
supporting wires, and on the other the two
anode supports.

Since the cathode must of necessity be
adequately insulated from the heater, but at
the same time make good thermal contact,

Wireless Worldl

STANDARD

the heater wires are crimped and then

insulating tube; this, in turn, is arranged
to grip the cathode firmly, but the whole
structure is permitted to move in an axial
direction to compensate for thermal expan-
sion. A guide wirc is inserted, therefore,
in the upper end of the assembly and passes
through a guide fixed to a mica bridge held
in position by extension of the anode- and
grid-supporting wires.

Normally, the cathode runs at a dull-red
heat and takes about fifty seconds to attain
the full-emission state, which comparatively
long period is due to its robust construction,
giving good mechanical strength in addition
to adequate electrical shielding. The heater
requires about 1 amp. at 4 volts.

The assembly of the grid and anode elec-
trodes and the method employed for mount-
ing them is of paramount importance, for,
as mentioned above. it is only by providing
for rapid dissipation of heat, especially in
the case of the grid, that it has been possible
to work to such close clearances as obtained

’ \ Details of the electrode as-
sembly; (a) the cathode;

(b) grid and its cooling fin;

{(c) the complete assembly;

(d) heater, cathode and

! ! Magnesia iasulator ; (e)
. ' showing construction of

(d) the grid.

threaded through twin bores in a Magnesia-

WwWWwWWwW.americanradiohistorv.com

AUGUST s5th, 1932.

“MICROMESH”
A.C. VALVES.

Remarkable Mutual Conductance
Achieved by Close Spacing.

in ‘‘Micromesh’’ valves. Both anode and
grid are fitted with large rectangulav fins
which serve the dual purpose of supporting
their respective element and provide a large
area for the radiation of heat.

The grid consists of a series of wires welded
at either end to each half of the cooling
fin, the welding extending as far as the

‘ANODE CURRENT IN MILLIAMPERES

GRID vOLTS

Curves connecting anode current and grid
volts for ‘‘ Micromesh’'' HLAI valve.

inside channel i the fins.  Thus perfect
thermal contact is assured and the structure
is very strong mechanically, an ecssential
feature in view of the very small clearance
allowed between adjacent electrodes. When
finally completed, the grid takes the form
of a flat fin having two longitudinal channels
which embrace the supporting wire, while
the effective portion consists of a series of
wire loops enclosing the cathode.

Exceptional Characteristics.

The anode is assembled in a somewhat
similar manner, but with the exception that
the portion enclosing the grid is fashioned
in the form of a tube with a longitudinal
slot through which passes the grid fin.

That this novel method of construction has
been fruitful in producing valves of out-
standing merit is well exemplified by the
exceptional characteristics exhibited by the
advanced specimens sent in for test. These
consist of a detector, a power amplifier, and
a mains rectifier.  The detector, which is
given the designation HLA1, has the fol-
lowing characteristics when measured with
100 volts H.T. and zero grid bias: -

A.C. resistance, 10,000 ohms.
Amplification factor, 8o.
Mutual conductance, 8 mA./V.

Although the maximum anode potential

is 200 volts, as a cumulative grid detector
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ANODE CURRENT IN MILLIAMPERES

~20 =16 -—12
GRID VOLTS

Anode current-grid voltage curves of “ Micro-
mesh’’ power valve, the PAI.

it functions quite satisfactorily with but 100
volts on the anode. - For power-grid de-
tection the valve may be operated with
any value of H.T. up to-the maximum,
the only limiting factor being the current-
handling capacity of the components in its
anode circuit, for, as a matter of interest,
the valve will pass up to 25 mA. without
sustaining damage.

A Slope of 12.6.

The HLAz1 is admirably suited to the
amplification of small input voltages, and
can be emploved, with advantage, in the
first stage of a gramophone amplitier, but it
is often more convenient to utilise the de-
tector and output valves of the broadcast
receiver for this purposc,

Despite the high amplification of the valve
and the very small clearances between the
electrodes, by careful design the anode-to-
grid capacity has been kept down to the very
low figure of 5 m-mfds., so that the damp-
ing of the grid circuit is by no means as
great as the high mutual conductance might
seem to imply.

Under normal operating conditions the
temperature of the glass bulb becomes some-

Wireless Waorldl

A.C. resistance, 1,050 ohms.

Amplification factor, 12.

Mutual conductance, 12.6 mA./V.
Measured at 100 volts H.T. and zero grid
bias. Its normal operating conditions are
with 2co volts on the anode and a grid bias
of about —11 volts, which allows an anode
current of 40 mA. to pass.

Thus, under normal operating conditions
the anode dissipation is some eight watts and
the maximum undistorted power output,
allowing about 5 per cent. of second har-
monic, is between 1.5 and 1.8 watts when
working into a load of approximately 2,000
ohms. The input transformer fitted to
present-day moving-coil loud speakers will
be found, as a rule, provided with a tapping
on the primary winding to give the correct
matching between the valve and the Joud
speaker.

Preventing Parasitic Oscillations.

The correct value for the grid-bias resist-
ance with the maximum anoede potential is
275 ohms, but as this is not a standard size
it may be necessary to employ two separate
resistances connected in series, the one-watt
tvpe being quite suitable in the present case.

Very low impedance valves, particularly if
they possess a high mutual conductance,
often generale parasitic oscillations of a very
high frequency and result in a considerable
increase In the anode current accompanied
bv a falling oft in the power output. How-
ever, the inclusion of a small non-inductive
resistance of about 100 ohms connected
directlv to the anode terminal on the valve
holder wmusually suffices to remedy the
trouble.

The complete circuit of a detector and out-
put stage embodying both ‘‘Micromesh”’

20.000 0

300 O
+262 V., +280V.
1L S oode I
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Fig. 1.—Suggested arrangement of detector and output stages using “ Micromesh’’ ELA1 and PA1 valves

what higher than usuval for valves of this
type, and it will be necessary to provide
adequate ventilation of the cabinet. For
unless this precantion is observed it may
nullify the cooling effect of the grid and anode
fins.

The power valve of the series, which is
given the type number PArx, has the fol-
lowing exceptional characteristics; —

valves discussed here and including suitable
values for the various components is given
in Fig. 1. Choke-capacity coupling is
favoured for the very good reason that, in
view of the high amplification of the
HILA1, it would seem unnecessary, in all
but exceptional cases, to use a step-up ratio
L.F. intervalve transformer.

The maximum H.T. available is assumed
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to be 275 volts, being the smoothed D.C.
output from the *‘Micromesh’ R.I. recti-
fier at the full load of 60 mA. This valve gives
full-wave rectification and is of the indirectly
heated type, the cathode being connected
internally to one end of the heater. There
1s no mark on the valve indicating to which
filament pin the cathode joins, but if the
valve holder is mounted so that the anode
terminal is on the right

hand the cathode con- 3l
nection 1s the filament
pin nearest to the ob-

server. - Fig. 2 will,
perhaps, make this
clear.

The particular fea- ~

tures of interest relat-
ing to this valve are
that, although it gives
an unsmoothed D.C.
output of over 280
volts at 60 mA., the
A.C. potential on each
anode is but 250 volts
R.M.S., and there are
only 15 volts dropped
across the rectifier at
full load. The heater
requires 4 volts at 1 amp., approximately,
the supply being obtamed from a separate
L.T. winding on the mains, transformer.

““Micromesh * valves will be distributed
through the usual channels at B.V.A., prices
current for valves of their respective types,
but, in addition, arrangements have been
made by the Electrical and General Dis-
tributors, Ltd:, 154, King’s Cross Road,
London, W.C.1, to have stocks of all fypes
available for immediate delivery.

Fig. 2~ Showing
connections to valve
holder for the
“ Micromesh ' in-
directly heated H.T.
rectifier type R.L

NEW . BOOKS.

* Tin Solders.””—A nwodern study of the pro-
perties of tin solders and solfered joints, by S. J.
Nightingale, with an introduction by R. S. Hutton,
D.Sc.  The nature, properties, and strength of
solder alloys, strength of soldered joints, fluxes,
practical considerations, etc. Pp. 89+4vi., wilh 44
illustrations and diagrams, including photomicro-
graphs of various alloys and joints. Published by
the British Non-ferrous Metals Research Associa-
tion, London. Price 5s.

Studies on Industrial Relations, I, being the Re-
port of the International Labour Office (League of
Nations) upon the history, development, policy,
conditions of employment, and relations between
employers and employed in the following works :
Zeiss Works, Jena ; F.ILA'T., Turin ; Philips Lamnp
Works, Eindhoveun; and Saudvik Steel Works in
Sweden. Pp. 162. Published in the United King-
dom for the International Labour Office, by P. S.
King and Son, Ltd., Westmiuster, S.W.1. Price
Zs. 6d., or 80 cents.

Testing Radio Sets, by J. H. Reyner, B.Sc.
2nd edition, revised and enlarged especially with
regard to superheterodyne receivers, laboratory
tests and component testing. Pp. 2074 viii., with
95 illustrations and diagrams.  Published by

Chapman and Hall, Ltd., London. 1932. Price
10s. 6d.
Therntionic  Emission.—\ survey of existing

knowledge with reference {o the filamenis of radio
valves, compiled by W. S. Stiles, Ph.D. (Radio
Research Bcard, Special Report, No. 11). Pp. 116,
including biblhography of all the important papers
on the subject published up to December, 1930.
Issued by the Department of Scientific and In-
dustrial  Research, and published by H.M.
Stationery Office, price 2s. 6d. net.

Handbuch der Bildtelegraphie und des Ferus
seliens, by Dr. Fritz Schioter. A text-book of
phototelegraphy and television. DIp. 487-4xvi.,
with 365 illustrations and diagrams. Published by,
Julius Springer, Berlin, price Rm. 58,
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Changing the record. .

Sharrybang Radio.

I HAVE just been privileged to make a
trial trip ‘in two types of what 1 was
told were the first wireless-equipped motor
coaches. The first coach in which I travelled
was one of the large saloon types intended for
long-distance runs, and at the back of every
seat there hung a pair of headphones. An
aerial was concealed in the roof, the controls
of the“set being fixed in such a. position that
they were inaccessible to the driver unless he
stopped the coach and left his seat; this
latter arrangement was made in order to
prevent him rjsking an accident by attempt-
ing to drive with one hand and to pull in
distant stations with the other.

1 was very impressed by the complete
absence of interference from ‘the ignition
system, to eliminate which, I was told, ex-
haustive experiments had been carried out
over a long period. - The receiver itself was
a specially made superheterodyne of exceed-
ingly ‘compact design, and it "was normally
tuned into the nearest station, although its
range and selectivity ‘were such that more
distant ' transmissiens ‘could be. receiyed if
occasion demanded,

It whs hoped later on to carry out ekperi-
ments with a view to providing alternative
programmes by using two receivers, and two
plug poinfs associated with each seat. I
suppose that even if the, driver could drive
with one hand and change a record with the

other, it would be too much to expect a radio-

gramophone ‘to provide an alternative pro-
gramme, via the 'phones, as the vibration of
the coach would merely joggle the needle off
the record.

for Rubber-Neck Tours.

The other coach was an open air vehicle
intended to carry out rubber-neck tours, as
the Yanks call them, through large cities. In
addition to the driver it carried the inevitable
guide, whom, in London at any rate, one
may see on any fine summer morning in the
middle of a motor coach full of be-spectacled
and gum-chewing Americans, making +his
voice heard above the din of the traffic by
bawling through a megaphone.

In this latter coach the guide was ensconced
by the side of the driver, a special micro-
phone, designed to keep out extraneous
sounds, being attached to him ; the arrange-
ment of the microphone was, in fact, rather
similar to that adopted in the case of the
mouthpiece associated with the speaking tube
used by an aeroplane pilot for communicating
with his mate.  Thus. the guide was able

Wireless World

to carry out all his explanations in a normal
manner without attracting undue attention to
the coach, whilst those passengers who did
not wish to listen to a recital of all the
numerous hostelries in which Queen Elizabeth
indulged her passion for beds merely had to
refrain from donning the ’phones, although,
from my personal experience of tourists, I
cannot imagine any one of them doing so.

I thought that this avoidance of the use of

" a loud speaker showed unusual foresight on

behalf of the coach proprietors who probably
realised that such an instrument would cramp
the style of women and other” passengers
who might prefer to indulge in idle chatter
rather than to improve their minds by listen-
ing to the remarks of the guide.

A Costly “Extra.”

SUPPOSE. that most of you, especially
those like myself who are family men,
are at this time of the year engaged in deliver-
Ing yourselves over into the rapacious hands
of the seaside landlady. T have myself but

. recently returned from a few days’ seaside

sojourn with the little Grid Leaks. When I
arrived at my temporary home I was pleas-
antly surprised to find that there was a pair
of headphones hanging over each bed. Un-
fortunately, however, all the well-meant
efforts of the establishment were set at naught
by the fact that the wiring was carried out
with twin-laid bell wire which, owing to its
unduly high self-capacity, well and ‘truly
-chopped off everything worth listening to.

In disgust, I put down my ’phones and
prepared to read in bed, only to be enraged
at finding that the room was supplied with
nothing more than a zo-watt lamp at the far
end. This extra piece of rapacity on the
part of the landlady put me, the next morn-
ing, to the expense of purchasing a 100-watt
lamp, and since the voltage differed from
that at home it was not worth while bringing
away with me, and so I was compelled, on
the day of my departure, to present it to the
owner of a miniature rifle range on the pier.

To add insult to injury, when I received
L.y bill at the end of my stay, I found that
wireless was charged as an extra.

My Name: An Explanation.

I HAVE just been the embarrassed recipient

of an extremely neat and tasteful pocket
wallet from a kind-hearted reader who lives
at Southport. My embarrassment arises from
the fact that the gift is engraved, or embossed,
with another man’s initials, the donor being
under the mistaken impression that they are
my own. In order to avoid further misunder-
standing in this matter, perhaps I had better
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FREE GRID.

mention that my own initials are actually
F. G

The derivation of my ancient family name
of “ Grid”’ is wrapped in the mists of time,
although my great-grandfather (peace to his
hashes), who made no small reputation for
himself in the culinary art during the latter
part of the eighteenth century, always attri-
buted it to his calling, which the family had
followed for generations past. My uncle, on
the other hand, held the opinion that we are
descended from Hubert de la Grille, who, it
will be remembered, came over with William
the Conqueror on a cheap day-excursion from
Boulogne, and that Grid was merely an angli-
cised form of the name.

Whatever be the origin of the surname, the
cause of my rather unusual Christian name
of ““Free’ is well -known. My father, who
was one of the earliest” pioneers of wireless,
was, at the moment of my birth, engaged in
experimenting with an outsize in amplifiers,
using valves which were the forerunners of
the modern L.S.6A type, costing nearly five
guineas apiece. The nurse startled him by
coming in the room with the announcement
“It's a boy! "’ at the moment when he hap-
pened to have his hand on the grid bias
wander plug, with the result that he unfortun-
ately jerked the plug out, with disastrous
results.

*It’s a boy!”’

‘Although it would seem obvious that my
name was the result of a brilliant inspiration
on his part, due to the fact that the announce-
ment of my advent in the world had caused
the grids of his costly valves to become free,
he always alleged that the name was given
sarcastically, after the manner of the ancient
Greeks, who formed the habit of bestowing
names on things which were the antithesis of
the qualities which they happened to possess.

Nevertheless, public thanks are due to my
Southport reader. Had I known him five
years ago, when I spent a somewhat uncom-
{fortable night on the pier waiting for the total
eclipse of the sun, he would doubtless have
offered me his hospitality and so have pre-
vented me losing my hat and umbrella and
suffering other indignities in the mad scramble
for breakfast.


www.americanradiohistory.com

AUGUST sth, 1932.

THE scope of designers of D.C. sets is at
present slightly restricted by the fact
that the range of indirectly heated valves
for direct-current working is rather less com-
plete than that of the corresponding A.C.

types.  This handicap will probably dis-

appear entirely in the

A.C. Valves near future, and there

in will remain only the

D.C. Sets. limitation of a restricted

H.T. voltage supply,

which, of course, is inherent in a D.C.
system.

In the meanwhile, there are indications
that many D.C. users would like to try cir-
cuits that have been devised specifically for
A.C. valves. They realise that current con-
sumption will inevitably be somewhat heavy,
but are mainly deterred from embarking on
their projects by fears that A.C. valves will
not stand up fo the work on D.C. supply
systems.

There is some slight justification for these
fears, although there has been a tendency
in the past rather to exaggerate the risk of
damage. The point to remember is that an
A.C. valve-heating element is designed to
work under constant voltage cenditions,
while the corresponding element of the D.C.-
mains valve is made to operate at a fixed
current, the voltage drop across it being a
matter of rather secondary importance.

Having appreciated this somewhat subtle
difference in design, it is not difficult to see
how A.C. valves may be connected in series
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PRACTICAL
HINTS AND TIPS

AIDS TO BETTER RECEPTION.

current at roughly this value, and then to
shunt each heater with a rheostat (of 30 ohms
or so), which is adjusted until exactly 4 volts,
as measured by a good high-resistance meter,
i1s ‘‘dropped’’ across each valve. Several
readjustments, both of the main voltage-
regulating resistance and of the individual
heater shunts, may be necessary, but the
operation takes httle time, and is by no
means difficult.

For purposes of illustration, the cathode-
heater circuits of an imaginary H.F.-detector-
1..F. three-valve set, originally designed for

A.C. feed, but which is to be operated from

D.C. mains, is given in Fig. 1. Shunt re-
sistances (R, R,, R,) are provided for each
heater, and the appropriate cathode connec-
tions are also shown. Further, the H.T.
supply system and the feed circuits for a
variable-mu H.F. valve are indicated ; the
values given will not be applicable to every
type of valve without some modification,
but, assuming a D.C. supply of 220 or 230
volts and a smoothing choke of reasonably
low resistance, they will be near enough to
act as a gude.

HOSE of us who are.not blessed with a

good musical ear are often at a loss to
say precisely in what respects our recetvers
are deficient in quality of reproduction; we
may feel certain that something is lacking
at the upper or lower end of the frequency
scale, or that there is a
marked resonance, but
are unable to form clear-
cut opinions as to the
true nature of the imper-
fections of the set.

Now, it is useless to attempt a cure until
the complaint is known, and, as an aid to
diagnosis, it may be pointed out that, by
listening critically at a considerable distance

Long-Distance
Listening :
Another
Version.
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limit of audibility, nothing but low-pitched
and unintelligible sounds can be heard when
speech is being transmitted. Conversely, a
serious deficiency in bass response is equally
easily detected 1 a similar way.

An A.C. receiver, of which the reproduc-
tion was distinctly unpleasing, was recently
subjected to a ‘‘ distant listening’’ test; the

“opinion was formed that lugh notes were

being severely ‘“cut,”” and that there was
aiso a marked over-emphasis of a narrow
band of frequencies in the upper middle
register. Subsequent tests, made in a more
scientific manner, proved this diagnosis to
be essentially correct; stray reaction was
responsible for severe sideband cutting in
the tuned circuits, while the loud speaker
was found to have a well-defined resonance.

L

Fig. 1.—A receiver with A.C. valves, originally designed for A.C mains working, but rearranged
to operate from a D.C. supply system.

and joined through a suitable voltage-
absorbing resistance across D.C. mains of
normal voltage. The usual procedure is to
adjust the resistance so that the g¢urrent
through the chain of series-connected heaters
is exactly 1 ampere; it is better, in order to
ensure constant-voltage conditions, to set the

from the loud speaker, it is generally possible
to form a useful opinion of the trouble, even
without any special ability in this direction.

If dull reproduction is due to severe high-
note Joss it will be observed that, as
distance between the instrument and the
listener is gradually increased towards the
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The uses of screened H.F. cable for aerial down-
leads, etc., was recently mentioned in these
columns. The illustration shows the construc-
tion of another type of low-capacity shielded
cable, as produced commercially in Germany.
Rubber is used as an insulating material.

This instrument was returned to its makers,
and replaced as defective; the decoupling
system of the H.F. amplifier was put to
rights, and all was \vell.

HE electrical connection between the
rotary contact brush ci a potentiometer
and terminal is a fairly common source of
background noises; these do not of necessity
occur only when the knob is being turned.
Although many potentiometers are cleverly
designed to ensurc good
and consistent electrical
continuity  throughout,
some of them depend on
contact between a spindle
and bush designed entirely from the mechani-
cal point of view. Even when a spring con-
tact 1s fitted, its functioning may be impaired,
in the course of time, by an accumulation of
dust or dirt between the contacting surfaces.
A temporary ‘‘ pigtail ’’ connection of
flexible wire, made directly between the
rotary brush and the terminal, will soon show
whether- background noises are due to this
cause. If they are, a cure may generally be
effected by cleaning the bush and spindle, etc.
Better still, recurrence of the trouble may be
avoided by fitting a permanent ‘‘ pigtail,”’ so
that it will no longer be necessary to depend
on rubbing contacts.

Spindle
Connections.
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Signals from the Stratosphere.
WAVELENGTI[S of 41, 42.8, 75 and 85

metres zre 1o be wuvsed by Professor
Auguste Piccard, the Belgian balloonist, for
radio transmissions during his new ascent into
the stratosphere within the next few days.

It will be remembered that the professor
achieved a record height of 52,000 feet in May,
1931.  On that occasion he carried only a
receiving set, and the lack of a transmitter
rendered it impossible to locate him for several
days after his descent in the Austrian moun-
tains. When Professor Piccard makes his next
ascent, from Zurich, he will be accompanied
by M. Max Coseyns, who has installed the
apparatus in the small round steel cabinet of
the halloon. Both transmitter and receiver
are built on the smallest possible scale. The
transmitter has a power of 50 watts, derived
{from dry batteries, and the receiver, a four-
vaive instrument, is only about 8in. square.

As the start of the attempt depends entirely
on the state of the weather, it is, of course, im-
possible to provide any sort of schedule for
radio observers or broadcasting avthorities who
might care to relay the transmissions for the
benefit of IEuropean listeners.  Watchful
amateurs have, however, an excellent oppor-
tunity of creating reception records.

A New Excuse.
WIRELESS pirate at Whiston, Lancs,
told the Preston Bench last week that he
had been waiting for the Post Office collector
He was fined f1.

to call.

THE COLOURPHONE.

tions representing varying musical tones.

Current Events in

“ Combining the use of Hertzian waves and the
Baird scanning disc system,’’ Mr. A. L. Smith, of Los Angles, seen above,
has devised this whirling disc instrument to express different colour forma-
Its most practical application
is to indicate visually the misdeeds of broadcast sopranos.
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AN‘ ultra short-wave transmitter which can

send television images and sound simul-
taneously on the same wavelengths has been
evolved. by the engineers of the . Columbia
Broadcasting System, and, according to our
Washington . correspondent, - the  Columbia
group has now applied to the Federal Radio
Cominission for a band of ulira short waves
bhetween 3.75 and 7 metres to carry on the ex-
periments.

The new development is termed ‘‘double-
modulation.”” 1ts inventor is® William - B.
Lodge, a recent honours graduate of the
Massachusetts Institute of Technology.

X

Radio Conscription in Iceland.
LACK of broadcast talkers in Iceland is

responsible for a remarkable Bill which is
to be introduced in the Icelandic Parliament.
The Bill rules that every civil servant in lce-
land wili be conscripted for radio service during
twe months in every year. He may be re-
quired to serve in a variety of ways, one of
them being to deliver lectures before the micro-
phone without payment. Speakers will be
merely paid their travelling expenses from the
station of departure to Reykjavik, where the
broadcasting studio is situated.

Hope Springs Eternal.

FRENCH radio enthusiasts are the most

sanguine folk on the earth. According to
our Paris correspondent, there are wel_l—foumled
hopes that the new Parliament will e{l(low
France with a  well-established
broadcasting  system.  Significant
developments marked the close of
the first session.

For example, the ‘‘ Radio”
group in the Chamber of Deputies
has been reorganised and strength-
ened. In addition, a new Com-
mission of the Postal Department
has received the report of a
Public Works Commission
which has been collecting re-
ports for several
months. Nor does this
fill the cup of antici-
pation. The President-
Deputy, M. James
Schlafer, who has
specialised in  wireless
malters, has strong
convictions on  the
question of State help
for broadcasting. The
predominating opinion
is in favour of State
control.

M. Renaitour, a
deputy who owed his
election largely to wire-
less amateurs 1in his
constituency, predicts
that a wireless law will
be voted without fail in

1933-
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Brief Review.

*“ Double-Modulation >’ for Television.

New Ideas in Radio Cabinets.
W\YE\V designs for radio-gramophone cabinets
4+ Y are included in the display of competitors’
efforts i the ninth annual open competition
oi Industrial Designs organised by the Royul
Society of Arts. The exhibition is being held
in the galleries of the Imperial College of
Science and Technology, Imperial Institute
Road, South Kensington, London, S.W., until
August 3ist.

Tit for Tat

AN interesting sidelight on the never-ceasing

batue for - broadcast power is afforded
by a letter published in a French contemporary.
It emanates from the Hungarian bhroadcasting
authorities, and is a reply to the journal’s state-
ment that the construction of the new high-
power transnfitter in Hungary would not
favour peace in Central Europe.

‘The true object in building so costly a
transmitter,”’ protest the Hungarian authori-
ties, ‘“‘is that the high-power stations of
Austria, Czecho-Slovakia, Germany, Poland,
and Italy, which surround our country, menace
the good reception of our 2e-kilowatt station
and the high reputation which it has hitherto
enjoved in Europe. We are compelled 1o
install a station of equivalent power.”

And so it goes on!

Radio Shows in Brussels and Paris.
’I‘HE 1932 Brussels Wireless Exhibition is to
be held from September 3rd to 12th, thus
clashing to some extent with the Paris Radio
Salon, which opens on September 8th and runs
till the 18th.

Imipasse in Spain.
HE Spauish Government is in conflict with
Catalonia on the question of broadcasting.
According to a correspondent, the Spanish
Govermment desires to control all the stations
in the peninsular, including those in Catalonia,
where, however, there is a strong demand for
independent broadcasting; in fact, Catalonia
demands stations of from 60 to 100 kilowatts
and treais with contempt the Spanish plan for
zo-kilowatt stations at Barcelona and other

regional centres.

In view of the present troubles the Spanish
Government is delaying the issue of contracts

for the proposed regional scheme.

More Floods in Hoiland ?

THE Iroadcasting of physical culture lessons

recently brought a complaint from Aus-
trian landlords that listeners indulging in the
exercises were bringing down ceilings and
damaging gas and electrical installations.
People are now asking what will be the sequel
of the swimming lessons which are about 1o be
broadcast from Hilversum. Will enthusiastic
learners place their baths beside their receivers
and, obeving the energetic voice of the instruc-
tor, flood their own apartments and damage
the ceilings of their unfortunate neighbours in
the basement?
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Wireless World

GERMANY’'S MOST POWERFUL BROADCASTER. The first of the seven stages in the new
120-kW. transmitter to be installed by the Lorenz Company at Leipzig.

German Relay Wavelengths.

A NUMBER of German relay stations still

work on international common waves or
on wavelengths ‘““lent’” by other countries.
With the closing down of the Cologne relay
station, the 227.4-metre wave, which is exclu-
sive to Germany, became free for use by other
German stations. Recently the Hanover
relay was put on this wavelength, and it has
now been decided to use the same wavelength
for all the North German relays, though Kiel
will temporarily retain its present wavelength
of 232.2 metres.

Regional Radio Shows.

MALL regional radio exhibitions are to be

organised in Switzerland during the winter

in place of the all-Swiss Exhibition which was

held last year. It is believed that this arrange-

ment will enable more enthusiasts to become
acquainted with the latest developments.

English Broadcasts from Brazil.
HE Brazilian Embassy announces that the
Radio Club de Rio de Janeiro is broad-
casting daily at r11.30 (B.S.T.) in English,
French, German, Spanish, and Italian a pro-
gramme of local news from Brazil on a 31.58
wavelength.
Any information regarding these trans-
missions will be welconied by the Radio Club
de Rio de Janeiro (Brazil).

Radio Doctoring in the Jungle.
ADIO doctors in the jungle country of the
New World take on strange commissions.
Mr. Armstrong Perry, director of the U.S.
National Committee on Radio Education,
reports that a friend now domiciled in Guate-
mala City recently received an urgent request
fromn a coffee plantation owner in Coban, near
tle Mexican border, to come by aeroplanc to
repair a radio receiver. He was offered a fee
of $50 and four days’ travelling expenses, the
trip taking two days each way. Upon arrival
he found it was only nccessary to replace a
50 cent. resistor. Onece before, he rode through
the jungle on mule back for two days to answer
a repair call; when he arrived he found that
a valve had merely worked loose in its socket!

A Runner-Up.

AMERICA’S claim to have the second tallest
wireless mast in the world—the 878ft.
mast at WSM, Nashville—is being contested
in Germany. [t is declared that Nauen’s two
masts are each 88oft. high, which means that

the American claim is beaten twice.
Liffel Tower remains the highest radio mast

in the world.
A PARTICULARLY interesting brochure
entitled ‘“ Stenode’’ has just been issued
by Burne-Jones and Co., Ltd., 296, Borough
High Street, London, S.E.1. Commencing
with a brief survey of the principles involved
it continues with extracts from the leading
daily and technical journals, and cites the
‘“Wireless World Monodial ”’ as a typical
example of modern practice embodying the
‘“ Stenode *’ principles.

It concludes with a description, operation
notes and illustrations of the Burne-Jones A.C.
‘“Stenode,”” a seven-valve radio-gramophone
embodying a superheterodyne circuit. Copies
are obtainable free on' request.

‘ Stenode.”

State Ownership for German
Broadcasting.

’I‘HE German broadcasting organisation is to

be transformed, the Cabinet having now
definitely decided to take over control. Under
the new scheme, which was outlined in our
issue of July 22und, the German broadcasting
companies will be invited to sell their shares to
the Government; if they should refuse, the
concession will be summarily taken over so
that new State control can be inaugurated.

In Bavaria the State is already sole owner
of the Broadcasting Company and in many
other cases over 75 per cent. of the shares are
already in the hands of the State-owned Radio-
Reichs-Gesellschaft.

There are to be two Federal broadcasting
commissioners, one responsible for finance
organisation and technical matters and the
second for programmes and political broad-
casts.

Each regional company will have a special
State Comumissioner, who will take his orders
direct irom the Government.
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Blow for A'nerican Listeners.

MERICA, the land of free ether, seems at
last to be.having a taste of official restric-
tions at the microphone. The Eastern Inter-
Collegiate Association has barred the micro-
phone from the football game to be played by
Harvard, Yale aud other universities during
the coming autumn, the feeling being that
broadcasting definitely reduces gate money.
At present there is little public protest, but
farseeing sports journalists predict that when
the football season returns the radio public
will raise a loud and vigorous outcry which will
force the authorities to reverse their decision.
Unfortunately, from the listener’s point of
view, the broadcasting authorities are not
likely to fight in their defence for the simple
reason that there is no financial return what-
ever in broadcasting these games. They in-
volve heavy expense for a ‘‘sustaining™ or
non-commercial feature that wins only good-
will from the radio audience. So it rather
appears that, whether they complain or not,
American listeners will lose their football
broadcasts next season.

To Stop Man-made Static.

N ““ Anti-Static Congress*’ which will draft

a Parliamentary Bill for the suppression of

electrical interference with broadcast reception

is to be held in Paris in the late autumn.

Representatives of radio clubs, the leading

technicians, and a large number of legal lights

will be invited to attend. Mayors and muni-

cipal councillors will be asked to report on the

prevalence of the trouble in their different
districts.

*The Wireless World ” Index and
Binding Cases.
THE index for Volume XXX., January to
June, 1932, is now ready, and may be ob-
tained from the publishers, price 4d. post free,
or-with binding case, 3s. 1d. post {ree.

A 1-KILOWATT AMPLIFIER. The Tannoy
battery - operated gramophone console and
amplifying equipment instailed in the “Daily
Mirror '’ van now touring the health resorts.
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N the early days of broadcasting the lis-
tener with limiled means had no diffi-
culty in equipping himself with adequate
apparatus for receiving the B.B.C. pro-

grammes. Cryvstal sets and single-valve
receivers for use with headphones were
plentiful, and there can be little doubt that
this factor was responsible for the rapid
establishment of the broadcasting service in
this country. The market for inexpensive
battery-operated receivers has never dimin-
ished, but during the past two or three years
the leading firms seem to have neglected it
in their efforts to supply the demand for all-
mains receivers—chieflv of the 3-valve type,
costing about f£20.

““here are signs, llowever, that the balance
will soon be restored, and the Model 248
Marconiphone set is an excellent example of
the type of receiver which is required. Tt
is a quality job throughout, and definitely
disproves any suggestion that a receiver cost-
ing less than £5 must necessarily be skimped
either in specificaticns or materials.

High Standard Maintained.

The cabinet, for instance, is constructed of
solid oak, and in design and finish is not in
the least mferior to any of the more expen-
sive sets in tlie Marconiphone range. The
same high standard is maintained in the re-
cetver unit, which consisis of a channel-
section aluminium chassis mounted above
the loud speaker cone inside the cabinet.
The press-work and riveting have been ex-
ceptionally neatlv executed, the materials
are obviously of the best, and the switches
and condensers work smoothly and with pre-
cision. An Exide 2-volt 20-ampere-hour
battery is used for the L.T. snpply, and one
of the reintroduced Marconiphone dry bat-
teries provides both H.T. and grid bias.
Marconi valves are, of course, included.

The circuit consists of a metallised HL2
detector, followed by an LP2z power valve.
Special atlention has been paid in designing
the tuning coils to the problem of selectivity,
and three alternative tappings are provided
to meet all possible local conditions. Both
the tuning and reaction condensers are of the
bakelite dielectric type, and the tuning con-
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MARCONIPHONE TYPE 248
RECEIVER.

A Two-valve Battery

denser is driven through a friction slow-
motion dial. A very simple and efficient
rotary switch performs the combined func-
tions of switching on the filaments and
changing the wave-range.

The anode circuit connections of the leaky-
grid detector are interesting on account of
the unconventional position of the by-pass
condenser. Instead of being connected
directly between the anode and earth, it is
joined to the ““output’’ side of the reaction
feed condenser. This arrangement has been
found to give better distribution of reaction
over the tuning scale, particularly on long
waves.

Adequate Selectivity.

The transformer coupling the detector to
the power valve is of universally generous
design for a set of this type, and the wind-
ings of the balanced armature loud speaker
unit have been specially wound to provide
the correct working impedance for the LP2
output valve. As a result the reproduction
is clear and remarkably free from harmonic
distortion. The volume, too, can be in-
creased to a higher level than is normally
required in the average living room without
signs of distress. One does not expect the
same degree of response in the bass as one
would demand, say, in a set equipped with
a moving-coil loud speaker, but even so the
quality of reproduction of music is definitely
pleasing and is of a type that can be listened
to for long periods without tiring.  Speech
is clear, and the character of individual
voices faithfully rendered.

The makers’ claims in the matter of selec-
tivity were amply substantiated by a test
at a distance of five miles from Brookmans
Park. Here no diffi-
culty was experienced
in  obtaining clear
separation of the
twin transmitters even
in the least selective
of the aerial tappings
(A)). Further, the
overall sensitivity of
the set was exception-
ally good, having
regard to the high
degree of selectivity
provided. There can

be no doubt that
alternative B.B.C.
programmes  would

be available even in
remote parts of the
British Isles, while
under favourable
conditions five or six
foreign stations
would be received at
moderate volume.
The number of
strong carrier waves
to be found on the

WWW.americanradiohistorv.com

Set for Less than £5.

medium waveband considerably exceeds
this figure, but difficulty was experienced
in resolving all but those with fairly deep
modulation.

On long waves the Brookmans Park
stations showed a tendency to break through
near the bottom of the scale, but this effect
was not serious outside a radius of ten miles.
Daventry (5XX), Radio Paris, and Eiffel
Tower all came in at good volume, with
Hilversum, Motala, and one or two others in
reserve at moderate strength.

1
]

FEATURES.

Genzral.—Two-valve battery-opcerated receiver
incorporating a balanced armature loud
speaker. Designed for use with an cxternal
aerial.

Circuit. — Single-tuned input circuil

i allernative aerial tappings.

I

2

1

1

5

1]

i

]

1
with |
Metallised grid |
deleclor with reaclion, transformer coupled to |
three-elecirode power oultput valve. Provision |
for an ext-a loud speaker. H
Controls.——(1) Tuning, with slow-melion dial. i
(2) Reaction. !
on-off switch. |
Price.—(/ 19s. i
batteries. 1
Makers.—The Marconiphone Co., Ltd., 2/0- E
212, Totlenham Court Road, London, W .I. i

]

(3) Combined wave-range and

6d., including valves and

Without a shadow of doubt, the purchaser
of a Marconiphone Type 248 set receives a
very full measure of value for his money.
High-tension battery replacements cost 115.,
and should last at least six months as the
current consumption of the set is very low.
In the model tested it was 4.3 mA., or less
than half that of the average portable.

The back panel, which carries full operating instructions, is completely
detachable, giving ready access to valves and batteries.
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A NEAT TWO-VALVE BATTERY RECEIVER.

A4

AERIAL AND EARTH
SOCKETS

TUNING  COILS

METAL

.,"

O+H.T,

O+H.T.o

i EXTERNAL
o] LOUD SPEAKER

—H.T.
-G.B. '

=
= CHASSIS

O+L.T
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CHASSIS

DETECTOR VALVE

HL?2
METALLISED

TUNING
CONDENSER

WAVE-RANCE AND
ON-OFF SWITCH

OUTPUT VALVE
LP2

BATTERY LEADS

INTERVALVE
TRANSFORMER

REACTION
CONDENSER

HinD

A high standard of workmanship and simplicity of design characterise the receiver chassis in the

Marconiphone Type 248 set.
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SINGLE-VALVE FREQUENCY

CHAN

GERS.

Part II.—The Development of the Self-Neutralised
Pentode.

By W. T. COCKING.

P

"AHE experiments described in last
week’s jssue made it abundantly
clear that a screen-grid valve was
unsuitable for a single-valve fre-

quency changer, and it is obvious that a

triode is equally unsuitable. The next step,

therefore, was to try out the bi-grid, a four-

electrode valve designed chiefly to act as a

single-valve frequency changer. A commonly

employed circuit is shown in Fig. 5a, and

a modified form of greater efficiency in

Fig. 50; the signal input is applied to the

outer grid which is biased negatively, in

Fig. 5a by the flow of grid current through

the grid leak, and in Fig. 50 by the flow

of anode current through the cathode resist-
znce.  The tuned oscillator circuit is con-
nected to the inner grid, and reaction is
provided from the anode circuit.

