PRACTICAL RADIO
JOURNAL
25 % Year of Publication

No. 814.

FRIDAY, APRIL 5tH, 1935.

Vor. XXXVI. No. 14.

Proprietors : ILIFFE & SONS LTD.

Editor :
HUGH S. POCOCK.
Editorial,
Advertising and Publishing Offices :
DORSET HOUSE, STAMFORD STREET,
LONDON, S.E.1.

Telephone : Hop. 3333 (50 lines).

Telegrins: * Ethaworld, Watloo, London,”
Coventry : Hertford Street.
Telegrams Telephone:

“ Autocar, Cu\'cnt:'y.” 5210 Coventry.

BirMiNGHAM :
Guildhall Buildings, Navigation Street, 2.

Telegrams © Telephone:
¢ Autopress, Birmingham.” 2971 Midland (4 lincs).

MaNcHESTER : 260, Deansgate, 3.
Telephone
Dlackfriars 412 (4 lines).

Grascow : 268, Renﬁcld Stieet, C.2.

Telegrams: “ [liffe, Glasgow. Telephone: Central 4857,

Telegrams:
¢ Iliffc, Manchester.”

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

Home, £1 1s. 8d.; Canada, £1 1s. 8d. ;
countries, £1 3s. 1od. per annum.

other

As many of the circuits and apparatus described in these

pages are cou ered by patents, readers are advised, before

making use of them, to salisfy themselves that ihey wo.uld
not be tnfringing patenls.

CONTENTS

Page
Editorial Comment .. 331
The Lorenz Blind Landing Syclem 332
More About Cathode Rays .. 336
Current Topics . 337
Fading Measurements .. 338
Self-capacity of Single-layer COllb 340
New Type Iron-cored Coil .. 341
Listeners’ Guide for the Week .. 812

Valve Diagrams for Loud Speaker
Loads (Concluded) .. 344
Broadcast Brevities . .o Sd7
Readers’ Problems - .. o18
New Apparatus Reviewed .. 519
Foundations of Wireless XVII .. 350
Random Radiations .. ..o 352
Letters to the Edilor .. .. 353
Principal Broadcasting Stations.. 355

EDITORIAL

Television’s Future

Financial Problems of B.B.C. and
Manufacturers

HERI are signs that thie public

is now settling down to a

more sober view of television

after the first outburst of
excitement following the publication
of the Television Committee’s Report
to the Postmaster General.  The prob-
lems involved begin to show them-
selves in their proper perspective and
it is realised now that when the pro-
posed station in London starts trans-
mitting this will only be a modest
beginning, and that the development
of an efficient service of public interest
must be a gradual process.

In an article published in the issue of
The Wireless World of August 3rd last
year, under the title * Financial As-
pects of Television,” it was brought
home to us how serious an obstacle
to rapid development was the probable
high cost of organising a national
service. It was shown that the future
of television was so bound up with the
financial side that the technical aspect
could not properly be considered except
in association with financial considera-
tions. Elsewhere in that article the
statement appeared It does not look
as if the finances of the B.B.C., on the
basis of their present proportion of
the licences, could stand the strain of
endeavouring to provide television pro-
grammes, even if they might scrape
together the cost of erecting the stations
over a fairly long period of time.”

Fortunately, the B.B.C. is to have
some assistance on the financial side,
for it has now been announced that a
grant of £30,000 is to be made to the
B.B.C. through the Post Office esti-
mates to aid the development of the
television service. This sum should be
a considerable assistance, but it looks
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as if an equal amount at least will
have to be found from year to year
for the provision of programmes alone,
quite apart from the erection of
stations.

On the commercial side, too, there
arc difficulties. Those concerns which
have done most of the development
work on television have already sunk
large sums which have so far been
unproductive of revenue, and if royal-
ties paid to them as owners of patents
by manufacturers of television re-
ceivers and profits through the sale
of their own receivers are to be their
only sources of revenue, it may be
some time before any appreciable
reward for their efforts can be garnered.
In order to popularise television in this
country too, manufacturers will un-
doubtedly endeavour to put out sets
at the lowest possible prices, thereby
leaving themselves a somewhat meagre
margin of profit.

Financial Risks

It would be over-optimistic, too, to
suggest that there is no element of risk
attaching to the future success of
television from the point of view of
public appeal, and this, as we have
pointed out before, is where the B.B.C.
has had to shoulder a big responsibility.
If the public has been led to expect too
much of television and the scope of the
programmes when they start is dis-
appointing, then development may
prove to be very slow indeed.

Meanwhile, we should do all that we
can, short of raising the hopes of the
public too high, to support the B.B.C.
in their effort, as well as giving en-
couragement to those pioneer com-
panies who have invested so much
capital in the enterprise and who merit
a full reward for their efforts and for
the risks which they have been pre-
pared to take.
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By Courtesy ** Flight »

he Lorenz Blind Landing System

A

NEW RADIO

AID TO AERIAL

NAVIGATION

By RODERICK DENMAN, M.A., AMLE.E.,, AF.R.Ae.sS.

HEN a pupil is taken up for his first flying lesson it is quite usual to find that he can fly straight,

by watching a mark on the horizon, from the first moment that the controls are handed over.

When the horizon is obscured, however, things become more difficult for him, and in the limit when
visibility s veduced 1o zero only a skilled pilot whose aeroplane is equipped with gyroscopic blind flying

instruments can remain aloft.

The importance of means which will make possible blind landing in safety

cannot be over estimated. The following article, describing a new system ingeniously based on the properties
of ultra-short-wave radio transmission, is, therefore, of special interest,

HE requirements for instrument
flight are well understood and
they can easily be met so long
as the height of the aeroplane

above ground obstructions exceeds the
maximum error of the instrument used to
indicate height. In the best modern
altimeters this error does not exceed about
75feet. Now, withnomore detailed height
information than is provided by such means
as this, it is actually possible on a large
aerodrome to land an aeroplane in safety,
by throttling the engine down and await-
ing contact with the ground. DBut greater
precision results, and the landing can
therefore be made in a shorter length, if
the pilot is shown how to follow a pre-
determined path of descent, .and can
train himself to use it. This is by no
means easy, for throughout the approach
and landing he must simultaneously and
within narrow limits preserve a straight
course towards the landing runway. In
this article, however, we are less con-
cerned with the airman’s residual difficul-
ties’ than with the technical aids that
radie can offer him. With a passing
observation that these difficulties are not
insuperable, therefore, we will proceed at
once with a description of a system which
not only lays down a fixed horizontal
path of approach but at the same time
offers the pilot a variety of vertical paths of
descent from which (it is claimed) he may
choose the one best suited to the aero-
dynamic properties of his acroplane-—an
assortment of Jacob’s ladders, reshaped
(as it were) to modern requirements.