Satisfactory oscillation can be readily
secured, although a counsiderably tighter
reaction coupling than usual is necessary,
and some care is needed in securing freedom
from “‘squeggering”’ effects. The efficiency
of the arrangement is very low, however, and
this is to be accounted for by the low mutual
conductance, some 0.25 mA./v., of this type
of valve. Circuit interaction, however, is
negligible, and in this respect the bi-grid
represents a distinct improvement on th
types of frequency changer already described
in this-article.

capacities cannot be greatly lower than those
of a screen-grid valve, and the same degrec
of coupling is to be expected. This is con-
firmed by measurement, which shows that
the outer grid-inner grid capacity is about
9 m-mfd.

The oscillator and bpre-selector circuits,
therefore, are as tightly coupled as in a
screen-grid circuit, and yet circuit interaction
is negligible. The explanation of this
apparent anomaly is

]
HE use of the pentode as a single- 'i
valve _frequency changer of equal E

efficiency to that of the conventional !

two-valve arrangement is here described g

for the first time. ::

impossible to maintain the balanced potentials
m this case. It would, of course, be possible
artificially to increase the control grid-anode
capacity, but this would give an adjustment
ditficult to carry out correctly in practice.
Having thus accounted for the {reedom
from circuit interaction found with the
bi-grid, the next step was to find some means

to be found in the fact

that in the bi-grid the
control grid-anode
capacity is of the same

order as the control
grid-oscillator  grid
capacity, whereas in
a screen-grid valve,
the control grid-
anode capacity is very
much smaller than the

control grid-screen-
grid capacity.

If the circuit of
Fig. 6 be studied, in
which the valve capacities are shown at C,
and C,, it will be seen that the potential
across the tuned oscillator circuit causes a
current to flow through C,, and, therefore,
a potential at oscillator frequency to be
developed on the control grid.  In the anode

circuit the same thing

happens ; the potential
across the reaction coil

causes a current to
. flow through C,, and
another potential of
oscillator frequency to
be applied to the
control grid.
P +HT Now, these two

potentials are in oppo-

site phase, so that if
C, and C, are equal,
and the oscillator
voltages on the anode
and the oscillator grid
are also equal, the

T

effective voltage de-
veloped on the control
grid at oscillator fre-
quency is zero. In
other words, the cir-
cuit is self-neutralised

as regards the oscil-
lator circuits. Even if

Fig. 5.—The commonly employed bi-grid circuit
more efficient arrangement at (b).
the efficiency is low.

Having thus found an arrangement which
1s free from the evil effects of circuit inter-
action, the reason for this freedom requires
explanation, for it is obvious that the valve

Circuit interaction is negligible, but

the capacities be un-
equal, the neutralising
action can be obtained
by adjusting the
relative value of the oscillator potentials on
the anode and oscillator grid.  With a screen-
grid valve, however, the capacity ratio may
be as high as 10,000 to 1, and it is obviously

is shown at (a) and a
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Fig. 6.-—The bi-grid circuit re-drawn to show the valve capacities which
account for the freedom from interaction.

of impioving its efficiency, for this is very
considerably inferior to that of a good screen-
grid circuit.  To be completely satisfactory,
the frequency changer would have to com-
bine the circuit isolation of the bi-grid with
the efficiency of the American screen-grid
circuit.

Now, from what has been said in this
article, it will be obvious that the resnlts
depend very largely upon the type of valve
adopted, and we are now in a position to
postulate the characteristics of the ideal valve.
A high mutual conductance between the
control grid and anode circuits is the first
requisite lor efficiency, while approximately
equal control grid-anode and control grid-
oscillator grid inter-electrode capacities are
necessary to secure freedom from interaction.
The actual ratio of the valve capacities
theoretically required, of course, will depend
to sonie extent upon the mutual conductance
between the oscillator grid and anode, and,
within lmits, the lower this mutnal con-
ductance the larger will be the reaction coil
required, and the more nearly equal will be
the oscillator potential changes on the anode
and oscillator grid, and the more nearly equal
should be the valve capacities.

The Pentode.

The bi-grid is ruled out of count because
of its low mutual conductance between the
control grid and anode, and the screen-grid
valve kecause of the large disparity in its
inter-electrode capacities. A valve with four
or more ¢lectrodes is essential, and so the
only remaining standard type is the pentode,
which may be considered as a four-electrode
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Single-valve Frequency Changers.—

valve for our purposes, as the fifth electrode
Is connected internally, and is not available
for external use.

The high mutual conductance of the
pentode is well known, so that on this score
it should prove satisfactory.  Measurement
indicated, moreover, that in cerlain makes of
valve the important inter-electrode capacities
were sufficiently alike to prove hopeful. A
trial of the valve was accordingly made, and
it may be said at once that, when suitable
operaling potentials were found, the results
exceeded all expectations,

The circuit finally developed is shown in
Fig. 7, and the Mazda AC/Pen. and the
Marconi or Osram M.P.T.4 pentodes proved
the most suitable ; negative bias for the con-
trol grid is provided by the 500-ohms resist-
ance in the cathode lead. The tuned-oscil-
lator coil is connected to the anode circuit by
a shunt-feed arrangement, with the I.F.
transformer acting as an H.F. choke and feed
condenser.  The steady anode potential is
200 volts, and the space charge grid, which
is used for reaction purposes, is fed from the
same 200 volts supply through a 250,000-
ohms resistance, so that its actual operating
potential is quite small.

Reaction Coil Resonance.

The coil construction is important, owing
to the low mutual conductance of the oscil-
lator grid and anode.” A very tight reaction
coupling is needed to maintain oscillation,
but this must not be provided by a large
number of turns loosely coupled, for then
resonance effects in the reaction coil upset
the operation. The reaction coil must con-
sist of a minimum of turns coupled tightly
to the tuned winding.

When the oscillator coils are correctly pro-
portioned, this self-neutralised pentode fre-
quency changer is free from the effects of
circuit interaction and radiation, so far as
normal operation and adjustment will show.
Theoretically, of course, it would be neces-
sary to adopt special balancing precautions
if the neutralising action is to be maintained
over the whole tuning range of the receiver ;
in practice, however, these are quite unnecces-
sary for all ordinary purposes. In respect
of its efficiency, the circuit is equally satis-
factory, and, indeed, on this point it is com-
parable with the American S.G. circuit.

Although these factors alone would be
sufficient to justify the general adoption of
the self-neutralised pentode  frequency

Wireless World

types, for it is capable of handling without
distortion a much greater signal input. In
general, superheterodynes demand that an
efficient pre-first-detector volume control be
fitted to avoid overloading the frequency
changer. The pentode frequency changer,

however, requires only a moderate amount
of signal-input volume control, even on a

An experimental superheterodyne receiver in
which a single -valve pentode frequency
changer can be seen in the foreground.

powerful local. This point alone is of con-
siderable importance, for volume control has
always presented a difficult problem to the
designer of a superhcterodyne, and this has
been particularly so in cases where no pre-
detector H.F. stage is to be used.

At this stage of the development it was
realised that a single-valve frequency changer
had been found which performed as satis-
factorily as the more mnormal two-valve
circuit, and that it was cheaper than the
two-valve circuit. The design of a four-
valve superheterodyne, therefore, which
should be comparable in cost with, and give
a generally more satisfactory performance
than, the popular straight three-valve set had
been brought within the limits of possibility.

The development of this was proceeded
with, therefore, and it may be said that the
resulting receiver was found to give a
sensitivity rather better than that of a straight
three-valve arrangement, while the quality
was equally good. The selectivity, naturally,

i

ter, since it proved
possible in the North
of London, quite close
to Brookmans Park,
to receive weak Con-
tinental stations work-
ing with frequencies
separated from those
of the powerful locals

was incomparably bet-
|.F.T§

:'V\N\N——-+H.'r, 200 V. by mno more than
e 18 kc.
T Although the results

with such a four-valve

Fig. 7. —The final self-neutralised pentode frequency changer gives
negligible circuit interaction, and is as efficient as a screen-grid type.
The space-charge grid is operated with a very low positive potential.

changer in inexpensive superheterodynes, it
has still another advantage over screen-grid

superheterodyne are of
an exceptionally high
order, naturally they
do not quite reach the
high standard set by the very ambitious
type of superheterodyne with a greater num-
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ber of valves, such as the Monodial A.C.
Super. Nevertheless, where neither the
maximum of selectivity nor the highest
sensitivity are . necessary, the four-valve
superbeterodyne- will give a highly satisfac-
tory performance.

The receiver which has been developed is
for A.C. operation, and includes ganged
tuning, pentode output, and built-in moving-
coil loud speaker; it will be described in
the near future.

TRANSMITTERS’ NOTES
AND QUERIES.

Madrid Coenference.

SO many matters will probably come up for dis-
cussion at the Madrid Conference, which we

understand  will open on September 3rd, that

amateur transmitters are somewhat anxious lest

their own interests may be overlooked.

We understand that My, Gerald Marcuse and
Mr. A. E. Watts have been in constant touch with
the Post Office anthorities on behalf of the R.S.G.B.,
and that the G.P.0. will welcome the presence of
a representative of the R.S.G.B. at Madrid to
advise them on matters affecting amateur radio.
Mr. Watts, and possibly Mr. Marcuse, will, there-
fore, journey to Madrid at some period during
the Conference when important amatemr matters
come up for discussion, but as the meeting will
last for about three months it is not practicable
for them to be in attendance all the time. Mr.
K. B. Waurner, the secretary of the A.R.R.L., and
two other delegates, will, however, be at Madrid
during the whole of the Conference. and will keep
a watchful eye over the interests of amateur trauns-
mitters from all parts of the world,

The American delegates will endeavour to secure
for amateurs the exclusive use of the wavebands
made available for them under the Washington
Convention, and the Canadian amateurs wish for
an extension of the present use of the 7 m.c. band,
but there are so many intevests to consider that it
will be necessary for them to bring forward streng
arguments in support of their claims.

The New Call Book.

HE summer issue of the Radio Amateur Call

Book is now available, and copies may be ob-
tained from Mr. F. T. Carter, Flat A, Gleneagle
Mansions Streatham, for 5s. 6d., post free. The list
of amateur transmitting stations in all countries
of the world now exceeds 30,000 names and ad-
dresses, while the very useful list of short-wave
commercial stations has lLeen increased to twenty-
eight columns.
Olvmpic Games.

E understand that the call-sign W6USA, which,

as stated in our issue of June 29th, will be oper-
ated by Mr. W. A. Lippmanu, Jnr., for the henefit
of athletes at the Olympic Games, in Los Angeles,
was licensed too late for inclusion in the summer
Call Book. This call will probably be used after
August 15th.

CHANGES OF ADDRESS.

G2CR A. T.. Crane, Kenilworth, 29, Kingsland
Road, Grove Park, S.F 12.

G2KB H. K. Bourne, 63, Shenstone Avenue,
Hillmorton Paddox, Rugby.

G2VR H. B. Old, The Shack, Spring Lane,
Lambley, Nottingham.

G2YI R. C. Horsnell, St. Neots, Wick Drive,
Wickford, Essex.

G5DA  G. Gore, 41, Grendon Gardens, Wembley
Park, Middlesex.

G5DI T. Brown, Ashford, \West Lane, Forest
Hall, Newcastle-on-Tyne.

GISWD W. S. Davison, 10, Mark Street, Portrush,
Co. Antrim.

GSWT A. S. Wood, Trebor, St. James Road,
Forfar.

G6CW J. ]. Curnow, Tregenna, Garrard Road,
Banstead, Surrey.

NEW CALL-SIGNS.

G5CU (ex 2ANS) J. A. Cuthbertson, Radiohm,
Acklain Road, Linthorpe, Middles-
brough, Yorks.

GSFU  (Ex 2BGM) J. H. Cant, 112, Torridon
Road. Catford.

2AGT R. Walker, 18, Woodville Road, New

Barnet, Herts.
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- LABORATORY TESTS

i ON NEW RADIO PRODUCTS.

WEARITE Q.V.C. VOLUME CONTROL AND
FIXED RESISTANCES.
T"HE new Wearite volume control, which is
made in the form of a potentiometer, is
a most cleverly designed component, for, in
addition to embodying some quite novel
mechanical features, it lends itself admirably
to ganging either to a companion component
or to a switch, thereby lessening the number
of visible controls.

The Q.V.C. model, as it is styled, is enclosed
in a moulded bakelite shell fitted with a single
hole fixing bush, and incorporates a tapered
wire-wound resistance element, the grading
being such that the change in resistance tollows
very closely a square law.

Wire of fine gauge must, of
necessity, be used for the higher
values so as to relieve the winding
of as much mechanical strain as
possible. A roller contact is em-
ployed carried on the end of alight
but well-tensioned spring arm.

The terminals are mounted on
three flats formed on the bakelite
shell, the material being some-
what thicker here to give addi-
tional strength and .prevent frac-
ture where the terminals pass
through the case.

These resistances are rated at
5 watts and are made in various standard sizes
from 6oo ohms to 100,000 ohms, the price
being 4s. 6d. up to 50,000 chms, and s5s. 6.
for the higher values. Two-ganged models
arc obtainable from gs. 6d., and with the
addition of an ‘‘on-off”’ switch from 11s.

Wire-wound resistances of 2- and 4-watt
rating form a further addition to the \Wearite
range of components. These, styled R.D. re-
sistances, are made in sizes of 50 ohms to 25,000
ohms in the 2-watt (A) type, and cost from 1s.
to 2s. according to value, while the B type (4-
waitt rating) extend from 50 ohms io 50,000
ohms, the prices ranging from 1s. 3d. to 2s. 9d.

Both styles are obtainable either with. base-
board mountings or with ptug fittings for use
as interchangeable resistances, the latter being

Range of Wearite
Q. V.C. volume

The small,

very useful for experimental work.
fixed hase portion costs 3d.

GOLTONE COMPONENTS AND SCREENED

TUBING.

OF the many recent additions to the range of

Goltone components and accessories made

by Ward and Goldstone, Ltd., Frederick Road

(Pendleton), Manchester, especially interesting

are the additional types of screened sleeving

now available, as this material is used exien-
sively in modern reccivers.

In addition to the single screened tubing,
ihere is available now twin insulated sleeving of
2 mm. hore enclosed in a common tinned copper-
braided covering for use where two leads asso-
ciated with the same circuit, but at different
H.F. potentials, pass from one screened com-
penent to another. There are various other pur-

contro!s and R.D. fixed resistances.

poses to which twin sleeving of this type can be
put. It is sold in 1-yard lengths, the price
being 1s.

For screening mains leads and low voltage
A .C. leads Ward and Goldstone, Ltd., have in-
troduced a single and a twin 2 mmm. bore tubing
enclosed in a tinned iron braided covering. ‘This
possesses all the advantages of standard lead-
covered wire, but is much easier to handle and,
in addition, is very tlexible. It costs gd. for a
yard length in single form, and 1s. for the twin
tubing.

New components now available comprise a
range of compression-type condensers with

Selection of Goltone new season's components, also samples
of screened sleeving.

maximum capacities of o.00ot mfd., o0.0003
mfd., 0.001 mfd., and 0.00z mfd. The terminals
are mounted on the side so permitting the con-
denser to be fixed to the underside of the base-
board or to the back of a panel so that only the
control knob is visible. Provision is made for
baseboard or panel mounting, and the price is
1s. up to o.0or mfd. and 1s. 3d. for the 0.002
mfd. size.

A Super H.F. choke with an efiective range
of from 10 to 2,750 metres and listed at 4s. 6d.
will meet most present-day requirements. Its
high inductance and low D.C. resistance are
two very “useful features, for the choke is as
effective in super-het. I.IF. amplifiers of 110 or
126 kc. as in normal straight circuits. Its low
self-capacity, about 5 m-mfds., enables it to be
used, also, on the very short wavelengths.

Our measurements confirmed the maker’s in-
ductance value of 0.35
millihenry ;- the sam-
ple  tested however
showed a slightly lower
D.C. resistance, being
216 ohms as against
225 ohms, as stated.
The high- inductance
and low resistance are
# obtained by fitting a
* small  laminated iron
core and not by increas-
ing the size of the component, for its overall
height is but 3 ins., and the basc measures
17 ins. x 1§ ins.

Goltone ‘' Lektrite '’ insulated aerial wire has
the advantage that it is perfectly weatherproof
and being well insulated is suitable, also, for
indoor use. The seven-stranded copper con-
ductor is enclosed in an impregnated insulatcd
covering impervious both to water and the cor-
rogive effects of coastal and city atmospheres.
It Is available in cartons containing 50 ft., 75 ft.,
or 100 {t. of wire, the prices being 1s. 6d.,
2s. 3d., and 3s. respectively.

FULL O’ POWER DRY CELL. Size 640.

ALTHOUGH the fundamental principles of
dry cell construction have changed little
for many years, it is only by careful attention
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to small details that celis of this type can he
procluced capable of a long life and possessing
the ability to store without deterioration. Few
better examples of this
can be found than the
new models ntroduced
by Siemens Electric
Lamps and Supplies,
Ltd., 38-39, Upper
Thames Street, Lon-
don, E.C.4. They em-
bodv a patented device
which hermetically
seals the active
material, but at the
same time permits free
exit for the gases
given off during the
operation of the cell.

When the gas pres-
sure inside the de-
polariser increases suffi-
ciently it forces some
of the compound up
through holes in the
sealing cover, and
when the pressure be-
comes great enough
the small bubbles burst
and allow the gases to
escape into an air
chamber in the top of the container. This
chamber connects with small vent holes drilled
longitudinally in the centre carbon, so giving
access to the air. On collapse of the bubbles
the depolarising compound again automati-
cally seals the cell.

The vent holes in the carbon rod extend to
the base of the container and so provide a
means of exit for gases generated within the
active depolarising material in the lower part
of the cell.

It is an interesting fact that the sizc 640 cell
delivers on short circuit a current of approxi-
mately 50 amperes, but it is the long life in
normal service that the superior qualities of
this ctll are claimed to be most manifest.

Siemens’ Full
O'Power dry
cell) size 640.

GAS VENT GAS VENT

/ HARD
/ COMPOUND

BUBRALE

AIR SPACE

PLASTIC
SEAL

=
7T , i
2 S aoen 2 Ro80aRD
THRGUGH A
CONTAINER / e ARD
CUPPED DISC WITH |
RADIAL GROOVES }

Sectional drawing showing construction of
Siemens’ size 640 dry cell.

The size 640 weighs 2 1b. 6 ozs., and
measures 2}in.x6Zin. high, the price being 2s.
In addition to being particularly well suited
for operating electric bells, there are many
opportunities for using cells of this type in the
experimenter's workshop.
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By Our Special

Corvespondent.

Music v. Vaudeuville,
A BATTLE royal threatens to develop at
Broadcasting House between the Music
and Vaudeville departments on the question
of who shall use the large concert studio.
The fun started when the vaudeville people
found that the studio was just as good as the
Waterloo . warehouse for programmes of “the
“music-hall””  type. Almnost at once the
music people made another etfort to find space
in ‘the concert hall for the entire National
Symphony Orchestra.

The Cramped Conductor.

The test was carried out on July 18th. The
whole orchestra was accommmodated, not with-
out difficulty, and although the conductor’s
style was cramped, the results seemed to
satisfy the engineers. Incidentally, the interest-
ing. discovery was. made -that the orchestra,
*‘ playing its damnedest,”” could only just be
beard in the basement studios beneath, and
even then made no impression on the other
inicrophone circuits.

Reluctant Decision.

Realising that a cramped orches-
tra can never do its best, the Music
Department have reluctantly con-
firmed their original decision not
to attempt performances in the
concert hall by the entire orches-
tra; they still feel, however, that
the hall is peculiarly their own and
that vaudeville and other hilarious
programmes should not be per-
mitted in such a holy of holies.

The vaudeville people think
differently, hence the squabble.
Why Not ?

The best way out of the

difficulty, I imagine, would be to

permit “vaudeville in the large
studio at times when it is not re-

quired for more sgrious purposes. The dog-in-
the-manger attitude is uncalled for. Some of
the German stations manage quite successfully
with only one studio for all performances.

) w «” L]

Busmen’s Holidays.

HE sight of Henry Hall enjoying a song

and dance turn at the Palladium the other
evening did not surprise me. The B.B.C. staff
spend half their leisure in taking busmen’s
holidays.

Val Gielgud, the B.B.C. dramatic chief,
haunts the theatres, while Gerald Cock, who
organises outside broadcasts, is for ever on the
prowl for suitable material.

Sleuths.

There are, of course, the recognised pro-
gramme sleuths, whose work it is to tour Lon-
don and provincial music-halls, cabarets, and
dance halls for likely talent; but I am think-
ing of the staff people who spend their leisure
in the public service, and are always ready
to pass on their experiences to the ordinary
listener. Louis Armstrong, last week’s ‘‘ hot
trumpet player, was ‘‘discovered”’ by a
B.B.C. man who was taking a night off

Good Fellows. 1

A ‘“"holiday "’ for a B.B.C. engineer more
often than not means a journey to the Con-
tinent or to America to rub shoulders with
foreign technicians and to exchange ideas.

Even if we do occasionally criticise the
British Broadcasting Corporation, let us recog-
nise the staff as a band of workers with a
splendid esprit de corps and an unselfish desire
to maintain the popularity of broadcasting.

« A «“ >
Motor Race Thrills for Listeners.
THE Royal Automobile Club’s International
Tourist Trophy Motor Race takes placé over
the Ards Circuit on August 20th, and a run-
ning commentary will be relayed to National
and - Belfast listeners during the day. The

course is nearly fourteen miles, runs through
two small towns, and includes a long straight
stretch where very high speeds are attained.
There are thirty laps, and the full distance
of the course is 410 miles.
is particularly interesting,

This year’s race
for two of the

A POPULAR VOICE. Miss Francine Lemaitre,
the young ‘ annoncatrice '’ at Radio-Normandie
(Fécamp), who is well known to English listeners.

greatest British racing drivers, Earl Howe and
Sir Henry Birkin, are to drive Ttalian cars
which are challenging the British entries. In
all thirty-five cars will take part. The record
is at present held by Borzacchini, who lapped,
last year, at the amazing speed of over eighty-
one miles an hour.
L= © =] =]

Impromptu Proms.
’I‘HE impromptu nature of the ‘‘ Proms *’ is

one of the surprising features of these
popular concerts. Although most of the works
performed are old and familiar, it is re-
markable that the general standard of playing
is so high.

The first rehearsals—for the strings alone—
did not begin until Tuesday last, August 2nd,
and yet, by to-morrow evening, Sir Henry
Wood will have drilled his little army into an
efficient machine.

From to-morrow onwards the Orchestra
will lead the sort of hand to mouth existence
which becomes inevitable when pieces can be
rehearsed only on the day of their performance.

www: americanradiohistorv. com

Television at Broadcasting House.
UNFORESEEN hitches have caused a delay

in the inauguration of television transmis-
sions from Broadcasting House, but I under-
stand that we may rely on a start being made
within the next few days.

By the way, my recent suggestion that the
ultra-short wave transmitter might be used for
television purposes has given birth to the most
extravagant rumours. It has even been an-
nounced in one quarter that television will be
restricted to the ultra-high frequencies. This
s’ quite untrue.

The initial tests will follow the scheme out-
lined in these columns on July 1sth, i.e., Mid-
land Regional will transmit sound on 398.9
metres while London National supplies the
images on 261.3 metres.

«“ N e A
Awa’ North.
BERDONIANS are now accustoming
themselves to transmissions on 214.3

metres, the new wavelength which becomes
necessary with the opening of Scottish National
on Aberdeen’s original wavelength of 288.3
metres.

The ““ Q" transmitter which the
B.B.C. are now using has been
heard quite comfortably at 4 miles
on a two-valve receiver using an
indoor aerial. The same set gave
satisfactory results with an out-
door aerial at 12 miles, at which
distance the signal strength is 1.7
millivolts per metre.

™ e A A

Cats.

LISTENERS mist not get the
impression that the B.B.C. is
broadcasting soprano auditions dur-
ing the late evenings. Some of
the high notes may be coming from
the nether regions of Broadcasting
House, where:a-number of_ stray
cats have taken up residence and
refuse to budge. . i =
The intruders, who were first discovered by
comipassionate workmen when the foundations
were being dug, were allowed to remain on the

‘understanding that it would be a’ case of

“Time, Gents!’’ when the Governors and
staff arrived:

Unsporting.

Now that the Governors and the staff have
fulfilled their part of the contract by duly
arriving, the cats have adopted an unsports-
manlike attitude. They conceal themselves
all day beneath boilers and in awkward corners
beyond the reach of man, remaining there until
the late dance music. Then, in families, they
roam the deserted building.

It is said that there are already three genera-
tions.

=] “n L] (=]

A Summertime Quandary.

HERE is a poser which came in a letter to
the B.B.C. Technical Correspondence De-
partment last week:—

““having A portable set and not having
nothing on Since 12 of June I would be very
much oblige if you chould inform Me how to
Act or What to do . . .”
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READERS’
PROBLEMS.

HESE - columns are reserved for the publication of matter of general interest arising

out of problems submitted by our readers.

Readers requiring an individual reply

10 their technical questions by post are referred to ** The Wireless World” Information
Bureau, ‘of which particulars, with the fee charged, are to be found below.

Under-loaded Output Valve.

LTHE designer of a modern set generally tries
to arrange inatters so that the rectified
output {from the detector valve is just sufficient
to load up the succeeding output valve. It is

usual to allow a fair margin of safety, but to

legislate for a large surplus would not be
economical.

Consequently, readers should think twice
before introducing sweeping modifications in
the post-detector portion of sets described in
this journal. For example, the detector of
the ‘‘ Modern Straight Five ’’ delivers ample
energy for the output valve specified; but not
enough to load, say, a pair of high-power
push-pull output valves linked by a trans-
former of normal step-up ratio. To make this
modification, it would hecome necessary either
to interpose an intermediate stage of L.F.
magnification, or, alternatively, to use.a trans-

former of abnormally high step-up ratio.
Either course is likely to introduce
somplications.

Extra Smoothing.

HEN extra smoothing over and above that

provided by a loud speaker field is found
to be necessary it is almost invariably correct
to insert the additional choke between the
rectifier output and the field winding, in the
manner indicated in Fig. 1.

A querist who has inserted an extra choke
in the alternative position—between the field
winding and the receiver—finds that there is
still a residue of hum; a series of stage-by-
stage tests (which he describes) would indicate
that the trouble is at anv rate partly due to
the loud speaker itself, and we think that the
method of connection explained above will put
matters right. The extra smoothing condenser

SPEAKER
FIELD

(A NAL
SMOOTHIN
4 P

l 2 m‘fd:r 4 mfd'sT

TO
RECTIFIER

Fig. 1.—Normal position of an extra smoothing
choke, connected in series with a loud speaker
field winding.

15 shown in the diagram as having a capacity
of 2 mids.; occasionally this value may be
doubled with advantage.

L.T. Transformer Voltage.

HEN a commercially made power trans-

former is filted in a receiver it seldom
happens that the loads imposed on the various
secondary windings correspond exactly with
the manufacturer’s rating. But it should be
emphasised that this should be a matter of no
importance ; provided that the transformer is
designed on reasonably generous lines, its
voltage regulation should be good enouygn to
cope with small discrepancies. In other
words, voltage should not rise bv more than a

few per cent. when the load is well below the
normal rating; similarly, it should be main-
tained at sensibly the full value when maximum
current—or even a little more—is taken from
the windings.

Several questions dealing with this subject
have lately been received, and one corre-
spondent appears to be doubtful whether it
would be safe to wire two indirectly heated
A.C. valves (consuming a total of 2 amperes)
across a winding rated at 3 amperes. In this
case, the transforiner secondary will be deliver-
ing two-thirds of the full rated current, and
even a bhadly regulated component should do
this without an appreciable voltage rise.

Testing Mains Transformers.

I, AVING obtained the loan of a highly
aecurate A.C.- meter, a reader wishes to
test his power transformer under working con-
ditions, and asks for information as to how to
calculate the value of the artificial loads which
will be connected across the L..T. secondaries.

Although this is quite a simple matter in
theory, we are inclined to suggest that our
querist would do better to take the measure-
ments with a natural load, i.e., that of the
valve heaters, etc., which will ultimately be
connected across the various transformer wind-
ings. The reason is that we doubt if he will
have access to fixed resistors of suitably low
value combined with adequate current-carry-
ing capacity.

The calculation in question is easily made
by dividing ‘‘ rated voltage’’ by ‘‘ current to
be consumed'’ (in amps.). For example, a
4-volt secondary, which will be required to give
2 amperes, should be shunted by a resistance
of 2 ohms. The measured R.M.S. voltage
across the winding should then be:4 volis.

It may be added that, strictly speaking,
measurement should only be made when all
the secondary windings are delivering their
normal outputs, as a reduction in the total
load imposed on the transformer will intro-
duce a rise of voltage even across those
secondary windings that are fally loaded. The
extent of this change will depend on the
design of the transformer.

Yet Another Bias Scheme.

\/XZE are asked whether it is permissible to
bias an indirectly heated S.G. valve by
inserting the necessary number of dry cells
directly in the cathode lead. Our corre-
spondent is using a ganged tuning condenser
in the construction of an experimental re-
ceiver ; he does not wish to go to the expense
of fitting an automatic bias arrangement for
this temporary set, and thinks, if it will work,
that the proposed method of biasing offers
the simplest solution of the problem. As the
condenser rotors are carthed, the conventional
way of applying battery bias is impracticable.
This method is quite practicable, but the
diagram which our reader submits with his
letter is incorrect, in that it shows the positive
terminal of the bias battery as being connected
to the earth line. = Although this is the correct

‘normal
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method of connection in conventional battery
bias circuits, it is wrong in this case. The
procedure must be reversed, the
positive pole of the baltery being joined direct
10 the cathode terminal of the valve holder, and
the negative pole to the earth line.  The
cathode will then be positive with respect to
the grid, and so it follows that the grid will
be negative with respect {o the cathode—the
correct operating condition for an amplifying
valve.

Although we do not think that this method
of biasing has any great practical utility, it
may be useful to remember fhat it is
practicable, especially in cases where the
correct valuc of automatic bias resistor is not
available at the moment.

———
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Fig. 2.—A bias battery, connected in'the cathode
lead, as shown in diagram (a), serves the -same
purpose as the usual bias resistance (diagram (b)).

The accompanying diagram (Fig. 2) shows
that the polarity of a bias battery connected
in the manner under discussion corresponds
with the polarity of the voltage developed
across the conventional bias resistor whigh it
may replace.

Practical Wiring Detail.

EFERRING to a recenily published

‘“ Readers’ Problem,’”’ in which we gave
some advice on the subject of charging an
L.T. cell from a motor car battery, a corre-
spondent asks the reason for showing the
current-limiting resistance as connected in the
positive lead of the charging battery.

This is a matter of very small importance,
and, of course, from the theoretical aspect, it
is quite immaterial whether the limiting re-
sistance be inserted in the positive or negative
leads. But, as the negative pole of the grid
battery will probably be permanently
‘“ earthed '’ to the frame, the risk of damage
to the car battery, due to an accidental short-
circuit from the charging leads, etc., to any
carthed metal work will be slightly reduced
by adopting the method of connection shown
in our diagram.

The Wireless World
INFORMATION BUREAU.

Conditions of the Service.

TIIE service is intended primarily for readers
meeting with difficulties in the construction,
adjustment, operation, or maintenance of wireless
receivers described in 7he Wireless World, or those
of cominercial design which from time to time are
reviewed in the pages of 7he Vireless World.
Every endeavour will be made to deal with queries
on all wireless matters, provided that they are of
such a nature that they can be dealt with satis.
factorily in a letter.

Commnnications should be addressed to 7/he
I¥ireless WWorld Information Burcau, Dorset House,
Tudor Street, E.C.4, and must be accompanied by
a remittance of 5s. to cover the cost of the service.
The enquirer’s name and address should he written
in block letters at the top of all communications
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EDITORIAL

Olympia 1932.

ITH August the 1gth only a
week ahead of us we have an
excuse for allowing our
thoughts to run to the

Olympia Radio Show which this year
promises to be of outstanding interest.

It is not proposed to touch here upon
the apparatus which will be exhibited,
for this will be fully dealt with in next
week’s issue and the two following numbers
of The Wireless World, which together
comprise our exhibition ** specials.” Next
weel’s issue will be a Guide to the Show,
drawing attention to items of special
interest and generally providing the
visitor to Olympia with an indication of
“ what to see.” The second exhibition
number, August 26th, will contain a
detailed stand-to-stand report on the
exhibits, prepared by the technical staff
of The Wireless World after the opening
of the Show. Our third number, appear-
ing on September 2nd, will review the
outstanding tendencies in design and the
principal improvements observed from a
close study of the exhibits as a whole.

1932 — The Best Show.

All the information which we have had
up to the present goes to show that the
organisers, the Radio Manufacturers’
Association, are sparing no efforts to
make the wireless show 1932 far ahead
of any previous wireless exhibition. The
main hall at Olympia is to house the Show
and is being decorated and fitted up on
entirely new lines.

There are certain points of detail in
connection with the Exhibition to which
we would like to draw attention. In our
opinion, every wireless receiver sold
should carry with it a carefully prepared
book of instructions and a description
giving all essential relative information
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including the circuit, wiring diagrams
and other details. Manufacturers in this
country, with one or two outstanding
exceptions, seem to be extraordinarily
unappreciative of the importance of this
detail of their job, for we believe that not
only would the supply of information of
this nature, carefully and attractively
prepared, give confidence to the purchaser
of a set, but it would, no doubt, overcome
quite a substantial percentage of the
trivial servicing which is at present
necessary in connection with many re-
ceivers, largely, we suggest, on account of
the inadequate information supplied to the
purchaser. No manufacturer in America
would think of putting out a set without
full explanatory literature concerning it,
and his booklet would, in all probability,
contain, in addition, a large amount of
useful general informatiomr on the erection
of an aerial and general points on the
maintenance of the set and tracing

Descriptive Literature.

The mention of literature and the
Show reminds us of another point on
which we would like to touch. Leaflets
and other matter concerning the ex-
hibits should certainly be available, but
in past years it has seemed to us that
more of these leaflets are scattered about
on the floor than are actually taken home
by the visitors. Literature shoulgd not be
forced on to visitors by the stand atten-
dants, only to be dropped on the ground a
yard or two farther on. And those paper
bags! They -may be good publicity for
individual firms, but they encourage the
idea of collecting leaflets, and we notice
that the tendency is for the size of the
paper bags to grow, apparently with the
idea that the bag bearing a firm’s name
should be big enough to contain the bags of
any rivals indulging in the same form of
publicity !
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AUTOMATIC VOLUME CONTROIL—

The Various Methods
Employed.

By W. T. COCKING.

ITTLE published data has appeared in
this country on the subject of auto-
matic volume control, and at the
time of writing it is believed that no

British set includes this refinement. Such
controls are quite common in America, but
their absence in British sets does not indicate
any inability on the part of their designers
to include them, but rather a doubt as to
whether, in actual fact, they are a desirable
feature. This is by no means a technical
matter ; it is more a psychological point upon
which both the technical and the non-
technical are ecqually competent to judge.
It is in an endeavour to obtain opinions as
to the desirability of automatic volume con-
trol that this article has been written, for
it is obvious that a fair judgment cannot
be formed without knowing at least the
audible effects of such a control, and prefer-
ably also having at least some idea of the
methods by which it may be achieved.

The object of an automatic volume control
is to adjust the sensitivity of a receiver in
such a manner that, whatever the actual
strength of the signal tuned in, the audible
sound output from the loud speaker remains
at a constant value. As the tuning dial of
the receiver is rotated, therefore, all stations
should come in at the same volume, and it
should prove impossible o distinguish
distant stations from the local merely by their
strength. It must not be assumed, however,
that the control smooths out the light and
shade, the loud and soft, passages of musical
reproduction. It does not, for it is operated
by the carrier of the incoming signal, and
not by its modulation, upon which the repro-
duction depends.

It will be obvious that the automatic
volume control must be operated by the
voltage developed by the carrier of the in-
coming signal after it has been amplified,
and that, furthermore, it must act to reduce
the amplification given by the H.F. stages.
It is normally impracticable to make this
voltage operate any potentiometer device for
the control of volume, and the usual pro-
cedure, therefore, is for the rectified carrier
voltage to be applied to the grid or screen
grids of the H.F. valves in such a way as
to reduce their mutual condunctance.

Separate Valve A.V.C.

One of the commonest circuits for the
attainment of this is shown in Fig. 1 ; in this
particular example a variable-mu H.F. stage
is transformer-coupled to an anode-bend
detector, but this does not directly affect the
control, and other methods could be em-
ployed. Under conditions of no input signal
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the H.F. valve has its minimum negative
bias due to the voltage drop along its bias
resistance R, while the detector is also self-
biased by the resistance R,. The A.V.C.
valve has its grid negatively biased to the
point at which the .unode current is zero by
the voltage developed between the points
“A-B” on the voltage divider across th
H.T. supply. The grid of the H.F. valve
is returned to the voltage source through
the decoupling resistance R, and through the

ILL automatic volume control
hecome popular in this country ?
Such controls are to be found in a large

number of receivers in America, but in
spite of obvious advantages there are
certain shortcomings which are diffi-
cult to obviate. The article affords
a valuable topic for discussion and
i explains the underlying principles of

automatic volume control.

automatic control bias resistance R;. -With
no signal there is no current flow through
R,, and so the bias on the H.F. valve is
only that due to its own self-bias resistance.

When a small signal is applied the con-
ditions are substantially the same, and the

IT WORTH WHILE ?

valve just as in an ordinary anode-bend
detector, and a current flows through R,.
This current sets up a voltage across the
resistance which is applied through R, as
additional bias to the H.F. valve, and so
reduces its amplification. As the amplifica-
tion is reduced the voltage applied to the
detector and the control valve is also re-
duced, and a balance point is reached at
which the system is stable.

It is obvious that the greater the signal
voltage applied to the detector the greater
will be the H.F.-valve bias voltage and the
lower the amplification. It is obvious,
further, that for a strong input signal the
detector input must be greater, in order to
provide the higher bias voltage, than for a
weak signal. It is thus impossible for the
control completely to fulfil its function of
maintaining the detector input at a constant
level. The real action of the control, there-
fore, is to keep the detector input more nearly
constant than it would be in the absence of
any such automatic volume control, and this
may be achieved to such an extent that varia-
tions in volume are aurally negligible.

The merit of this particular method of
obtaining control is that a wide range of
control is possible, and that it permits the
receiver design to bz more or less normal.
It suffers from several practical disad-
vantages, however, for it has been found
that in certain cases the A.V.C. valve must
be a picked specimen, and that there is also
a possibility of distortion being introduced.

Furthermore,

Rs | Ry

the AV.C. valve
= requires a positive
f anode potential

which must be added
to that required by
the H.F. valves, so
that the total H.T.
voltage is increased.
If all the valves be
heated from the
same winding on the
mains ~ transformer,
this A.V.C. anode
voltage appears as a
potential  difference
between the heaters
and cathodes of the
H.F. valves, where
it might have a

detrimental ecffect
J upon valve life.

7

Diode A.V.C.

Fig. 1.—A popular American A.V.C. circuit in which an extra valve

is used purely for control purposes.

control valve has little or no action. The
circuit functions as any other, therefore, until
the signal voltage applied to the detector is
sufficient to-actuate the control valve. When
this occurs there is rectification in the control

www.americanradiohistorv. com

Although this cir-
cuit is very widely
used, therefore, it is open to certain objec-
tions which are not present in another type
of control which is shown in Fig. 2. This
control is considerably simpler than the one
just described, and.it does not necessarily
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Automatic Volume Control—1Is It Worth While ?—
entail the use of an extra valve. It will be
seen that a diode detector is used, and that
the automatic bias potentials are obtained
directly from this. The H.F. valve is self-
biased in the usual way by the resistance R,
and this bias is applied to its grid through
the decoupling resistance R, and the detector
resistance R,, through which there is no
current flow in the absence of a signal.

When a signal is applied to the diode
there is a direct-current tlow through the
resistance R, with the result that the anode
is maintained at a potential negative with
respect to its cathode. There is no current
flow through R,, however, so that the grid
of the H.F. valve is at the same D.C.
potential as the diode anode, and negative
with respect to the diode cathode. The diode
cathode, however, is negative with respect
to the H.F. cathode on account of the bias
resistance of this valve, so that it will be
seen that the rectified carrier voltage ap-
pearing across R, is wholly applied to the
H.F._ valve as negative grid bias.

The application of the signal to the diode
also causes a modulation-frequency current
to flow through R,, and hence a modulation-
frequency voltage to be set up across it,
and this is communicated to the LL.F. valve
through the usual coupling condenser C and
grid leak R,. This L.F. voltage, however,
must not be allowed to reach the first valve,
so that the decoupling resistance R, and
condenser C, are essential features of the
circuit.

If the resistance R, be high compared
with the internal resistance of the diode, we
may assume roughly that
rectification is 100 per cent.
efficient, so that if we
choose a value of 1 meg. for
R, we shall obfain 1 volt of
bias for every signal volt
applied to the diode. The
maximum signal input to
the diode, therefore, must
obviously depend upon the
maximum bias voltage re-
quired for the H.F. valves,
and if conditions were such
that 50 volts bias were re-
quired, then we should have
to operate the diode with a
signal input of this same
figure. In the diode itself
this does not necessarily
lead to any difficulty, but it
may complicate the design
of the preceding H.F. stage.

In practice it would probably be rarely
necessarv to work with such a high input
voltage, and it should be generally satis-
factory to legislate for a voltage of about
20 only, at which figure no particular
difficuitv should be met witlh. This method
of volume control has the advantage that
the same valve is used both for volume con-
trol and for detection; at first sight, there-
fore, no additional valve is needed. This
is ounly true, however, when the receiver
with which it is being compared is also fitted
with a diode detector, for if a comparison
be made with an ordinary set fitted with
grid or anode-bend detection, then an addi-
tional stage of amplification 1s necessary to
make up for the loss due to the use of a
diode.

Such additional amplification can take the
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form of extra H.F. amplification, but more
usually a further stage of L.F. amplifica-
tion is employed. Ou the score of cost,
therefore, there is little to choose between
the two methods of automatic volume con-
trol. The diode, however, has the ad-
vantage of being simpler, of giving rise to
no abnormal potential difference between
heaters and cathodes,

of requiring no extra .
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are thus effectively in parallel. These poten-
tials then affect the anode current, and the
L.F. signal appears amplified in the anode
circuit in the usual way. The H.F. input
voltages, however, although they are applied
to the grids in equal proportions, are applied
in exactly opposite phase, so that they do not
affect the anode current, and signal frequency

H.T. supply, and of
giving less risk of
distortion.

The Wunderlich
Valve.

Although of little
practical interest at

00

the moment 1in this
country, it is 1m-
portant that the
newest method of all
should not bhe
omitted from this Fig. 2.
discussion. Within

the last few months,
a new type of valve
has been developed in America expressly

for the purpose of simplifying automatic- -

volume control circuits, and it is an exten-
sion of the diode method just described. The
circuit is given in Fig. 3, and the special
valve, which is known as the Wunderlich,
contains,- in addition to the usual heater,
cathode, and anode, two identical gnds.
These grids are connected in a push-pull

The Wireless World
Monodial A.C. Super
-—a receiver of the
type to which auto-
matic volume control
could be applied.

manner to the tuned input circuit, from the
centre tap of which a resistance R, shunted
by a condenser, is connected to the cathode.

Full-wave rectification of the signal is ob-
tained, therefore, and the rectified D.C. and
signal currents flow through R,, across which
they set up potential differences. The D.C.
voltage is applied as automatic bias to the
H F. valve through the decoupling resistance
R,, and the usual minimum bias is obtained
throngh the use of R,. The modulation-
frequency voltages across R,, however, are
applied simultaneously, and in the same
phase to both the grids of the detector, which
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‘A circuit employing a diode for both detection and automatic
volume control; an additional valve is usually needed as an amplifier
to compensate for the low efficiency of the diode.

H.F. currents are not found in the anode
circuit.

In its action as a volume control valve the
Wunderlich valve is the same as that of the
diode circuits previously discussed. The
novelty lies chieflv in the special type of
valve, which is enabled 1o act both as a diode
and as an L.F. amplifier. The use of auto-
matic volume control with this valve, there-
fore, does not necessitate the use of an extra
stage of amplification.

A.V.C. in Practice.

Now that we understand some of the
methods by which automatic volume control
may be obtained, and we realice that it is a
pertectly practical proposition, it is fitting to
enquire what effect it will have upon the
operation of a set. In the first place, if the
desired signal be so weak that the receiver
must bé working at full sensitivity for its re-
ception, the control will have no effect, and
the action of the set will be no different from
that of any ordinary tvpe. It is only on the
reception of stations for which the volume
control of an ordinary set would have to be
reduced that the automatic control comes into
action.

Over the range of the control, all stations,
whatever their actual strength, will deliver
the same. volume from the lond speaker, pro-
vided that they are all modulated to the same
extent. The volume variation of fadinhg,
therefore, is counteracted, and this is perhaps
the most important advantage of automatic
volume control, particularly in short-wave
receivers. \When a station is fading, how-
ever, the general mush level caused by atmo-
spherics and extrancous mnoises does not
usually fade as well. The result of a con-
trolled receiver, therefore, on a fading signal
is to give the curious effect of a constant
signal with a fading backgronnd. A signal
which is fading, moreover, is usually distorted
at times, due to the fading effect being dif-
ferent for the carrier and sidebands ; although
automatic volume control will hold the volume
Ievel constant, it will do nothing to counteract
the distortion introduced by fading. It is
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quite possible, therefore, for the full volume
distortion and fading mush level of an auto-
matically controlled set to prove more un-
pleasant than the normal signal fading of an
uncontrolled receiver.

Visual Tuning.

Since the automatic control holds the out-
put constant, irrespective of the signal input,
within limits, it is almost impossible to tune
In a station by ear in the usual manner, for
no optimum setting of the tuning dial can be
found. It 1s essential, therefore, for
receivers to have some form of visual tuning
indicator, which may take the form of a neon
tube, or more usually a milliammeter
operated either directly or indirectly by the
H.F. valve bias voltage. With such an
indicator, of course, no tuning difficulty is
met with, and it is in fact easier than the
normal tuning by ear. The cost of the indi-
cator, however, must not be overlooked when
computing the extra expense of an automatic
volume control.

A further point in the operation of a con-
trolled set which may prove disadvantageous
is that as the tuning dial is rotated the sensi-
tivity of the set is continually varying in
accordance with the variations in the signal
mputs. As the set is mis-tuned fronr a station
the sensitivity rises until it is at its maximum
when the set is tuned midway between two
stations. At this point, therefore, the full
output of the set will be obtained on mush,
local interference, and frequency modulation
interference. Instead of obtaining silent
points between stations, therefore. we should
normally obtain strong mush points.

Volume Control.

Since the automatic volume control is really
a control only over the sensitivity of the set,
and is intended to keep the detector input
corstant, it is necessary to fit in addition a
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normal type hand-operated volume control
in the L.F. circuits, so that the lond speaker
volume can be regulated to the desired level.
This control, of course, requires only occa-
sional adjustment when a change in the
speaker volume is needed, and not for every
station tuned in. By reducing the setting of
this control when tuning, however, the disad-
vantage of the automatic control in giving a
high mush level between stations can be over-
come, so that this effect alone need be no
great deterrent to its use.

An effect which is often stressed as a great
advantage of automatic control lies in the
elimination of the terrific bursts of volume

Fig. 3.--A circuit employing the new American

Waunderlich valve, which acts as a full-wave

diode detector, an L.F. triode amplifier, and a
volume control.

sometimes found when inadvertently tuning
through the local station. This is undoubtedly
true, but it is not necessarily a great point in
favour of the control, for it may be obtained
more simply by other means. If the detector
operating conditions be correctly adjusted,
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for instance, it may be made to overload when
the input exceeds a certain value and exces-
sive volume is then avoided without the use
of additional apparatus. This course has
been adopted in the more sensitive receivers
described in The Wireless World. notably in
the Monodial A.C. Super and the Modern
Straight Five, and has proved very satis-
factory in practice.

It will be seen, therefore, that the advan-
tages of an automatic volume control are the
elimination of overloading when tuning
through a local, the reception of all stations
at approximately the same volume level, and
the avoidance of the volume variations of
fading. The disadvantages are a high level
of background noise between stations, a
variable mush level on a fading signal, and
the reproduction of fading distortion at full
volume, and, of course, the additional
apparatus,

It will be obvious that the control is unsuit-
able for inclusion in the less sensitive types
of receiver, and it would only prove useful
in superheterodynes and multi-H.F. straight
sets. Moreover, the control cannot normally
be added to an existing receiver, for the whole
apparatus must be designed from the start for
working with automatic volume control.

In the writer’s opinion, the advantages and
disadvantages of automatic volume control
are rather evenly balanced, with the result
that it is difficult to form an opinion as to
whether its use is justified in high quality
receivers.  This article has been written,
therefore, not with the idea of either advocat-
ing or condemning the system, but rather
with the hope of stimulating interest in the
subject. Opinions will naturally differ as to
the relative values to be assigned to the merits
and demenits, and it is hoped that as a result
of this article some conclusion may be reached
as to the way in which automatic volume con-
trol would be regarded. Should there be a
definite consensus of opinion in its favour,
then it will undoubtedly be included in some
future receiver design.

OLYMPIA RADIO SHOW

FRIDAY, AUGUST 19th, to SATURDAY, AUGUST 27th, INCLUSIVE
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THE SHOW
A complete guide to “ What
to See” at Olympia, giving
first details of new apparatus
and components. The issue
will also contain informa-
tion on how to build a new
Jour -valve  superheterodyne
receiver, self-contained, with
loud speaker: “The
Wireless World BABY
SUPERHET.”
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Next week’s issue, dated August 19th, will be the first of
three special numbers of THE WIRELESS WORLD dealing

with the Olympia Radio Show.
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STAND-TO-

STAND
26 REPORT

A detailed, fully illustrated
record of the Olympia Show,
entirely  compiled by the
technical  staff of THE
WIRELESS WORLD
Jrom first-hand information
collected after the opening
of the Show.

2]

SEPTsHOW
2  REVIEW

An issue which will record
the progress of the year
as revealed by the new
products at Olympia, giving
detailed information on
many of the new products.
Fully illustrated.
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~RADIO AND THE METEOROLOGICAL

SERVICE.

By

L. A. SWENY.

- How the

Daily Weather

Forecasts are Prepared.

T recent years the daily forecast has
only excited comment from the
general public when its prophecies
have not been fulfilled—sure proof

that it is an essential to be regarded in almost
the same light as other utility services which,
while receiving criticism for their short-
comings, ravely get credit for their part in
easing the burden of present-day civilisation.

Accurate weather forecasts depend entirely
upon the study of all aspects of the meteoro-
logical situation over ‘a large area, and only
by the frequent inspection of the fluctuations
of pressure, the changes in wind-direction and
speed, and the state of the sky can deduc-
tions be drawn by the forecaster. A gradual
fall in the atmospheric pressure in Southern
England, accompanied by a high cloud-sheet
and a freshening south-easterly wind, will
always precede the issue of a weather forecast
from our broadcasting stations announcing
rain. The phenomena mentioned above are
the outward and visible signs of facts that the
meteorologist, by the study of his weather
maps, had embodied in the previous evening’s
““ further outlook.”

The collection of weather data, 1.e., pres-
sure and temperature changes, wind, state of
sky and sea, are used by the meteorologist
to compile such a map as that illustrated,
which is reproduced by courtesy of H.M.
Stationery Oftice. As each report is received,
the meteorologist marks the information
against the place from which it einanates and
gradually joins up by lines thosc places show-

EATHER
forecasting
has gained greatly in

scientific  accuracy  during
the past few vears through the
agency of wireless, which makes pos-

ol

sible the speedy collection of meteoro-

logical data from stations scaitered over

Lurope, Asia and America. Ths article

gives a clear insight into the service

conducted by the British Meteorological

Office in conjunction with those of other
countries.

ing equal barometric pressure. Since wind in
the Northern Hemisphere tends to flow from a
high-pressure area to a ““low,”” or depression,
in a direction approximately parallel to the
lines of equal barometric pressure (or isobars),
he has a further clue to the position apd

identity of the depression, which is again
aided by the distribution of general weather,
cloud, and temperature. By the study of the
sequence of events as disclosed by successive
weather maps, depressions are tracked down,
their behaviour watched, their direction of
travel noted, and their bearing on the pro-
spect of, say, an ‘‘outdoor’’ week-end or a
seasonable Christmas deduced. Although we
have become accustomed to hearing our loud
speakers advertising Iceland as the spiritual
home of depressions which always seem to be
antagonistic to the anticyclone that dwells
near the Azores, it is a fact that although the
weather maps now prepared four times a day
would, if numbered consecutively from their
commencement, exceed 60,000, No two maps
exhibit identical features, although there may
be general resemblances amongst them. This
being the case, the meteorologist is ever striv-
ing for more information from more sources
in order that he may examine to a greater
depth the infinite variety of meteorological
expression, and so improve the scope and
accuracy of his forecasts.

Twelve Years’ Development.

All forms of electrical communication are
used in the collection of the data from which
the forecasts are compiled, but radiotele-
graphy is by far the most important factor
in the rapid collection of reports from places
many miles apart, and its development in the
last twelve years has enabled the meteor-
ological services to obtain information from
an increasing number of stations 1n Europe,
Asia, and North America. It is therefore
playing no mean part in assisting the meteoro-
logist to forecast more accurately, since the
more complete his knowledge of weather
changes taking place within a large radius of

5 TAS e R :

9,

S

/" Morning of
SATURDAY
192 Masrch.

A portion of a typical weather chart of the Northern Hemisphere, rapidly prepared in the
Meteorological Office at the Air Ministry, London, from wireless and other messages received

from observation stations dotted all over Europe and North America.

The lines join up those

points showing equal barometric pressure,
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his headquarters the greater are his chances
of foretelling the conditions in his own imme-
diate vicinity.

The assistance to be obtained from elec-
trical communication was recognised in 1860.
for in that year the Meteorological Depart-
ment of the Board of Trade commented the
daily collection by telegraphy of weather
reports from fifteen stations in the United
Kingdom as well
as from certain
places on the
Continent.

A wireless operator at the Air Ministry whose

duty it is to tune in some forty British and

{oreign stations each day for the latest weather

news. He ‘“tours’’ the Northern Hemisphere

wita the aid of the map shown above his
instrument.

From 1905 to 1914 the increasing use of
radiotelegraphy enabled the meteorologist to
cast his net wider, and a daily broadcast was
commenced from the Eiffel Tower of the
weather conditions at many places on the
European Continent. In addition, arrange-
ments were made for weather reports to be
transmitted by radiotelegraphy from H.M.
ships at sea and Atlantic liners.

A Day-and-Night Task.

Since 1919 the British meteorological radio
services have been centred at the Air Ministry,
Kingsway, where the Meteorological Office
has its headquarters, and here operators are
employed all day and night in the collection
of reports from metcorological centres in
Europe, the Mediterranean, North America,
and the U.S.S.R. Transmissions of reports
from places in the United Kingdom, Ireland,
and Scandinavia are made at various times of
the day from this station, which also hroad-
‘casts aviation weather forecasts and inter-
national collective weather messages.

In order that the meteorologist can fre-
quently obtain as complete a picture as pos-
sible of the weather distribution over large
portions of the earth’s surface, arrangements
have been made internationally for observa-
tions to be made simultaneously at a great
number of stations in the Northern Hemi-
sphere. Each country in the Northern Hemi-
sphere collects simultaneous observations
from its own network of stations, and broad-
casts them from one or more stations of such’
power that the transmissions can be received
by other countries interested. These are
known as the National Synoptic Issues, and it
is from the information contained in these
transmissions that the weather maps are
drawn and forecasts for large areas deduced.

The collection of these reports demands the

Wireless Warldl

cinployment of a special staff of operators,
and at the Air Ministry upwards of hifty trans-
missions, containing reports from over 300
stations, are received daily from Luropean
and adjacent countries. At the busiest hours
as many as five receivers are employed simul-
taneously. In addition to the national
synoptic reports, weather messages are taken
from America. Reports from places in

G i Canada, the United
) d States, and the Gulf
' : of Mexico, combined
with  these trans-
mitted by certain
ships ‘in the Atlantic
Occan, are of great

importance to the
British  Meteoro-
logical  Oftice, as

they indicate the con-
ditions that are-likely
to spread eastward
and eventually affect
the United Kingdom.
3 All the weather in-
-1 formation, as it is re-
ceived. is passed to
the Meteorological
Office, and from it
charts are constructed showing the distribu-
tion of atmospheric pressure, temperature,
wind direction and speed, and the general
weather conditions. By the comparison of
a chart with an earlier one the trend of the
weather is established and the forecast
drawn up.

The weather transmissions made by the
Air Ministry consist of :

(}) The National Synoptic reports which are
broadeast by vadiotelegraply on 73.2 kes. (4.098
melres) cight times a dav. aud contain nbservations

taken by some seveuty-three stations in the United
Kingdom, the IFuroes, lcelund, Portugal, and ships
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at sea, at 0100, 0500, 0700. 1000, 1200. 1600, :uid
1800 hours G.M.T. The information from which
these messages are compiled is received at Heud-
quitrters by telegraph, telephone. and riudio.

(2) The International Collective Messages sent oul
four times o day, twice from the Air Mimstry on
73.2 kes. (4,098 wetres) and 9,295 kes. (32.8 netres
simultaneously, and twice from Hugbyv on 16.01 kes.
(18,740 metres), 19,640 kes. (15275 metres), and
9.220 kes. (32.54 metres) simultaneously.

(3} 'T'hie General Fnference, ** Weather Shipping,™
and orecast messages which are transmitied by
Rughy at 0910 and 2118 lours G.A.T'. daily on
16.01 kes. (18,740 metres). 'Chese niessages contain
a pluin language statement of the main featurves
of the weather situation in the seas adjacent to the
British Isles, und forecasts of wind and visibility
Jor twelve hours for the various areas round ihe
coast of Great Britain. Reports in code from
coastal stations wre also includad.

(4) Aviation weather forecasts for Great Britain
and Novthern Iveland broadeust in code four times
a-day. Two forecasts for dayvlight flying ave tians.
mitted at 0615 (0825 hours when Summiaer Time is
not in force) and 1200 hours G.M.7., followed by
the prospects for night-flying issued at 1530 hours
CGLM.T. and the transmission of « forecast for the
next day at 1600 hours G.M.F. These messages are
sent out on 73.2 kes. (4,098 meties) by the Air
Ministry.

All these messages are prepared for trans-
mission at the Air Ministry W/T Station,
being punched on a tape with a Creed
machine. The tape is fed through circuits
which are connected as requisite hy land-line
to Rugby or the Air Ministry’s own remote
high-power transmitters.

Weather News for Ships.

Most of the information contained in the
shipping messages broadcast by Rugby is,
of course, repeated by Daventry (5XX) for
the benefit of fishing and other small vessels
which are not provided with the skilled per-
sonnel or the necessary apparatus for receiv-
ing direct from Rugby. In addition, the
shipping messages are also transmitted twice
a day by the coast stations at Valentia, Sea-

The Meteorological

co-operating in an elaborate exchange system.

reports received by telephone from British stations and arranging for their retransmission by
wireless for the benefit of observers abroad

WWW.americanradiohistorv.com

Office not only receives weather bulletins but transmits

them, thus
Air Ministry clerks are here seen compiling
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Radio and the Meteorological Service.

forth, Niton -and Cullercoats on 500 kcs. (600
metres), special information being added to
show the state of the weather at various places
within the area served by each station. This
service, combined with the issue of gale warn-
ings—which are transmitted in plain lan-
guage—from the coast stations at Wick,
Humber, Niton, Fishguard, Valentia, and
Malin Head, provides shipping with the
means of obtaining all the meteorological data
necessary for safe navigation. Liners from
America, South Africa, and India commence
to receive the weather shipping messages from
Rugby whilst still on the high seas, whilst
the trawler man out in the North Sea listens
to the same message broadcast from Daven-
try (5XX).

A New Radio Plan.

It has been said that the accurate prepara-
tion of all this information depends uipou the
reception at the Air Ministry of a large
number of weather reports from stations in
various parts of the world. In order to reduce
the amount of reception necessary to obtain
the data for the weather map, a plan is in
process of execution for the meteorological
reports of the most important meteorological
observation posts in the Northern Hemi-
sphere to be transmitted by five high-power
radio stations, each being responsible for the
broadcasting of weather reports from stations
in the area served by it. These radio stations
have been so chosen that by the reception of
a few transmissions the European meteor-
ological centres can obtain complete weather
information from America, the Atlantic
Ocean, Europe, Siberia, and North Africa.
Similarly, the American weather bureaux
obtain reports fromships in the Atlantic and
stations in Europe and Siberia. At present,
five stations are employed in the network,
Eiffel Tower, transmitting on both long
and short waves, issues reports of West and
North-West European, North African, and
Eastern Atlantic conditions three times daily ;
while Konigswiisterhausen and Hamburg,
transmitting simultaneously six times daily
on long and short waves respectively, broad-
cast information received from meteorological
stations in Northern, Central, and South-East
Europe. Moscow is responsible for the issue
of Russian and Siberian reports, and the
American and Western Atlantic data is broad-
cast by Annapolis. Rugby is responsible for
the transmission of the European and Eastern
Atlantic conditions to America. Later,
another high-power radio station situated in
South-Eastern Europe will be brought into
the organisation. ’

The Continental air services from this
country have their own meteorological centre
at Croydon. To the data received at the Air
Ministry station is added information from
the aviation weather centres in France,
Belgium, Holland, and Germany. .A special
organisation exists at Croydon for the radio
reception of reports at half-hourly intervals
during flying periods from these countries.
Similarly the weather conditions in South-
Eastern Engiand are broadcast by Croydon
at five and thirty-five minutes past each hour.
The reports as received are distributed to the
control tower, and so complete and up-to-
date information about the weather on the
air routes from England to the adjacent Con-
tinental centres is always available to pilots.

4 Fixed condenser, 2 mid.; 500-volt DC. test-
(T.C.
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Baby Superhet.

Showing the four controls and speaker grille.

SELF-CONTAINED four-valve super-

heterodyne with built-in moving-coil

loud speaker, metal rectitier for H.T.
supply from A.C. mains, and electrolytic
smoothing = condenser to ensure hum-free
operation with a minimum of equipment. An
input band-pass filter precedes the new self-
neutralised pentode single-valve frequency
changer, and its tuning condensers are
ganged to that controlling the oscillator
circuit, giving single control operation over
both wavebands. A total of four tuned

LIST OF

After the particular make of component used in the
original model, suilable alternative products are given
in some instances.

1 Three-gang superhet condenser (Polar ‘¢ Star ™)
1 Dial (Cyldon ‘¢ Sector Vision” type V.D.)
1 Set of Coils (Colvern Type K.B.L.C. ganged. for under

hasehoard mounting, with 1 Type K.53.)
|.F. Transformers, 110 he. (Wearite Type W.W.1.F.)
Wwire-wound volume control, 15,000 ohms and mains switeh
(Wearite Type Q.V.G. and G.40)
Switch (Wearite G.40)
Mains ftransformer jor H.T.9 rectifier with 4 volts 4
amps. €I secondary, und primary 200-250 volts
(Junit Type W.H.T.98)
H.T.9 rectifier (W estinghouse)
5-pin valve holders, sub-base type with terminals (Chix)
(Vddystone.}
Electrolytic condenser, 8 mid:. (T.C.C. Type 802)
2 Fixed condensers,  mids., 800-volt D.C, tesf
H T.C.C. Type 80)

- - -

[

Fixed condensers, 1 mifd., 500-volt D.C. test .
: I (T.C.C. Type 65)

C. Type 65)

-

Fixed condenser, | wmid., 400-volt D.C. tést
. B i, T.C.C. Type 50}

Fixed condensers, 0.1 mfd., 100-volt D.C. test
(T.C.C.

o

-Type 50)

1 Fixed condenser, 0.0001 pid., mica (T.C:LC. Type 34)
1 Fixed condenser, .0.005 nifd.. -mici (T.C.C. Type 33)
1 Semi-fixed condenser, 0.0001/0.00001 mfd. )
s =" “(R.1. =~ Yaricap No. 27y~
1 Semi-fixed condenser, 0.002/0.0005 mfd.
g (R.1, * Varicap No. 8 '")
4 Ebonite Shrouded terminals, Aerial, Earth. and two
© Pick-up (Belling-Lee Type ‘“ B’")
2 Metallised resistances, 1 watt. 250.000 ohms (Dubilier)
1 Metallised resistance, L watt. 50,008 ohms (Dubilier)
3 Metallised resistances, 1 watt, 20.000 obms (Dubilier)
1 Metallised. resistance; 1 watt, 15,000 ohros (Duhilier)
1 Metallised resistance, 1 watt, 1.000 ohms (Dubilier)
1 Metallised resistance, 1 Wwatt, 500 ohms (Dubilier)
2 Metallised resistances, 1 watt. 250 ohms (Dubilier)
1 Metallised resistance, 3 watts, 25.000 ohins (Dubilier)

(Claude Lyong: Ltd.)

1 L.F. transformer, 5 : | ratio (Varley * Niclet ” D.P.22)
1 Valve screen, open top type (Colvern)
1 5-pin plug (Bulgin P.3)
Screened sleeving (Gottone)

(Lewcos, larbros.)
1 Loud speaker, 2.500-olun field, Pentode transformer and
hum-bucking coil (Rola F.P. 2,500)
(Magnavox Model 142.)
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An Inexpensive 4-Valve
Superheterodyne of

Exceptional Performance.

circuits is employed in the intermediate fre-
quency amplifier, in which a variable-mu
valve is used, and as the band-pass principle
is partially adopted high selectivity is ob-
tained with moderate sideband cutting. The
grid detector is arranged to permit the con-
nection of a gramophone pickup, and is trans-
former-coupled to a pentode output valve
delivering some 1,500 milliwatts to the loud
speaker.

Tone Correction.

Automatic tone correction to compensate
for the sideband cutting of the intermediate
frequency circuits is secured in the output
stage, and a high standard of quality is en-
sured without a sacrifice of selectivity. The
sensitivity is adequate for the reception of
the majority of worth-while Continental
transmissions, and the number of controls
has been reduced to four—the tuning con-: -
trol, the wave-change switch, the radio-
gramophone switch, and the combined
volume control and mains on-off switch.

PARTS.

1 Cahinet

1 Plymax base, 15'%ain. X 10in. < fin.; 2 Pieces 2in. ply wood,
Wigin, x sin.; 1 Plece Hin. ply wood 15%4sin. x 3in.;
| Piece 16 gauge aluminium 15'%gin, X 3:in. (Peto-Scott)

Ilex, tinned copper wire, screws, systoflex, elc.

Valves

2 Mazda AC/Pen, 1 Marconi VMS4, 1 Mullard 354V,

2 Marconi MPT4 o Osram MPT4. Osram
VMS4 or Mazda AC/SIVM. Mazda AC/HL
or Marconi MH4 or Osram Mil4.)

(Camgo ** Empire ™)

On the right
can be seen the electrolytic condenser which
greatly assists in smoothing..

Rear view of the Baby Superhet.
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THE DESIGN OF SINGLE-LAYER COILS.

Simplified Calculations for Close-wound Inductances.

By R. T. BEATTY, M.A,, B.E. DS:.

ET us suppose that we have a paxolin

tube of 2 inches diameter and some

28-gauge wire, double cotton

covered, and that we wish to make
a coil of 200 microhenrys inductance for a
high-frequency tuned circuit. How many
turns are required? The anwer depends on
the length of the coil,

If we decide on a coil one inch long, then
we find from Radio Data Charts, abac 17,
that 62 turns are needed. But since, even
with close winding, only 40.2 turns of this
particular wire can be wound in a length of
one inch (see Table A), no such coil can
be wound.

Let us therefore try again, making the
coil 3 inches long. We now find fram the
abac that 87 turns are required. Hence, in
order to get the length right, the turns must
be spaced, for close winding would £ive
40.2 x 3=12T1 turns.

Making the Chart.

By repeated trials we could, of course,
find the turns and corresponding length so
that close winding would give the correct
result. But it is preferable to have a chart
which gives the answer directly, and such
a chart is given in this article.

The basic formula from which the chart
has been constructed is L=SD%,
wherc L =microhenrys,

D =diameter of coil in inches,*

n=turns per inch,

S=shape factor depending on ratio of
length to diameter of coil.

The first operation, as shown in the
TABLE A.
Standard Turns per inch.
Wire | —
Gauge. Double Single Double

Enamel. | Cotton. Sitk. | Silk.
20 26.1 21.7 2.3 | 953
21 29.4 23.8 20,4 28°2
292 33.3 26.3 33.3 ‘ 31.8
23 38.8 20 4 B3R5 J 36.4
24 421 31.3 42.1 400
25 46.0 33.3 16.0 | 43.5
26 50.6 35.7 50.6 47.6
27 55.9 37.9 55.1 hi.6
28 61.4 40.2 60.4 56.2

| [

20 66.2 424 63.2 60.2
30 73.3 41.7 72.0 67.1
3 s 16.3 76.3 70.9
32 83.0 50.5 81.3 5.9
33 88.9 H2.6 7.6 8O0
3t 98.0 54.0 wi4 85.56
35 106 61.0 (U1} 018
36 116 G4.1 110 | 102
37 128 67.6 12] 1 1o
Rt 143 71.4 133 121
39 168 758 149 ‘ 134
40 180 78.1 159 142

* Diwmeter of coil = diameter of former + diameter of wire.

skelcton inset, divides I by D*. Then on
returning from right to lett we divide by
n’, thus obtaining the shapc factor S.
Actually no scale of S appears on the chart,
but it was placed there temporarily when
the chart was being constructed, and by

joining  corresponding values of S and
— -
RERpSEEmmSEEEEEER
L] HEN I j:r 40
: N L_1 f
i 1.1 |0 S| | o
. i {d ]
& e IS
P I (0 A () ) O [ A (IR T
§ | L T
s & LT (R 7 S I 'f'l’ gl
AT
ooil— — T — - — et
P T
A
© 07 04 06 oa 1T s T 8
LENGTH/DIaMETER
ENG ,D,_EE L 7—714

Curve giving length/diameter of coil and shape
factor S. This assists in the construction of the
abac shown on the next page.

length /diameter a set of lines was obtaincd
from which a curve was drawn to touch all
the lines.  Accordingly the third operation
1s to draw a line touching this curve and

TABLE B.
Standard Diameter in thousandths of an inch.
Wire = SRR T
Gauge. Double Single | Double
Enamel. | Cotton. Silkk. | Silk.
20 38 46 38 39
21 31 42 34 35
22 30 33 30 31
23 26 34 2 | 27
24 24 32 iy 25
25 22 30 92 [ a3
2% 20 25 0 |
2% I8 26 I8 ; 19
28 16 25 17 | 18 |
29 15 24 1 18 wjd
30 14 22 14| 15
31 13 22 l L 14
32 12 2 , 12 | 3
33 11 19 11 12
31 10 18 l 1 12
35 9 16 l Lo N
36 9 16 9 0|
37 8 13 I 8 9
38 7 J 14 7 K
39 6 13 7 7
I 40 6 l G 7
|

giving the required value of length/
diameter. Then total turns=length/
diameter x diameter x turns per inch.

Example.

A 2in. former of circulav section is avail-
able, and a reel of 30-gauge enamelled wire.
How many turmns are required to produce a
coil of inductance 755 microhenrys?
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Table B shows that the diameter of this
wire is 0.014 inch, while Table A gives 73.3

turns per inch corresponding to close wind-

ing. Hence
Inductance =755 microhenrys,
Coil diameter =2.014 inches,
Turns /inch =7%3.3.
Accordingly we find from the chart that
length / diameter = 0.99.
Hence total turns=0.99 x 2.014 x 73.3
=146.
L “n A=} ™
NEW “ETA” S.G. VALVE.
’I‘HE range of ““ETA *’ valves, distributed by
the Electrical Trading Association, l.id.,
Aldwych House, Aldwych, London, W.C.2, has
been augmented recently by the addition of a,
new indirectly heated
screen-grid valve for
A.C. -operation, and
styled the D.W.7. TIts

nominal characteris-
tics are: —
AC. resistance

200,000 ochms,
Amplification factor
600,
Mutual conductance

3mA/V,
when measured with
100 volts on the

anode, 75 volts on the
screen and zero grid
bias.

The heater requires
4 volts at 1 amp., and
under normal condi-
tions it operates with
200 volts on the
anode, 8o volts on the screen, and a grid bias
of between. — 1.5 and —3 volts; the average
anode current being of the order of 5 mA.

Tested in a typical three-valve receiver fittod
with one H.I'. stage and a tuned-grid circuit
the valve gave exceptionally good results, and
in view of its high amplification the precaution
was {aken of euclosing it in a metal screen,

A slight reduction of the scrcen voltage may
be necessary in certain cases to obtain perfect
stability at the lower end of the medium wave-
band, and if a potentiometer is used for this
purpose it will serve, also, as a volume con-
trol. Incidentally, volnme can be controlled
satisfactority by over-biasing the valve, using
a variable resistance in series with a 500-ohm
fixed resistance to provide the optimum grid
bias when the control is set to the position for
maxinum volume,

The anode-to-grid capacity of the valve is
gven as 0.005 mmfd. and the price is 15s. 0d.
=

New “ETA’ indirectly
heated screen grid valve,
Type D.W.7.

B

ETA VALVE | |
TYPE DW7 i
.

P
3
N
z
o
a
=)
Q
1w
o
2
< 0
[T
| | )
L (1t ln o = ]
0 100 200 0o
ANODE VOLTS l

Anode current-anode voltage curves of “ ETA "’
D.W.7 indirectly heated screen-grid valve.
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CHART FOR CLOSE-WOUND TUNING COILS
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SELF INDUCTANCE OF SINGLE LAYER COILS OF 'CIRCULAR SECTION

This time-saving abac gives the necessary data for winding tuning coils of any inductance and diameter
having turns touching.
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WIRELESS receiver is no longer

accepted solely upon the grounds of

its electrical performance, for it has

come to be regarded, if not as an
article of furniture, at least as an object
whose appearance must harmonise with the
furnishing of the room in which it is to be
used.  Where so many sets of good per-
formance, and of an approximately equal
price, are available, therefore, the final
choice often rests largely upon their
appearance.

The designers of the Varlev Square Peak
3 are to be congratulated in having
secured a high electrical efficiency with a
most pleasing appearance for the complete
apparatus. The cabinet work is of good
quality and exceptionally well finished, and
the walnut shade adopted tones well with
almost any furnishing scheme. The overall
dimensions, moreover, are small enough to
allow of the set being unobtrusive in even
the smallest of modern rooms. The receiver
is completely self-contained, and requires
only an aerial, earth, and a mains point for
its operation ; it is readily transportable, for
it is fitted with a disappearing carrying
handle, and so can be moved from room
to room at a moment’s notice.

An examination of the receiver reveals the
closest attention to detail throughout the
design. Not only is there a disappearing
carrying handle, but fitted to the rear of
the cabinet are clips over which the mains
flex can be wound when the set is not in
use. An unusual point is also to be found
in the means for connecting an external loud
speaker, for this is not arranged merely for
use as well as the internal speaker, but can
be employed as a true alternative if desired.
Thus either the internal or the external
speaker may be used alone, or both to-
gether, for the internal speaker circuit can
be broken by the movement of a switch.

The Circuit.

THe circuit diagram shows that the three
receiving valves are employed in the popular
combination of a screen-grid H.F. amplifier,
a power-grid detector, and a pentode output
stage, while a fourth valve is used to rectify
the allernating mains current for the H.T.

supply.  Every circuit is thoroughly de-
coupled, and the field winding of the

Wirdless Worldl
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THE VARLEY
SQUARE PEAK 3.

A Three-Valve A.C. Transportable.

moving-coil speaker acts as a smoothing
choke, and thereby derives its energisation.
In all cases the grid bias is obtained by the
well-tried method of including resistances in
the valve cathode leads, and the screen
veltage of the H.F. valve is obtained from
a potentiometer, which serves also to main-
tain a load on the mains equipment while
the valves are warming up.

The H.F. valve is preceded by two tuned
circuits dual-capacity coupled to form a con-
stant peak separation band-pass filter; this
dual-capacity coupling, of course, takes the
form of a common high-capacity condenser

FEATURES. T

General.—Self-contained three-valve set with
built-in moving-coil loud speaker, and pro-
vision for additional or alternative nse of
external speaker. For 200 to 259 volts A.C.
mains.

Circuit.—Screen-grid H.F. slage preceded by
constant peak separation band-pass filter, and
tuned grid coupling to power-grid defector with
reaction. Provision for gramophone pick-up
to be connected to the defector, which is trans-
Jormer coupled to ihe peniode output valve
delivering some 2,000 milliwatts {o the speaker.
H.T. supply by valve rectifier with speaker

! field acting as smoothing choke.

Controls.—(1) Single-knob tuning with slafion
calibrated and illuminated scale. (2) Wave-

H range swilch. (3) Reaction. (4) Volume con-

i . rol by variable resistance between aerial and
earth, {5) Mains on-off swilch. () Switch
for breaking internal speaker ciicuit.

Price.—17 guineas.

|  Makers.—Varley Lid.,

+ Kingsway, W.C.2.

1

Kingsway House,

at the low-potential ends of the circuits, and
a very small coupling capacity at the high-
potential ends.  The aerial is coupled to
the primary filter coil through a small-
capacity condenser, and a variable resist-
ance connected between the aerial and
earth terminals acts as a pre-H.F. volume
control to avoid overloading and distortion
on strong signals.