A distinctive feature of the blind land-

ing system to be described is that a single
transmitter 1s used to delineate both the
horizontal and vertical paths. This leads
to a considerable simplification of the
equipment which it is necessary to carry
in the aeroplane, but however desirable
this may be as an ultimate goal the writer
shares the view of the American workers
in this field, that at the present time it
would have been better to keep separate
the functions of a horizontal approach
beacon and of a vertical landing bean.
To this the Germans may fairly reply that
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Fig. r.—Horizontal field patterns. T, ver-
- tical dipole; RiI, reflector, spaced A/z, A/3,
Alg from T,

use of the vertical radiation characteristic
of their beacon is entirely optional, and
that its performance as an aid to the
approach in the horizontal plane has been
in no way compromised. Whether the
converse 1s also true, however, remains to
be scen.

The basic principle of the German bea-
con 1s due to Herr P Von Hiindel, of the
Deutsche Versuchsanstalt fur Luttfahrt,
but the system has been worked out in its
present commercial form by the Lorenz
Company.  The horizontal directional
effecet will first be explained.

Horizontal Navigation

Fundamentally this depends on con-
tinuous indications of field strength at the
position occupied by the acroplane at any
instant. Comparison is made of the field
strength due to two radiation character-
istics in the horizontal plane which are
created alternately by the action of two
reflectors on a dipole transmitting
antenna. Since the dipole is erected ver-
tically, the waves are polarised with the
plane of the electric force perpendicular
to the carth’s surface. This avoids the
introduction of any unwanted directional
effects by the receiving antenna. The
wavelength chosen is 9 metres.

Consider first the effect of a single re-
flector (Fig. 1) where T is an elevated
transmitting dipole and R1 a vertical re-
flector with a remote-controlled switch in-
serted at its mid-point.  When this switch
is opened the shape of the resultant space
pattern is circular, for the radiation is
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uniform in all horizontal directions. When,
‘however, the switch is closed, the reflector
becomes operative and the space pattern
‘assumes an elliptical shape. The cnergy
radiated in any given direction depends
upon the phase of the current induced in
R1 by the radiation from T, and this in
turn obviously depends upon the spacing
between the transmitter and the reflector.!

Equisignal Course Indication

The spacing actually used is about half
a wavelength. The ficld strength in any
given direction from the transmitter 1s
proportional to the length of a line drawn
in that direction from T to the boundary
of the curve, and it is seen that the action
of the reflector is to increase the feld
strength on the side of the transmitter
opposite to it. If a second reflector Rz
is now added as shown in Fig. 2, and this
is keyed alternately with R1, then the field
strength pattern will change from one
ellipse to the other according to which
reflector is keyed. At the pomnts X and
Y, which are common to both curves, the
field strength will not be affected by key-
ing, and as the curves corresponding to
other values of field strength are all
symmetrical with respect to a line joining
these two points, XY is the line of equal
strength.  In order to provide distinctive
-signals for the areas lying on each side
of this equisignal line, the reflector R is
keyed with dots and Rz with dashes, it
being arranged that the signals interlock

L

Fig. 2.—Constant field strength is main-
tained along the line XV,

and that the combined length of a dot and
a dash is one second. This is shown in
Fig. 3, where the area in which dashes
are heard predominantly is at the top of
the figure, and the area where dots are
loudest lies at the bottom. Along the equi-
signal line the dots and dashes are of
equal strength and merge into a con-
tinuous monotone, while slightly to each
side of this line the dots (or dashes) will
lack contrast in relation to the background
signal. Along the line SAB, for example,
the intervals between the dashes will be
filled with dots having a signal strength
relative to that of the dashes of SA/SB.
Owing to the inability of the ear to detect
differences of sound intensity of less than
about 1 decibel, the area in which the
signals, heard aurally, will be judged to

L The polar diagram is somewhat similarly
affected by the length of the reflector wire.
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be of equal strength will occupy an angle
of a few degrees, and it is within this angle
that the pilot must endeavour to keep his
aeroplane. If he deviates to the right or
left, dots or dashes will predominate in
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and deliver about 5 watts output to a hori-
zontal dipole mounted either one quarter
or three-quarters of a wavelength above
the earth, or (what is equivalent) above a
wire netting reflector laid on the attic floor

of a house. This

arrangement gives

the wvertical polar
diagram an in-
verted cone-shaped
appearance in the
plane of approach.
The width of this
cone 1s such that
the duration of the
marker signals will
be from about six
to ten seconds, de-
pending on height.
The wvertical range
of the marker bea-
cons 1s at least
1,500 feet.

So far we have
considered only the
horizontal distribu-
tion of thc energy
radiated by the
main beacon. To
understand how the

o ot
COURSE

Fig. 3.—The ‘ on-course’’ signal is tormed of interlocking dots
and dashes of equal strength.

the signal he hears in his headphones.
These deviations are also made visible to
him by means of a vertical pointer
actuated by the receiver and mounted on
the dashboard in front of him (See Fig. 4).

Some approximate indication of the dis-
tance of the aeroplane from the main land-
ing beacon can be derived from estimates
or rough measurements of signal strength.
But experience has shown the necessity
for accurate localisation of the machine’s
position at two strategic points in its ad-
vance. The first is the point at which
the pilot should begin his final descent
(or with reference to which he may esti-
mate this point). The second comes just
before the aerodrome is reached, when
the pilot will often
be able to complete
the landing without
further aid from his
nstruments.