These circuits are tuned by two sections
of the- three-gang condenser, the third of
which tunes the tuned-grid intervalve
coupling.  Reaction is provided from the
anode circuit of the detector, and it is in-
teresting to note that straight reaction is
preferred to differential. Each tuned circuit
is individually screened with built-in wave-
range switches which are linked together
and operated by an ingenious series of levers
by the movement of the tuning-dial
escutcheon. This is a most unusual method,
and one which has much to cormmend it.
The escutcheon slides vertically and operates
the wave-change switch; at the same time,
however, different surfaces on the illumin-
ated wavelength scale are exposed for the
two wavebands.  There is thus no pos-
sibility of error arising as to the waveband
actually in use.
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The detector is transformer-coupled to
the pentode output valve, which is, in turn,
transtormer-coupled to the moving-coil loud
speaker, and is provided with the usual com-
pensating circuit.  The mains equipment
follows standard practice, and the speaker
field is used as a smoothing choke in con-
junction with  high-capacity electrolytic
condensers. Fuses are provided in the mains
circuits.

Results.

On test, the sensitivity proved adequate
for all normal purposes, and good reception
of Langenberg was possible in daylight with-
out unduly forcing reaction. . The sensi-
tivity, moreover, was well maintained over
the whole of both wavebands. At a distance
of nine miles from Brookmans Park the
selectivity was sufficient to allow of inter-
ference-free reception of stations on wave-
lengths higher than that of the Midland
Regional, and lower than that of Fécamp.
Between these two points the London trans-
mitters were inclined to blanket the weaker
foreign stations, but no trace of mutual in-
‘terference between the London stations
themselves could be found.  On the long
waveband practically every station was
available with the exception of Konigs-
wusterhausen, which is in the unfortunate
position of being sandwiched between
Daventry National and Radio Paris.

The quality of reproduction is well
balanced, and the bass is well reproduced
considering the small baffle area of the
cabinet.  Excellent volume is obtainable,
and the speaker fitted is evidently of a
sensitive type. Mains hum can be heard
during intervals in the transmission, but is
not noticeable during modulation.

Showing the compactness and clean layout
of the receiver.
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CIRCUIT AND CHASSIS DETAILS OF THE VARLEY SQUARE PEAK THREE.

[seeaker
FIELO

i+

w

il

DlAL
LIGH

DETECTOR VALVE MH 4 ELECTROLYTIC CONDENSERS

OUTPUT VALVE MPT4

—RECTIFIER VALVE DW3

HF. VALVE S4VA
MAINS TRANSFORMER

WAVE-RANGCE SWITCH
BAND-PASS COILS

[

ST

VOLUME CONTROL

le

===

2
2

TUNED CRID COIL

MAIN TUNING CONTROL
REACTION CONTROL

HiND

The complete receiver chassis, showing the principal components.

www americanradiohistorv. com


www.americanradiohistory.com

228

Wireless World

WIRELESS ENCYCLOPEDIA

No. 23 '

Brief with
Expanded Explanations.

Definitions

IRCHHOFF’S two laws of the elec-
tric circuit come next in impor-
tance to Ohm’s law; in fact, taken
together, they amount to an exten-

sion of Ohm’s law to more complicated cir-
cuits with branches and internal electro-
motive forces. Ohm’s law states that the
current in a simple resistance is proportional
to the applied or impressed E.M.F., and in-
versely proportional to the value of the
resistance. If E is the electromotive force
In volts applied to a resistance of R ohms,

the current is given by I-.—I.}%

Now, when a circuit is divided up into
branches and closed loops, themselves con-
taining internal electromotive forces, Ohm’s
law is not sufficient to enable the circuit to
be solved—that is, to enable the currents
In the various parts to be calculated. In
the first place, it is essential to know the con-
ditions existing at a point where currents
divide and meet at a junctien of wires or
conductors in a circuit. This information is
given by Kirchhoff’s first law, which states
that the algebraic sum of all currents meet-
Ing at-a point is zero. This means that,
taking currents approaching the junction as
positive and those leaving as negative, the
total sum is zero; in other words, the sum
of all currents approaching the junction is
equal to the sum of the currents leaving.

Kirchhoff’s first law to

14
T a simple divided circuit.
I-1,-1,-0 or I=1,
Iy I

amperes.

Fig. 1.—Application of

The simplest example is that in which a cir-
cuit divides into two branches, as in Fig. 1.
If 1 is the total current flowing to and irom
the circuit, and I, and I, are the currents
in the branches, then I-1,-1,=0, or 1=
I, +1,. This rule is so simple that it is
usually taken for granted, and applied with-
out question of its verity.

The second law relates to any closed loop
in a circuit where currents are flowing and
where electromotive forces are acting within
the loop itself. The second of Kirchhoff’s
laws is not quite so simple as the first either
In 1ts wording or its application. But it
applies equally well to the case where the
loop concerned comprises the whole circuit
as to the more general case where the loop
formg one part of a more complex circuit.
So, in explanation, the simplest possible
single loop circuit will be taken as a first
example, the circuit referred to consisting
merely of a resistance R ohms connected
across a battery whose electromotive force
is E volts and whose internal resistance is 7
ohms, as shown in Fig. 2 (a).

In this case there is ovly one E.M.F.

acting round the Iool), and there are no
branch circuits. - If T is the current, then,
according to the second law, the EM.F. is
equal to the sum of the products of current
and resistance in each part of the circuit,
namely E=IR+Ir.  Since the circuit is a
simple one without branches, Ohm’s law
can be applied in the ordinary way, namely,

I=5—"- amps, where R+ is the total re-
R+vr

sistance of the loop. It will be seen that
this equation is the same as the previous
one, being merely transposed into a different
form.

electric circuit). Two laws of fun-
damental importance relating to
currents und electromotive forces
i in an electric circuit. They are: (1)
The algebraic sum of all currents
meeting at a junction of a number
of conductors is zero; (2) In any
closed loop forming the whole or
part of a circuit, the algebraic sum
of all the electromotive forces acting
round that loop is equal to the
algebraic sum of the products of
current and resistance in each part
of the loop.

Now let us consider another single loop,
but this time containing more than one
EMF., as in Fig. 2 (b). Electromotive
forces acting in a clockwise direction round
the loop are taken as positive, whereas those
i the reverse direction must be considered
negative (or vice versa). So in this case
the resultant clockwise EM.F. is E - E,
E.,. If R, and R, are the only two resist-

ances in the loop and I is the current, we

have, according to Kirchhoff’s second law :
E -E,+E,=IR, +IR,.

Each term on the left is an electromotive

force or electrical driving force, whereas each

term on the right is a potential drop due to

resistance.

Two Laws.

In a circuit of a more general character,
having branches and internal loops, it is
necessary to use both the first and second
of Kirchhoft’s two laws. The first is involved

E}_Pj

1 Ro 1
SEUWN R CYPRE
Ej3 )

R

(a) (b}

]

Fig. 2.—Two single loop circuits in which the
current can be found by Kirchhoff’s second law.
In each case the resultant E.M.F. acting round
the circuit is equal to the total “resistance drop.’’

at each junction of three or more conduc-
tors, and the second can be applied to every
closed loop in the circuit. For instance, in
the circuit of Fig. 3, if 1, I,, and I, are the
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current values in the various parts as shown,
we know from the first law that I, =1,+1,
amperes; and, applying the second law to
the two loop circuits A and B, one obtains
the equations E,=I R +IR,, and E,=
LR, - I,R, respectively, taking the clock-
wise-direction as positive in each case. By
writing in the numerical values of the resist-
ances and EM.F.s, and combining the three
last equations, the numerical values of I,

E; Eg
.
T
11 (A R3 113 G\ 1,
Ry Ro

Fig. 3.—A more complex circuit the solution of

which involves both the first and second laws.

The circular arrows indicate directions taken as
positive.

I,, and 1, can be found. If I, is found to
be negative, it simply means that the direc-
tion of I, is opposite to that initially assumed.
It should be realised that in a circuit like
that of Fig. 3 Ohm’s law cannot be applied
to find the currents in loops A and B because
the resistance R, is common to both loops.

i

INFORMATION BUREAU.

Conditions of the Service.

(1) THE service is intended primarily for
readers meeting with difficulties in the cdn-
struction, adjustment, operation, or maintenance
of wireless receivers described in 7'he Wireless
World, or those of commercial design which
from time to time are reviewed in the pages of
T'he Wireless World.  Every endeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a nature
that they can he dealt with satisfactorily in a
letter.

(2) Commnmnicatious should bLe addressed to
The Wireless IWorld Information Bureau, Dorset
House, Tudor Street, E.C.4, and must be accom-
panied by a remittance of 5s. to cover the cost
of the service. The enquirer’s name and address
should be written in block letters at the top of
all comnmunications.

(3) The fee of 5s. covers the reply to any wire-
less technical difficulty, but in speciul cases,
where the enquiry may involve a considerable
amount of investigation, un inereused fee may
be necessary. In such cases u special quotation
will be made.

(4) Questions shonld be clearly writlen and
concisely worded in order to avoid delay.
Where enquiries relate to trouble experienced
in receivers built to specifications in 7'he Wire-
less World a complete account should be given
of the trouble, and especially the syvmptonis.

(3) Where reference is made to published
articles or descriptions of appuaratus, the title
of the article, the daie of publication in 7'he
Wireless World, and the page reference number
should be given, in order to facilitate reply.

(6) Full, cirecuit diagrams, constructional
details of apparatus, or values of components
for home-designed receivers cannot normally be
supplied, but circuit diagrams sent in with
queries will be checked and eriticised.

(7) Particular makes of componenis gannot, in
general, be recommended, but advice will be
given as to the suitability of an individual com-
ponent for a particular purpose specified by
the enquirer.
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HINTS and TIPS.

O make a neat joint in a telephone cord

or loud speaker lead is not an easy
matter. The best cords frequently have
copper tinsel for the conducting strands,
sometimes interwoven with cotton or silk
threads, and soldering is quite unsuitable in
such cases. The follow-

Jointing ing method has been
Tinsel found to make a neat and
Leads. permanent joint which is

adequate both electrically
and mechanically. The braided outer

covering is first slid back and the twin leads
freed for two or three inches. One of each
pair is then shortened by about an inch and
a half. About half an inch of each lead is
then bared down to the copper wires or tinsel.
This stage is shown in Fig. 1 (a). The bared
conductors are then bound to each other and
to the adjacent leads as shown in diagram
(b). A thin bare copper wire should be used
for this purpose—about No. 40, for instance.
If this is not available, a single copper strand
from a piece of ordinary flex is quite suit-
able. When each connection has been bound
in this way, the braided outer cover can be
slid back over the joins as in Fig. 1 (c).
Finally, a single-layer binding can be made,
covering the cord to about halt an inch
begyond each join (diagram (d) ). This bind-
ing can be made with a stout linen or silk
thread—or the braided covering from a piece
of flex is also very suitable and takes less
tinie to put on.

Incidentally, the following is a simple
method of making a very neat self-locking
binding of this kind. The binding material
is looped back along tlie object to be bound,
and the binding is then made with the free
end. This end is threaded through the loop

Fig. 1. Repairing telephone or loud speaker
leads ; these usually embody tinsel conductors,
which cannot be joined satisfactorily by soldering.

as in diagram (e). A pull on the other end of
the binding thread will now close up the loop.
It is usually advisable to pull the loop, with
the free end caught in it, under the last few
turns of the binding. Finally, both ends of
the thread can be cut off close to the binding,
wlich is now securely locked.

AIDS TO
BETTER RECEPTION.

EVEN the beginner nowadays is apt io
cousider, rightly enough, that the con-
struction of an all-mains set is by no means
beyond his legitimate scope. These sets are
now just as easy to get into a state of satis-
factory operation as are battery receivers,

and all that the con-

Don’t structor need remember

Earth the is that he will probably
Mains. be dealing with faicly

high  voltages, which
should be treated with a certain amount of
respect. Further, it should perhaps be em-
phasised that he is under an obligation to
the Supply Company (and, in a roundabout
way, to other wireless users) to take care that
neither of the mains leads shall be earthed,
either directly -or even through a resistance
of high value. In certain circumstances
quite a small leakage is apt to be embarrass-
ing to the Company’s engineers, and if the
number of such leakages reaches considerable
proportions restrictive rules, regulations,
and even legislation, are bound to follow.
Care should be taken that the fixed con-
denser commonly inserted in the earth lead
of a D.C. receiver is beyond suspicion; it
should preferably be rated to work at twice
the mains voltage. Special care should also
be taken to see that the general insulation
between mains and earth is of a high order.

AT this lime of year quite a number of port-
ables—and many of them, it is feared, of
out-of-date design—are again put into com-
mission on the occasion of their owners’
holidavs. Not a few of these sets are incap:
able of covering the present broadcast wave-

band, and some of them

The are incapable of being
Holiday tuned to stations operat-
Set. ing in the region of 250

metres.

1t is the purpose of this note to point out
that the lower limit of the tuning range may
often be extended in a very satisfactory
manner, without the need for disconnecting
any wires internally, simply by wiring a
tuning coil across the frame aerial winding.
By this procedure, the inductance of the
built-in frame is reduced, as two inductances
in parallel must always have a lower value
than either used singly.

Any commercial coil of suitable inductance
will do well for a shunt; one of the plug-in
variety with from 75 to 100 turns will gener-
ally meet the case, and is convenient to use,
as 1t may be withdrawn in a moment when
not required.

All this applies particularly to sets with
aperiodic H.F. amplifiers, and it may be
added that, by reducing the effective induct-
ance of the frame, apparent selectivity is
sometimes increased at low wavelengths.
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VERYONE knows that it would be
ridiculous to choose, say, a meter rated

at o-roo milliamps. when it is anticipated
that the current to be measured will be in
the order of 1 or z millilamps. When ex-
treme accuracy is needed, one takes a meter
of which the maximum

Meter scale reading is only
N slightly in excess of the
Sensitivity. current—or voltage, for
that matter—to be

measured. Without a veritable array of

meters, this ideal can seldom be realised.
Although the need for extreme quantita-

tive accuracy seldom arises in ordinary wire-

less work, the ability to appreciate small

The scale length of a measuring instrument has
an important bearing on the accuracy with
which readings may be taken.

changes is often valuable. This applies par-
ticularly to a detector anode current meter,
which 1s certainly one of the mast valuable
mstruments the experimenter can possess.
Here changes in current are particularly in-
formative, and precise quantitative measure-
ments are seldomn important.

It is not always appreciated that, from the
point of view of sensitivity, the length of a
meter scale is just as important as ils range.
Put another way, it should be remembered
that accurate readings can be made, and that
small changes can be appreciated, equally
well with a meter having a short scale and
a limited range, as with one having a greater
range and a longer scale.

As an example of this, we may take the
combination instrument shown in the accom-
panying illustration ; its lowest current range
is 0-12 milliamps., but the scale is approxi-
mately 3in. long; consequently, all other
things being equal, current readings may be
taken just as accurately as with a milli-
ammeter having twice the sensitivity (o-6
miliamps.) but with a 24in. scale.


www.americanradiohistory.com

130

Wireless World

AUGUST 12th, 1932.

LABORATORY TESTS

NEW WESTINGHOUSE H.T. RECTIFIERS.

THE Westinghouse Brake and Saxby Signal

Co., Ltd., 82, York Road, King’s Cross,
London, N.1, have now extended their range
of H.T. rectifiers by the addition of three new
models styled the H.T.g, H.T. 1o, and-H.T.171,
respectively. These are intended to be operated
in a voltage-doubling circuit, which arrange-
ment gives full-wave rectification with a single
secondary winding on the mains transformer.
The A.C. voltage supplied by this winding is

The new Westinghouse rectifiers, models H.T.9, H.T.10,
and H.T.11.

a little more than half that of the rectified
output from the rectifier, and so precludes the
need for mains transformers giving very high
secondary voltages.

The H.T.g model is rated to give a D.C. out-
put after smoothing of 300 volts at the maxi-
mum load of 60 mA., with an A.C. input of
240 volts. The reservoir condensers, marked
C in the diagram, each have a capacity of
4 mfids.

NEW WESTINGHOUSE H.T. RECTIFIERS,

I Reservoir | Working
Rated Condensers (C) D.C.
Model. | A.C. | D.C.Output. | | Voltage
Input. (Smoothed). | Working|  Filter
—- —| Cap. A.C. |Condenser
Volts. | mA. | mifds, Voltage.l (€y).
H.T.9 240 volts 300 GO 4 250 | 500
(200 mA.)
H.T.10 | 150 volts 200 100 8 200 460
(550 mA.)
H.T.11 | 300 voits 500 150 8 400 800
(550 mA.)
1

-ON NEW
RADIO PRODUCTS.

For easy reference the essential data relating
to these three new models is given in tabulated
form,

Tests ‘made with specimens of each new
rectifier show that the malkers rating is very
conservative in every case, even though allow-
cance ‘be niade for the voltage dropped in the
L.F. choke. Although the smoothing equip-
ment was included in the circuit to simulate
normal working conditions the curves show the
: unsinoothed D.C. voltage across
X and Y, correction having
been made for the volts- lost in
the choke.

It was felt that this informa-
tion would prove the more use-
ful, for there are so many suit-
able smoothing chokes on the
market and their D.C. resistance
varies between quite wide limits.
Knowing the D.C. resistance of
the choke to be used correction
can easily be made to the output figures.

In each case the A C. voltage was maintained
at the correct value for the particilar rectifier,
thus these cnrves show the irue characteristics
of the unit and not the combined regulation of
rectifier and transformer. A well-made mains
transformer has a good regulation and the full
load output should not be more than 5 or 7
per cent. lower than the initial voltage on light
load.

With these additions, the Westinghouse
range of metal rectifiers now includes a model
suitable for every requirement, and the prices
are very reasonable, heing 21s. for H.T.9 and
H.T.10, and 35s. for the H.T.1¥.

BULGIN LIGHTNING SWITCH.
N these latitudes we are not often visited by
severe electrical storms, nevertheless it is
hardly wise to ignore their potential dangers

The I1.T .10 rectifier, however, operates with
a lower input,’ requiring 150 wvolts A.C.
only, but it will give 100 mA. of D.C. on full
load at about 200 volts after smoothing. In
this case the reservoir condensers must have
a capacity of 8 mids. each.

Hitherto the only Westinghouse rectifier
capable of giving a high output voltage at a
relatively heavy load was the model H.T ..
This was bridge-connected and somewhat
bulky, but otherwise a most satisfactory unit.
The new model 1.T.11 now replaces this unit,
for it has a rated output of about 500 volts at
150 mM. and operates in a voltage-doubling
circuit using two 8 mids. reservoir condensers.
The A.C. input is 300 volts.

Bulgin lightning switch, incorporating safety
fuse and spark gap.

when an outdoor aerial is used, especially when
rdequate protection can be provided by fitting
an inexpensive device for safe-

guarding the radio receiver and

4 "N R T avoiding possibly more serious
o0l ] NRERE I consequences.

m—— l"lr_'li_o;— } Of the many protective de-

B 800N NEEREEE vices now available few are so

] ~ compact, or embody so many

> 50 -547'.9 — A .

s UL - distinctive features, as the new

o 400t + — [ - Bulgin lightning switch. So far

— - H.T. 10 { — as we are aware, this model is

i 3l il W 8 ) o O O I the only one of its kind having

== i ] I T ick R i

200 NS NE RN § a quick make-and-break action

0 10 20 36 40 50 60 70 80 90 100 110 120 T30 140 50| - and, in addition, incorporating a

D.C. IN MILLIAMPERES safety fuse as well' as a spark

Regulation curves of new Westinghouse rectifiers, models
H.T.9, HT.10 and H.T.11, with constant input voltage and

measured before smoothing.

gap. . e
The switch arm, which is
spring loaded, moves from the

i ys

on' {o the ‘‘off” position
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with .a reassuring snap action and is held
securely in either position by the tension of the
spring.

A useful feature is the rather novel method of
indicating whether the aerial is to earth or
joined through to the receiver. The moving arm
of the switch is made slightly longer than really
necessary and the free end, which is in the shape
of a disc, discloses the engraving “on’’ or
““off " as the case may be. ““On’’ indicates the
aerial is free, while the ‘‘off " serves as a re-
minder that the aerial is earthed.

The switch mechanism is totally enclosed in a

British Radiophone slow-motion drum dial
fitted to a three-gang condenser.

bakelite case provided with apertures through
which protrude the knob and for examining the
spark gap, fuse and indicators.

Made by A. F. Bulgin and Co., Ltd., Abbey
Road, Barking, Essex, this most useful acces-
sory costs a modest 25. 6d.

BRITISH RADIOPHONE DRUM DRIVE.

I\/IADE by  British Radiophone, Ltd.,
Aldwych  House, Aldwych, London,
W.C.2, this slow-motion drum drive has been
designed especially for use with the gang con-
densers made by this firm. It is exceptionally
robust and well made, and will drive the four-
gang-model without the slightest trace of slip.
The reduction ratio, which is 16: 1, is hap-
pily chosen, for it affords perfect control even
of superheterodyne receivers, where accurate
adjustment is essential, but it is not too
tedious to operate when exploring the ether for
distant stations.

A translucent ivorine scale, divided into 100
divisions, is fitted, and a small lamp bracket
is provided for illuminating the dial.

Escutcheon plates finished either in oxidised
silver or in Florentine bronze, with black or
brown knobs to match are available, and the
aperture is so designed that it affords perfect
vision of the illuminated scale from various
angles.

The dial is quite easy to fit, provided the
various parts are assembled in ‘the correct
sequence, but no difficulty will be experienced
if the instructions given in the accompanying
leaflet are followed. The price of this dial is
8s. 6d.
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The New ‘ Empire Department.”

OR two reasons the appointment of Mr.

C. G. Graves as director of the ‘‘ Empire
Department”’ of the B.B.C. is of special
interest. In the first place Mr. Graves' trans-
lation from the post of Assistant Director of
Programmes will involve a little earthquake
among the B3.B.C. staff, leading to some well-
deserved promotions. For instance, when the
smoke clears we shall probably behold Adrian
Boutt as an Assistant Controller, the musical
side of programme building having at last
come into 1ts own.

Several hard workers in the provinces will
also obtain recognition long overduc.

An Experienced Chief.

Secondly, the new move establishes Emnpire
broadcasting on a firm basis. In Mr. Graves
the listeners of the Dominions and Colonies will
find a keen and sympathetic guardian of their
interests with experience in practical pro-
gramme building. For more than five years
he has been Mr. Roger Eckersley’s right-hand
man. He is a nephew of Viscount Grey of
Falloden.

w (= wn wn
Operatic Developments at Broadcasting

House.

NE of the more important staff changes at

Broadcasting House will be the transfer
of a leading member from the Vaudeville to
the Music Department for the production of
studio opera.

1t is a surprisingly long time since the B.B.C.
gave us a series of operas specially adapted for
broadcasting. The reason is not far to seek.
I its original state the average opera is as
unwieldy an art form as could well be
imagined. The work of whittling it down and
eliminating absurdities in the libretta which
pass muster on the stage but never in the
studio calls for the patience of Job and the
energy of a Titan.

A German Offer.

For some time the German broadcasting
authorities have been concentrating on the task
and have now produced a library of nearly
sevenly operas in specially shortened versions
suitable for the microphone. I understand that
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B.B.C. DRAMA. Our artist has sent us this exclusive portrait of Miss
Ella Van Noys, whose presence makes (or mars) a radio play. This cele-
brated star can imitate all sounds from the squeaking of a new shoe to
In the ‘“atmosphere ’’ thus created,
the lesser stars are- often quite befogged.

the crash of a naval engagement.

Wireless Worla
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the whole collection has been generously placed
at the disposal of the B.B.C., with the result
that next winter British listeners will be able
to enjoy a season of fireside opera on a scale
never attempted before.

Each opera will occupy from an hour to an
hour and a half.
Scottish National Tests.
BY the time that the Edinburgh Radio Show

is opened, 7.e...October 12th, both B.B.C.

transmitters at Falkirk should be giving a full-
time service. Scottish National will probably
begin the first public tests on August 2z2nd.

= wn “n

A One-Armed Pianist.

POIGNANT item in the Promenade Con-

cert on Tuesday next, August 16th, to be
broadcast Regionallv, is Ravel’s Pianoforte
Concerto for the left hand, written expressly
for the soloist, Paul Wittgenstein, the distin-
guished pianist who lost his right arm in the
War.  With only five fingers, Wittgenstein
performs in such an amazing way that Ravel
is only one of the composers who have written
music specially for him. Richard Strauss wrote
his ““ Parergon ”’ for Wittgenstein, while Korn-
gold and FProkofiev have also ensured that the
one-armed pianist’s art shall not be wasted for
lack of suitable campositions.

“w» wn = @

Broadcasters *“ On the Air.”
IVIEMBERS of the Theatrical and Film ’ pro-

fessions,”” according to a leaflet issued by
Mr. James Raglan and Mr. Rivers Oldmeadow,
joint honorary secretaries, have formed a Stage
and Aero Club, with the primary object of
bringing aviation within the reach of its mem-
bers under ideal conditions. The club is to
Le open also to ‘‘persons engaged in broad
casting.”’

‘“ Obsession.”’
ONE of the outstanding play successes of the
year 1930,

»y

‘“Obsession,’” is at last to be
repeated on August 24
(Regional) and August
25 (National), thus com-
plying with the de-
mands of a host of
listeners received after
the broadcast two years
ago. ‘‘Obsession’’ s
an original play by
Dulcima -Glasby, one
of the B.B.C.’s ‘' play-
doctors’’ — those im-
portant people who can
seize upon a wholly un-
suitable stage play and,
by condensation and
interpolation, make it
endurable to the man
at the loud spealer.
Miss Glasby has a
flair for microphone
technique, and has in-
corporated a good deal
of her knowledge in her
original work, which is
to be produced by
Howard Rose. ‘Ob-
session’’ 1s a play
worth listening to.

WwWWwWWwW.americanradiohistorv.com

133

By Our Special Correspondent,

ITIES

Can You Beat it?

HE day of broadcast stunts evidently is

not yet over, for the American Columbia
Broadcasting System has just broadcast the
voice of Gertrude Ederle as she skimmed along
the Hudson River at 40 miles per hour behind
a specdboat piloted by Mrs. Guy Lombardo.
‘ Miss Ederle
will be remem-
bered as the first
woman to swim
the Euglish Chan-

nel, nearly six
years ago.
As an aqua-

plane is nothing
more than a flat
board six feet in
length, towed ap-
proximately 35
{eet behind the
speedboat, Miss
Ederle had a diffi-
cult feat to ac-
complish, for her

microphone had
to be guarded
fron: water. Al

though a spray-
proof and wind-
proof microphone
of the small hand variety was constructed
specially for this broadcast, it could not stand
complete immersion, so one of the new lupc]
types was employed.

Transmitter in Speed Boat.

A short-wave receiver was installed on tha
balcony of the Hudson River Yacht Club at
9znd Street, and the Hudson River, New York,
a one-watt transmitter being placed in ‘the
seating compartment in the stern of Mrs. Lom-
bardo's speedboat. A waterproof cable, at-
tached to the tow-line of the aquaplane, carried
the microphone circuit to Miss Ederle.

Another one-watt transmitter was installed
on the clubhouse docks. Through the use of
earphones, Miss Ederle was able to conduct a
two-way conversation with officials on shore
during a portion of the actual broadcast.

=

Opera on the Piano.
A RECITAL by George Mantle-Childe of

some of Liszt’s transcriptions of operatic
music will be given for Midland Regional
listeners on August 14th. The task is a diffi-
cult one for so young a player, as Liszt’s music
offers great technical difficulties. In his tran-
scriptions the composer cleverly caught the
inner spirit of the original music and managed
to suggest orchestral effects on the piano with
great skill.

(221 “ A U=}
He Said It.
\  THILE Mr. Bernard Shaw and his colleagues
on the B.B.C. pronunciation Advisory

Committee have been discussing how to pro-
nounce ‘‘beret,”” Mr. C. Drummond, an
announcer at 2YA, Sydney, has single-handed
had to decide how to say ‘‘ Taumatawhakatan-
gihangakoausunaatanenuiarangikitanetahu.”” 1t
is the name of the Maori locality which, as
you know, is twenty-six miles from Danne-
virke.
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, ““ The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompaniel by the writer's name angd address.

The Quality of B.B.C. Transmissions.

FROM the many illustrations that are pub-
lished from time to time showing the work-
ing of the B.B.C. organisation, it would appear
ihat the control engineers manipulate their
controls largely as the result of what they hear
from earphones. The limitations of earphones,
especially in the bass register, are, of course,
well known, and it would therefore be very
interesting to have some concise information as
to the use of carphones for the purpose in ques-
tion. Is any other and more satisfactory
means of control actually used at the same
time? J. BAGGS.

New Moston, Manchester.

109 Divisions or 180-degree Scale?

I HOPE that some of our manufacturers of

wireless apparatus will see and read that
cxcellent Jetter by W. A. B., Edgware, pub-
lished in your number of July 2gth.

I am sure that many wireless enthusiasts
will agree with me in saying that the great
majority of sets made in this country leave
much to be desired in matter of tuning controls
and dials, though in respect of their electrical
efficiency and compactness of chassis they are
all that we could wish for.

Ease and accuracy of reading are unfortun-
ately sacrificed too frequently for the sake of
appearance, and one sometimes regrets the
passing of the 1925 types of set with their con-
venient sloping panels and large, well-made
and graduated dials, whose sole defect was their
multiplicity.

Many sets are fitted with control kuobs which
are ioo small, badly made, and often eccentric,
and some manufacturers even copy the dread-
ful American practice of fitting knobs which
look like the door handles of a doll's house.

I dare say that many engineers feel, as the
writer does, a strong aversion for all types of
friction gearing, and certainly some of those
fitted to wireless sets can cause a wholc heap
of trouble. I note that W. A. B. suggests a
ioothed gear 2: 1 drive to increase the drum
dial surface available for graduation, and this
would seem to be a very sound scheme, and
one that might well be adopted. Also, why
do we never find a set fitted with the highly
efficient and convenient worm drive of which
a beautifully made foreign example was on sale
in London last summer at about 4s.?

As regards case of reading, in the case of
many sets, onc of which is unfortunately in
the writer’s possession, it is necessary to:—

(1) Fetch a pocket torch,

(2) Go down on one's knees,

(3) Use a magnifying glass
i order to obtiin an accurate reading of any
setting.

Of the practice of graduating dials in two-
degree spaces, or with the names of stations
only, the less sail the better.

A heartily agree with W. A. B. that every

« tuning dial should carry a scale graduated in

degrees, whatever other scale may be engraved
on it, and it is very satisfactory to note that
one famous firm have just put on the market
a set fitted with a vernier reading dial for
dergres of arc, which should prove a boon to
all tovers of mathematical accuracy which is
a necessary adjunct to satisfactory reception in
thiese days. Let us hope that other manufac-
turers will copy this scheme.

May I take this opportunity of expressing
appreciation of the recent additions to your
Journal, and also of the most interesting articles
on trade sets which you have been publishing
for some years past. May [ say that the per-
spective sketches of apparatus attached to these
articles are works of art. G. G.

Bournemouth.

Empire Broadcasting.

NIR. MANN, in his article which appeared in

your issue of June 22nd, treated us to
an outspoken criticism on the futile efforts of
G5SW to reach out to the various countries
which counstitute our far-flung Empire, when
many foreign stations succeed as a matter of
course.

Like Mr. Mann, 1, too, am situated in an out-
post of Empire, close to the North-East Fron-
tier of India to be concise, and the results [
have obtained in the past three years are pre-
ciscly the same as are apparently obtained in
Kenya, 4,000 miles away. This statement
only strengthens the opinion that Mr. Mann's
diagnostics are unfortunately only too true.

As the criticism on broadcasting has already
been very ably put, I would bring up yet
another subject which calls for a frank expres-
siou of opinion, and that is the general apathy
shown by British manufacturers in capturing
Enmpire markets. With a very few exceptions,
it 1s patent to anybody out here that no
attempt is being made by British manufac-
turers to study the various conditions and
requirements obtaining in various parts of the
Empire. This remark is amply illustrated by
a perusal of manufacturers’ advertiseinents in
The Wireless World. The various types of
receiving sets advertised very seldom incor-
porate the short-wave band (an essential
feature in this country of artillery-barrage
atmospherics)x and in practically all cases are
entirely operated by A.C. or D.C. mains. The
first point will be easily understood by those
with even the most meagre knowledge of radio
technology, but the second, I think, needs a
word of explanation. It must be remembered
that a great proportion of radio enthusiasts in
the Empire live many miles from a town,
where such things as A.C. or D.C. mains are
unknown, but who nevertheless look for their
sole contact with the outer world on their
radio receiver. For these many thousands,
therefore, dry batteries are the only source of
clectrical energy available. The suggestion
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oceurs, then, ““ Could not the British manufac-
turers reach out to this latent market by
duplicating their well-known models in battery-
operated form? *’

\What the British leaves nndone the Ameri-
can does for them, and that accounts for the
popularity of the American receivers out here.
The clarion cry of ‘“Buy British”’ is heard
even in this land, and those of us with Ameri-
can receivers can only answer, ‘‘ Let England
remember us, and we will readily respond to
the call.”

My remarks apply to the industry as a
whole, and not to the select few who are show-
ing signs of really studying Empire conditions.

M. W. P. LAWS.

Power-handling Capacity of Loud

Speakers.
l\/ R. HARTLEY very refreshingly points out

= that ‘“*with a moving-coil loud speaker
having a 7in. cone, with a flux density of 10,000
lines per sq. cm., a free movement of the cone
and coil of approximately three-quarters of an
inch at 50 cycles with 5 watts input is required.’’
May I be permitted to transpose and give the
further information that ‘‘ With the engine of
the Royal Scot having a boiler painted blue,
with 50 tons of coal on the tender, wheels one
mile in diameter would be required to use up
all the water’’?

It is difficult to see why the Gramophone
Company and Mr. Hartley feel it necessary to
interest themselves in an effusion which 1 would
bardly have expected from one of the column-
ists ‘‘Free Grid”’ so soundly berates, if his
aural appendages are so equipped by nature
that they respond to watts input rather than
the more usual acoustic output, leave him in
his misery.

In gratitude for all his valuable information
I will reciprocate and give ““ Free Grid”’ a tip
how to double the power-handling capacity of
his loud speaker—Ileave the field coil open. 5

Hendon, N.W 4. L. W. MURKHANM.

A Defect in Transmissions.

HI: article in The Wireless World of July
2z2nd entitled ‘A Defect in Transmns.
sions’’ brings to light a type of interference
which is likely to become increasingly troubie-
some. This interference is undoubtedly due to
ihe effects of over-modulation, but I doubt
whether it can fairly be described as ‘* fre-
quency modulation,”’ since there is no relation
hetween this deformation of the carrier anc
the form of the amplitude modulation which
is being applied. The radiation duriifg the
peaks of the over-modulation is a series of
pulses of very complex form, analogous to the
output of a primitive spark transmitter, which
they resemble very closely in their audio-fre-
quency effect. Owing to the complex nature
of the pulses, corresponding to components of
many different frequencies, seclectivity is of
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Hollywood’s missed opportunity,

Shocks and Stares.

WAS filled with righteous indignation a

little while ago when the B.B.C. peremp-
torily discontinued its broadcasts of the Stock
Exchange reports, thereby robbing me ot
the opportunity of making a cool million or
two from my armchair, apart from depriving
me of one of the brightest features of the
evening programme.

It appears that I am by no means the only
one who enjoys hearing about the merry
gambols of the bulls and bears in Throgmor-
ton Street, for prior to the news being re-
ceived that the feature was to be resumed,
many people sent stern letters of protest to
several of the ‘“dailies.”” There was one
particular letter from an indignant female
which compelled my attention, and I simply
cannot refrain from quoting part of it here-
with. .. . It was an event of the day
to hear how things were going in the city,
not only to my family, but to my servants,
who are of many years' standing, and all
have their small investments. . . "7 Shades
of William Q. Shakespeare, the great
scenario writer!| What an opportunity Holly-
wood has missed in not giving us a close-up
of an English butler trying, while doling out
the port, to preserve perfect sang-froid as the
loud speaker bellows forth news of the com-
plete wipe-out of his capital.

But stay, surely this is the very thing
which should provide material for one of the
radio playwrights. Imagine listening to the
heartrending sobs of the scullery maid as she
learns that the bottom has fallen out of silk,
taking half of her last week’s wages with it!

A Literary Discovery.

NE reads in the newspapers the com-

plaints of M.P.s that at times when cer-
tain controversial bills are hefore Parliament
their post-bags are filled to bursting point by
a mnoisy but well-organised minority. It
appears that M.P.s may receive thousands
ot letters all couched in similar terms, and
are thus apt mistakenly to assume that the
whole country is speaking as one man.

I have always been inclined to doubt that
this sort of thing did go on, but a recent ex-
perience has opened my eyes. A few days
ago 1 read in one of our best-known weekly
reviews a letter to the Editor in which the
writer, after referring to the forthcoming
Olympia Exhibition, demanded that it
should include, among other things, a sec-
tion, to quote his own words, ““ Showing new
radio users how to tune in without oscillating
neighbours’ sets.”” I sadly shook my head at
this despoiling of the King's English, and
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after wondering for a while what on earth
he meant by ‘“oscillating neighbours’ sets,”’
1 dismissed the matter from my mind.

Later that day I happened to board & tram-
car, and, having nothing to read, picked up
a paper, which, judging from its appearance,
had been used by a day excursionist from
Birmingham to wrap up his lunch. You can
judge of my amazement when, on turning to
the Correspondence Pages, I found the iden-
tical letter, word for word the same, and
signed by the same man.

Hastilv leaping off the tram I dived into
a nearby public library. Reaching the Read-
ing Room T dislodged an ardent student of
form at the nearest reading desk and turned
to the Correspondence Columns. To my de-
light T found the same letter again, and
quickly elbowing my way from desk to desk,
leaving a trail of indignant readers in my
wake, I found the same letter in practically
every other journal.

Very Obliging.

Having revealed this rather surprising state
of affairs I must express my astonishment and
admiration at the willingness shown by the
organisers of the Wireless Exhibition to ac-
cept suggestions from the public, for the very
next day there appearcd a letter from the
Lord Chief Organiser himself, stating that all
the things suggested by the previous day’s
correspondent were already provided for,
even to the extent of having demonstrations
to show people how to tune in “‘without
oscillating neighbours’ sets.”’

My curiosity is thoroughly piqued, and I
have already resolved to attend a demonstra-
tion in order that 1 may avoid committing
this dreadful crime against my neighbour.
I fear, however, that I shall have to hang
my head and confess shamefacedly that I
do not know how to ‘‘oscillate my neigh-
bour’s set,”” and shall have to take the

Oscillating a neighbour’s set.

humblest position in the beginners’ class to
learn how to perform this wonder before I
am in a fit state to learn how to refrain from
doing it. ‘Needless to say, I shall first have
to take a preliminary course in English in
order to find out what the expression really
means.,
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UNBIASED

By FREE GRID.

Selling “Time on the Ozone.”’

I HAD occasion a Tittle while back to refer

to an unhappy wireless experience which
befell me when spending a few days’ well-
earned rest by the sad sea waves, but lest it
be thought that my experiences in this direc-
tion were entirely unfortunate, I would hasten
to say that during my sojourn I was privileged
to hear finer quality of reproduction than 1
have heard for many a long day.

The local Municipality had resolved that
visitors to their resort should be put on a level
with the young lady in the celebrated nursery
rhyme, and have music wherever they went.
Realising the expense of providing about a
dozeu orchestras distributed about the cliffs,
they had equipped each promenade shelter
with a first-class loud speaker. In addition,
deck chairs were arranged at certain spots
where normally one might expect to find a
bandstand, and here, also, excellent loud
speakers with truly prodigious baffles were
provided.
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Agreed it was undesirable.

Neediess to say, all these loud speakers
were connected up to a central point where a
band was actually performing.

A microphone was also provided for an-
nouncing the items on the programme, but
the whole scheme was rather spoilt, in my
estimation, by annoying interruptions tfrom
the town publicity merchant, who inter-
spersed the musical items with exhortations
not to miss the fat woman on the pier, and
other attractions which the town had pro-
vided for its visitors.

A resident agreed with me that this was
very undesirable, and informed me that still
more regrettable features were being mooted,
as the City Fathers were considering the ques-
tion of selling time on the air to local motor
coach proprictors and other traders, so that
they could advertise their wretched services.

Of course, as this publicity matter would
be distributed to various parts of the town
solely by private land lines erected by the
Council, the P.M.G. could have no say in the
matter, but I do hope that common sense will
prevail, ‘and that if other resorts adopt this
method of providing music cheaply for the
benefit of visitors they will profit by experi-
ence and omit less desirable featurcs.
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NUTS TO CRACK.

HE present scries has been started by
The Wireless World for the benefit of
readers who like to work out little
problems for themselves and be suie that the
results they obtain are correct.
intervals wireless problems are presented, and
in the following instalment the answers are
given with the methods of working them out,
and hints on possible points of difficulty.
Problems 59, 60, and 61 have already been
given, and below the answers appear, whilst
another set of -problems is included this weck
for treatment in the next instalment.

(JUESTION 59.—If 10 kilocycles be taken as
the necessary frequency ‘“ spread *’ of a
broadcasting station, how many stations
could be operated on wavelengths be-
tween (a) 100 and 600 metres; (b) 3 and
8 metres?

Answer—(a) 250; (b) 6,250.

All that is needful here is to express the
various specified wavelengths as frequencies.
The frequency corresponding to a wave length
of A metres is given by 3x 10*/A cycles per
second, or 3x10°/A kilocycles per second.
The first band of broadcast stations will thus
have frequencies between 3,000 and 500 kilo-
cycles.  This range occupies a band of
2,500 kc., so that it could accommodate
2,500/10, or 250 stations.

The second group of stations will occupy
that part of the frequency ‘‘ spectrum *’ be-
tween 100,000 and 37,500 kc., i.e., a band
ot 62,500 kc. It will thus provide room for
no fewer than 6,250 stations.

It is interesting to note that the second
group could contain 25 times the number of
stations in the first; in other words, it has
provision for exactly 6,000 more stations!
This illustrates in a very striking manner the
possibilities offcred by the very short waves
in overcoming the congested state of the ether
in present-day broadcasting. With the grow-
ing improvement in short-wave t .chnique, the
vexed problems of quality and iuterference
may ultimately be solved along these lines.

QUESTION 60.—In order to measure the
resistance of a grid leak, a 200-volt meter
of 980 ohms per volt resistance is em-
ployed in conjunction with a dry bat-
tery. The direct voltage reading of the
battery is 144 volts, but if the grid leak
be included in the circuit the reading
drops to 24 volts. What is the value of
the leak?

Answer—g80,000 ohims.

This is quite a good method of ascertain-
ing the approximate value of a grid leak or
similar large resistance if a reliable high-
resistance voltmeter is available. The meter
resistance i ohms per volt is usually quoted
by the maker, but, if not, it can be readily
calculated by the simple expedient of
measuring the current taken by it in order
to produce a given deflection and applying
Ohm’s Law. In the present case, since the
meter is scaled for 200 volts, its resistance
will be 200x 980, or 196,000 ohms.

Let us denote the unknown value of the
grid leak by R ohms. Then, when the volt-

At frequent’

meter is connected to the battery through
R, the circuit will appear as in the figure.
Now, since the battery resistance may be as-
sumed negligible in comparison with the other
resistances in the circuit, we may regard
the P.D. of the batterv when measured
directly by the meter as equivalent to the

Measuring an unknown
value of resistance :
when it is included in
the circuit, the volt-
meter reading falls to
a value much below the
E.M.F. of the battery.

E.M.F. in the circuit illustrated. The cur-

rent flowing will therefore be :
I=LE/Total Resistance=144/(196,000 + R)
amperes.

Now we know that this corrent, flowing
through the voltmeter, causes it to register
a deflection of 24 volts, which is thus the
IR drop across its terminals. But this IR
drop is also given by the product of the
current tlowing and the meter resistance, so
that we may write:

{ 144
196,006 1 R
Solving this equation for R, we have 24 x
(196,000 + R) = 144 x 196,000 ; 24R =120
x 196,000; ", R=980,000 ohns.

x 196,000 = 24.

(JUESTION b1.—A transformer-coupled stage
of L.F. amplification incorporates a
device for tone-control by the use of
which the effective amplification of the
stage may be varied between 3 times and
0.15 times the magnification factor of the
valve. What is the amplification range
of the tone-control in decibels?

Answer—26.02 decibels.

Perhaps the simplest way of looking at
the decibel is to regard it as the unit in terms
of which the difference between two power
levels may be measured. If we take the
symbols P, and P, to represent two power
values, then the difference, D decibels, in
their power levels is given by

D=10x (logP, —log P,)
R

S ()

The ditference in power level thus depends
on the ratio between the two powers.

Since the decibel is defined in terms of a
ratio between powers, we must be wary in
applying it to
measure ratios be-

I
’ Iolog—I)'—. ;
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Instructive Problems
and their Solution.

the two voltages are imagined to operate

across the same resistance, R ohms, so
that the resulting power expenditures
may be compared. Thus, if the dif-

ference between V, and V., volts is to be
expressed in decibels, we assume each to

operate across a resistance R olims. The
Mi® V.2

two powers are then i and 1’7 watts, and
\

Y

the power ratio is We can now substi-

tute this for the ratio in. equation (1),

2

obtaining

Y \%
=5, e, D=20log ! . .. . (2).
A V,

In the example, we are dealing with volt-
age amplification, which, of course, is quite
a_different thing from power amplification.
Equation (z2) will therefore apply, V, being
vV, . 3

- 1s thus
V. pialtl 0.15
20.  Whence, D=20xlog 20=20x 1.301
26.02 decibels.

A
D=10log

3xp, while V, is 0.15 x 1.

NEXT SERIES OF PROBLEMS.

QuiESTION G62.—An electric lamp is marked £0-
watt 220-volt,  What carrent will it take from
220-volt D.C. mains, and what resistance will it
have at that voltage? What further specification
would be required before employing such a famp
in a D.C. mains receiver ?

QUESTION 63.—For a certain double-range volt-
meter, a current of 2 mA. gives a full-scale detlec-
tion on both the 6-volt and 250-volt ranges. What
is the rated resistance in ohmns per volt for the two
cases ?

QurstioN 64.—The H.F. current at 300 k. in
a certain reaction primary coil is known to contain
a 15 per cent, third harmonic. 1§ the fundamental
frequency E.M.F. induced in the coupled coil has
an amplitude of 12 mV., what will be the induced
E.M.F. of the third harmonic ?

NUTCRACKER.
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RECORDING FOR REBROADCAST

German programmes
are often recorded on
wax discs for subse-
quent transmission.
The photograph
shows the apparatus
used for duplicating
one of the soft records,
which can only be
used two or three
times.

tween other quanti-
ties such as voltages
and caurrents.  In
cases where it s
wished {o express a
ratio between ~volt-
ages in decibels, we
must first translate
the voltage ratio inlo
an equivalent power
ratio. This we can
do by making a con-
vention, viz., that

slliitaesnangut LA
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little use. Moreover, these pnlses affect’ a
receiver mainly by exciting the natural oscil-
lations of the tuned circuits, so that amy
attempt to increase selectivity by reducing the
decrement of the tuned circuits will increase
the response of the receiver to this type of
ihterference. D. A. BELL.

Berkhamsted, Herts.

Points for Manufacturers.

I HAVE recently noticed several instances in
which manufacturers of transformers and
chokes have given values which are exceedingly
high and do not obtain in actual practice.

As the permeability varies over very wide
limits with different values of magnetising
{ferce, it follows that as the inductance is a
direct function of the permeability, the induc-
tance which obtains in practice is dependent
upon the operating conditions.

Reference to characteristic curves of repre-
sentative alloys shows that the permeability is
more than doubled between a field strength
of perhaps o.05 gauss and 0.4 gauss. When
the transformer is subjected to ‘a steady
polarising field, the effective permeability is
then very much the same irrespective of the
A.C. field after a value of perhaps o.5 D.C.
gauss, the lowest value obtaining.

Obviously for inductance values to have any
meaning at all, the conditions under which
they are measured must definitely be stated.
Values such as the mutual conductance of a
valve are always given at specified working
voltages. Why, therefore, should manutac-
turers fail to specify the conditions under which
they measure their inductances, when the in-
ductance value varies more than the para-
meters of a thermionic valve.

Many figures are to my mind quite mislead-
ing  and I think that the trade as a whole
would do well to demand greater detail in
this direction. I am not for one moment sug-
gesting that manufacturers’ published figures
are inaccurate, but it is just as feasible to say
that a transformer has an inductance ol per-
haps 60 henrys as it is to state that a 7 h.p.
motor car will attain a speed of 200 miles per
hour. In the latter case it is a perfectly true
statement  providing that it is very much
“down hill with the wind behind,”” but this
is a condition which does not generally obtain.

Similarly, 60 henrys would not be obtained
under radio set operating conditions, with the
tvpe of transformer which T bave in mind.

PAUL D. TYERS.
Watford.
IT was only in Janunary last year that valve

manufacturers at last let D.C. users enjoy
privileges which those who could boast an
A.C. supply could long enjoy. But our
triumph was short-lived. The wvariable-mu,
A.C. and battery, came to put us behind once
more. I expect that we shall have to wait as
long for an indirectly heated D.C. valve to be
advertised and then half a year more before
we can obtain one! Meanwhile, the A.C. user
will go from strength to strength.

Harrow. R. M. C. KITTOE.

Quality and the‘Transmitter.

IT would indeed be delightful if the side-hands
in a broadcast transmission could be
climinated without spoiling the reproduction,
as Mr. Maugham suggests in his letter to The
Wireless World of June 15th. Especially do
we realise this here in Cambridge, where the
field strengths of interfering stations may rise
to as much as a fifth of those of Brookmans
Park or Midland Regional.

I am afraid, however, that if Mr. Maugham
will work it out in detail he will find that the
association between the side-bands and the am-
plitude modulatiOp is not a matter of accident,
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nor yet of a physical law, but of a mathematical
identity depending upon the relation :

(1 4+ a.sin pt) .sin qt

1 a i a .
= sinqt 2 sil (@ — p) t — zsin (g +p) ¢,

where the left-hand side represents a modulated
sine waye, and the right-hand side a carner
wave and two side-bands. Thus the amplitude
modulation and side-hands are not concomi-
tants, but are different ways of expressing the
same thing. Even the ‘* Monodial Super *’ could
not give us the high notes il its tuned circuits
entirely cut out the corresponding. side-bands.
This, of course, they do not do. It might seem
at first sight as though the use of true frequency
modulation, and a detuned receiving circuit,
would solve the dithiculty, since with this sys-
tem the whole range of sounds could be repro-
duced with as small a frequency variation of
the carrier wave as we please; but a little
consideration will show that we could not use
a circuit with a smaller decrement than those in
use without cutting the high notes, so that in-
telligible interference would be as bad as ever.
There would be no need for heterodyning,
however, and something might be done with
tone-correction. There would be some diffi-

culty connected with the introduction of har-
monics by the tuned circuits, but this should
not be insuperable.

This system is not likely to come into use
just yet, however, and a more practical method
of getting rid of heterodyne interference at
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separately from the band-pass filter which one
might incorporate after the first valve, but this.
is not a matter of immense importance.

Cambridge. P. S. H. HENRY, Ph.D.

Accentuating Upper Frequencies
at. the Transmitter.

DO not think that the plan of raising the

upper end’ ol  the transmitter-frequency
characteristic mentioned by wvour correspond-
ent, Mr. P. W. Willans, can be dismissed as
easity as, perhaps, Mr. Finlay would wish ;
anyhow, the B.B.C. has apparently been doing
this in its somewhat secretive manner.

It is an old principle in talking-film work
that the recording level at above, say, 4,500
cycles may be increased relative to the rest of
the range, as the harmonics produced by the
overloading of the sound track with an oeca-
sional very loud note ahove this frequency are
not reproduced by the reproducing amplifier
system, being above g,000 cycles.

Thus, given a transinitting amplifier which
overloads at audio-frequency just before over-
loading the carrier (and thus avoiding fre-
quency moduiation}, it is possible to make the
selectivity of the receiver as good as the
present band-pass and yet get a distinctly
longer overall response.

The fact that another station on an adjacent
channel was doing the same thing would make
very little difference, as one cannot modulate

R R

A GERMAN BROADCASTING CENTRE.—Zeesen, situated near Berlin, is the site of the famous

Konigs Wusterhausen broadcasting station.

The photograph shows the masts of the long- and

short-wave transmitters.

present is one which seems to have fallen into
neglect. I refer to the use of a directional aerial
having a sharp minimum (though even here
one is stumped when the stations to be separ-
ated are in- the same straight line with the
receiver!). Now that variable-mu valves and
high-frequency pentodes have got rid of the
necessity of introducing the main selective cir-
cuit before the first valve, such an aerial has
considerable possibilities in eliminating inter-
ference. With a little care, a frame aerial can
be made to show a much better minimum
than those usually fitted to portable sets, and
if made large, can be much more efficient. True,
the aerial would probably have to be tuned
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a s0-kilowatt carrier at more than 100% even
at 8,000 cycles.

This brings us to the arguments against either
a steadily rising or steadily falling character-
istic which nobody wants, anyway. The real
reason against such an arrangement is its ineffi-
ciency, as at a normal frequency of, say, 8oo
cycles only a very small proportion of the
carrier could be modulated.

May I finally heartily endorse your plea for
a multi-frequency test from the B.B.C. occa-
sionally so that, with the help of a simple valve
voltmeter or metal rectifier moving-coil meter,
we could tell what qualitv we are getting.

Orpington, Kent. B. T. WEDMORE,

.
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READERS’
PROBLEMS.

HESE columns are reserved for the publication of matter of general interest arising

out of problems submitied by our readers.
1o thetr technical questions by post are referred to * The Wireless Worla
*
Bureau, of which particulars, swith the fee charged, are to be found on page

Resistance Combinations.

T is obvious that manufacturers cannot pro-

duce fixed resistances in an infinite number
of ratings, and so it often happens that a par-
ticular value of fixed resistor—required, say,
for experimental work—is not available com
mercially. This is inevitable, but fortunately
the range of values produced is so large that
ordinary needs are well catered for.

Querists who write to us on this subject seem
often to ignore the possibilities of connecting
& number of resistances in series, in parallel,
or in series-parallel, so that the desired valuc
may be attained.  For the benefit of these
readers, they may be reminded that the valu

- of a number of resistances in series is equal
to the sum of their individual resistances.
The effect of connecting two resistors in parallel
is most easily ascertained by multiplying to-
&ether their individual values; the result is
then divided by the sum of the individual
values.

Eliminating a Circuit.
READER who has just constructed a det-2
L.F. radio- ummophone, which, so far as

the radio side is concerned, is intended to give
ﬂ%, reception of the local station, is in
culty with his tuning system. 1t is stated
that the reproduction of gmmophone records
is excellent, but no wircless signals are re-
ceivable. A diagram of the two-circuit input
tuner js submitted, and our correspondent,
who logically concludes that this part of the set
is almost certainly at fault, asks us to criticise
it and to say where the defect is most likely
to be. It is stated that all components have
been tested.

%
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Fig. 1.—Stage-by-stage filter tests : the primary
circuit is temporarily eliminated by interrupting
the inter-circuit coupling at point X and trans-

ferring the aerial to the coupling condenser C.C.

As the arrangement shown is entirely con-
wventional, and moreover is extremely simple,
any derangement should bhe revealed by

Readers requiring an individual reply
? Information

128,

straughtforward  tests. We are inclined to
think that in all probability there is no fault
at all; as the set is being used ut something
approaching the limit of its range, failure to
receive signals is probably due to the user's
lack of familiarity with this type of tuner.
It scems probable that, without an exception-
ally good aerial-earth system, nothing whatever
would be heard until the two circuits are
brought approximately into resonance.

The right procedure in such cases is tempor-
arily to concentrate one's efforts on the
secondary circuit ; any fault that may exist in
it should then l)e traceable uite casily, as
the factor of uncrrtamty is largely climinated.
As capacity coupling is employed in the cas
with which we are dealing. it should be par
ticularly easy to eliminate the primarv circuit
by cmploying the existing coupling capacity
as an aerial feed condenser.  This point is
illustrated in Fig. 1

Voltages for Variable-mu Valves.

VARI()UQ methods have been suggested for

ensuring the application of sensibly con-
stant anode and screening grid voltages to
variable-mu H.F. valves under changing condi-
tions of grid bias. But it should be made clear
that these schemes are always based on the
assumption of a fixed voltage supply from the
source from which the valves are fed. More-
over, it is necessary that the voltage of this
source should not be very greatly in excess of
that at which the valves are to work.

For example, it would be impossible to devise
a fixed resistance feed for a variable-mu valve
that would give reasonably constant anode and
screen voltages from a 500-volt supply. At am
rate, to do so would involve the use of i poten-
tiometer of such a low resistance that the cur-
rent consumed by it might well be excessive
from the point of view of economy.

This is the difficulty of a reader who wishes
to add a variable-mu H.F. valve to a high-
power local-station set, of which he does not
give full details, but where we suspect that a
sufficiently large surplus output is not available.

We can only suggest that he attempts to
adapt the voltage distribution system of an up-
to-date recciver like the ‘‘Modern Straight
Five "' to his own particular needs. A simplified
diagram of this system appeared in the ‘‘ Hints
and Tips '’ section of our issue for July 15th.

Field Current.

IT is admittedly something of a problem to
know how to obtain rectified current for
the field winding of a loud spealker, originally
designed for connection {o a D.C. mains, when
one’s supply system s changed over to
alternating current.

To a reader who finds himself in this pre-
dicament, and who asks for our advice, we can
only suggest thut he shonld first ascertain
the ohmic resistance of the winding, and also
the minimum current necessarv for energising
the field. - With this information it will not
be difficult to choose a high-voltage rectifier
capable of supplying the necessary current at
the correct voltage.
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There is also the possibility that the instru-
ment could be used as a smoothing choke in the
manner which is now so popular in A.C. sets.
Further, it may be that the field coil could
be rewound to a resistance that might suit our
correspondent’s set better than the present
winding. But it must not be forgotten, if this
latter suggestion is followed up, that the field
ampere-turns must not be sensibly less than
at present. At any rate, i{ they are, therc is
a risk that the field will not be sufficiently
intense for good results.

Adding Reaction.
IT is asked whether reaction can be added
to the " Modern Straight Five ' (T'he Wire
less World, June 22nd and June 2gth), and,
if so, how this addition should be carried out.

A suitable reaction control |

Fig. 2.
To.LF. ||

circuit for the ‘‘ Modern Straight

Five.”” Component references corre-

spond with those of the original
constructional article.

>»
té.:

om

m

» REACTIOM
o COIL

As this set has two H.F. stages, and a total
of four tuned circuits, the additiona! com-
plication of reaction should hardiv be
necessary, cither as an aid to sensitivity or
selectivity. Is use might, in exceptnoually
difficult receiving conditions, confer a slight
benefit, but would tend to upset the ovcrall
frequency characteristics.

However, done with care and used in
modcration, the addition of reaction mav he
regarded as permissible, and the normal
method of connection, .as shown in Fig. 2, is
applicable to the receiver in question. In
dealing with any “* 2-H.F.”’ set, the possibility
of introducing instability through the extra
wiring must be envisaged, and it would proli-
ably be wise to screen some, at least, of the
reaction leads.

FOREIGN BROADCAST GUIDE. %

(Italy).
| Geographical position : 41° 9 N.; 16° 51"E.
Approximate air line from London : 1,020 miles.

| Wavelength (Temporary) : 269.3m. Frequency :
1,115 kes. Power: 20 kw. !

E Time : Central European (coincides with B S.T).

' Standard Daily Transmissions.

120.00 BS.T.; gramophone records, time signal. news ;
20.45. main cvening programme ; 22.55, final news !
bulletin.

1 Mainly broadcasts {rom own studio but, later, will link

up with Rome and Naples, with which studio pro-

grainmes will be exchang

‘Opening signal : Carillon (gramophone record).

! Woinan announcer.

i Call: ELAR. (phon : Eh-yah Radio Bari.

i Closes down with the words: Signori. Buena Noite,
followed by Fascist hymn and ltalian Royal Anthem.

¢



www.americanradiohistory.com

A
PRACTICAL RADIO
JOURNAL
2274 Year of Publication

FRIDAY, AUGUST 19tH, 1932

Voru. XXXI. No. 7

Editor: HUGH S. POCOCK.

Editorial Offices: 116-117, FLEET STREET,
LONDON, E.C.4.
Editorial Telephone: City 9472 (5 lines).

Advertising and Publishing Offices: DORSET
HOUSE, TUDOR STREET, LONDON, E.C.4.
T '-phone: City 2846 (15 lines),

Telegrams: ‘“ Ethaworld, Ficet, London.”

CovenTry : Hertford Street.
Telegrams: Telephone.
“Cyclist, Coventry.” 5210 Coventry.
Birmingaam; Guildhall Buildings, Navigation Street.
Telegrams: Telephone:
“Autopress, Birmingham.” 2970 Midland (3 lines).

Mancuester: 260, Deansgate.

Telegrams: . Telephbone:
“Iliffe, Manchester.” Blackiriars 4412 (4 lines).

Grascow; 268, Renfield Street, C.2.

Telegrams: ‘““llitfe, Glasgow.” Telepbone: Central 4337.

PUBLISHED WEEKLY. ENTERED AS SECOND
CLASS MATTER AT NEW YORK, N.Y.

Subscription Rates:
Home, £1 1s. 8d.; Canada, £1 1s. 8d.; other
countries abroad, £I 3s, 1od. per annum.
As many of the circuils and apparatus described in these
pages are covered by patents, readers arve advised, before making

use of them, to satisfy themselves that they would not be
infringing patents.

CONTENTS OF THIS ISSUE.

Page
Points jfrom our Guide 5 .o 137
“Wireless World” Raby Superhet. 138
The Wireless Eclipse v .o 143
Practical Hints and Tips .. ve 145
The Wavelength Problem .. . 146
News of the Week .. L .. 149

The Attraction of Foreign Listening.., 150
Unbiased T G4 ne o 151
List of Exhibitars ,, Ve o 152
Guide to the Stands .. v oo 153
Broadcast Brevities .. v ve 155

What to See at Olympia % GO (1)
Letters to the Edifor .. e 3 . 169
Readers’ Problems . e .. 170

BROADCASTING STATIONS
ABROAD, pp. I—II.
FOREIGN PROGRAMMES,
pp- 111 —XXIII.

POINTS FROM OUR GQGUIDE.

ITEMS OF SPECIAL

LYMPIA, 1932, is an extraordinarily compre-
hensive Show ; there is something for every-
one, and no single field of wireless interest
has Deen neglected (p. 156).
+

The listener witliout a mains supply had a
real grievince last year, bhut this year he is
to have a ‘wide choice of up-to-date battery
seéts with modern features (p. 156).

4o e

The variable-mu valve appears to have entirely

snperseded the screen-grid valve (p. 168).

Any one of twelve pre-determined stations
can he selected at will by the operation of a
single knob. The name of the station selected
is shown on an illuminated indicator (p. 160).

+ + +
A set operated by a push-button system, prc-
tuned to the wavelengths. of nine stations. This
receiver embodies automatic volume control (p.
160).
+ + +
There is good news for the D.C. user, who can
now take liis choice from a number of H.F..
detector and small output valves, equal In
efficiency to the A.C. types (p. 168).
+ ot

In the D.C. range of valves there is a new
H.F. variable-mu type (p. 168).
+  + 4+

Totally screened and semi-screened ganged
condensers will dominate the stands of those
firms specialising in components of this class
(p. 163).

Amongst coils, the outstanding featuve this
vear will he the many varieties of special super-
heterodyne coils (p. 164).

+ +

Formo will show coils with the novel and
useful feature of including at the top of each
coil former a eircuit diagram giving connections
for each winding (p. 164).

+ 4+

The snperheterodyne principle has gained
ground, as it was hound to do. and in many
cases is combined with tone correction (p. 156).

Speaking generally, t set without a built-
in loud speaker is now a rarity, as is also one
f the multi-circuit type without ganged tun-
ing (p. 156).

+

The unusual centring spider in the new mains
and permanent magnet loud speaker models of
Sonochiorde Reproducers, Ltd., will jpepay
examination (p. 162).

+

A loud speaker with no resonance in the
region of 2,5600-3,500 cyvcles, which is a frequent
source of strident high-note response, and with
an output stated to be well maintained up to
10,000 eycles (p. 162).
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NOTE.

Large loud speakers for public address and
cinema work will be seen on the stands of Par-

tridge and Mee. Baker’s ‘‘ Selhurst” Radio,
Tannoy Products, and Epoch (p. 162).
+ O
From the techuical aspect, the new Pye

Model G is likely to prove one of the most in-
teiesting three-valve sets for A.C. mains opera-

tion (p. 158).
=0

Some of the new two-valve receivers are fitted
with high-power output valves; the Cossor
Model 222, for instance, supplies two watts of
energy to a built-in moving coil loud speaker
(p. 159).

Intevest in portable sets will inevitably centre
rouil the new portable superheterodynes, of
which there are several examples (p. 159).

+ +

One of the mosi interesting moving iron move-
ments will be shown by Shapland and Petter
(p. 162).

Dual-unit moving-coil lond speakers will prob-
ably make a last-minute appearance on many
stands, and they will be the principal exhibit
by Magnavox (G. B.), Ltd. (p. 162).

+ +  +

The superheterodyne forms one of the most
interesting classes of receiver this year, and
its rise to popularity lias been so rapid that
there are now few firms who are not showing

-at least one model (p. 156).
4+ 4+

A G.E.C. mains superheterodyne has seven
tuned cirvcuits, and a band-pass principle is
employed in hoth the signal frequency and
the intermediate circuits (p. 157).

Nine valves, including the rectifier, are used
in the Murphy Radio superheterodyne. Three
tuned circuits operate at signal frequency. Two
1.F. stages are followed by a duo-diode second
detector. from which automatic volume control
s obtained (p. 157).

+

+ +
An A.C. mains set with two H.F. stages,
with the unusual feature of four tuned circuits
arranged as two band-pass filters.
+ +
Progress has been made in the development of
the electroivtic type of condenser, of which
examples will he found on the stands of botit
Dubilter and T.C.C. (p. 164).
ol
A rapid and. accurate method of obtaining
pick-up characteristies will be shown by H.M. V.
(p- 167).

The news that the Garrard Engineering Co.
have produced a record changer of simple and
original design should ensure 4 good attend-
ance at their stand (p. 167).
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HE rapid nise to popularity of the

superheterodyne is to be accounted

tor by the ever-increasing con-

gestion of the broadcasting ether,
and there can be but few who doubt that it
1s the ideal type of receiver when something
mere than local reception is required. In
the past, however, superhieterodynes have
usually been rather high in their total cost
because of the large number of valves which
have been necessary for satisfactory results.
The development of an efficient single-valve
frequency changer, however, has changed
all this, and has permitted the design of a
superheterodyne employing a total of no
more than four valves.

The performance of such a receiver, of
course, is not equal to that given by seven-
and eight-valve superheterodynes of first-
class design, just in the same way as a
straight three-valve set gives poorer results
than the straight four- or five-valve receiver.
The four-valve superheterodyne, however,
will give a sensitivity rather better than that
of the best three-valve straight set, quality of
reproduction of a similar order, a degree of
selectivity which is infinitely superior, and
be of a strictly comparable total cost. Its
superiority to the straight three-valve set is
thus chiefly in the matter of selectivity.

The Pentode Voltages.

The principles of the new single-valve
irequsncy changer which have permitted the
development of such a receiver have been
fully described in two recent issues of this
journal, and it is consequently unnecessary
to go into them here, and we can pass on
to a consideration of the receiver as a whole.
The complete circuit diagram 1s shown in
Fig. 1, and 1t will be seen that the fre-
quency changer is preceded by the usual
inductively coupled two-stage band-pass
filter, the inductive coupling being provided
by means of a link circuit. The aerial is
connected on to the primary of this filter
through the o.ooor mifd. compression-type
condenser C,, which is used also for the
adjustment of the ganging. The coils are
individually and completely screened to

avoid the direct pick-up of signals, and the
waveband switches are built into their bases.

The first valve is a pentode of the AC/Pen
{vpe, and its control grid is connected to
the secondary of the input filter, so that the
incoming sigual is applied to 1t. Grid bias
is obtained by the usual method of inserting
a resistance in the cathode lead; optimum
signal strength results when this resistance
R. has a value of 500 ohms and is shunted
by a o.1 mfd. condenser C,. Oscillation
takes place between the anode and space
charge grid circuits, and it will be seen that
the reaction coil is connected in the latter
circuit with the tuned osciliator winding in
the anode. The space charge grid requires
2 potential of about 30 volts only, and as

FEATURES.

i
t
1
i Four-valve self-contained A.C. superhelerodyne
] with new self-neutralising single-valve penlode
H frequency changer. Band-pass pre-selector and
3
1
|

single-dial tuning with completely screeied
coils. Variable condenser wilh shaped plates
{o maintain correct oscillator racking. Four
tuned circuits are used in the I.F. circuils
and form two narrow-width band-pass fillers.

The second detector (grid rectification) is (rans-

former-coupled to a penlode oufpui valve which
i delivers some 1,500 milliwalls to the moving-
| coil loud speaker, (he field winding of which
1: acts as a smoothing choke for the H.T. current.
! Automatic lone correction is derived from the
i pentode and permils high-qualily reproduction
1 being obtained in a simple manner with a
! maximum of selectivily. The conlrols are four
i in number, namely: tuning conlrol, radio-
i gramophone swilch, wave-range swilch, and
i combined volume conirol and mains on-off
i switch.

it then passes a current of 0.68 mA. this
is provided through the voltage-dropping
resistance R, of 250,000 ohms. A by-pass
condenser C, of o.1 mfd. is provided to
give a free path for the oscillations between
the space charge grid and the cathode.
The anode circuit of the frequency changer
appears more complex than it really is, for
the intermediate-frequency transformer and
oscillator circuit seem inseparable. Actually,
the tuned-oscillator -circuit is shunt fed from
the pentode anode, with the primary of the
1.F. transformer acting as an H.F. choke,
and the primary trimming condenser acting
as the oscillator feed condenser. The con-
denser C,, therefore, is, in practice, treated
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Wireless World

Baby Superhet.

Part 1.

Circuit Details of a 4-Valve Receiver
of Exceptional Performance.

By W. T. COCKING.

as the normal trimmer on the I.F. trans-
former, and is adjusted as such, its other
function of feeding the oscillator circuit
having no effect upon it.

The Tuning System.

The {wo pre-selector circuits are tuned by
two similar sections C, and C, of the special
three-gang condenser, the third C, of which
has vanes so shaped that correct ganging
is automatically obtained on the medium
waveband without the necessity for using
padding condensers. On the long waveband,
however, a padding condenser is still neces-
sary, and this takes the form of a com-
pression-type condenser C, with a maximum
capacity of 0.002 mfd.  As there is no
direct-current flow through the tuned-
oscillator circuit, this condenser can be con-
nected directly in series with the long-wave
oscillator coil, and a single switch used for
the waveband change.

The secondary of the first 1.F. trans-
former, which 1is, of course, tuned to
110 kc., 1s of normal type and feeds the
variablemu I1.F. valve. This valve is
coupled to the gnd detector by another
similar transformer, so that a total of four
tuned circuits is employed in the inter-
mediate-frequency amplifier. Being used in
two pairs of coupled ceils, these circuits
naturally form two band-pass filters with
adjustable coupling, so that the optimum
compromise between the conflicting factors
of selectivity and quality is readily reached.

The anode of the I.F. valve is fed from
the 200 volls line, while the screen grid is
fed from the potentiometer comprising R,
and R, of 20,000 ohms and 15,000 ohms
respectively, and is maintained at earth
potential to I.F. currents by the o.1 mfd.
condenser C,,. The fixed minimum bias is
provided by’ the 250 ohms resistance R,,
which-1s by-passed to earth by another o.1
mfd.. condenser C,,. Volume control with
a variableemu valve is naturally by the
variation of its grid bias, and a 15,000 ohms
potentiometer R, is so connected that it acts
as a. variable resistance in the cathode cir-
cuit. The free end of the resistance element,
however, is connected to the aerial, so that
it also acts as a resistance shunt across the
aerial and earth, and so reduces the aerial
input to the set at low volume settings and
prevents overloading of the first detector.
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Wireless World Baby Superhet.—

The mains on-off switch S, is ganged to this
volume control, so that complete rotation
of the knob in an anti-clockwise direction
switches off the set.

The Detector and L.¥. Circuits.

When acting as a detector, the third valve
is fed from the I.F. stage, and rectification

Wireless Warldl

amplifier, and bias is then needed. The
pick-up, therefore, is connected between
the grid of the valve, by means of the
switch S,, and negative H.T., and the
1,000 ohms resistance R, shunted by the
1 mifd. condenser C,, then automatically
applies the correct voltage to the grid.
The coupling between the detector and the
output valve is by means of a 5-1 ratio
transformer, resistance-capacity fed by the

Fig. 1.—The complete circuit diagram. C;, and C,, are of the 400 volts working type, while

C,; is an electrolytic condenser for working at 440 volts.

type, the resistances are all rated for 1 watt.

The mains switch and the volume

Excepting R,;, which is of the 3 watts
control are

linked together, and operated by a single control knob.

139

effectively serves its purpose and causes no
audible reduction in the high-frequency
response. Detector decoupling is obtained
by means of the 20,000 ohms resistance R,,
and the 2 mfd. condenser C,,. The stand-
ing no-signal current is about 2.5 mA., a
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takes place with the aid of the 0.0001 mfd.
grid condenser C,, and the 250,000 ohms
grid leak R.. As no bias is then required,
the lower end of the I.F.-transformer
secondary is returned directly to the detector
cathode. When using a gramophone pick-
up, however, this valve must act as an

20,000 ohmms resistance R, and the 1 mfid.
condenser C , while the 0.005 mid. con-
denser C , serves to prevent the leakage of
1.F. currents into the L.F. circuits. This
capacity may seem rather high, but is neces-
sary in the absence of any H.F. choke;
with the other circuit values chosen, it

The front of the receiver showing the four controls comprising tuning control, radio-gramophone
switch, wave-change switch, and combined volume control and mains on-off switch.
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figure which is ample to allow of sufficient
L.F. output being obtained from the detector
for the complete loading of the output valve,
but is not so high that this stage can easily
be overloaded.

For the convenience of readers consiruct-
ing this sel, blue prinls are available
from the publishers at /6, post free.

PO
Immcmmmmanmm—m——

The output valve is a pentode capable of
delivering 1,500 and 2,000 milliwatts to the
moving-coil loud speaker, to which it is
transformer coupled. Its control grid is
negatively biased by the 250 ohms resistance
R, in the cathode lead, and grid decoupling
1s provided by the 50,000 ohms resistance
R,, in conjunction with the r mfd. con-
denser C,;. Both the screen grid and the
anode are fed directly from the common
200-volts line, from which a 25,000 ohms
3-watts resistance R,, is shunted {o earth
in order to maintain a load on the mains
rectifier and prevent a voltage rise during
that period after switching on in which the
valves are warming up.

Speaker Field Smoothing.

The mains transformer has one secondary
providing 4 volts at 4 amperes for the valve
heaters, and another rated at 230 volts
180 mA. for the H.T. supply. This
secondary is connected to the H.T.g metal
rectifier in a voltage-doubling circuit pro-
vided by the two 4 mfd. condensers C,,
and C,,, and gives a total output of some
360 volts. The current then flows through
the 2,500 ohims field winding of the moving-
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WIRING PLAN AND GENERAL LAYOUT OF COMPONENTS.
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The clean layout ensures case of wiring and the metal-covered baseboard assists in screening.
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EFFICIENT FREQUENCY CHANGING WITH SINGLE VALVE.

VOLTAGE DOUBLING CANCED CONDENSER

CONDENSERS Q COUPLING  CONTROL

METAL RECTIFIER HT 9
TRIMMERS

WAVE-RANCE
SWITCH
RADIO — CRAMO
SWITCH
TUNING CONTROL
COMBINED VOLUME CONTROL
FREQUENCY CHANGING AND  ON-OFF  SWITCH
VALVE AC /PEN IF VALVE VMS4
2nd DETECTOR VALVE 354V
ELECTROLYTIC
e ‘. CONDENSER
TRANSFORMERS — 1§
N '
MAINS
TRANSFORMER
OUTPUT VALVE
AC /PEN
=
A
SOCKET FOR

LF TRANSFORMER LOUD SPEAKER PLUC

AERIAL

SERIES AERIAL CONDENSER

HinND

Two views of the receiver chassis. The signal frequency and oscillator coils are mounted
beneath the baseboard.
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coil'speaker, which provides the sole smooth-
ing in conjunction with the 8 mfd. electro-
lytic condenser C,,. The voltage drop along
the speaker field 1s about 125 volts, so that
‘gver 6 watts are available for ils energisation.
The field winding of a moving-
coil loud spcaker is of high in-
ductance, so that il
provides ample
smoothing of
.the H.T. sup-

Inthe foreground can be seen

the principal components of

the mains equipment. The

=lectrolytic condenser assists

<ansiderably in eliminating
hum.

ply. There is, however, a serious possibility
that if much ripple be present on the current
fed to the field, hum will be introduced
directly into the speech coil.  To obviate
this possibility, therefore, the speaker is
fitted with a hum-bucking coil, which con-
sists of a winding around the field coil which
is connected in series with the speech coil,
and in such a way that the currents induced

LIST OF

After the particular make of component used in the
oryginal model, suitable alternative products are given
1N some inslances.