The necessary
warning signals are
given by auxilary
transmitters of very
low power. In
the Lorenz system
they arc both sper-
ated on ICW on a
wavelength of 7.9
metres, and  thoy
are keyed auio-
matically, the one
farthest from the
aerodrome with
1,700 cycle dashos,
and the second, or inner one, with 500
cycle dots. The transmitters are con-
tained in boxes about eighteen inches
square and are crystal-controlled. They
are put in operation from the aerodrome

same beacon can
be used to mark
the path of descent,
the reader should
now turn to Fig. 5, which shows how the
field is distributed in a vertical plane
through the equisignal line. The curves
of Fig. 5 are contours of equal field
strength, and if all the conditions re-
mained constant it would be possible (in
theory at least) to provide the pilot with
apparatus for the absolute determination
of field strength, and for him to select
thereby a certain number of millivolts per
metre, known to correspond with the best
landing path. In practice it is not pos-
sible to proceed by way of absolute field
strength measurements, for over any long
pertod the sensitivity of the aeroplane re-
ceiver is subject to large variations. It
is comparatively easy to maintain steady

Syster Clorany A<D Beclin

Fig. 4.—A, Neon lamp (first marker beacon signal) ; B, indicator for
approximate distance and vertical landing path ; C, on-and-off course
indicator ; D, Neon lamp (second marker beacon signal).

conditions while the actval landing is
being made, however, so, instead of wait-
ing till he reaches a particular line of con-
stant field strength, the pilot, on nearing
the aerodrome, descends to a height of
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about 600 feet, as measured by his alti-
meter, and awaits the signal from the first
marker beacon (Fig. 6). This is given
him in two ways—

Wireless -
World

the earth. Thus, at a height of 3,000 feet
the range of the beacon is about 40 miles,
but at 1,000 feet it is only about 15 miles.
This, except in hilly country, is a suffi-

visibly, by the flash-
ing of a neon lamp o 500 ]
. . ul \ —
on his dashboard in- £ 00 ="
strument, and H 300 N /
audibly, by the z R /L{
modulation tone of 200 — / e
= - n
1,700 cycles  per I o0 ] >) )/ AT OF
. ; o " o APPROACH
second in his head- & - /M|
phones, superposed e o5 1 15 2 25 3
on the signals from DISTANGE IN KILOMETRES
. MAIN GROUN
the main beacon. BEACON GONTACT
Receiving this warn-
Fig. 5.—(Above) Ver-
o nd st tical radiation pat-
MARKER MARKER tern from an elevated
SIGNAL SIGNAL - dipole.
BEACON
AERODROME, Ny = A= k%f':g
A /” Fig. 6.—(Left) Near
i« :] % i€ 7 ground level the con-
Km tours converge.
GROUND
GONTACT 3 km ———>»

ing the pilot glances at a signal strength
indicator on the left of his dashboard in-
strument (Fig. 4) and notes the horizontal
graduation mark against which the pointer
rests. At the same time he closes the
throttle and begins to glide down, keep-
ing the pointer as nearly as possible on the
same horizontal mark by the use of his
throttle and elevator controls. The alti-
meter and the marker beacon have given
him the co-ordinates of one point on that
curve of constant field strength, which,
whatever its absolute value, is the best
one to pursue at that moment (Fig. 6).
So he follows it as closely as he can, and
a few seconds later hears the 700 cycle
tone of the second marker beacon, which
also causes the second neon
tube to flash. Unless the
visibility is almost zero, he
is now low enough over the
aerodrome to see the ground,
but a completely blind land-
ing can perhaps be made if
necessary.

Details of Transmitters
and Aeroplane Receivers

In using the method de-
scribed it is evident that an
error in the altimeter read-
ing will cause the pilot to
follow some other contour
line than that shown in Fig.
6. These all converge as
they near the ground, how-
ever, so that the effect of the
error is very slight.

A point of considerable
importance concerns the
interference range of the
beacon. As is well known,
the range of ultra-short
waves near the ground is
limited by the curvature of

cient height and distance from which to
begin the approach, so that it should
be possible to repeat the wavelength of
9 metres at many aerodromes, without
mutual interference below 1,000 feet. At
greater altitudes, on the other hand, the
interference would be severe, and the use
of a common wavelength is therefore pos-
sible only if independent DF methods are
available by which the pilot can first find
his way to within the service area of the
chosen beacon.

The transmitter is shown in Fig. 7. It
is crystal-controlled, with five stages of
amplification, modulated about go per
cent. in the third stage. The input power
from the mains is about 4 kW., metal rec-

Fig. 7.—Remote-controlled 500-watt main beacon
transmitter.

APRIL sth, 1935.

tifiers being accommodated in the base of
the transmitter bay.  The centre bay con-
tains the measuring instruments, remote
control relays, and the equipment for key-
ing. The transmitter itself occupies the
upper bay, and the whole equipment
measures 7ft. square by 2ft. in depth. In
an English translation the makers state
that the transmitter operates °without
multiplication”” with a frequency stability
of 1 kilocycle for temperature vanations be-
tween 20 deg. C and 35 deg. C. If by this
it is meant that frequency doubling has
been avoided, the combination of these two
quahties in a quartz crystal seems to point
toward the use of the new ““AT’ cut
described last year in a communication
from the Bell Telephone Laboratories.’
Monitoring and control equipment (Fig.
8) is centralised at the airport. Here

Fig. 8.—Airport monitor and control panel.

audible and visible signals are given if
the main or marker beacons fail to oper-
ate, while for airports which can be ap-
proached from opposite directions two
alternative marker beacons can be pro-
vided and controlled by switchgear, the
keying of the main beacon also being
made reversible. Due to the position of
the beacon on one side of the aerodrome,
the vertical landing path can only be fol-
lowed from one direction, but the correct
horizontal direction of approach from
cither side can be given. The receiving
apparatus for the aeroplane is shown
grouped in Fig. g and diagrammatically in
Fig. 10. The signals from the main
beacon (9 metres, modulated 1,150 cycles
per second) are received on a vertical rod
antenna about 2ft. 4in. long and are
passed through HF and detector stages.