Three-gang superhet condenser (Polar ‘' Star ")

Diai (Cyldon ** Sector Vision " type v.D)

Set of Coils (Colvern Type K.B.L.C. ganged, for under
baseboard monnting, with 1 Type K.53.)

L.F. Transtormers, 110 k¢. (Wearite Type W.W.I1.F.)

Wire.wound volume conirol, 15,000 ohms and mains switeh

(Wearite Type Q.V.C. and G.49)

-

-3

1 Switch (Wearite G.40)
1 Mains f{ransformer for H.T.0 rectifier with 4 volts 4
amps. C.I. secondary, and primary 200-250 volts

(Junit Type W.H.T.98)

1 H.T.2 rectifier (Westinghouse)
5 5-pin valve holders, suh-hase type with terminals (Clix)

(Eddystone.)
Electrolytic condenser, 8 mis. (¥.C.C. Type £02)
Fixed condensers, 4 mfds., 8t0-volt D.C. test

(O Y

(T.C.C. Type 80)
3 Fixed condensers, 1 mid., 500-volt D.C. test
. (T.C.C. Type 65)
1 Fixed condenser, 2 mfd., 500-volt D.C. {est
C.C. Type 65)

-

(T.
Fixed condenser, 1 mid., 400-volt D.C. test

(T.C.C. Type 50)
4 Fixed condensers, 0.1 mfd., 400-volt D.C. test
(T.C.C. Type 50)
1 Fixed condenser, 0.0001 mfd., mica (T.C.C. Type 34)
1 Fixed condenser, 0.005 mid., nicu (T.C.C. Type 34)
mfd.

1 $emi-fixed condenser, 0.0001/0.00001
(R.1. “ Varicap Neo. 2')

Wireless Worldl

in them from the field are in opposite phase.
Provided that this precaution be taken in
the speaker, it is a perfectly practical propo-
sition to utilise the speaker field for the sole
smoothing equipment of a receiver, and
considerable economy results.

It will be observed that the usual
resistance - condenser tone - control
circuit is not fitted to the pen-
tode, nor has any high-
frequency tone cor-
rector been pro-

e~ -

vided for
eliminating  the
effects of sideband

cutting in the tuning
circuits. Nevertheless,
although no special circuits are
o included, such tone correction
1s, 1n fact, employed. A pentode used with
any ordinary Joud speaker accentuates
very considerably the upper audible {fre-
quencies, and the purpose of the usual
tone-control circuit is to prevent this by
reducing the high notes. In this receiver.
however, the high notes are already reduced
prior fo the pentode by sideband cutting, so
that any further reduction would result in

PARTS.

Semi-fixed condenser, 0.002/0.0005 mifd.

(R.I. ** Varicap No. § ')

-

4 Ebonite Shrouded terminals, Aerial, Earth, and two

Piek-np (Belling-Lee Type “ B*)
2 Metallised resistances, 1 watt, 250,000 ohms (Dubilier)
1 Metaliised resistance, 1 watt, 50.000 ohms (Duhilier)
3 metallised resistances, 1 watt, 20,000 ohms (Dubilier)
1 Metallised resistance, 1 watt, 15,000 ohns (Duhilier)
1 Metallised resistance, 1 watt, 1.000 ohins (Dubilier)
1 Metallised resistance, 1 watt, 500 ohms (Dubilier)
2 Metailised resistancdes, 1 watt, 250 ohms (Dubhilier)
1 Metallised resistance, 3 watts. 25,000 ohms (Dubilier)

(Claude Lyons. Lid.)

1 L.F. transformer, 5 : 1 ratio (Varley “ Niclet » D.P.22)
1 Valve screen, open top iype (Colvern)
1 5-pin plug (Bulgin P.3)
Screened sleeving (Goltone)

(Lewcos. Harbros.)
1 Loud cspeaker, 2.500-ohm fietd, Pentode transformer and
Innn-bueking coil (Rola F.P. 2,500)
{Magnavox Model 142.)

1 Cabinet (Camco * Empire *')
1 Piymax base. 15"gin. X 10in. x iin.; ¢ Pieces fin. ply wood,
OMiein. X 3in.: 1 Piece din. ply wood 15'%4sin. x 3in.:
1 Piece 16 gavtge alumininm 15%6in. x 32in. (Peto-Scott)

Flex, tinued copper wive, screws, systoflex, ete.

Valves

2 Mazda AC/Pen, 1 Marconi VMS4, 1 Mullard 354V.
(2 Marconi MPT4 or Osram MPTS. Osram
VMH4 or Mazda AC/SIVM. Mazda AC/HL
or Marconi MH4 or Osram MH4.)
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excessive bass. Looking at the matler from
another angle, it can be said that the normal
accentuation of the high notes with an un-
corrected pentode is just sufficient to correct
for the sideband cutting, and so a special
tone-correction circuit is unnecessary. True
automatic tone correction is thus secured,
and with a saving in apparatus, for it is
necessary to use neither a special tone cor-
recter nor the usual pentode-compensating
circuit.

Notes on constructing and adjusting 1he
recetver will be given n the concluding
instalment, appearing on September 2nd.

THE POST OFFICE AT
OLYMPIA.

W\TO[ the least fascinating stand at
1 Olympia is that of the General Post
Office, whichy is mainly devoted to showing
methods of overcoming electrical inter-
ference with broadcast reception.  On the
principle that an ounce of practice is worth
a ton of theory, at least where the general
public are concerned, experts from the Dollis
Hill Research Station are giving working
demonstrations showing how noises can be
eliminated by the use of suitable chokes.
For example, a vacuum cleaner, a street-
traffic signal, and various types of medical
high-frequency apparatus are set in opera-
tion on the stand and their effects noted on
a standard radio receiver. An eliminator of
a type approved by the Post Office is then
switched into circuit, demonstrating that local
interference of the most virulent tvpe can be
effectively overcome.

Of special interest in the light of recent
developments are the ultra-short-wave trans-
mitters and receivers developed at the Post
Office Research Station. These sets are
being demonstrated on the stand.

Broadcast listeners will be interested in an
exhibit showing typical Post Office telephone
circuits used for musical transmissions in
which the best possible quality is required.

A special Post Office is established at
Olympia to enable purchasers of wireless sets
to take out their licences forthwith.

THE B.B.C. EXHIBIT.

T the B.B.C. stand attention will be
focused on the scale model of Broadcast-
ing House.  The model is on a scale of
iin. to a foot, and is approximately sft. long
and 3ft. wide. The exterior of the front and
the west side are shown, while from the
east side visitors can see a cross-section down
the centre of the interior.

The 1}-kilowatt amplifier supplying specch
and music to the exhibition stands is also
on view. On the left of the main amplifier
unit will be seen a rack on which is mounted
the input equipment, comprising five stages
of R.C.C. amplification. The output from
this rack is fed to the power amplifier, which
consists of two stages of push-pull R.C.C.
amplification, the high- and low-tension cur-
rent for whiclhh 1s obtained from a motor-
generator sect.
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The Wireless Eclipse.

HE complete art of wireless—or is

it now a science?—borders on and,

indeed, overlaps many other

branches of knowledge. This is
readily seen from mere consideration of the
number of other sciences that are concerned
with the day-to-day operations of wireless,
and even more particularly with the develop-
ments that are continually proceeding. The
““heavy’’ electrical engineer comes into his
own at the ‘‘kilowatts’ transmilter; the
civil engineer designs its essential masts.
The modern valve is the product of
engineer, physicist, and chemist alike. The
theoretician analyses circuits and circuit-
properties, and the mathematician is called
in to help him when the calculations be-
come—as they often do—too much for the
technician. The stimulus of audio-frequency
technique due to the cxpansion of broad-
casting has led 1o great advances in
acoustical knowledge, which, in turn, are
used to improve our conditions of repro-
duction.

The world-wide broadcast nature of wire-
less propagation has brought it prominently
into focus in connection with large-scale
cosmic physics. Here, however, it looks as
if wireless had almost more to give to the
other science than {o receive from it.

The Ionised Layers.

Incidentally, it is interesting to recall that
a year before Marcom used an elevated
aerial to provide an effective radiator for his
early transmissions, the very first elevated
aerial was erected by Popoff. But Popoff
used his aerial for the purpose of receiving
at a distance the effect of thunderstorms.
The first wireless aerial—to say nothing of
Benjamin Franklin’s still carlier attempts—
was thus one for atmospherics; so that we
cannot really complain if these still exercise
their priority and give us trouble at times.
Since then 1t has been shown that there is
a strong correlation between meteorological
conditions and atmospheric sources, and
methods have been developed by the Radio
Research Board to locate the sources of in-
dividual atmospherics. How far this may
ultimately be of advantage to routine
meteorology and weather forecasting is still
a matter for investigation. Possibly it may
prove a useful adjunct to the inferences that

When and Why it Occurs.

/ UST as the passage from daylight
] to night conditions and vice versa
have a marked effect on the intensity of
received wireless signals, so an cclipse
of the sun produces similar results. It
is now belicved that when corpuscular,
as distinct from light, radiations from
the sun are intercepted by the moon,
the intensity of wireless signals is also
affected. The corpuscular and light
eclipses will not occur at the same
time but will follow one another, due to
the difference in their rate of travel
from the sun. The present article dis-
cusses these effects in connection with
an eclipse of the sun, due to take place
on August 31st.

are to be drawn from the movement of
depressions and anti-cyclones, so that the
toad may have ‘‘ yet a precious jewel in his
head.””

The latest application of wireless propaga-
tion is to use it for new determinations cf
the nature of solar radiations.

It is now many years since Heaviside and
Kennelly suggested that an ionised layer of
the atmosphere—deriving its ionisation from
solar activity—was responsible for wireless
signals travelling to distances that on pre-
vious theory they ought not to have been
able to reach. Even now it is quite a few
years since classical experiments by Prof.
E. V. Appleton proved beyond doubt the
existence of such a layer. A little later—
somewhere about 1927—he suggested that
there were actually two layers; or, perhaps,
‘““regions’’ should now be regarded as a
better description.  Since then additional
evidence appears to put it beyond dispute
that there are two such regions, one about
80 to 100 kilometres high, and the other at
about 230 kilometres or more.

Fig. 1.—The optical shadow (shaded band) and the corpuscular shadows calculated for the
solar eclipse of August 31st.
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The Wireless Eclipse.—

The question now arises, ‘* What particu-
Jar types of solar agency are responsible for
these two regions? *’ It appears that wireless
signals are likely to be, once again, the
method of solution. It is suggested by
Prof. S. Chapman, the well-known
authority on aurora and terrestrial mag-
netism, that the upper of these regions
derives its iomisation from ultra-violet light,
and the lower from ‘corpuscles or particles
shot off by the sun.

Corpuscular Eclipse.

Now, it is extremely difficult to devise
experiments which in ordinary” day-to-day
conditions would give measurements that
could cast light on this point. But an
eclipse of the sun gives a particular type of
cut-oft of the sun’s influence. Light, we
know, travels at the rate of 300,000 kilo-
metres per second, whereas the corpuscular
particles of the nature suggested - by Prof.
Chapman are estimated to have a rate more
of the order of 1,000 kilometres per second.
This means that, to an observer on the earth,
the corpuscular supply will be interrupted
before the wvisible and ultra-visible light
shadow is cast by the moon’s intervention. It
1s not very difficult to see that a difference
in time may be expected between the
eclipsing elfect of the moon on the two
different types of solar emission. The moon
is about 240,000 miles from the earth, so
that the effect on light, travelling at the
rate of 186,000 miles per second, will be
experienced at the earth’s surface in just
over a sccond, that is, relatively instantan-
eously. On the other hand, particles travel-
ling at the slower rate already suggested,
viz., 1,000 miles per second, will not be cut
off at this time. It is not, however, so easy
to see why the corpuscular eclipse should
actually take place at the earth’s surface
before the optical eclipse.

An Explanation.

The explanation given by Prof. Chapman
is as follows: —

Light is emitted effectively from all the
visible disc of the sun, and the eclipsing
effect, as seen at the carth’s surface, ‘consists
of a large penumbra or region of partizl
shielding, and only a relatively small region
of umbra, or total eclipse, as shown approxi-
mately in Fig. 2 (b). The theory of cor-
puscular emission—which need not be con-
sidered here in detail—appcars to indicate
that this cmission only proceeds from a
relatively limited and central part of the
disc. At great distances from the sun, as,
for example, near the earth’s surface, the
particles form a nearlyv parallel beam. The
particles thus cross the carth’s orbit in a
direction nearly radial from the sun, so that
the moon creates something closely ap-
proaching a shadow-cylinder, as shown in
Fig. 2 (a), having a cross-section which 1is,
at the earth’s surface, nearly equal to the
diameter of the moon itself,

Now, when the moon is on that side of
the earth nearest to the sun it has a velocity
ol about 1,075 miles per minute in the direc-
tion of the orbital motion of the earth.  The
particles have an equal and opposite trans-
verse velocity relative to the moon, while
their velocity in the radial path from sun

Wireless Warld

to earth is, as stated, 1,000 miles per second,
or 60,000 miles per minute. As a result, the
shadow-cylinder carved out by the moon
(treating the corpuscles as moving com-
pletely parallel to each other) has a back-
ward slope of approximately 1 degree.
During the four minutes taken for the
particles to travel from the moon to the
earth the transverse lag of the particles or
of the shadow-cylinder will be 1,075 x4=
4,300 miles behind the moon. About the
time of a solar eclipse the moon is moving
with a velocity nearly parallel to that of the
earth but less than it by about thirty-five
miles per minute, so that the corpuscular
shadow-cylinder will strike the earth
4,300/35 or 123 minutes before the axis of
the optical shadow-cone reaches the earth.
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Fig. 2.-—Showing the difference between the
incidence of corpuscular and optical shadows.
(a) The corpuscular eclipse in progress befoyej
the light eclipse begins ; (b) the light. eclipse in
progress, the corpuscular ‘eclipse being over.

These successions of shadow regions are
shown in Fig. 2, which is not, of course,
drawn to scale, the angles and dimensions
being altered to emphasise the points men-
tioned above.

Previous wireless observations during
eclipses have certainly revealed that the
passage of the moon produced effects com-
parable to those of sunset, darkness, and
sunrise. But experiments have not pre-
viously been oriented towards looking for
cffects so remote frem the band of optical
totality or even partial optical eclipse, as
would appear necessary. This is well illus-
trated by the map of Fig. 1.

Are you in the Corpuscular Shadow ?

On August 31st there will be an eclipse
whose band of optical totality will fall chiefly
mm Canada and Eastern U.S.A., as shown
by the shaded arca.  But, assuming the
rate of corpuscular travel already mentioned,
the various eclipsed regions in the ‘‘cor-
puscular shadow’ have been worked out
by the Royal Astronomical Society to be
as shown at the other parts of Fig. 1. A
considerable part of Northern England and
South and Mid Scotland thus fall into_a
region of pronounced corpuscular eclipse,
while the general distribution illustrated in
the map shows the wide separation in time
and in space that may occur between the
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two types of wireless. shadow that have
already been mentioned. It is a pity that
so much uninhabited Atlantic Ocean f{alls
within the ‘‘ corpuscular shadow’’ : but, un-
fortunately, we arc not yet able to place
eclipses. where our wireless scientists would
like them.

The August 31st eclipse should, however,
even with these limitations, provide oppor-
tunity for observing the effect of the two
types of shadow on wireless signals. The
Canadian Government is arranging for
wireless observations on a site in the track
of the optical shadow. Othier expeditions
being madeé”in connection with the Second
International Polar Year should be in a
position to make observations at places
within the corpuscular eclipse, but a wide
network of observers within or near this
region would be a very welcome addition.
Prof. Appleton has pointed out that, in the
case of the 1927 eclipse, wireless observa-
tions of great scientific value were obtained

- with apparatus-of a modest type, such as a

simple  galvanometersrecord  of  signal-
intensity.  Amnateurs will be able to devise
apparatus for themselves.

Wircless amateurs participating in these
observations should communicate with Prof.

Appleton at  King’s College, Strand,
London, W.C.2.
The Wireless World
INFORMATION BUREAU.

Conditions of the Service.

(1) THE service is intended primarily for
readers meeting with difficulties in the con-
struction, adjastment, operation, or maintenance
of wireless receivers described in 7he Wireless
World, or those of commercial design which
from time to time are reviewed in the pages of
The Wireléss World,  Every kndeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a nature
that they can be dealt with satistactorily in a
letter.

(1) Communications should ke addressed to
The Wireless Waorld Information Bureau, Dorset
House, Tudor Street, E.C.4, and must be accom-
panied by a remittance of 5s. to cover the cost
of the service. The enquirer’s name and address
should De written in block letters at the top of
all commumications.

(3) The fee of 5s. covers the reply to any wire-
less technical difliculty, but in special cases,
where the enquiry may involve a cousiderable
amonut of investigation, an increased fee may
be necessary. In such cases a special quotation
will be made.

(1) Questions should be clearly writien and
concisely worded in order to avoid deluy.
Where enquiries relate to trouble experienced
in receivers built to specifications in 7'he Wire-
less World a complete account should be given
of the trouble, and especially the symptoms.

(3) Where reference is made to published
articles or desecriptions of apparatus, the title
of the article, the date of publication in Tle
Wireless World, and the page reference number
should be given, in order to facilitate reply.

(6) Fall circuit diagrams, constructional
details of apparatus, or values of components
for home-designed receivers cannot normally be
supplied, but ecircuit diagrams sent in with
queries will be checked and criticised.

e e e e e e e e e = . 2t o O P i e

(7) Particular makes of components cannot, in
general, be recommended, but advice will he
ziven as to the suitability of an individual com-
ponent for a particular purpose specified by
the enquirer.

———e
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LTHOUGH H.F. chokes are generally
trouble-free components, they are some-
times responsible for an inexplicable falling-
off in sensitivity at certain wavelengths or
over certain narrow bands of frequencies.
Effects of this nature may be due to what

. are known as ‘‘flat
Testing spots”’ in the choke,
H.F. which may offer an oppo-
Chokes. sition to currents of these

frequencies that is very
much below the average value.

It is useful to know that by the simplz
expedient of connecting the choke across any
one of the tuned oscillatory circuits of a re-
cetver we have a method of testing its effi-
ciency that is adequate for most purposes,
if not entirely beyond criticism.

The connection of a choke in this manner
(see Fig. 1) is bound to introduce some loss
in signal strength, although with modern cir-
cuits the falling-off due to a good choke is
likely to be so small that it will not be
aurally detectable. There will, however, be
some alteration in tuning, due to the addi-
tion of the choke self-capacity, and when
making a comparison the circuit must always
be retuned.

To be effective, the test must be made at
a great number of different wavelengths;
it is, of course, carried out by observing the
difference in signal strength with and with-
out the parallel-connected chokes.

This method of testing is particularly ap-
plicable to chokes used in parallel-fed H.F.
amplifiers.  When it is suspected that poor
reception of a certain station, of a band of

i

=

Fig. 1.—An H.F. choke may be tested by
observing the effect of shunting it across a
tuned circuit.

frequencies, is due to.the choke, the lengthy,
procedure of testing at all frequencies within
the broadcast band may be avoided by con-
centrating on the particular frequencies
where the receiver seems to be insensitive.
The test suggested is obviously applicable

Wireless Waorlld

PRACTICAL

AIDS TO
BETTER RECEPTION.

when comparing the merits of different
chokes. Its utility, accuracy, and general
convenience are greatly enhanced by the use
of some method of making relative measure-
ments, such as a detector anode current
meter. Further, a local oscillator is clearly
desirable as a source of steady signals.

LTHOUGH the practice of detuning a
receiver 1n order to reduce an over-
strong signal to a suitable volume level is
generally deprecated, this crude method of
volume control has its uses. But it should be
emphasised that unless the receiver be de-
tuned to a considerable

Detuning extent—by more than,
and say, 5 per cent.—a
Quality. peculiar form of distor-
tion is likely to be

introduced as a result of mis-tuning.

The rule then emerges that the set must
either be detuned very considerably from the
wavelength of the (ransmitting station, or
that it must be exactly in tune. The latter
point is perhaps not sufficiently appreciated,
especially when receiving a near-by station
from which there is no difficulty in obtaining
signals of more than sufficient loudness.
With many modern sets, and particularly
with superheterodynes, it pays to take meti-
culous care to see that the circuits are ex-
actly in resonance. From this it logically
follows that a satisfactory form of volume
control is an essential part of almost every
modern set.

AS a considerable amount of energy has to
be dissipated in the form of heat in the
mains resistance of a set operated from a
D.C. supply, it follows that these receivers
are somewhat more costly to operate than
those designed for A.C. systems. Fortun-
ately the maitter is not
Extravagance  serious ; as has been
of pointed out from time to
D.C. Valves. time in these pages, a set
with, say, 4-amp. In-
directly heated valves consumes practically
the same current as the type of lamp in most
general use for illuminating purposes.

As D.C. sets have this not altogether
merited reputation for extravagance, it is not
surprising to find that certain misconceptions
have arisen with regard to cost; buyers of
sels—and even builders of them-—sometimes
seem to be under the impression that, as
the current consumed will be considerable, it
follows that a special effort should be made
to restrict the total number of valves in a
receiver. This is totally wrong; practically
speaking, it costs the same to run a single-
valve D.C. set as one with eight valves.

This is because the valves are invariably
connecled in series, and so the.amount of
heating current drawn from the mains is
exactly the same for any number of valves.
Of course, the multivalve set will consume
rather more anode current, but this will be
quite negligible in comparison with that re-
quired for feeding the heater circuits.
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HINTS
AND TIPS.

T is extremely difficult—indeed, almost
impossible-—to connect simultaneously a
moving-coil and a moving-iron loud speaker
to the same output valve in a manner that is
technically beyond criticism.  Undesirable
interaction is the most serious trouble to be

anticipated, and, how-
A Valve for ever careful one s,
each the reproduction, par-

ticularly of the moving-
coil instrument, is almost
certain to be impaired to a noticeable extent.

Occasions often arise where it is desired
to connect a second loud speaker, often of
the moving-iron type, to a ‘‘ quality”’ set,
and it 1s suggested that the apparently bold
expedient of fitting its own output valve for
this instrument will almost always afford the
simplest solution of the problem. An addi-
tional 10 or 12 milliamps.—all that the valve
is likely to need—will not greatly affect the
anode voltage distribution of a modern high-
power amplifier.

Loud Speaker.

+HT H.T.
o dbouTruT
LF I
Z dIb CHOKE
< . COUPLING :H o -
b>se,  ORy
i R 4 %
VEVATAVS ouT-
V3 PUT Vo
L
i
A A 4
av.
b AC.
ZRo Z Ra.
T 2

Fig. 2. - Connections of an extra output valve

of low-power.—R, R, anti-parasitic resistances;

R;, R,, R,, bias resistors; V,, V, original
valves ; V,;, extra output valve.

The only likely pitfall is with regard to
overloading of the additional output valve,
which will, as compared with the original,
be of censiderably lower voltage-accepting
capabilities. Clearly, some means must be
found of restricting the signal voltage applied
to its grid.  With resistance coupling this may
easily be done by replacing the grid leak
by a potentiometer of the same total resist-
ance; the additional valve is fed from the
slider contact, and so any desired propor-
tion of the total signal amplitude may be
applied. This method of connection is
shown in Fig. 2.

Where transformer coupling is employed
it is generally satisfactory to arrange matters
so that the primary winding acts as a, coup-
ling choke. for the extra valve. Voltages
applied to its grid will then be reduced, as
compared with those impressed on the main
output valve, to an extent depending on the
step-up ratio.  This means that they will
generally be reduced to one-third.


www.americanradiohistory.com

Wireless Werld

AUGUST 19th, 1932.

Part I.—Frequency Separation and Interference.

URING the last year and a lalf
there has been an unusual amount
of discussion amongst those inter-
ested in wireless, not only concern-

ing the wavelengths which are used for
broadcasting, but also the whole problem ot
the necessary channel width for the different
types of wirelezss communication. Many
opinions have been expressed and certain
suggestions have been made as to the
methods of overcoming the difficulties.
When viewed from the practical point of
view some of these have been perhaps a littls
wild, to say the least of it, many others have
been quite sound technically but never likely
to be agreed internationally, while a few
have been helpful. However, if we face the
true facts it is fairly obvious that there can
be no definite and lasting cnre to a state of
congestion amongst wi€less stations which
re-cstablishes itself alinost immediately after
steps have been taken to remedy the condi-
tions existing for the time being.  \What
happens in practice is that immediately re-
ceiving technique is improved more stations
arc crowded into a given band, with the re-
sult that the same state o interference exists
aiter a few months as existed before the new
technique was introduced, the only difference
being that there are more stations involved.

The Madrid Conference.

This statement does not mean that very
great improvements could not be made ar
that the present system of distribution of the
wavebands available for the various scrvice;
has reached finality; this, in fact, is very
far from true, and evcryone is looking for-
ward to the Conference in Madrid nest
September, with the hope that at least some
of the more useful suggestions will be in-

By NOEL ASHBRIDGE, B.Sc.,
Chief Engineer, B.B.C.

corporaled in future cgreements.  Again,
recently some rather misleading statements
have been published ccncerning discussions
which are alleged to lLave taken place ut
meetings of the U.I.R. (Union Interna-
tionale de Radiodiffusion), which woull
seem to have arisen from inaccurate infor-

HE Chief Engineer of the B.B.C.
here discusses the problem of fre-
quency separation and interference.
The curves giving the sideband energy

transmitied across the low - frequency
spectrum  should prove of great in-
terest as they provide an explanation of
certatn phenomena of sideband hetero-
dyning so often experienced. With a
9-kilocycle separation between stations,
i 15 pointed out that
without interference abhove some 4,000
cycles cannot be obtained at the limit
of the service area.

reproduction

mation. It is for all these reasons that I am
proposing to set forth thc position as 1 see
it to-day, while there is. so to speak, a lu!l
in the storin pending the opening of the
Madrid Conference in the autumn.

In this article we must confine ourselves t)
the question of broadcacsting only. I do not
wish {o trouble rcaders with a long history
of the carly agreements which were made in
connection with the Jistiibution of the avail-
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able wavelengths amongst the various coun-
tries.  Suffice it to say that the existing
agreement known as the Prague Plan was
put into force by a large majority of the
signatories, but unforturately not quite al,
on June 3oth, 1929. Sc far as the medium
wavelengths are concerned, that is to say,
the waveband of 200 to 545 mectres, there is
a general separation betwcen stations of
9 kc/s, except for some of the shorter wave
channels between 200 and 214 metres, where
there is a separation of 10 kc/s. The first
question which naturally arises is, On what
grounds was the separation of g kc/s chosen,
particularly having regard to the fact that
the Geneva Plan (which incidentally was not
universally applied) was worked out on a
basis of 10 kc/s? Again, a ceparation of
10 kc/s was standard in the United States.
Technicians might ask, On what basis had
the g ke /s been calculated?

Compromise or Chaos ?

Unfortunately it has tc be admitted that
it was not calculated on a technical basis at
all, but was merely adopted as the only hop=
of getting an agreement of any kind; that
is to say, the extra number of stations which
the smaller separation allowed just gave a
chance of getting a measurc of agreement
which otherwise would have been impossible.
Therefore it cannot be said that those respon-
sible for the Prague Plan made a mistake i
adopting this separation, because even if it
has to be admitted that g kc/s separation
15 perhaps questionable policy on technical
grounds, undoubtedly it is belter to have
something not quite sound technically than
something which is obvious chaos.

The next question is whether the scpara-
tion of g kc/s is in fact technically unsound,


www.americanradiohistory.com

AUGUST 19th, 1932.

The. Wavelength Problem, —

and, if not; can it be -made sound by the
general fise of more selective receivers
and/or by reducing the band of frequencies
emitted by the transmitters. However, be-
fore embarking on technical arguments con-
cerning the highly controversial question of
the frequency band neccessary for a broad-
casfing station, 1t might be as well to con-
sider how the plan-has worked in practice
from.the point of view of separation between

Wireless World

separation of g kc/s.  The situation was
made worse because at the time, nearly two
years ago now, receivers were by no means
so selective as they are now. Perhaps also
the mean level of modulation used at
Mihlacker when the station was opened was
a little higher than it is now. 1Ln the Novem-
ber -following my visit we knew the worst,
and the worst: was prétty bad. Naturally
we tried to do everything we could to get
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ing that the normal sideband theory, what-
ever faults some people may consider it has,
at least provides a means of visualising what
is happening, we can say straight away that
a broadcasting station transmits a carrier
wave with two families of sideband frequen-
cies which may extend up to, say, 10 kc/s
or more on. either side of the carrier. But
the amplitude of the carrier and most of the
sideband frequencies are not, in general, by

rid of the trouble; and

WER
stations. For the first year it worked very so did the German en-  |StLr0
well, apart, of course, from cases of inter- gineers, two of whom [Z[% §
ference which arosefrom the fact that a few came over here early |2|%|3
people signed the Plan, or, as it should be in 1931 and carrict J5000 25 [250
called, the Protocol, and did not observe it out some tests with onc !
in practice. Fortunately such people werc  of their own receivers 490
very much in the minority. It must be re- They succeeded in cut -
membered, of course, that during the first ting out the interfer
year there were very few stations in Europe  ¢nce alogether, but |t i o
working in the medium waveband with a  the quality given by [
power of more than about 15 kW. Iigures the receiver after they
1 and 2 show at a glance how the European had done so was 1ot,
network has developed in the past 12 years.  in my opinion, accept-
However, so far as Great Britain is con- able. As 15 well ';5'5
cerned trouble started .with a vengeance in  known, eventually 2 |yl s hso | 2z fiso
November, 1930, when for the first time we  solution of the diffi j L
hitd a really high power station next door'to  cully was found by in a 4
one of eur medium wavelength channels. ° creasing the separation wi
The result was immediate and severe jani-  between .  Muhlacker 3 3
ming after dark on the London Regional and TLondon to 1t e <
programme. This was not unforeseen. ke/s. This was fol- Loob 1o 3 S
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6"’ Fig. 2.—Curves showing the increase in power of individual stations
'._’3 and the total power of all European stations from 1920 onwards.
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§( lowed by increasing any means equal. As ar example, consider
& the separation in sev- a broadcasting station where the modulation
S eral other cases, such is limited strictly to 8o per cent., which inci-
= o, as, for example, be-  dentally is not by any means always the case.
< tween Prague, North  This means that the peak valuc of any of the
oo i Regional and Langeu- modulation frequencies is never greater than
1 i berg. _ 8o.per cent. of the pcak value of the carrier,
4 > Very briefly, this is  but it does not mean (hat all such frequen-
i q S Low the controversy cies up to, say, 10,000 p.p.s. ever reach a
k= aJ « concerning the need peak value even approaching this value.
o 4 66 for greater separation
50 / : < A) between  broadcasting Speech and Music Modulation.
/ Z channels started, ot
Y least for stations in the Without going closely into an analysis of
! medium  waveband. the average sideband produced by speech,
Later I shall have music, etc., one can say as a rough approxi-
something to say mation that frequencies from 150 to about
6 : J about the discussions 3,000 cycles would prpbably at times reach
85 om0 mterers mog e - which we have had the maximum figure, out above 3,000 cycles
220 229 230 31 oz 3 2% ] abroad on this subject the amount of modulation falls off very

Fig. 1.—How the European network has developed in the past 12
The rapid increase in the number of high-power stations
since 1930 can clearly be seen.

years.

I had seen Miublacker in course of con-
struction in the previous August, and on that
occasion we discussed with considerable
misgiving what would happen when two
stations having about 50 kW or more in their
acrials were working side by, side with a

and the various differ-

ent pomnts of view
which gradually
emerged.

Returning to the question of whether
9 kc/s can be looked upon as a sufficient
separation between hroadcasting stations,
It is necessary to reconsider one or two well-
known theoretical facts concerning the trans-
mission of telephony. 1i we start by assum-
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rapidly. Figures 3 and 4 give curves show-
ing approximately how the energy in the
. sidebands varies with frequency, both for
music and speech. These two curves, which
arc based on the work of Harvey Fletcher,
have both been plotted to show the same
maximum medulation in order to give an
immediate comparison between the energy
spectra of speech and music. The sound
energy in the studio is, of course, far greater
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The Wavelength Problem.—

i the case of most forins of musi,, more-
over, a transmitter is not normally modu-
lated 1o the maximum {or speech. Of course,
1t will be obvious that if we wish to limit the
maximum peak modulation to 8o per cent.
of the carrier, the limitation will only apply
to the sideband frequencies which are pro-
duced at the greatest strength and other fre-
quencies will reach a lower degree of modu-
lation, corresponding, Lut not strictly pro-
portional, to the strength at which they are
produced in the studio.

The Causes of Interference.

What, then, are the causes of interference?
When several high-power broadcasting sta-
tions are working at g kc/s separation and
the strength given by each is of the same
order, there are four possible causes of inter-
ference likely to occur in practice, and these
arc as follow: —

(1) An audible heterodyne between the
carrier wave of the wanted station and
those of its two ncighbours.

(2) The hearing of an intelligible pro-
gramme,  that is to say, the modulated
caryier, from each of the two neighbour
stations.

(3) A possible heterodvne effect between
onz unwanted sideband of each of the
neighbour stations and the two sidebands
of the wanted station.

{(4) The heterodyne between one sidc-
band of cach neighbour station and the
wanted carrier.

To explam the above, let us assume that
we have two broadcasting stations, each of
50 kW with their carrier waves separated
by 9 kc/s, and for the sake of simplicity let
us consider that only these two stations are
concerned in the problem.  Imagine als)
that we are using a receiver where the selec-
tivity can be easily varied without appre-
ciably affecting the mean volume of the loud
speaker output.  Let us assume also that
the recciver is capable of a considerable
measure of response up to 9,000 cycles per
second, so far as its low-frequency circuits
are concerned, and that we are receiving at

Wirdless Waorld

and in this case we may assume that the
mean field strength of the unwanted station
was half of that of the wanted station.) In
these circumstances, if we adjust the receiver
to be definitely unselective, that is to say,
so that it covers about 18 kc/s on cither side
of the wanted carrier without much cut
down, then we shall, of course, hear most
strongly the wanted station, but we shall
also hear a heterodyne between the two

AUGUST 19th, 1932.

extremely selective, then even the sideband
heterodyning will disappear, but by th
time we have obtained this effect completely
we shall find that the quality of the transmis-
sion from the wanted station is very much
lacking in the higher frequencies, We must
consider to what extent they are likely to be
missing.  Some experiments which have
been carried out recently have shown that
most of this twiltering or grasshopper noises,

=

— T
db PEAK
* |MODULATION,
(1] 807%
N
3] aox e s
==
-10 N~—T\
20% v A
- V1
s N
107
=20 \\
- 5% \
25 N
-30 257 \
-3 N © 5 3 &e o o = IS Qo o Q [=3 =3 I=3 O © g 9Qc¢cqg
PR 3 TRERERE  F 7 ¥ §yailg
FREQUENCY IN CYCLES PER SECOND iy

Fig. 4.-—With male speech the sideband energy transmitted at the high frequencies is
considerably reduced.

carriers, together with the complete pro-
gramme, that is to say, the modulated
carrier, of the unwanted station. Again, we
should also hear the heterodyne of one set
of unwanted sidebands with the wanted
carrier, and would also, theoretically at any
rale, hear the heterodyie of one set of ur.-
wanted sideband frequencies with one s:{ of
wanted sideband frzquercies. However, in
practice, this last form of jamming does not
seem to be troublesome, presumably because
the heterodyne effect is weak owing to the
fact that the carrier of the wanted station ‘s
not involved.

If now we gradually increase the sclec-
tivity of the receiver, the strength of the
heterodyne between the two carriers and the
intetligible type of interference will both de-
crease noticeably, and in fact both can he
made to disappear with a well-designed

a point where the field strength of the wanted  recciver.  However, we shall find that we
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Fig. 3.—The energy in the sidebands plotted
symphony orchestra.

against the average frequency spectrum of a

With the maximum peak modulation at 80 per cent. it will be seen that

the energy at the higher frequencies falls away rapidly.

station is about t{wice or less than twice that
of the unwanted station.

(Note. — In practical cases the most
troublesome interference occurs at night
belween stations at considerable distances,

are left with the now familiar noises known
as sideband heterodyning, i.e., a heterodync
between the one set of nnwanted sidebands
and the wanted carrier. If we continue this
process still farther and make the receiver
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as sideband heterodyning is sometimes called,
15 caused not so much by the upper sideban
frequencies of the unwanted station as by
the modulation frequencies which contain
the most energy, namely, those extending
up to, say, 3,000 cycles per second.

Effect of Sideband Energy.

An unwanted sideband with a frequency
of 3,000 cycles per second will produce o
note with the wanted carrier of 6,000 cvcles
per second.  Therefore, in order to get rid
of this cffect, we must have practically no
Tesponse in our receiver at 6,000 cycles per
second, which in turn means that we shall
not be able to reproduce any audio-frequen-
cies from the wanted station above about
4,500 to 5,000 cycles per second. The
higher unwanted sideband frequencies, say
those between 6,000 and 7,000 cyeles, will
make a jamming note of from 3,000 to 2,000
cycles per sccond, but, as I have already
said, the energy normally radiated on such
frequencies is small, and in practical cases
the hetcrodyne effect is much less noticeable
as compared with interference caused by the
lower unwanted sideband frequencies.” All
this, of course, is not in any way new, but
an explanation lias been given in order to
emphasise two important points which con-
cern respectively transmission and reception :

(a) Comparatively little good would be
done by cutting off the upper modulation
frequencies above, say, 5,000 cycles per
second in every transmitter with a view to
preventing interference.

(b) With a g-kc/s separation one can-
not hope for reproduction of frequencies
above, roughly, 4,000 cycles per second
at the limit of what 1s usually called the
service area, unless one happens to be s«
placed that the neighbouring stations likely
to cause interference are very weak com-
pared with the wanted station.

(To be concluded.)
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News of the Week.

Wireless Warld

Current Events in Brief Review.

. Here and There.

{ XHIBITION fever at the present moment

is not confined to Great Britain.  The
opening of the National Radio Exhibition at
Olympia to-day coincides with the start of the
Berlin Radio Show, which will remain open
until Sunday, August 28th.

Bristol’s Radio Train.

RISTOL, which has always been a centre
of wireless enthusiasm, will send a special
radio train to London for the Olympia Exhibi-
tion on Wednesday next, August 24th. The
train, which has been chartered by the Bristol
“Evening World,”” will leave Temple Meads
station at 1 p.m., arrive at Paddington at 3.55
p.m., and return at 11.50 p.m.

““ Orders are Orders.”