They then combine with the output from
a separate detector, connected to a hori-
zontal dipole for the reception of the
signals from the two marker beacons
(7.9 metres, modulated 1,700 and %00
cycles per second respectively). Two
stages of low-frequency amplification

1« Some Improvements in Quartz Crystal (ircuit
Elements,” Bell System T'echnical Journal,July, 1934,
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follow, and here headphones are connected
so that each of the signals can be heard.
(Fig. 11 shows the distinctive character of
cach signal.) For purposes of visual indi-
cation the various audio-frequencics are

Fi7. 9.-—A, separate detector for 7.9 m. marker signals;
D, H.F. stage and detector for
Common L F. stage for signals from main
E, fAlters for separation of audio-frequency

box ; C, flight pan=l instrument ;
signals frcm main beacon.
and marker beacons.

signals.

now separated by a filter system. As
shown in Fig. 10, the instruments for ap-
proximate distance and landing path indi-
cation and for on- or off-course indication,
respoud only to the

Wireless
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and Munich, and in one form or another
scems destined to become standardised in
Europe.  Medium waves are being used
for approach beacons in Holland, but it
is anticipated that the British Air Ministry,
faced with acute wavelength congestion,
will soon declare for
the ultra-high fre-
quencies, and that
other countries will
follow suit.

The next step
should be to develop
directional receiving
apparatus for use on
aircraft  on  these
wavelengths, for the
coming  short-wave
television  trans-
mitters will constitute
a valuable network of
high-power beacons
for general air navi-
gation purposes, and
the time is drawing near when we shall no
longer be able to deal with individual
requests from aircraft for bearings or
positions.

B, battery

main beacon  fre-

quency of 1,150 Yo
cycles  per second. ¥
Neon lamps  cach 07
respond to one of the

marker beacon fre- 3
quencies  and  glow :/15 .
intermittently  with ’rirﬁ,\/lo
the appropriate 72 7

keying rhythm.
The whole of the

18t mARker
SIGNAL 79 m
1700 ~

2 Nd MARKER
SIGNAL 7-9
700 ~

equipment (with the

A

cxception of  the
flight panel instru-

¥

A

ment) can be stowed

r
MW smaom} oM,

|
i
t
1
>
{
|

am
% Zpoa'r 1150 ~

away In any part of
the acroplane. The
consumption is about =

l4——1 SEC———

15 mA. at 150 volts
HT and o.7 amps.
for filament current,
which is taken from the usual aeroplane
battery.

The above system has already been in-
stalled abroad at Berlin, Zurich, Hanover,

Fig. 11.—Distinctive modulation frequencies and keying speeds
are assigned for each signal.

It is understood that arrangements are
under discussion for the manufacture and
sale of the Lorenz beacon equipment in
this country.

VERTICAL AERIAL
FOR SIGNALS FROM
MAIN BEACON

1700 ~ 18! MARKER SIGNAL
NEON LAMP

ALS
" MARKER BEACONS

APPROXIMATE
= DISTANCE AND
B =] ) LANDING PATH
INRICATOR
HF STAGE - DETECTOR TWO FILTER 1150 ~
9 METRES am LF STAGES CHAIN
ON- COURSE
INDICATOR
DETEGTOR @2'!51 MARKER SIGNAL
779m 700 ~ NEON LAMP
DIPOLE FOR
7 SIGNALS FROM N

Fig. 10.—The main and marker beacon signals are first combined for aural reception
and then filtered out to separate visual indicators.
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LINBIASED

By FREE CRID
Liberty of the Subject

HINGS are coming to a pretty pass

in this once glorious country when
confidence men and thugs go free while
ordinary honest citizens like myself are
molested and interfered with by the
police.
- I was recently taking a stroll through
the West End of London in the small

hours of the morning in order to get a
breath of fresh air after a strenuous day
in the laboratory. In my hurry to get out
into the open I did not bother to don
appropriate dress but sallied forth in my
lIaboratory gear.

“Come on aht of it.”’

Suddenly I recollected an important ex-
perimental broadcast which was to be
given by the B.B.C. for the benefit of the
Nottingham transport depot. Glancing
at my watch I saw that, even if 1 raced
home at top speed, 1 should nc¢ be in
time for the concert, so it occurred to me
to knock up onc of the residents of
Fashionable Squarc with a request to be
allowed to wuse the wireless set. And
then a brilliant idea struck me. All round
were serried ranks of parked cars, the
owners of which were evidently disport-
ing themselves in one of the numerous
night clubs which infest these parts.

I was not long in locating a car fitted
with radio. Slipping inside I soon had the
programme tuned in and was at once
carried away by the lilt of a Viennese
waltz. Almost immediately an enquiring
constabulary head was thrust in the
window with a coarse command to
““Come on aht of it.”” T raised my hand
to enjoin sience but was roughly
bundled out on to the pavement and
marched off to the station, where the
sergeant-in-charge, after listening in stony
silence to my explanatior, advised me in
an exceedingly unmannerly way to ‘‘ Try
and think of a better one to tell his nibs in
the morning.”’

Although my explanation was accepted
next morning I could not help feeling that
I had, to say the least of it, suffered loss
of dignity. Incidentally, while the con-
stable was engaged in his altercation with
me in the car a successful burglary was,
I found out later, perpetrated in the
vicinity.
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A small television image shown on o large tube: part
of the screen hus been masked.

AST week I explained how to put
together an excellent mechanical
model for demonstrating the prin-
ciples of the cathode-ray tube.

Examples of the use of the tube had to be
left over until now ; but it will be easier to
understand why it is used, in preference
to any other contrivance, if its unique
features are first pointed out.

We already know that the spot of light
thrown on the screen is shifted a distance
proportional to the voltage applied be-
tween a pair of plates situated near the
nozzle, or—to use the correct term, which
is more in accord with the velocity of the
ray—the ““gun.”” Therefore, by first
noting the distance for a known voltage,
it is possible to measure any unknown
voltage within the limits of the screen.
So far it is on all fours with an ordinary
voltmeter. But whereas an ordinary volt-
meter is quite incapable of measuring even
slow alternating or fluctuating voltages,
except as a sort of average, the cathode
ray is so nimble that it can be made to
follow every detail of a wave of voltage
that is all over in a hundred-millionth part
of a second. I have seen photographs of
oscillations as rapid as this.

Another fault of the ordinary voltmeter
is that, to a greater or lesser extent, it
affects the circuit to which it is connected,
and this rules it out from most of the really
interesting duties, notably in radio circuits.

The Greatest Advantage

But the most fascinating possibilities of
all are presented by the two dimensions
in which the spot of light can move. A
rapidly alternating voltage applied to one
pair of plates would merely draw the spot
out into a straight line, which would show
the maximum voltage reached in each
direction, but nothing else. If a suitable
alternating voltage is applied to the second
pair of plates, at right angles to the fust,
the line is opened out into a wave picture.

-So the tube shows not only the amount
of the voltage wave, but its form, too.

By connecting up to a loud speaker one
can see the wave-forms of the programme
being received.

Wireless World, April 5th, 1935

Cathode Rays

Wave-forms Made Visible

By “CATHODE RAY”

AN article in last week’s issue explained the action of the
cathode ray tube by a simple analogy. The author now
proceeds to describe some of the most wvaluable properties of

the

There is no end to the ways of juggling
with the two pairs of plates. Incident-
ally, if it 1s more convenient to work with
currents instead of voltage, it can be done
by substituting coils for the plates.

The two dimensions at right angles im-
mediately suggest a graph; and, instead
of laboriously taking a number of readings
of two quantities and plotting the points on

- a sheet of paper and joining them up into

investigation : illustrating the
introduction of second-harmonic distortion
due to over-biasing an amplifying valve.

Wave-form

a curve, one can connect up a cathode-
ray tube, and, by arranging to keep on
repeating the test continuously, the spot of
light retraces its path so rapidly that the
eye secs the curve on the screen ; and the
shape of it responds to every adjustment
of the circuit. If you have ever tried to
‘“line up’’ a band-pass tuner, in a super-
het or elsewhere, you realise how delight-
ful it would be to see the resonance curve
of the set thrown on a screen, so that you
_could adjust the trimmers and couplings
until it was right. That can easily be done
with cathode-ray equipment.

Do not imagine that, because the
cathode-ray method responds to voltages
or currents, it is limited to electrical prob-
lems. It is so valuable for showing up
_what is happening rapidly that it is some-
times found wcll worth while to transform
mechanical quantities into electrical ones,
so as to be able to use the cathode ray
in studying mechanical problems. It is

tube.

rather like the old petrol-electric bus, in
which the petrol engine was used, not to
drive the vehicle direct, but to generate
electricity for driving an electric motor,
so that advantage could be taken of the
better qualities of electric control and
transmission.

There are endless uses for cathode rays
in shedding light (literally !) on laboratory
problems ; but even before the war Camp-
bell Swinton, one of the early contributors
to The Wireless World, had realised that
an obvious application for such a wonder-
fully controllable form of light is tele-
vision. His ideas about this are amply
justified to-day, for many television cx-
perts now believe that cathode-ray tubes
will eventually find a place in every home
—by casy payments!

It is conceivable how even our children
in the conservatory (see last week) might,
if provided with a stop-cock and a good
deal more skill and co-ordination than is
probable, succeed in producing a crude
sort of moving image on the dome. And
without going into any of the complicated
details, it does not require a vast deal of
imagination to see how a cathode-ray tube,
with so much greater speed and obedience,
can be used to distribute light on to its
screen so as to give a picture. There is
no great difficulty about that. Some of us
have seen excellent cathode-ray television.
The real problem is one of distribution of
programmes to ‘“‘lookers-in.”’

Reproduction of an untouched photograph
of a television image appearing on the screen
of a cathode ray tube.
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Events of
in  Brief

the Week

Review

French Regional Scheme

HREE of the new French

stations are to start opera-
tions at the end of this month,
namely :  Murat-Toulouse (120
kilowatts) ; Lyons (oo kilowatts),
and Lille (6o kilowatts)., The
entire Regional scheme is ex-
pected to be complete by the
beginning of July.

Car Radio Test
NOVEL car radio compecti-
tion will be a feature of the

Paris-Nice International Car
Rally between April 13th and
18th. The test will be the
accurate reception of several
sets of figures broadcast by a
local transmitter. It is to be
hoped that competitors will not
attempt such a complex re-
ceiving feat while on the move.

Radio and Riches
EARLY half the world’s
wireless  sets are in  the

United States, according to an
estimate of the U.S. Depart-
ment of Commerce, where the
theory is being discussed that
the prosperity of a country may
be judged by the number of its
“‘radios.”” The total number of
sets in the world is put at
53,500,000, with 25,500,000 in
America.

Holland’s Highest
HY is Holland’s most
famous station situated at
Hilversum?  The broadcasting
authorities there have at last re-
vealed the reason to a well-known
French artiste who asked why a
spot should have been chosen
which was a long way from Am-
sterdam and not within easy
reach of the capital. Hilver-
sum, it seems, is the highest
point in Holland, the base of
the mast being at the dizzy alti-
tude of 164 feet.

Where Ceylon Scores
FOR over a year Ceylon has

picked up the B.B.C. Em-
pirc programmes on a special
receiver, relayving them via the
Colombo medium-wave station.
““Given reasonably good atmo-
spheric conditions,”  writes a
correspondent, ' these relays
arc excellent. No such
arrangenients have been in-
stalled in India, however, and
the Bombay transmitter has to
do its best with old receiving
equipment and without anti-
fading devices.”

« B.B.C.” for South Africa
OUTH AFRICA has decided
to adopt Sir John Reith’s

recommendation for- a public
Corporation to take over the
present  African Broadcasting

Company. The new Corporation
will be created by statute and

Bones and Bores

THE charge that radio is re-
sponsible for 25 per cent. of

domestic unhappiness should
be invalidated by ‘' bone-
oscillator "’ attachments which

arc being advocated by Dr.
O. H. Caldwell, director of the
new American League for Noise
Abatement, Hitherto, Ossi-
phones and similar devices have
been intended for the use of the
deaf, but Dr. Caldwell considers
that they should be generally
used to avoid imposing hardship

PROGRAMMES FOR TELEVISION. Regular transmissions of high-

definition television are now made from the Berlin Broadcasting House,

the programmes being changed once a week. The photograoh shows
the film-cutting table.

will not be under the control of
the Government.