’I‘HIS is not a slogan intended to brighten the

lives of exhibitors at Olympia. It is the
title of the play now running at the Shaftes-
bury Theatre, London, in which extremely
realistic stage effects are obtained from an
H.M.V. gramophone amplifier. A special re-
cord was made at the Wellington Barracks by
the London Scottish, and audiences in the
theatre are able to hear, as part of the per-
formance, the authentic sounds of troops drili-
ing on parade, special bugle calls, and the
ordinary noises of a barracks square during
recreation time. The standard double turn-
table unit includes specially constructed pick-
ups having engraved scales in order that any
single groove on a record can be easily located.
In addition to the stage effects the installation
provides interval music from the orchestra pit
and announcements from a number of loud
speakers installed in the entrance foyer and
bars.

A French Radio ‘“ War.”

HAT is regarded as ‘‘ open warfare ™’ be-

tween the State and private broadcasting
organisation in France, seems to have broken
out with the refusal by the Ministry of Fine Arts
to permit Radio Paris to broadcast from the
Paris Opéra.

We understand that the authorities at Radio
Paris had definitely come to an arrangement
with the management of the Opera, but that
when the agreement was submitted to the
Ministry the name Radio Paris was struck out
and replaced by that of the State IBroadcasting
System. A preliminary sequel will be the
broadcasting of ‘‘Marouf '’ by Eiffel Tower
and other P.T.T. stations this evening
(Friday). Other operas will follow during the
AUTUIMN.

Radio Paris and the other private stations
are known to have many energetic defenders
in the French Parliament, and an interesting
situation is developing.

The Amateurs’ Union.

HE admission of the Suomen Radio
Amatooriliito r.y. of Finland, to member-
ship of the International Radio Union during
July, has brought the Union’s total member-
ship to twenty countries. This International
federation, which was organised at Faster Con-
gress in PParis in 1925, now represents nearly
50,000 amateur stations and is thus by far the
largest radio organisation. The latest appli-
cations for membership have come from Mexico
and the Dutch East Indies.

Twenty Years of Amateur Radio.

ON Saturday last, August 13th, amateur radio

in the United States was officially 2o years
old. It was the Radio Act of August 13th,
1912, that first recognised amateur radio
stations in the United States. Since that time
the number of American amateurs has grown
fromn a few hundred to well over 30,000.

The American Radio Relay League, which
is now the central organisation of the U.S.
amateurs, was founded by Hiram Percy Maxim
in 1914.

The Wireless Society of London, forerunner
of the Incorporated Radio Society of Great
Britain, was founded two years earlier.

The French Regional Scheme.

AT Rennes, Normandy, one of the first of the
6o-kilowatt stations of the Ferrié broad-
casting scheme may be in operation in a few
months’ time. Thanks to the promptness
shown by the new French Postmaster-General,
M. Queuille, the Irench Council of State has
been moved to order the commandeering of
certain territory at Thourie, near Rennes, for
the construction of the station.

Our Paris correspondent indicates that
France seems to have entered upon her
national broadcasting scheme with the serious
intention of carrying it through as quickly as
possible. Sites are being chosen for the
the stations in the other zones, and the first to
be in action will probably be the 6o-kilowatt
transmitter at Nice.

Broadcasting and the German Crisis.

NEMPLOYMENT in the German broad
casting industry is threatened as a result
of the reorganisation of the whole system
under Government control.  Our Berlin cor-
respondent reports that the Ministry of Posts
has informed all the German broadcasting
companies that their concessions for broadcast-
ing will cease on September 30th next instea
of December 31st, 1937, as provided in the con-
tracts. The DMinistry takes advantage of a
clause in the contracts permitting the ter-
mination of concessions at short notice in case
of emergency.

New companies will have to be formed by
October 1st, and although the present staff wil!
probably be taken over as a whole, economy
““cuts’’ and dismissals seemn inevitable.

In the meantime, as a glance at the pro-
grammes printed in The Wireless World will
show, the German programmes continue with
military band concerts, dance music, and other
items which amply disguise any suggestion of
the current depression.

NEXT WEEK’S ISSUE

Will include a detailed, fully illus-
trated stand-to-stand record of the
Show, entirely compiled at Olympia
by the technical staff of THE
WIRELESS WORLD from

Jirst-hand information.
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Line Tests.
A RAILWAY freight

wagon is Dbeing

used by the Rou- |
manian broadcasting
authorities in their

search for a suitable
site for the new 150
kW. station. A tem-
porary transmitter
mounted on the
wagon is roaming the
railway system, send-
ing out test signals at
spots which are con-
sidered favourable and

signal strength
measurements are
taken by specially

appointed listeners.
The completed
station is expected
to be operating early
in 1933.

A PLEASANT SURPRISE ?
Mr. E. Symons, of Speke, Liverpool, purchased

Two years ago

a bare pole to support his wireless aerial. The

picture tells its own story.

120 Kilowatts from Spain.

THE new broadcasting station to be erected

in Madrid in accordance with the Spanish
Regional scheme will have a power of 120 kilo-
watts and will operate on the long waveband.

Radio Labour of Love.

UNDREDS of thousands of words have
been sent out from W6USA, the amateur
station at Los Angeles, -operated by W. A.
Lippman, who, at his own cost, transmits mes-
sages on behalf oi the international competitors
in the Olympia games. Mr. Lippman is acting
In conjunction with amateurs all over the
world, who relay whatever messages are re-
ceived until they reach their destination.
Sometiines the messages cannot be relayed over
the last stretch, in which case they are de-
livered either personally by the receiving
amateur or by letter postcard.

In France, Too.

R. LIPPMAN and his friends are not the
only people in radio circles who labour
for love. Our Paris correspondent tells of two
young ladies who make it their hobby to take
down in shorthand all the talks and commen-
taries given from the Paris P.T.T. station. A
few hours afterwards the text, neatly type-
written, is sent to the respective authors.
There is, too, the case of a boy of fifteen
years in the Landes Department who has filled
200 copybook pages with records of what he
has picked up on his receiver. This reveals
another revolution brought about by radio.
Ten years ago the copying out of 100 or even
50 lines was considered punishment.
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subjects the letter which appears more

frequently than any other is that which

asks how a valve can be added to an
existing receiving set. The reason for this
yearning for additional valves is that the
listener insists nowadays upon being gble to
hear something of Continental broadcasting.
Any manufacturer who put on to the market
a receiving set designed purely for high-
quality reproduction of the local station’s
programmes would inevitably lose a con-
siderable amount of money, for there is
nothing that annoys the man in the street
to-day so much as being ‘“tied to the local
station.”” The position, in fact, is precisely
the opposite of that foreseen two or three
years ago by some of the Very Great in the
world of wireless. These did not hesitate
to proclaim that the passion for long-distance
reception, which had then just begun to
manifest itself, would soon die what they
were pleased to term a natural death. They
contended that improvements in the tech-
nique of both transmitting and receiving
would force the listener to realise the truth
of the old proverb ‘‘East, West, Home’s
best’'; he would tune in nothing but his
local station, and would come to regard the
reception of broadcasts from abroad as a
mere childish craze.

IN the postbag of a writer upon wircless

They Were Sadly Disillusioned.

Those who hold such opinions {failed to
see that the very improvements in trans-
mission of which they spoke would work a
revolution of a completely different kind.
Many FEuropean countries have installed
high-power transmitting plants of the most
modern kind, with the result that most parts
of this country are now, to all intents and
purposes, within the service areas of a con-
siderable number of Continental stations.

Actual measurements made in the neigh-
bourhood of London last winter showed that
the field strength of a good many Continental
stations was well above what is regarded as

Wireless Warldl

The
Capabilities
of a Modern

Receiver.

By
R. W.HALLOWS,
M.A,

the service area minimum ; whilst practical
experiments have proved to the hilt that,
except under the most adverse conditions,
admirable reception is obtainable . from
stations hundreds of miles away. And the
erection of numerous high-power stations
abroad has had another far-reaching result.
The months between October and March are
admittedly the best for long-distance recep-
tion. Indeed, until comparatively recently
very little that was genuinely worth hearing
could be brought in by the wireless set
during the remainder of the year. During
the summer of 1932, even on unambitious
sets, long-wave stations such as Huizen
(1,875 m.), Radio-Paris (1,725 m.), and
Zeesen (1,635 m.) have been well received
in the south of this country at any time
when they were working, whilst in the north
Kalunborg and Motala have furnished ex-
cellent service. Even on the medium wave-
band Brussels No. 1 (509 m.), Lagenberg
(473 m.), and Hilversum (296.1 m.) have
nearly always been receivable in daylight.

From about 7 p.m. onwards the number
of medium-wave Continental stations that
could be well received during the months
between May and August was extra-
ordinarily large. The list includes, in addi-
tion to those already mentioned, Florence,
Prague, Rome, Stockholm, Beromunster,
Toulouse, Strasbourg, Brussels No. 2,
Milan, the Poste Parisien, Heilsberg, Turin,
Trieste, and, m many localities, Fécamp and
Nuremberg.

From now onwards conditions for long-
distance work will become rapidly more and
more favourable until they reach their best
in the autumn and winter. A very wonder-
ful season it should be for the foreign
listener owing to the number of powerful
stations already in operation or to be opened
within the next few months. Those who fail
to take full advantage of the coming season’s
wonderful opportunities will be missing no
small part of the entertainment that the
wireless receiving set has to offer. A set
used purely for local reception is rather like
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The Attraction of
Foreign Listening.

a car employed merely as a town runabout.
Long-distance reception gives one all the
pleasures of touring.

I have indulged in long-distance listening
since long before the days of organised
broadcasting, and I do not find that my
‘*childish craze”’ shows any signs of abat-
ing!  On the contrary, it seems to me that
every year the reception of foreign stations
becomes more and more interesting. If it
was a great thrill ten or twelve years ago
to be able to receive barely intelligible
speech and music that was just queer noise
from the Eiffel Tower, it 1s a far greater
one to-day to select an item from the pro-
grammes of Rome or Kalunborg or Buda-
pest or Heilsberg and to bring it in with
such perfection that musical friends are com-
pletely deceived when told (a lie committed
in the sacred name of science) that it is
coming from the London Regional fifteen
miles away. I have gone farther, and fared
yet more joyously by tuning in Langenberg
and calling it London and then tuning in
London and calling it Langenberg.

Importance of Tone Correction.

Quite often a critical friend has pointed
out, whilst listening to what was really
London, certain imperfections that inevit-
ably accompany the reception of a station
at a great distance, and has shown me, by
comparison with what was really Langen-
berg, how much better in certain respects
the nearer station must always be.

The reception of foreign stations is more
worth while nowadays than il has ever been,
partly because of the great number of first-
rate transmissions available, and partly
because the modern receiving set is capable
of reproducing their broadcasts with the
same volume and the same quality as those
of the local station. This year one enormons
advance has been made, the importance of
which is not yet fully realised. This is
the introduction of a tone-corrector. The
rapidly increasing number of high-power
transmitting  stations using wavelengths
within the limits of the medium waveband
has made selectivity a more and more desir-
able quality in the receiving set. FEven if
the receiving set possesses selectivity of a
high order the local station can more or less
take care of its own quality owing 1o its
spread; but the quality of more-distant
stations is liable to suffer through the over-
emphasis of low frequencies. Tone correc-
tion enables a proper balance to be struck
even in sets that rely upon reaction.

The best planned of programmes from the
home stations cannot please all listeners all
the time.  With the long-distance set all
Europe is one’s oyster, and its owuer must
indeed be hard to please if lie canuot find
something to his liking amongst the dozens
of programmes from which he may take his
choice.
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Wireless World

UNBIASED

Olympic Glimpses.

LTHOUGH the exhibition does
, not open until the morning
when you get this copy ot
“W.W.,” T have already
spent two strenuous days in
Olympia endeavouring to
get an advance look at the
exhibits, but it has been
uphill work, and 1 tear that, after all, I have
not got much information in return for my
pains. I use the word ‘‘pains’’ advisedly,
as I feel stiff and sore all over as the result of
being battered about by heavy packing cases
borne on the backs of abusive individuals
who, judging by their language, were evi-
dently imported for the occasion from
Billingsgate. Tn addition, I feel exceedingly
tired, as, apart from my efforts to prise up
the lids of sundry packing cases and peerinto
them, I was for a long time chivied about
from pillar to post by the horde of Admirals
of the Fleet who always infest Olympia.

Fortunatelv, T was able to satisly them
that I had a right to be present, and had no
felonious intent. Quite early m the dav I
had had the good fortune to pick up 2 pocket
wallet dvopped by "a plutoctatic-looking
person whom I recognised as the general
manager of a firm of radio manufacturers
of almost international repute.  In this
wallet I discovered an exhibitor’'s “‘pass”
covly nestling amid a miscel-
laneous collection of pawn
tickets and billets-doux. 1 /
subsequently  returned the \
wallet through the post with
the contents intact, except for )
the pass, and salved my = @
conscience by reflecting that
had 1t fallen into the hands of
any unscrupulous person its
owner would have had to pay heavily in
hush-money in respect of the letters.

The chief item of news which I was able
to glean was that this year the exhibitors
have decided to sell their sets by appealing
to the women instead of to the men ; conse-
quently, ail the young ladies from Paris
have been sent packing, and in their place
a theatrical agency is, I understand, sup-
plying a chorus of matinée idols, whilst
special lighting arrangements have been
made so that due justice is done to syn-
thetic complexions.

In the course of my explorations 1 was
pleasantly surprised to find that quite a
number of hrms which were excluded last
vear have gained lawful entry this year by
taking out British naturalisation papers in
the form of factories built in this country.
One or two, however, had, to my mind, a
rather too garlicky atmosphere about them.
I was glad to see that the good old Anglo-
Saxon firm of A. Gesellschaft, Ltd., which
I mentioned in my notes last year as being
so prominent in Manchester, had weathered
the financial storm, and was still carrying

Dropped by a plutocratic-looking person.

By FREE GRID.

on. I was rather soiry fo see the tendency
to adopt American expressions in the
nomenclature of sets.  The ‘“Lowboy 7"
by HM.V., and the '‘Attaboy 8’ by a
firm ot equal repute could, in my opinion,
be more happily named.

I netice that the B.B.C. amplifier is to
feed the loud speakers at the various stands,
as was the case at both Olympia and Man-
chester last year, There can be no doubt
that music forms a wvery pleasing audible
background, provided that it is not so lond
that one has to use a megaphone in order
to, make oneself heard when making an
enquiry at a stand. I, for one, would be
sorry to see it stopped, but T do hope that
the powers-that-be will see that we get a
little more music and a little less cackle than
was the case last year.

Let us hope that some kindly disposed
persoit has presenfed some new records, so
that wvisitors wiil be spared the constant
reiteration. ot ** Good
Night, Sweetheart”
and other West
African swamp songs
which saturated the
pick-up in 1931.

Stop !

HERE is one
great self-
imposed task which
I intend to carry

out during the ex-
hibition. I shall arm
myself with half a
dozen test-records
from my collection,
and go round all the

stands on which
radio-gramo -
phones or gramophone motors are In

evidence. Thus 1 shall be able to test some
of the wild claims which have reached me
during the past week or two from various
manufacturefs to the effect that their par-
ticular brand of automatic stop will function
equally well on any old record. It may be
remembered, but probably won’t, that three
weeks ago I raised a moan about the erratic

behaviour of these arrangements, which
function somelimes belore the record has
finished, and  sometimes never at all

Although T absolved the makers of motors
and stops from all blame, which I said was
due to the fact that the gramophone-record-
ing companies all seemed to have ditferent
ideas on the question of run-off tracks (just
as thirty vears ago they all had different
ideas about the speed of recordings), vet
several makers of these devices sent me
letters claiming that their particnlar device
would do the trick. One even claimed that
his device required no run-off track at all!

It was significant, however, that not one
responded to my invitalion to send in a
specimen for test purposes.

www americanradiohistorv. com

Appealing to the women.

I should like to take this opportunity of
thanking all readers who wrote to me on
this subject, and suggest that those who
intend visiting the exhibition should take an
odd record or two. And then, please send
me in yvour experiences so that 1 may pub-
lish a tull report in due course.

“F. G.”"—His Mark.

I HAVE been smilten by an idea which

1s really the outcome of a rather insulting
letter from a reader. All of you who have
written to me will, I feel sure, bear me out
when 1 say that it is my invariable rule to
give a reply to all letters recerved and to
append my initials thereto. The reader in
question rather unkindly suggests that these
letters are never attended to by me in per-
son, but that replies are sent and my initials
forged by hireling varlets in the ““W.W."
offices. As an earnest of myv good faith, I
have determined that, in future, all my
letters will be signed by my right-hand
thumb-print only, a facsimile of which is
reproduced just below. This will definitely
prevent any unkind suspicions. When any
of you receive a letter purporting to come
from me, you will bnly have to compare the
““signature”’ on it with the facsimile thumb-
print.

In case you are still in doubt, it will only
be necessary for vou to send the two prints
to Scotland Yard for comparison; in fact,

Free. Grid, his mark.

you need only send the letter, and ask the
officials if it tallies with any on record in
their files,
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Exhibitors at

LY'MPEA,

AD- A GRAMS - -
Carlton House, Regem bt \ I.

Adey Portable Radio - g
99, Mortimer St., W.1,

Allianee Radio, Ltd. > -
Burieigh Parade, Lomlon R« Sutton,

St rey.

Amalgamated Press, Ltd. .

Fk‘eth\ Honse, Farringdon Sl

E.C4.
Amplion (1932), Ltd. e
82-84, Rosoman St., E.C.I.
Apolio Glamopllone Co., Ltd.
4, Bunhill Row, E.C.1.
Automatie Coil Winder & Electrical Eqmp-
ment Co,, Ltd. ... -
Winder Hous«, Douglas St., QW 1.

BAKER’S Se'hurst Radio ...
89 Selhurst Rd., S..25.
Balecombe, Ltd., A. J. v
52, Taber naclc St., E.C. 2
Bel! Piano Co., Ltd. . .
The ]Iy(l( Hendon, N.W.9.

Belling & lce, Ltd.
(nmbndOe Art(rla' ]«l Enfield,
\Il(l(llo%\

Benjamin Electric, Ltd. 0 1
Brantwood Works, Janﬂ H(l, N l7
Benn Brothers, Ltd. p
154, Flect St., E.C4.
Bcrnurd Jones I’ubh’r‘a-tians1 Ltde s
58, Fetter Lane, E.C.4.
Bird & Sons, Ltd., Svdney S.
Sarnestield Rd.. Eatfield,
Bowyer-Lowe & A.E.D,, Ltd, ’
Coombe Rd., Brig hton Sussex.
Bridger & Co., R. 0.. s
334, ( \o‘;\ve'l R(I Jﬂ C. I
Britannia Batteries, Lt(l .
233, Shaftesbury Ave., \V.C.2
British Blue Spot Co., 1.td. e
$4-96, Rosoman ﬂt., E.C1.
British Broadcasting Corporation, Ltd.
Broadcasting House, \WV.1.
British Ehonite Co I ER
Nightingale R(l Hanwell, W. 7.
British G.W.%. Co., Lid. ...
205, Bedford Ave., lxddm" J state,
Slough, Bucks.
Sritish General Mfg. Co., Ltd. cno
Brocklev Worls, Brockley, 8. 1. 4.
British Goldring Products, Ltd. .
119, Finsbury Pavement, E.C.2.
British Hard Rubber Co., Ltd. ...
Wharf Rd. Works. I ondem End, ‘\ldd\(
British Ideal Patents, Ltd. . .
Green St., Brimedown, Mlddlcse‘(

Mdddx.

British N.S.F. Co., Ltd. ... ood

Waddon Factory Estato, Waddon,
Surrey.

British Pix Co., Ltd.. o

118, Southwark ﬂt
British R.ullopllone, Ltd o
Aldwych House, Aldwych, W.C.
British Rola Co., Ltd.
179, High Rd Kilburn n, N (v
British flhomson-Houston Co Ltd.
Rugby.
“ Ji)oddcastel ”
68, Long Acre, \V .2,
Brown Blothem Ltd.
26, Gt. Eastern St., 15.C.2.
Brownio Wireless Co. of Gt. Britain, Ltd....
Nelson St. Works, Mornington Cres.,
N.W.1.
Bulgin & Co., Ltd., A. F. ...
Ahbey Rd Barking, Fssex.
Burgoyne Wireless (1930), Ltd.
344, York Rd., King's Cvoe\, N.1.
Bumdept Ltd. e }
=53, Church \t
Burton, C.F.&H ..
Bernard St., \’Valsall.
Bush Radio Ltd., ...
Film Hou‘se, Wardour .St A\ .

SE.L

SE. Ill

116
259

19

63

214

208

83

128

29

110

A5
E7
D5

D¢
B4
E7

F4

B9
A8
D8
HS5

D6
HT7
D7
E5&
ES5
HT7
A7
D8

1+ G5

D9
HT

D8
D6
EQ
B4
D5

(Y
A3
C4
AS
D7
H6
c7

HG6
A6
C4
D3
A7

Wireless World
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CADISCH & Sons, R. - 218
5-6, Red Lion Sq., W (‘ l
Cmrrmgton ‘\Llnlnacturmg Co., Ltd.
24, Hatton Garden, E.C. 1
Cdestlon, Ltd. wzw. 427

London Rd., }\mgston on- Thamos.

Celigrave Co. . 290
6-R8, }\anf House Lane S k. ‘)(,

Chlorlde Electrical Storage Clo., Ltd. w0 G
Clifton Junction, Nr, ’WuncheA("

Churchmans, Ltd. ... . 288
79, Maidenburgh St., Colchester.

Cifel Pm(lmts Ltd. . e is 1285
134, ]’entonv:lle Rd l\ 1

City \ccumulatox Co. d e 249
7, Angel Court, Strand, wes!

Clauon Radio Valve Co. o 120
7, Duke St., Adelphi, W.C.2.

(‘all\e & Co. /'WI(‘) Ltd., H. g1
Eastnor St., Old Tmﬂm d, M‘un(heﬁter

Climax Radio Eloctn , Ltd. - 81
Haverstoek WV orka Paxkhnll R(l

Hampstmd N.AW.3.

Cole. 1.4d., E. e f 25
Ekeo Works, Southend -on- be.m { 65

Cohimbia Graphophone Co., Ltd. . 8

92, Clerkenwell Rd., E.C.l.

DEMONSTRATION ROOMS.

British Blue Spot Co., Ltd. D13
British Rola Co., Ltd. D2
Celestion, Ltd. Do
Cole, Ltd., E. K. D16

(‘o]umbm(xmphopno;le Co., Ltd. DI) D22 B3,

ca
D3
G3
B3
A3
Cossor, Ld., A. € D12 Ca
Ldison Swan Flectnc Co., Lid. D4 D2
Fay Home Recorders, Led. D5 (]
General Elecirie Co., Ltd. . D21 A3
Gramophone Co., Ltd. ; D3, DIR D3, B1
Johuson Talking \lnchmo Co..Lid... D20 A2
Kolster-Brandes, Lid. Ds C2
Lamplugh, Ltd., S. A )24 A4
Lissen, Ltd. .. o bl D2
Lotus Radio, 14d. .. D7 c2
MecMichael, Ltd., L. .. .. D19 A2
Marconiphoue Co., Ltd. D6, DI7C2, B2
Rardio (‘rumophunc Development
Co., Ltd. .. » D23 Aa
Smurthwaite, F. W. .. a n25 A4
Telsen Eleetric Co., Ltd. ., Do C3
Ultra Eleetric, Litd, . ; .. D14 B4
Varley (Oliver Pell Control, Ltd) D11 ca
Colvern, Ltd. 245 G4
Mawneys Rd., Romford, Kssex.
Concordia Eleetric Wire Co., Ltd. . - 208 E4
New Sawley, N, \Iottmorhdm
Consolidated Radio Co., Ltd. .. 34 D9
75, Kilburn Lane, V\ 10.
Cossor, Ltd., A. C. .., 60 G 8
Co%on Hous( nghbmy Grove e, N5
DALLAS & Sons, Ltd., J. ... ; e 202 G4
3-10, Betterton St., W.C.2.
Dampad Rubber Co., L td. 113 A6
5-7, Market St., Fmshmv, E L 2
Darwins, Ltd. 4e 7 B4
Fitzwilliam \Vorl\s Slu.ﬂlcld
Dayzite, Ltd. : 209 ES
17, Lisle St. \VC 2.
De La Rue & Co Ltd., Thos. 227 G9
90, Shernhall St K17,
Dew & Co., Litd., A. J. ... 217 EB8
32-34, Rathbone Pl., W.1.
Dibben & Sons, Ltd., \\m . 77 B7
Antelope Bldgs., St \Lu\ s Rd
Southampton.
Dubilier Condenser Co. (1925), Ltd. - 8 B9
Ducon Works, Vietoria Rd., N. Acton
W.3
Duleetto- Po]yphon, Lad. ... ... 235 H8

2-3. Newman St., W.1.

WwwWWwW.americanradiohistorv.com

N the following list we give the names and addresses

of the exhibitors, with stand numbers and (in heawy

type) a reference to be used in conjunction with the plan
on the uext page for locating individual stands.

Dyson & Co. (Works), Ltd., J. 57
5, Godwin St., Bradford.

Dept. of Overseas Trade 264,
Gt. Queen St., S.W.1,

EAGLE Engineering Co., Ltd. w38
Eagle Works, Warwick.

Eastick & Sons, J. .J.. 239
118, Bunhilt Row, E. C l

East Londnn Rubber Co. ... = 711
29-33, Gt. Eastern St., B.C.2.

“ Econasign ” Co.,, Ltd. ... e 269
137, Victoria St., S.W.1.

Edison Bell, Ltd. ... o3 T e R i
Glengall Rd., S.E.15.

Edison Swan Electric Co., Ltd. ... st f 5
123-125, Queen Vic tori ia St., E.C.4 1230
Eleetrical Dnvxcu; Co. a w47

62, Conduit St., W.1.

Llectrical & Gencra] Distributors, Ltd. 2784
154, King’s Cross Rd., W.C.

Electrical & Radio Products, 1:td. S
90, Regent St., \W.I.

Electro-Dynaniic Construction Co., Ltd. ... 157
Devonshire Grove, 8.K.15.

Ensign, Ltd. b | (2012
88, High t[olhorn \V( 1

Epoch Radio Mfg. Co., Ltd. = Lo 4l
Exmouth House, Ewnouth St | O 8

FErie Resistor, Ltd. ... 4
\'\«dtexloo Rd., Cncklewood N V\ 2,

Ever Ready Co. (G B.), Ltd. - 63
Hercules 1., Holloway, N.7.

FAUDELS, Ltd. 23t
36-40. Newgate St., E C.1.

Fay lHome Recorders, Ltd 255

121, Victoria St., S.\W.1.
Ferranti, Ltd. - 8
Hollinwood, Lancs.

Film Industries, Ltd. T61
60, Paddington St., W.1.
Five Pom. Products. - 252
84, Crosg St., Islmﬂ'ton, I\.L.
Ilinders (Whole salo\ Ltd. 241
East Stockwell bt. Colchestcr
IFormo Co. .. .o 100
Crown \Votks Southmill Rtl Shirley,
Soutlmmpton
IFox Publications, Lid. 2 toy t4a 28
14, Britannia St., W Cl
Fraser Radio, Ltd. ... a i e 253
38, Crawlev Rd., N. 22
Fuller Accumulator (‘o (1926), Ltd. Noo
Woodland Works, Chadwell Heath,
Essex.
Fullotone, Ltd. 203
73, Camden Rd . N W. 1
GAMBRELL Radio, Ltd. ... ie 21
Merton Rd., Southfields, S.W. 18.
Garrard Engineering & Mfg. Co., Ltd. 122
Newcastle St., Swmdon
General Electric Co Ltd. 165
Magnet House, km"swav, A\ (, 28 109
Gilbert & Co., Ltd,, C. - 232
Arundel St ghefﬁeld
Gothic Electrical Supplies, Ltd. ... 201
Severn 8t., Birmingham.
Graham ]'a.rwh Ltd. . 50
Masons Hlll Bromley, l\ent
Gramophone Co.. Ltd. A 55
363-367, Oxford St., W
Gripeo Co. .. 226
32, Victoria gt s W.1
Grosvenor Electrie Batterxcs, EtdNS 42
2:3, White St., E.C.2.
Gutta Percha Co. (Telegraph Constrnction
& Maintenance Co., Ltd.)... 257
18, Wharf Rd., City Rd., N.1.
HACKER & Sons, H. d.. 87
Perfecta  Works, Ray Lea Rd,
Maidenheadl.
Halford Radio, Ltd. ... Wi 117

39, Sackville St., W.1.

(4R ]
ES

D6
H6
EG
F9
D7
B 6
H9
¢4
HS8
Ds
ES
E6
D5
D8
Cc7

H8
E6
B8
E8
E 6
HS5
A6

H3
EG
B7

G4

D6
AS
A8
H9
H4
C6
cC39
F9
C4a

E7

Deé

A5
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Wireless Waorld
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GALLERY

FLOOR

GROUND

Hinp

per,”” the ¢ Modern Straight Five,”” the

‘ Autotone Portable,”’ and the ‘‘ Wireless World Baby Superhet.'’

The latest Wireless. World receivers can be seen on Stand No. 5, including the * Monodial A.C. Su
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Exhibitors at Olympia—(continued).

Hambling, Ltd., A. W. . - =

.15 Jn, Alfred Place, W. ('
Ihmptun Radio, Ltd. 6
3. Viearage Rd., Hampton W ick.
]larhc )73
Cambridee Arte ual Rd
1tarwell, Ltd.. .
Nessions H()uso.
F.C.1.
Havnes Radio .. e
57, Hatton Garden, E.C.1.
Heayberd & Co., F. C. .
10, Finsbwy St., E.C.2.
Hellesons, 1.td. "
Morderr Rd., S, \\1rnbbe(lon,b \'\ 1.
Henderson -Wircless & Electrical Service.
54, Queen’s Rd., Brighfon.
Henley's Telograph Wox‘ks Co., Ltd., W.T.
Holborn Viaduet, B.C.1.
Hillman Brothers . 2
123, Albion St., Lcedq
Hobday Brothers, Ltd.

E nh(-ld

(‘.Ierkr'—m\'ell Green,

21-27, Gt. Fastern St., £.0.2.
Hunton, Ltd. o)
114, Enston Rd.. N.\V.l.

Hustler, Sitnpson & Webb, Ltd. ..
317, Hoe St., Waithamstow, K. 17,

ISRANIC Llectric Co., ltd....
147. Queen \1rmrm St FC4
Hifle & Sons, Ltd!
Dorset House,
Ttonia, Ltd. ...
58, City Rd,, C

Tudor 8t., 1.0.4.

JATKSON-Bell Distribntors, Ltd. ...
68, Victoria St., S.W.1.
Jackson Brothers
72, St. Thomas St., S, 1.1,
Jewel Pen Co., Lid. ...
2122, Gt. Satton St., 1.C.1.
Johnson Talking Machine Co., {.td.
96, Clerkenwell Rd., F.C.1.
Junit Mfg. Co., Lid.
Junit Works, Stecle Rd., W.3.

KALISKY (Aldgate), Litd., 3.
146, Theobalds Rd., W.(.1.

Kenweil Radio, Lti Ves

200, City Rd., E.C. 1
l;L-itll Prowse & Co., Ltd.
159, New Boud St., W.1.
]\ulsrelul rigwdes, Ltd,
Cray Warks, Sideup, Kent.,

L.E.S. Distribators, Ltd. ... i
15-16, Alfred Place, W.C.1.
Lampluch, 1.td., S. A, .
84, Little Park St., Coventrv.
Lancashire Dynamo & Crypto, Ltd.

04, Petty France, S.\V.1.
Lawson & Raphael ...

137, Regent St., W.[
Ilcnu Linx, Ltd. ...

254, Vauxhall Bridee Rd S. W, I
Lever (Trix), Ltd.. Eric J.

8-1), Clerkenwell Gleen F C. l
Lissen, Ltd. ...

Worple Rdd., Tslew orth, Middlesox.
Lock, Lid., W. & T.

St. Peter’s Works, Blth
Locwe Radio Co., Litd. -

4, Foumaync Rd., Tottqnham, N.I5.
London Flectric Wire Co. & Smiths, Ltd....

Church Rd., Leyton, E.10.
Lotus Radio, Ltd .

Mill Lane, Old Swan, Ymelpool

M.P.A, Wircless {1930), Ltd.
62, Conduit St., W.1.
McMichael, Ltd., 0 e : e
Wezxham Rd, .» Slougli, Bucks.
Magnavox ((1.B.), Ltd. v
89, l\mgs“ay wW.(.2,
Maing Radio Gramophones, Ltd.
Vanghan St., Bradford.
Manufacturers Accessories Co. (1928), Ltd,
S5, Gt Kastern St., E.C.2.
Marconiphone Co., Ltd.
210-212, Tottenham Court Rd., W. 1.
Montague Radio Inventions & Develop-
ment Co., Ltd.
Beethoven Works, 24, Gt. College St.,
N.W.1.
Moore, Walter
6, Burnley Rd.,
Lanes.

Pudih.z;m, ﬁurulc&,l

236

121

99
1l
270
225

2624

1ol

[
[
e

—
't

i

s« ,F.19

D4

ES

D5
D4
E9
ES
D5
E5
HA4
G9
D9

D7
D3
E8

D5
G4
A6
G9
D6

H7
A5
HS5
8

HS8
A6
A6
G9
F9
E38
G9
AS
F9
HS§
C6

A5
c9

D§

A7
H7
B6
C6

H8

Wireless World

Mullard Wireless Service Co.,
Mullard Housf:,w Charing
W.C.2
Murphy Radio, Ltd
Broadwater Rd., Wel\\ Adll l-.mlen (,xt\,
Herts.

Ltd..
C‘ross _I\d

MATIONAL Accumulator Co., Ltd.
A0, Grosvenor Gardens, S.W.1.
National Radio Service Co.
15-16, Alfred Place, W.C.1.
Newnes, Ltd., Georze -
8-11, bouthampt,on Sf W
New London Elcctron \'\/orl\s Ltd.
East Ham, E.6.

OLDHAM & SON, Tt
Denton, Manchester.
Ormond Eng. Co., Ltd. .
Ormond House Rosehery Ave., 3 L C 1.
Osborn, Chas. A, .. 5
The Regent Wml\:., A\llmaton bt
Overseas Trading Corporation

IR, Gaunton M W,
PAROUSSI,

10. l‘eaflwmtone letm W C. !
Partridge & Mee, L.

74, New Oxford St., W.C. 1.

l’mtndno Wilson & Co. ... -
])aw nset Works, livington V(nlley l "
Leicester.
Pecasus. Ltd.. =
Low \'[lll~ Ln\vu Woxﬂe\
Peto-Scott Co., Ltd.
77, City Rd., E.C.]
Tthilips Lamps, Ltd. . .
145, Charing Cims R d WC 2,
Phllome‘l Radio Equipment. ..
Pickering St., Loose, Mmdstune
Ioﬂd.(lym R«l(h() ltd
sorst Rd., North Acton, N. \V 1(»
Powertone [’xodu(ts
8%, Cromer St., W.C.1.
Practical Radio P"ublishing Co.
30, Kirby St., E.C.L.
Pnebtl) & Ford i =
311, Carrs Lane, Bir mulv]nm
Prlmus Manufacturing Co. ...
Primus House, \Vx’luw St., 1. (‘ 2
Pye Radio, Ltd. A
Taris House, ()\ioul Cuu)‘l \’\ l

Le.éc'is.

Radio-Electric, Lid. ...
51, Whitcombe St., W.C.2.
Radialaddin, Ltd. ...
47, Berners Street, W. 1
tadio Gramophone Dev clopment Co.,
18-20. Frederick St., Birmingham.
Radio Instruments, Ltd.
Purley Way, Croydon.
Radio Society of (t. Britain
533, Victoria St., S W.1.
Rateliff (Metals), Ltd.. J. V. ; :
21-31, New Summer St., Bumuwham
Ready Radio, Ltd. ...
b(wtnox House, Black heefh '.,!'7.3.
IRedfern’s Rubber Works, Ltd.
Hyde, Cheshire.
Regentoue, Litd.
l.(,cventon(, Works, \\ or ton R l
worth, Middlesex.

Reproducers & Amplifiers, Ltd.
Frederick St., Wolverhampton.
Roberts, John K5 1
I-3, Bridgwater \mduct Knott anl

Manchester.

R.C.

Ltd.

Is{é:

SELECTA Gramophones, Ltd.
81, Southwark St., S E. L.
Seltridge & Co., Ltd.... voe i
Oxford St., W.1.
Shapland & Petter, Ltd.
Raleigh Works, Barnstaple.
Siemens Electric Lamps & Supplies, Ltd....
38-39, Upper Thames St., 1.C.4.
Sifam Electrical Instrument Co., Ltd.
York Works, Browning St., S.E.17.
Simpson’s Electrical
Grange Rd., Leyton, 1‘ 1()
Sinelair \mﬂmd
21, Kenwyn Drive, N. \V 2
Six-blr\t.\ Radio Co., Ltdl.
1/-18, l-luthbone Place, W.1.
Smith (Radio), Ltd., Arthur

56, Hazel Rd., Kensal Rise, N.W.10.
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Smith & Sons (Motor Accessories), Ltd., S.
Cricklewood Works, N.W.2,
Smlulh\\mt»; F.oW.
154, Onslow (;dns W»I.'nvton bmu\
Sonochorde R(plodurers Ltd:
1, Willesden Lane, N.W.10.
Smef‘eifrn Products, Ltd.

52-54, Rosebery Ave, F.C.L
Spencer Radio, Ltd :
136 Clerkenwell Rd., E.Cak

Standard Battery Co.

184-188, hattesbmyAve W.C.2.
Standard I'(lophones & Cables, Ltd.

St. Chad's Place, 364, Gray’s Inn Rd.,

W.C.I
Stenibac, Ltd. ¥ a2
= 303, Essex Pd ]sllngmn N.1

Stratton & Co.,
St

Balmoral \\'011\\, anmmlove
Rirmingham.

Sun Electrical Co., Ltd.
[ 18-120, Charing Cross Rd.,
Swilt-Levick & Hon\, Ltd.
Clarence Stecl Works. .Shcfh( LL
Sylvex, Ltd. ..
144, Theobalds Ld W C 1.

W2,

TANNOY Products

-7, Dalton st., S.E.27.
Fuegmph Condenser Co., Ltd. .
Wales Farm Rd.. N. Acton, W3
Telsen Electrie Co., Ltd.
Aston, Birmingham,
Terrytone Radio Products Co.,
33, Crouch Hill. N.4.
Thompson Diamond & Butcher
34, Farvingdon Rd., K.C.1.
Trade Chronieles, Ltd.
6, Carmelite St., E.C.4.
Tunewell Radio, Ltd.
54, Station Rd.,
Tyrela Electrie, Ltd..
21, Fast Road, N l

Ltd.

New Southrrnte, N. i

ULTRA Electric,
frskine Rd.,
Umello, Ltd.

55, Gt Marlbotough St
Unicfon, Ltd. <
23, City Rd., E Cl
United Radio Mlm Ltd. ...