Television in France
GLOWING tales ol the near-

ness of television have de-
ceived the French public in
much the same way as their
British neighbours, and a falling
off is recorded in the sale of
broadcast receivers. The Paris
Radio Manufacturers’ Associa-
tion has now issued a statement
pointing out that the existing
type of receiver will always be
necessary, and adding: ‘At
present therc is nothing to sug-
gest the sale of television ap-
paratus at popular prices.,

Speech Speed at the
Microphone

ESTS at the Warsaw micro-
phone have convinced the
authorities that the ideal rate
of broadcast specch is 120 words
per minute. This rule may be
adhered to in Poland ; it is cer-
tainly not the case in France,
where the announcers appear to
manage 200 words per minute
with case. The Germans are not
fast speakers at the microphone,
but the slowest appear to be the

preachers at the Dutch religious

services,

and annoyance on other persons
in the same room or house in
which reception is taking place.

A radio armchair is being
developed with a bone-oscillator
in the head-rest so that the
listener merely leans back in the
chair and hears clearly the other-
wise inaudible music or speech.
Dr. Caldwell goes farther by
suggesting that business chiefs
should fit such attachments to
their office chairs in order to
pick up secret messages from an
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CURRENT TOPICS

outside assistant without the
knowledge of a caller.
“The bone-oscillator,’’
Dr. Caldwell, ‘‘is
another -way
visitor calls.
pencil  or

says
useful in
when a boring
- By holding a
pen  thoughtfully
against my teeth and also in
contact with the oscillator hid-
den in my hand, I can listen to
sweet music from a silent radio
set while simulating polite atten-
tion to the bore’s remarks.’’

Swiss Licence Drop

S\VISS licence figures dropped
slightly during February, the

figure on March 1st being
363,814, as compared with
360,286 a month earlier. Ap-

proximately 24,000 Swiss lis-
teners receive their programmes
over the telephone lines and
17,000 subscribe to private relay
exchanges.

Calm After U.S. Radio
Storm

STORM of criticism from
Congress has led to sweep-
ing changes in the organisation
of the American Federal Com-
munications Commission, which
exercises complete control over

all radio services, commercial
and broadcasting. It has been
alleged that the broadcasting

regulations have been loosely in-
terpreted and that politics have
played a large part in the hand-
ling of applications for broad-
casting facilities. The new chief -
of the “"F.C.C.”" is Anmning S.
Prall, while Judge E. O. Sykes
becomes chairman of the Broad-
cast Division.

Mr. Prall has stated that his
first task will be to remove the
stigma of a *‘ political agency "’
from the F.C.C. and place it on
a plane with such respected gov-
ernmental agencies as the Inter-
state Communications Commis-
sion and the Federal Trade Com-
mission.

AT THE BRUSSELS INTERNATIONAL EXHIBITION a Palace

devoted to Radio and Films will be an important feature.

Here is

an architect’s drawing of the building, known as the * Alberteum.”
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Fading

NY enthusiasts who may have been
listening for American stations
in the early morning of March
13th were probably surprised to

hear transmissions from Droitwich, Scot-
tish Regional and Scottish National up to
3.15 a.m. The explanation is that on that
night the B.B.C. were transmitting special
signals for the U.R.S.I. (Union Radio
Scientifique Internationale), both for the
international comparison of frequency
standards and for the investigation of
fading and similar effects. During the
principal transmission all three stations
were modulated by a frequency of
1,000:000 c/s (i.e., 1,000 c/s accurate to
I in 10°) obtained from the N.P.L., so
that Jaboratories abroad receiv-

difference of the two signals can be deter-
mined.

But an ellipse moving about on the
screen of a cathode ray tube is not easy
to observe accurately, so that it is really
desirable to use photographic recording of
the cathode ray image at frequent in-
tervals. As this was not possible, the
author used a scheme known to power
engineers as the ‘‘three voltmeter
method’’ to determine the relative phases
of the two 1,000-cycle notes as well as
their amplitudes. The principle is that
the two separate voltages and their vector
sum are all measured; by solving the
vector triangle the phase angle between
the two can then be found, in addition to
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Measurements

Observations of the U.R.S.I. Special

Transmission
By D. A. BELL

HIS article describes the recent international test trans-
missions, methods of observing them, and conclusions drawn
as a result of comparing signal strength and phase changes.
Incidentally, the published
tllustration of the advantages of an effective AV system.

tntensity  graphs provide an

every quarter of a minute. Iig. I shows
a graph of the strength of signal from
Scottish Regional and its phase with
respect to the signal from Droitwich ; the
number of exact coincidences between the
turning points (maxima and minima) in
the amplitude and phase curves is sur-
prisingly large. In fact, the author sus-
pected that it might be due to some in-
strumental error, until it was found that
the coincidences are of two kinds: those
joined by continuous lines in the figures
represent a ' mirror image’’ correspond-
ence—a peak in one curve opposite a
hollow in the other—swhile in Fig. 2 (Scot-
tish National) there are others, joined by
dotted lines, which are direct similarities.

It must be remembered that

ing the transmission could com-

no observations were made be-

pare their own frequency

s [ITIT 1T

tween the marked points occur-

P,
ey

SCOTTISH REGIONAL

ring every quarter of a minute,

standards with that of the

N.P.L.

so that there is no reason to

Since the depth of modula-

assume that the lines between

tion was maintained constant,

the points represent the real

shape of the curves in any de-

the audible output from a re-

INTENSITY

ceiver was proportional to the

tail; the lines are only drawn

——

carrier strength (in the absence

of AVC), and variations of

11

in to make clear the sequence
of successive points. It is

signal  strength  could be

probable that if greater detail

measured simply by means of

were available a number of

an AC voltmeter connected

points which apparently do not

coincide, and are not marked

across the loud-speaker ter-

PHASE

minals of the receiver. In

addition to this simplification /1

3

as coincidences on the figures,
would be found to fit exactly.

An example of this is actually

of signal strength measure-

ment, with all stations trans-
mitting the same signal it is

0130

0145
GMT

to be found on Fig. 2 at 2 hrs.
30 mins. 45 secs. It was notef
that the amplitude was falling

possible to make direct com-
parisons between the signals
from any two on a cathode ray
oscillograph. If the two
stations are at different distances from the
receiving point, or if the signals take paths
of different lengths owing to the difference
of wavelength of the two transmissions,
there will be a difference in phase between
the 1,000-cycle notes received from them,
and the cathode ray pattern will be some
form of ellipse, varying in shape as fading
occurs. From the shape and position of
this ellipse the magnitudes and phase

Fig. 1.—Quarter-minute variations of strength and phase of signals

from the Scottish Regional Station.

their individual magnitudes. For the sake
of simplicity comparisons were made be-
tween Droitwich and cach of the Scottish
stations in turn, since Droitwich (about 60
miles from the receiving station) provided
a signal likely to be free from fading.
Droitwich’s signal voltage was therefore
assumed to be constant, and the measure-
ments consisted In observing the voltages
of the other signal ‘and the vector sum

rapidly at 02.30 435s., and
rising again rapidly at 02.31;
a minimum between these
points agrees with the maximum occurring
in the phase curve near the first of them,
but, judging by the points alone, the am-
plitude minimum would appear to occur
at 02.31, where the phase curve has
already reversed.

It is highly probable that outside the
service area of a broadcasting station, i.e.,
where the ground wave is not strongly
received, fading is due to interference
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Fading Measurements—
effects between signals taking different
paths wvia the ionosphere. In that case
the phase of the received modulation will
depend upon the

Wireless
World

path of some 30 miles in about 300 miles.

On the same night there was a trans-
mission by the Bureau of Standards,
Washington, of an unmodulated carrier

length of the path

taken by the par-

[TT1TTT1

SCOTTISH NATIONAL

ticular ray which is

predominant at any

L]

mstant; and the

fluctuations in the

INTENSITY
-
T

phase of the re-

ceived modulation ; i 1A

should correspond
to the differences

e

of the lengths of I

path of the differ-

ent rays which are "I

-

reaching the re-

PHASE

/| \

ceiver. Since there

et

are phase fluctua- / -

A | |

tions in a 1I,000-
cycle note of the
order of 30 deg. on

12:30 02-45
GMT

Scottish  Regional
and 8o deg. on
Scottish  National,
corresponding to time differences of about
0.08 and 0.2z milliseconds respectively,
this would suggest variations of path
length of the order of 15 miles and 40
miles for these two stations. It seems
also that there is a mean phase difference
of some 60 deg. between the signals from
the two Scottish stations ; if this is a true
60 deg. and not » whole cycles plus 60
deg., it represents a difference of mean

Fig. 2,—Observations
the

on signals from Scottish National, recorded on
same basis as that of Fig. 1.

of frequency exactly 5 mc/s (60 metres);
this came over quite well, but subject to
fading with a period of about 2 seconds.
There is, of course, a regular schedule of
these transmissions by the Bureau of
Standards, with the call-sign WWYV, but
an additional transmission was made on
the night in question for reports on field
strength  and fading {rom observers
receiving the U.R.S.1. programme,

Murphy

6626”

Series

A New Superheterodyne Chassis in Table Model, Console and
Radio-gram Form

HERE can be little doubt that many
people have in the past delayed the
purchase of a new receiver on the
grounds that a few more weeks might see
the announcement of *“ startling

some

Rounded top edges and a new combination
of woods in the front panel are the only
changes in the console cabinet.

new development ”” or drastic reduction in
prices. With the object of removing this
restricting influence—at least as far as
their own products are concerned—
Murphy Radio, Ltd., early in the year
adopted the bold policy of outlining their
programme for the next twelve months.
The basis of that programme is uniform
value for money, and the first step was
a readjustment of the prices of the ‘24"’
series to bring them in line with the new
‘26" receivers scheduled for release in
April, and the ‘28"’ series in July.

Technical details of the ‘26" re-
ccivers are now available, and it is re-
vealed that the reduction in prices has
been brought about by the acceptance of
a lower overall gain as compared with
the ““24°" series. As the latter provided
an ample margin of range for most
people’s requirements, the reduced noise
level on distant stations in the new re-
ceivers i1s a point in their favour.

The principal change in the circuit is
to be found in the second detector stage
in which a double-diode is now used
without the triode amplifier which usually
accompanies it. The omission of ampli-
fication in the AVC circuit will affect the
behaviour of the set only for very large
signal inputs, while on the LF side the
reduced gain has made the heterodyne
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whistle filter of the A24 unnecessary.
The cost has therefore been reduced by a
decrease in the number and not in the
quality of the chassis components.

Other changes in the A26 include the
extension of the medium-waveband down
to 195 metres, the incorporation of the
on-off switch with the volume control in-
stead of the wave-range switch, and the
omission of the gramophone jack. In
connection with the latter it is proposed
to issue instruction to dealers indicating
how gramophone connections may be
made when there is a specific demand for
this feature.

The successful ‘24’ radio-gram cabinet
design has been retained unchanged in the
26" series.

The circuit of the equivalent battery
model (B25) remains unchanged, and the
gramophone jack will be retained as there
1s no radio-gram equivalent. The fibre
back of the set is cut away to facilitate
removal of the accumulator.

The D26 is primarily a DC mains re-
ceiver, but will also function on AC if the
source of supply is changed at some later
date.

With regard to cabinet design, the
radio-gramophone remains unchanged,

The control panel in the ¢ 26’ table sets
projects slightly from the front of the cabinet.
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Murphy “28*’ Series—
while the modifications to the console are
of a minor character. The Macassar
ebony top panel is replaced by Indian
laurel, and the top edges of the cabinet
are rounded. The table model cabinet,
on the other hand, is of entirely new
design. It is executed in Australian
walnut, and the control panel is set for-
ward. The loud speaker opening is
covered with red-brown silk stretched on
a frame and fitting practically flush with
the front of the cabinet. A slot is pro-
vided in the base for the new station-
finding chart.

Prices are as follows:—Table models,
Az26 (AC), f11; D26 (DC/AQC), {11 55.;

B2sg (battery), £13. Consoles, A26C,
£14 158.; D26C, f15. Radio-gramo-
phones, A26RG, {24 10s.; D26RG,
£25 155.

CLUB NEWS

-Advantages of Single-Span

AMr. J. Wally described The Wireless World
‘“ Single-Span”’  receiver when Slade Radio
(Birmingham) held their first mceting in their
new headquarters at the Shakespeare and
Dickens, Edmund Street.  The lecturer showed
how easily the Single-Span set could be oper-
ated by remote control.  The absence of ganged
condensers was, he considered, an immense ad-
vantage, and there appeared 1o be no part that
an ordinary constructor could not build with-
out difficulty.