63, Lincoln's Tnn Fields, \W.C. ]
Univolt Iilectrie, Ltd.
119, Finsbury Pavement F C

Ltd. - -
Chaik Tarm; N.\W.3,

\Vl

VANDERVELL, Ltl., C. A...
Well St., Birmingham.

Varley (Oliver Pell Control, Ltd.) ...
103, Kingsway, W.C.2.

WATMEL Wireless Co., Litd.
Imperial Works. High St.,
Weyo Condenser Co., Ltd -
Speacer House, South Place, E.('.1
Westinghouse Brake & Saxby Signal Co.,
Ltd.
2, York Rd., King’s Cross, N.1.
Whitelev Kleetrical Radio Co., Ltd.
Nottingham Rd., Manstield.
Whiteley, Ltd., Win.
\Ve\thmnne Girove, V.2 ’
Witking & Wright, Ltd.

Edgware.

Utility \Vorks, Holvheadd T2d., Bir-
mingham.
Wingrove & Rom rs, Ttd.

Mill Lane. Old Swan, Ilvupuo[
Wireless for the Blind = Y
224, (it. Portland St \\/.l.
Wireless Leacue !

12, Grosvenor Cres., S.AV.1.
Wireless Retailers Association of G.B.
1, Mitre Cowt, E.C4.
“ Wireless Trader 7
St. Bride’s House, \ahbhulv Square
EC4
“ Wireless Wmld 2
Dorset House, Tudor .St E. C 4
Wricht & Weaire, Ltd.
740, High Rd., Tottenham, N 17

YAGERPHONE, Ltd. p
Charlotte C ibinct Wor l\s, Pnndem End
Middlesex.

ZETAVOX Radio & Television, Ltd.
Zetavox  Works, Coles Green
Crickiewood, N.W.2.

R(ll..;

1932
3% A9
22 D6
262 EiB
i

152 HE6
14 D4
26 D7
107 A8
256 E6
22 D6
231 HY
12 A6
260 E7
4 €4
N OB
6 C5
268 F9
207 E4
15 D5
9 AS
233 H7
75 BS
125 A7
250 ES
156 H5
115 A$
245 F 4
160 E 6
273 H9
281 H7
89 BT
105 A9
267 EO9
I8 AS
129 A9
2644 E 9
265 E9
26i; E9
O D5

5 D8
82 B9
286 H6
103 A7
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New Opera Scheme.

GREAT scheme to make Britain ‘‘ opera

conscious ' is the latest idea of the
BB.C. I am able to reveal that the
Governors, largely through the advocacy of
that very active member of the board, Lady
Snowden, have decided that broadcasting can
fulfil such a mission in a unique manner, not
only by the frequent repetition of studio ver-
sions of the great operas, but by the systematic
training of artists specially for the work.

Studio Presentation.

It is realised that there are several methods
of presentation. One may be tried during the
broadcasting of the Covent Garden.Opera in
the autumn, when a commentator in the
studio will introduce the performance with ex-
planations likely to render it intelligible to the
ordinary listener. This is one form of ‘‘studio
presentation,”” though by this term is generally
mean{ the form of operatic broadcast now
popular in Germany where specially prepared
versions are carried out at the broadcasting
station itself.

It is these condensed versions which, as T
mentioned last week, the German authorities
will generously place at the disposal of the
B.B.C. Their preparation has taken seven
years.

The B.B.C. Vintage.

The Corporation is now about to begin the
preparation of its own ‘‘potted’ operas—
a job which will keep the Productions Depart-
ment busy for a long time.

It is hoped that in a few years broadcast
opera, if not such a preponderating feature in
the British programmes as it is in Italy and
Germany, will at least be as popular as the
ordinary symphony concerts. I wonder?

L e

B.B.C.’s Great Birthday Effort.
OVER-MODESTY has not always been a

failing of the B.B.C., but in recent years
the Corporation has certainly made little fuss
over its birthdays. I learn that things may
be different with the celebration of the tenth
anniversarv of broadcasting in November
next.

Plans are still in the wild and woolly stage,
but an attempt will probably be made to give
listeners a round-the-world relay on a far
grander scale than the contemplated effort last
Christmas, which failed so dismally on account
of imperfect co-operation among the different
broadcasting authorities.

Expensive Jollity.

The chief obstacle likely to be encountered
is the question of cost. - ** Surely,”’ I said, when
discussing the event with a B.B.C. man,
‘“ Surely the Post Otfice and other wireless con-
cerns would make financial concessions on such
an important occasion? "’

He laughed sardonically. ‘‘Not a bit of it!
he declared. ‘‘No one gives us any conces-
sions. If the B.B.C. stages a round-the-world
relay, the B.B.C. must pay.”’

So let us remain calm and fully prepared
for the news that the relay has been aban-
doned.

By Our Special Correspondent.

Misapprehension.

While talking of world broadcasting, I am
glad to be able to qualify my recent statement
to the effect that the B.B.C.’s new programme
recordings for overseas use will be sold in what-
ever market they will fetch a price. Appar-
ently this has been interpreted as meaning that
any old cow puncher or bootlegger who strolls
down ‘' Petticoat Lane’’ in South Africa or

Australia or Canada, may run up against a
few slabs of B.B.C. programmne and buy them
for the price of a drink.
Explanations.

1 am sorry that this impression has got
around, as the necessary correction may cause
among

disappointment my Dominion and

THE MAN ON THE BRIDGE. A photograph

taken from the centre of thie moving wall in the

Hamburg studio. By advancing or withdrawing

the wall it is possible to alter the studio acoustics
to suit different types of programme.

Colonial friends. I am assured by the B.B.C.
that the recordings, which will not compete
with local talent, will be available only to
broadcasting organisations, and that there will
be strict rules regarding the number of occa-
sions on which they may be performed.
Come to Britain.

One important service which the records
may render will be in connection with the
‘“Come to Britain’’ movement. Commentaries
on.national events, such as the Welsh Eistedd-
fodau, the Highland Games, and the Changing
ol the Guard at Buckingham Palace, should
fire the blood of our overseas cousins, not
to mention those Americans who can still claim
Anglo-Saxon ties. Other recorded programine
material will include talks and vaudeville.

WWW.americanradiohistorv.com

A Happier Newcastle.
EWCASTLE listeners, after a period of
inadequate signal strength which seems
to have tried their patience, are much happier
with the opening of the rebuilt 14kW. trans-
mitter working on the new wavelength of 211.3
metres. The latest tests reveal an immense im-
provement in radiation and quality.
Publishing Triumph.

Incidentally the B.B.C. must be the only
publishers in London who are actually pleased
when their products have a smaller circulation
than that anticipated. With characteristic
care the Corporation prepared a booklet show-
ing Novocastrians how to tune in the low wave-
length ; the demand for the booklet was small
at the outset, and since the power increased it
has dropped to practically zero. The B.B.C.
are delighted, assuming from this that no one
needs any help.

The Case is Altered.

I had better forestall trouble by stating that
the B.B.C. adopts a less carefree attitude to-
wards its other publications.

L= “n L= “n
Broadcasting Semi-private Talks.
ONGRATULATIONS to the B.B.C. on
hitting on the very best method of securing
listeners to the talks. In future certain talks
are to be announced as '‘Semi-private,”’ and
will thus be assured of a very large audience.

The series will be called ‘“ To an Unnamed
Listener,”” and the speaker will choose each
time an intimate problem which it will be
assumed faces some person or other at some
period in his life. For example, if the subject
should be ** To a Young Man or Woman about
to Start a Career,”” or ‘“ The Danger of Living
Extravagantly,”” or ‘“To a Young Man about
to Marry,”” all those listeners who are not
starting a career, or living extravagantly, or
thinking of marrying, will regard themselves
as merely overhearing a semi-private and very
frank piece of advice which is being addressed
particularly to one of their fellows who may
need and, it is hoped, will profit by it. The
actual subjects for the series have not yet been
chgsen,

All kinds of titles will suggest themselves,
such as '‘ The Danger of Accepting Gratuitous
Advice,” ““To a Young Listener Who Has
Not Paid His Licence Fee,”” ‘‘To a Young
Man Who Cannot Get His Set to Work,”’ and
many similar.

L] L] * n

The Organ in the Concert Hall.
L1. readers interested in the acoustic side
of broadcasting will be eager to hear the
first notes from the £8,000 organ which the
John Compton Organ Company are to install in
the concert hall of Broadcasting House under
the supervision of Dr. W. G. Alcock, the

organist of Salisbury Cathedral.

I understand that it will be an all-electric
four-manual instrument, totally enclosed
within a ‘‘swell”” box, and played [rom a
separate console on the stage.

The organ will be on “‘ cathedral *’ lines, and
quite unlike the average cinema organ; for
this relief much thanks from at least one
listener !
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At The Show.

AUC. 19th—27th.

11 am—10 p.m.

A General Guide to Every Class of Exhibit.

S this 1ssue of The Wireless World appears
on the opening day of the Olympia

Show, it follows that our description of

thg new season’s sets and components is
in many cases prepared from advance informa-
tion supplied by the manufacturers. Although
we have had an opportunity of examining—and
in some cases of testing—much of the apparatus
that will be shown, we must wait until next
week before we can present an entirely com-
plete technical review of the individual efforts
of every firm.

It is already abundantly clear that the
present show 1s extraordinarily comprehensive :
there is something for everyone, and no single
field ot wireless interest has been neglected.
Take the battery set: last year, if we exclude
portables, there were not more than two or
three examples which were representative of
advanced technique. The listener without a
mains supply had a real grievance, but this year
he is to have a wide choice of up-to-date
battery sets with modern features, such as
band-pass tuning.  Further, painstaking efforts
have been made to conserve anode current, and,
at the same tiine, to provide a reasonable
volunie.

The general adoption of variable-oni H.F.
valves has had a bearing on design; the free-
dom- fromr cross-modulation and other inter-
ference troubles which is conferred by this
valve has enabled designers in some cases to
dispense with a two-circuit input filter. In-
deed, band-pass tuning has suffered a slight—
but a very slight—setback ; it will still be
found in most H.F. sets, except those of the
less-expensive kind.

The superheterodyne principle has gained
ground, as it was bound to do, and in many
cases i1s combined with tone correction to a
greater or lesSer extent.

Speaking generally, a set without a built-in
loud speaker is now a rarity, as also is one of
the multi-circuit type without ganged tuning.
Tuning dials of the new receivers are almost
invariably calibrated in wavelength, or in
station settings, or both.

In order that the following description of
the new season’s receivers may be of the

greatest possible assistance to those who are
choosing sets for various purposes, and for
use under different recerving conditions, they
have been grouped in categories, under a more
or less arbitrary systemn of classification.

_,
"
L))

1R CYaes

/
L
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SUPERHETERODYNES.

The superheterodyne forms one ol the most
interesting classes ol receiver this year, and its
rise to popularity has been so rapid that there
are now few firms who are not showing at least
one model; a number have abandoned the
straight receiver almost entirely in its favour.

The Gramophone Co. is a noteworthy example

with

An H.M.V.

ten-valve superheterodyne,
push-pull output ard aitomatic record changer.
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of this tendency. The most luxurious H.M.V.
set is undoubtedly the Model 532 at 8o guineas.
Ten valves are used, and the output stage con-
sists of two push-pull P.X.4 valves rated to
deliver 4,500 milliwatts to the loud speaker.
The H.F. and both the I.I%. stages have
variable-mu valves, and three tuned circuits
compose the pre-selector. The Model 470, at
32 guineas, is somewhat less ambitious, but
again we lind three pre-selector circuits and
variable-mu valves both in the H.F. and the
single 1.1, amplifier.

From some points of view, however, the
most interesting H M.V, set is a six-valve
battery portable superheterodyne with ganged
tuning, and a signal-frequency H.F. stage.
The total anode current consumption is stated
to be only 10 mA ., and the price is 17 guineas.

Not the least of the interest in the super-
heterodyne lies in the wide variety of design
which it permits, and as a contrast to the fore-
going we have the six-valve Eldeco portable.
This is of the suit-case type, and again ganged
tuning s employed, but the valves are
darranged so that two stages of I.F. amplifica-
tion are obtained. A similar receiver is avail-
able for operation from the mains, and in this
are iucluded a pentode output stage, -and
variable-mu valves,

- Arthur Smith has an example of the Stenode
form -of the superheterodyne; it is a radio-
gramophone with an output stage rated at
5,500 milliwatts, and it is fitted with dual loud
speakers. Eight tuned circuits are employed,
variable-mu valves, a separate oscillator, and,
since it is a Stenode, a tone-corrector stage.
Another receiver of more modest nature is a
fve-valve superheterodvne in which the bi-
grid type of detector-oscillator is used. A
preliminary stage of variable-mu H.F. amplifi-
cation is included, with power grid second de-
tection and a pentode output stage.

The Gambrell-Halford recciver, the A.C.
model of which was recently reviewed in the
pages of this journal, is now available for D.C.
mains supplies. Preliminary H.F. amplifica-
tion is not used, but two stages of I.F. ampli-
fication are fitted.

The well-known firms of E. K. Cole and
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Varley are newcomers to the field of the super-
heterodyne, and both are showing five-valve
models.  The Ekco sets are available in a

number of different cabinet styles ranging from
a consolette to a radio-gramophone. Band-pass
tuning is employed with variable-mu valves,

Chassis of the compact Ferranti superheterodyne.

and a metal rectifier for the H.T. supply. The
Varley sets are also to be had with many
different cabinet types, and at prices varying
between 26 guineas and 48 guineas. The latter
i¢, of course, a radio-gramophone, while the
cheaper model is of the compact self-contained
type.

Ferranti are showing a seven-valve super-
heterodyne of very modest dimensions, and
this was recently reviewed in this journal. A
moving-coil loud speaker is used, and variable-
miu valves are fitted not only in the H.F. and
I.F. stages, but also for the first detector, while
band-pass tuning is naturally adopted.

The majority of superheterodynes are mains
driven, as one would expect, in view of the
high current demands of a large number of
valves. Many battery models are shown, how-
ever, and the fact that H.T. current has often
been kept down {o a figure comparable with
that of a more modest straight set speaks well
for the skill of the designers.

A six-valve battery portable is exhbited
by the Marconiphone Co.; it is priced at 17
guineas, and its low anode current consump-
tion of 10 mA. is attained largely by the use
of a high-efficiency pentode output valve. The
Consolidated Radio superheterodyne is some-
what unusual for a battery receiver, in that it
includes automatic grid bias; 1t 1s known as

Hlustrative of present tendencies : the Marconi-
phone superheterodyne portable, designed for
long range and economical upkeep.

Wireless Warldl

the Cam Superhet, and is priced at 15 guineas.
Edison Bell has a five-valve battery super-
heterodyne in which the anode current con-
sumption has been kept down to g mA., and
on this score alone is worth attention.
Reverting to mains-driven sets, the G.E.C.
model should not be passed Dby without
examination. This has seven tuned circuits,
and the band-pass principle is employed in
both the signal frequency and the intermediate
frequency circuits. Variable-mu valves are
again standard, an output of 2,500 milliwatts
is obtained from a pentode, and a heterodyne
whistle filter is fitted. At the price of 26
guineas this receiver is distinctly attractive.
The Marconiphone Co. is another firm which
has adopted the superheterodyne most whole-
heartedly ; a seven-valve set, the Model 258,
is shown in radio-gramophone form, and is
priced at 55 guineas. Eight tuned circuits
are fitted, and are naturally in the form ol
band-pass filters; a preliminary stage of H.F.
is cmployed. An output of 2,000 milliwatts is
claimed, and a brilliancy control is included in
the specification, while on the gramophone side
an automatic record changer is an undoubted
convenience. A similar receiver, the Model
256, is available, with less ambitious equip-
ment and cabinet, at the price of 24 guineas.
A further example of the Stenode is to be
found on the Selfridge stand ; this is a radio-
gramophone employing a large output stage.
Three signal-frequency circuits are used, and,
as the IL.I'. circuits are sharply tuned and

One of the most ambitious of the R.G.D. radio-
gramophones. A ten-watt output is provided.

operate upon a low frequency, two. tone-correc-
tion circuits arc fitted in the L.I°. stages 1o
obtain the correct overall frequency charac-
teristics. Exceptionally high selectivity is
claimed.

The Tannoy superheterodyne, again, is of
the radio-gramophone type, with a band-pass
pre-selector and aperiodic coupling to the first
detector. Power grid second detection is used,
and a triode output valve feeds the moving-
coil loud speaker.

The R.G.D. receivers have for some years
included at least one superhecterodyne, and so
it is not surprising to find that they are now
concentrating their energies on this type. Their
most ambitious radio-gramophone is the
Model gor, at 8o guineas, which is available
for A.C. or D.C. mains. It is a nine-valve in-
strument with a 10-watt, push-pull output
stage. A band-pass pre-selector is employed,
and there are two stages of variable-mu I.[F.
amplification.

A smaller radio gramophone, Model 7o1, is
also available at 48 guineas; seven valves are
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used, with one H.F. and one I.F. stage, and
an anode-bend second detector.

Another firm to adopt the superheterodyne
1s Murphy Radio. Nne valves, including the
rectifier, are used, and three tuned circuils

Burgoyne seven-valve superheterodyne chassis.

operate at signal frequency. Two L.IF. stages
are followed by a duo-diode second detector,
from which automatic volume control is ob-
tained. A scheme of this nature is distinctly
interesting, and it is hoped to include further
details in a later issue. The set is completed
by an L.I. stage fecding the pentode output
valve.

MULTI-STAGE H.F. SETS.

Perhaps the most noteworthy development
in long-range receivers of the ‘‘straight’’ type
i1s the almost universal adoption of the vari-
able-mu valve. This development is well in-
stanced by the Cossor Modcl 533 four-valve
mains set, which has two H.F. stages with
three tuned circuits, and a triode output stage
rated to deliver 2,000 milliwatts to the moving-
coil loud speaker. A similar type of receiver
is available for battery operation, and, al-
though the price is only fr4, a moving-coil
speaker is fitted.

The mains-operated G.E.C. Viking receiver
falls into t{he same class, in so much as two H.T.
stages are fitted; an output of 2,500 milli-

R.I. five-valve superheterodyne.

walts is obtained from a pentode. The most
interesting feature of this set is the use of
a screen-grid valve as a detector, and it is
claimed that this results in a considerably
improved performance.
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Push-pull pentodes are used to obtain a
large output in the radio-gramophone shown
by Hampton Radio, where, again, two H.F.
stages are included. The apparatus is avail-
able for A.C. mains operation at 38 guineas,
or for working ‘from D.C. supplies at 41
guineas. Dynatron receivers are shown by
Messrs. Hacker and- Sons, but details are not
yet available. The Lotus four-valve set
has again two variable-mu H.F. stages and
the usual pentode output valve, while the Bur-
goyne five-valve portable .is notable for its
remarkably low price of f5 1gs. 6d.

The well-known firm of Philips is exhibit-
ing receivers at Olympia, and the Model 630A
is interesting’ as a1} example of progressive de-
sign. It-is an A.C. mains set with two H.F.
stages, and an unusual feature is that the four
tuned circuyits are arranged as iwo band-pass
filters.. It is claimed that the coils are ex-
ceptionally efficient, since they-are wound with
stranded wire on. glass formers. A further
point not without merit is that the tuning
dial is fitted with a micrometer scale ; the dial
proper is normally graduated, but beneath it
is fitted another small dial geared to make
one complete revolution for each inovement
of one degree of the main dial. The small dial

New-type coils in the latest Murphy three-valve set.

has ten divisions, so that it is possible to read
the main dial accurately to one-tenth of one
division. This receiver is priced at 23 guineas.

The battery, Model 830B, is even more un-
usual, for, although the circuit follows normal
practice with two H.F. stages and a pentode
output valve, a fifth valve is included to keep
the total anode current.consumption at a mini-
mum. This *‘ voltage regulator’’ valve is ap-
parently connected in such a way that it varies
the operating conditions of the pentode accord-
ing to the signal voltage which it is called
upon to handle. The total current consump-
tion in the absence of a signal is only 5 mA.,
but when reproducing a deeply modulated pro-
gramme it rises to 15 mA., so that the aver-
age current is considerably below normal. This
would appear to represent a distinct advance
in economical receiver design, and further de-
tails will be awaited with interest.

GENERAL-PURPOSE RECEIVERS.

Two years ago, the self-contained open-aerial
set with built-in moving-coil loud speaker was
hardly known, but last year it was fairly well
established in favour. Now, the standard
British set is of this type; without risk of in-
accuracy, it may be stated that its general

Wireless World

specification includes an H.F.-det.-output
three-valve circuit; as a rule with a pentode.
In mains sets, the loud speaker is of the

Marconiphone band-pass battery set.

energised moving-coil type, and the  con-
taining cabinet measures very roughfy 18in.
high. 15in. wide, and gin. deep. To avoid
needless repetition, it ‘may be assumed that
the great majority of the following sets are
built’ to this general specification. ,

In the general-purpose class, the Murphy
A.C. Three, which originally appeared last vear,
may be taken as a first example.’ The earlier
receiver is still available; but a ‘‘de luxe’’
model, improved in detail, ncw tends to replace
it. This new set embodies cylindrical coils
instead of basket windings, is fitted in a wider
cabinet;, and the smoothing system has been
improved.

Practically all the G.E.C. sets are new, and
it is evident that this great firm, with its
exceptional facilities for design and manu-
facture, will in future occupy an even more
prominent position in the world of wireless,
Screen grid detector valves are fitted in all
the sets, and a large undistorted output is
provided even by the simplest and cheapest.
The model in the present category is the
‘“ Gala,” which embodies two tuned circuits
and a heterodyne filter; an output of 2z}
watts is provided by a, pentode.

Baund-pass tuning, power grid detection, and
a volume control which is operative for both

New Pye Model “ G'’ receiver,

WWW.americanradiohistorv.com

AUGUST 19th, 1932.

radio or gramophone reproduction are leatures
of the Marconiphone Model 253, which is fitted
with pick-up terminals. Models for A.C. and
D.C. supplies are available.

As an example of present tendencies in
battery set design, the Marconiphone Compuany
are to show an H.F.-det.-L.F. set on modern
lines, with band-pass tuming, a balanced-
armature loud speaker, local-distance switch,
and a- high-efficiency pentode output valve.
Total anode consumption is' given as 8
milliamps. )

From the - technical aspect, the new. Pye
Model G is. likely to prove one of the most
interesting three-valve sets for 'A.C. mains
operation. It is stated that the' band-pass
input filter is.of a new type, while the L.F.
intervalve coupling is claimed to provide the
tone compensation which is mnecessary for a
pentode output valve working with a’ moving-
coil loud speaker.  Apart from introducing
compensation (which is usually done in the
output anode circuit), this coupling: is arranged
to give a falling amplification characteristic
above some 4,000 cycles, with a definite cat-off
at.5,000 cycles. - Other: new. - productions: of
the Pye firm include the Model “ K"’ two-
valve A.C. set, with band-pass- tyning,

An inexpensive Sovereign two-valve battery set,

Among the selective battery sets to be
shown is the new ‘¢ Six-Sixty ' receiver, with
such features as band-pass input, combined
reaction and volume control, and a high-
efficiency  output pentode. The Lotus ‘‘de
Luxe ** battery set, with a similar specification,
is fitted with a permanent-magnet moving-coil
loud speaker, and has automatic bias. . Equally
illustrative of the new tendency in battery-set
design is the new Sovereign ‘ Doric *’ set,
with a similar type of loud speaker.

All of the entirely new H.M.V. sets are of
the superheterodyne type, and so have already
been described, but they are showing a fairly
conventional self-contained general-purpose set,
with all the desirable modern features. . This,
indeed, is an old friend, but it has been im-
proved in detail. The ‘“Transportable Radio-
Gram,”’~a self-contained table instrument, has
been reduced in price to 25 guineas.

Westinghouse metal rectifiers are to be in-
cluded in all the new ‘Ekco sets. The model
with: which we are here concerned is the
‘“Consolette,”” which is of fairly conventional
design, and is housed in a moulded bakelite
cabinet. The tuning dial is calibrated directly
in wavelengths; the large station-indicating
dial, ‘one of the first of its kind, has now been
improved, and is still included in the larger
Ekco sets.
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Built-in frame aerials are perhaps net quile
so much in evidence for mains-operated scts
as one might expect, but this form of
collector is employed in the DMcMichael
‘“ Duplex Mains Four,”’ a self-contained set of
the modern type, with an energised moving-
coil loud speaker.

McMichael self-contained A.C. receiver.

In addition to the three-valve set introduced
in the spring, the Regentonc firm are showing
a cheaper mains-operated model of similar
specification, which is to be sold at the low
price of 12 guineas complete. The neat little
two-valve A.C. set produced by this firm has
apparently been extremcly successful, as it is
retained for the present season. It is an
interesting sidelight on present tendencies that
this will be one of the very few sets without
a built-in loud speaker.

There must exist a real demand for chassis
sets suitable for fitling an existing cubinct or
other pieces of furniture. This demand should
be met by the ‘* Loradsa '’ chassis set shown
by Arthur Smith. The Telsen H.F.-det.-
pentode set, in its cheaper form, fills the same
niche, as it is supplied at the price of 12
guineas in a plain box of unpelished wood.
There are two tuncd circuits, and 2 walls is
fed to the moving-coil loud speaker.

So far as we can judge at present, there are
no striking departures from accepted practice
in {he arrangement of band-pass filters, but
it i1s interesting to see that the Varley firm, in

Bush Radio three-valve receiver,

Wireless Worlad

their *“ Square Peak Three,’”” have gone over
to the double-capacity system of coupling.
There is no need to describe this set, as it
was reviewed last week in tiese pages.

When practically every firm is showing a
general-purpose set, it is almost invidious to
pick out models for special mention. Among
the many examples which embody interesting
points of detail design is the ** Climax "’ radio-
gramophone, costing only 24 guineas, which,
in addition to wavelength calibration, has a
tuning dial with apertures through which the
printed names of the principal stations are
visible. The coils of most present-day sets
are individually screened, but i the Alba
chassis the filter coils are so disposed that
this method of screening is rendered un-
necessary. The same firm are also producing
some interesting battery sets. On the British
Acoustic Film Company’s stand there is to
be shown the new Bush Radio three-valve set,
with several interesting fealures,

The compact Climax radio-gramophone.

Before passing on to tlie noxt classification,
we must not forget the IR .I. Madrigal, a pioneer
of its class, which has now been redesigned.
1t .embodies a permanent-magnet loud spcaker,
and a small internal aerial for local-station
reception. The E.R.P. concern, who were also
early in this field, use a screen grid detector,
resistance-coupled to a pentode; their new set
costs only 14 guineas.

SHORT-RANGE SETS.

Rclatively simple detector-L.F. two-valve
receivers are obviously very popular ; some of
the new models are fitted with high-power out-
put valves, and thus, for short-distance worlk,
should be capable of meeting ull requirements,
except those of long range As an instance
we may take the Cossor Model 222, which
supplies 2 watts of energy to a built-in moving-
coil loud speaker. The same firm have a
cheaper set fitted with a cone loud speaker.

The practice of building set and loud speaker
as a single unit is just as well marked in the
present category, and we are to find sets with
this arrangement on the Brownie stand, where
inexpensive models for both battery and
mains feed are to be exhibited. Incidentally,
the same company will show an H.F.-det.-L.F.

battery set with an exceptionally large output.
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Up to the present, the Clarke-Atlas firm
have been best known as manufacturers of
eliminators and mains equipment generally.
They have now produced some interesting two-

New Atlas two-valve set: A.C., D.C. and battery
models are being shown.

valve séls for A.C., D.C., and battery opera-
tion. The mains models include provision for
outside, inside, or mains aerial, and are fitted
with a three-electrode output valve, feeding
into an energised moving-coil loud speaker.
The battery set has a penlode output valve,

and includes a permanent-magnet loud
speaker.
PORTABLE SETS.
Interest in portable sets will inevitably

centre round the new superheterodynes, which
have already been described. But the old
favourites, with ** straight ’ circuits, are still
to the fore, in many cases having been im-
proved in detail. The McMichael * Duplex,”’
available either as a suitcase or cabinet model,
has a 1-v-2 circuit, and is now fitted with
automatic grid bias. 1t embodes the new Mc-
Michael tuning scale, in which the pointer is
automalically transferred by operation of the
wave-range switch to the uppropriate wave-
length scale. The Portadne ‘ Challenger ’’
and the new Lotus portable are also examples
of the same circuit arrangement, as are the
Murphy and Pye *“ )’ sets. The Beethoven

Portadyne battery transportable set, with an
H.F.-det.-2 L.F. circuit.

S.G.4 Portable has been improved in various
details, particularly in regard to its circuit
design, and is now sold at the extremely low
price of 10 guineas.

SPECIAL SETS.

It is sometimes maintained that the set of
the future will be tuned by what may be
described as a push-button arrangement;
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there will be no need for critical adjustments.
Such sets have obvious attractions -for those
who do
nicalities.

not concerin themselves with tech-
The principle of pre-selected tuning

gt "'.TK‘%W;:W_«.

A Tannoy high-power amplifier.

is embodied in a new M.P.A. set called the
Multi-programme Automatic Ethatrope. Any
one of twelve pre-selected stations, for which
the tuning adjustment is presumably done in-
ternally, either at the works or by a service
agent, can be selected at will by operation of
a single knob ; the name of the station selected
1s shown on the illuminated indicator.
Basically, the set embodies a 1-v-2 circuit,
and is for A.C. operation.

Even if the tuning system of the '* Zetavox ’’
(shown by Kenneth Brooks) is not the same,
the result arrived at is similar, This set is

The Standard Telephones ‘* All-wave '’ set.

operated by a push-button system, and is pre-
tuned to the wavelengths of nine stations. It
embodies automatic volume control, which we
rather expected to see more widely used this
vear. One of the models is fitted with dual
loud speakers, which, incidentally, are also
employed in the Sinclair set.

In view of the imminent opening of the new
B.B.C. short-wave service, one might reason-
ably have expected to see even more ‘ all-
wave’’ sets. Mention must be made of the
Standard Telephones two-valve A.C. set, in
which the wave-band (25-70 metres) is covered
by a special plug-in coil unit. This set is
fitted with a moving-coil loud speaker, and,
as it marks the re-entry of Standard Tele-
phones into the sphere of receiver construction,
it will be studied with extra interest. A
battery version of the same set is to be shown.

In the * Empire’ class there is also the

Wireless World

McMichael Colonial Supersonic set, which
covers medium and short wavebands. Stratton
and Company (Eddystone) are, as usual, con-
centrating on short-wave apparatus, and are to
show new sets and components.

The G.E.C. are showing an all-wave super-
heterodyne, with a tuning range of from 13 to
720 metres.  Seven circuits are included, with
band-pass filters. Particular stress is laid upoi
its construction, which is suitable for tropical
countries.

The Kolster-Brandes superheterodyne is ui-
usual in that three wave ranges are provided ;
these are 16/70 metres, 190/575 metres, and
8ou /2,100 metres. The valves are arranged
conventionally, the first being a signal-fre-
quency amplifier.

KIT SETS.

We have now come to look upon the intro-
duction of a new Osram Music Magnet as a
reguiar annual event. This year’s model is a

Kolster-Brandes Model 321: short waves are
receivable by the use of a special coil unit.

self-contained cabinet set, complete with a
moving-iron loud speaker. Three battery-fed
valves are used in an H.F.-det.-L.I". circuit,
with a screened grid detector. There is a com-
bined reaction and volume contro!l, giving
continuous regulation by means of a single
knob. The valve panel is assembled, wired,
and tested by the makers.

The latest Cossor Melody Maker, in self-
contained form.

Another famous kit set, of which a new ver-
sion has made its appearance, is the Cossor
Melody Maker, also with a 1-v-1 circuit. One
of the models is housed in an upright cabinet,
complete with loud speaker.
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Most firms seem 1o prefer this circuit ar-
rangement for a kit set, and examples of it
will also be shown by Lissen and several others.
However, alterrative valve combinations have

The New Osram Music Magnet.

their advocates, and Ready Radio and Lotus
are sponsoring o-v-2 kits.

A kit of parts for an unusually ambitious
““Quality *’ set will be shown by Haynes
Radio. With an undistorted output of 6
watts, this interesting chassis-built receiver
embodies a link filter, one H.F. stage, power-
gricl detection, and a resistance-coupied L.I°.
amplifier. Two-unit construction has been
adopted, and the set is also available in finished
form.

While most of the kit-set designers have re-
mained faithful to the straight set, Haynes
Radio have also an A.C. receiver known as
the Single Dial Superheterodyne. Band-pass
filters are used for the signal frequency tuning,
and also in the I.F. circuits; the second de-
tector is a screen-grid valve, and the output

Haynes Radio kit set chassis.

valve is a pentode. For a small extra charge
a modified kit is obtainable, in which an extra
screen-grid valve is employed as a signal-
frequency H.F. amplifier.

The firm of Ferranti produce a variety of
kits, including types for specialised receivers
and amplifiers. It would be impossible to
enumerate them all here, and, indeed, it is
unnecessary to do so, as the firm make a point
of having technicians on their stand to help
those whose requirements are of an unusual
nature.

Sets of parts for sets described in the tech-
nical Press will be a leading feature of the
Peto Scott exhibit, while the City Accumulator
Co. are to show kits for radio-gramophones
and for converting existing sets for gramophone
reproduction.
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What to see at Olympia.—
HE potential purchaser of a loud speaker
at Olympia this year will not have an
easy task. That is not to say that he
will have any difficulty in finding the
right type at the price he is prepared to pay;
his embarrassment will arise rather from the
extraordinarily wide range of iakes offering
apparently equal value as regards performance
and price.

The past few montlis have produced an enor-
mous increase in the number of small per-
maneént-magnet moving coils, and this will
undoubtedly be the predominant type at the
Show. Small energised moving coils have also
experienced a minor revival, but the majority

Celestion PPM ¢ Soundex "’

of the new season’s models have been designed
for use in sets where the field coil forms part
of the smoothing circuit.

Comparatively speaking, the balanced-arma-
ture moving-iron loud speaker and the high-
grade moving coil have been neglected, but
it is gratifying to note that the few new
examples which have appeared are of more
than usual merit.

SMALL P.M. MOVING COILS.

The Celestion range of permanent-magnet
moving-coil loud spealkers for the coming season
is unusually comprehensive. It is known as
the PPM series, and the standard PPM model
is being continued at 47s. 6d. A less expensive
version of this model, known as the PPMg, will
be shown, and the smallest of the series is the
PPM ‘‘Soundex,”” which costs 27s. 6d. All
these models are supplied with the new Celes-
tion ‘““Hyflex” diagram, and are fitted with
a tapped output transformer.

Reproducers and Amplifiers, Lid., will be
showing an entirely new “‘ Midget ’* model, sell-

Wireless World

OUD SPEAKE

i

Baker - Selhurst
(right) and ¢ Elomag "
moving-coil units with cabinet
bafile.

==

ing at 27s. 6d., complete with 3-ratio output
iransformer, and the ‘‘Challenger’’ and tvpe
100 chassis are being continued.

The Epoch model A2 has been considerably
increased in sensitivity, and-the revised edition
of the 20C model will also be shown at a re-
duced price.

The Igranic permanent-magnet moving-coil
chassis is now fitted with the latest type ol
iwo-claw magnet, and, {ogether with 2-ratio
output transformer, will be available at 32s. 6d.

A very neat and efficient loud speaker in
cabinet form known as the ‘! Permag’’ will be
one of the principal exhibits in the stand of
Baker-Selirst Radio. This model is fitted
with an output transformer of unusnally
generous proportions; and is capable of hand-
ling inputs up {o 3.5 watts without distress.

The British-made *‘Motor’' loud speakers

are being shown on the stand of Electrical and
General 'Distributors, I.td., and ‘the standard

Epoch type 20C permanent magnet unit.

permanent-magnet model will be fitted with
a g per cent. cobalt-steel {wo-claw magnet and
a 7in. moulded cone. There is also a ** Minor
model which will be supplied in a leatherette-
covered bafile box.

H. Clarke and Co. (M /c.}, Ltd., who are well
known as manufacturers of eliminators and
mains equipment, have entered the market
with a permanent-magnet moving-coil unit
which will be available both in chassis and
cabinet form.

On the H.M.V. stand the efficient sinall per-
manent-magnet loud speaker previously desig-

e o - WU

“Permag "’
(left)
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nated the LS7 will be shown in redesigned
form, and will be known in future as the ** Uni-
versal *’ model.

The model-9gPM, to be shown by tlie British
Blue Spot Co., Ltd., is a robust instrument

Blue Spot model ggPM.

fitted with a 1-ohmm moving coil and is capable
of handling 3.5 watts. A two-claw magnet
with cadmium-plated poles is: employed, and
dust is excluded by end cheeks of ‘* Milam ”’
moulded material. An output transformer
suitable for triode or pentode valves is included.

Ferranti, L.td., are producing a new model
My. It will be fitted with a built-in output
transiormer, and it is anticipated that the price
will be about f2 10s. The existing M1 and M2
loud speakers are being continued, and the
latter will be available with an output trans-
former.

SMALL ENERGISED MOVING COILS.

The majority of loud speakers in this cate-
gory have been designed primarily for use in
A.C. sets where the field winding forms part
of the smoothing circuit, and in many cases
a special balancing winding known as a’‘‘ hum-
hucking ’’ coil is coupled to the field winding
and connected in series with the moving ccil
to cancel cut residual mains hunt.

Clarke “ Atlas” P.M.M.C.

The British Rola Co., Ltd., will be showing
a very comprehensive range of loud speakers
of this type. They will be divided into three
main groups: Type Fj5, with 6in. diaphragms,
Type F6, with 73in,, and Type F7, with oin.
diaphragms. All will be fitted with universal
output transformers, and field windings of the
following resistances will be available: 8,
2,000, 4,700, and 6,500 ohms. A permanent-
magnet version of cach type will also be
shown.

Whitely Electrical Radio Co., Ltd., who
have hitherto concentrated on small permanent-
magnet moving coils will be showing for the
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first time an energised model with alternative
field resistances of 8 and 6,850 ohms. Resist-
ances of 2,500 ohms and 4,700 ohms will be
available to special order.

The mains-energised version of the Baker’s-
Selhurst ““Permag’' already mentioned is
known as the ‘* Elomag,’’ and is priced at 34s.,
complete with transformer, and enclosed in the
samé type of cabinet. A special metal rectifier
unit for supplying the field current from A.C.
mains will also be shown.

From the constructional point of view the
new mains and permanent-magnet models of
Sonochorde Reproducers, Ltd., will rtepay
examination. Instead of the usual centring

Whiteley Electrical
energised moving-
coil unit

spider a small corrugated sub-diaphragm is
used. This gives much greater latcral rigidity
without restricting the axial movement of the
coil and diaphragm.

Other notable additions to the smail mains-
encrgised class will be found on the stands of
Electrical and General Distributors (British
““Motor "), Ferranti (the new model D3),
Epoch (redesigned E8 with *“ humbucking ™’
coils), Ormond, and Stafford Sinclair. The
latter make is equipped w