Hon. Secretary, Mr. C. Game, 40, West
Drive, Heathfield Park, Handsworth, Birming-
ham.

Designing a Modern Receiver

To-night (Fridayv) the Northwood Radio and
Gramophone Society will discuss ** The Design
of a Modern Radio Receiver.” At the last meet-
ing Mr. C. W. Qatley, M.A., M.Sc., lecturecd
on radio measurements for amateurs, and the
full discussion revealed the interest taken by
members in this all-important branch of radio.

Meetings are held at the Grange, Northwood,
and full particulars can be obtained from the
Hon. Secretary, Mr. S. P. Bristow, 6, Rofant
Road, Northwood,

For Thames Valley Enthusiasts

The only qualification for admittance to the
meetings of the Thames Valley Amateur Radio
and Television Society is a keen interest in
short waves and television. The Hon. Seccre-
tary, to whom enquiries should be addressed,
is Mr. James N, Roe, 27, Baronsheld Road,
St. Margarets-on-Thames.

Hoddesdon Calling

Test transmissions from its experimental sta-
tion, G3HO, have recently been started by the
Hoddesdon and District Radio Society.  The
transmitter is operated on 168 metres {1,785
ke/s), with a power of To watts and will
shortly work on 0 metres with the same power.
Reports should be addressed to Mr. T. L.
Franklin (G3HO), Station Road, Broxbourne,
Herts.

The station tests regularly at 11 am. on
Sundays and at 8 p.m. on Wednesdays.

Short Waves Honoured

Mr. Charles C. Broy, the American Consul in
London, honoured the International Short-wave
Claub by attending the annual dinner at Maisen
Lyons, Shaftesbury Avenue, W.1.  Several
broadcasting personalities and representatives
of the radio trade were present.

European Representative: Mr. Arthur E.
Bear, 10, St. Mary’s DPlace, Rotherhithe,
London, S.E.16.
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Self-Capacity of Single-Layer Coils

A New

N general the most important charae-
teristics of a coil intended for use at
radio frequencies are its inductance
and its resistance. There is, however,

one other characteristic which is at least
as important as these in some applica-
tions, and is in all cases a limiting factor
in the tuning range of the coil. This addi-
tional feature is the distributed capacitance
—or, as it is called, the ‘‘self-capaci-
tance’’ of the coil. In most connections,
the self-capacitance can be regarded as a
small fixed condenser permanently con-
nected across the coil, and thus fixing an
upper limit - of resonant frequency.
Generally speaking it will be desired, in
designing a coil, to make this self-
capacitance as small as possible consistent
vith other practical requirements, and
accurate and tested formule for self-
capacitance in terms of the dimensions of
the coil are of practical value in this
respect.

The issue of the Proceedings of the In-
stitute of Radio Engineers for July, 1934,
contains an article by A. G. Palermo de-
scribing the theoretical derivation and
experimental confirmation of a new for-
mula for self-capacitance, applicable to
single-layer coils of which the length is of
the same order as the diameter, or less.

The full mathematical form of this new
formula is
C,=self-capacitance in micro-micro-farads

=xzD/3.6cosh-'(5/d)
where D is the coil diameter, d the wire
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SELF CAPACITANGE FACTOR K
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Fig. 1.—Curve for ascertaining the factor K.

diameter (not including insulation), and S
the pitch of the winding, all in centimetres.
It can, however, be written more simply in
the form—

C,=KD

where K is a number which depends on the
ratio of pitch to wire diameter, and which
can be determined from the curve of
Fig. 1.

Formula

For thoze who would like to plot the
curve on a larger scale, the following
values are given:—

S/d K Sid K
1.0 .. o] 3.5 .. 045
1.2 1.36 4.0 0.42
1.4 1.00 4.5 .. 040
1.6 .. 084 5.0 .. 0.38
1.8 ..o 074 6.0 .. 035
2.0 Q.66 7.0 .. 033
2.5 0.53 8.0 0.32
3.0 0.6

The reliability of the formula is con-
firmed by measurements on nineteen coils
of very varying dimensions and windings.

I
&

&

SELF-CAPAGITANGE COMPUTED FROM NEW FORMULA {mmtda)}

[ 10 15 20
MEASURED SELF-CAPACITANCE (mmfds)

Fig. 2.-—Values tor self-capacity as ascer-
tained by the method described are in close
agreeiment with measured values.

The nature of the agreement between the
measured and calculated values is shown
in Fig. 2.

Impor:ance of Pitch

The two most interesting points about
this new formula are, first, that the seif-
capacitance of these single-layer coils docs
not depend on the number of turns; and,
secondly, that, for a given coil diameter,
it does depend on the ratio of pitchto wire
diameter.  Moreover, the nature of the
dependence on this ratio is such that the
self-capacitance increases rapidly with the
closeness of spacing if the distance between
the centres of successive wires is less than
one wire-diameter. On the other hand,
there is little to be gained in respect of
sclf-capacitance by increasing the distance
between centres to more than two wire-
diameters. Thus, where it is specially de-
sired to minimise self-capacitance (as, for
instance, in the design of short-wave coils
or chokes), a convenient practical rule for
coils having length and diameter of the
same order will be to space the winding
so that there 1s room for two more turns
between successive turns of the coil. A
similar rule is likely to apply to chokes
of length large compared with the dia-
meter, even though the formula given
above may not be very accurate in such
cases. :
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New Type lron-cored Coi

A German Development for

Dual-range

PARTICULARLY _ small and

economical dual-range coil with

very good electrical properties

is described by H. Boucke in
Funk, No. 41, 1934, an experimental
model of which is shown in Fig. 1. The
novelty of the design lies in one and the
same iron core being used for both
medium- and long-wave coils. The theo-
retical diagram of Fig. 2 shows how the
medium-wave winding surrounds the
cross-bar of a Sirutor ““H '’ core of special
high-frequency iron, while the large-
diameter long-wave coil encircles the whole
H round its middle, so that the two coils
have their planes at right angles and are
thus decoupled from each other. The
presence of the long-wave coil does, it is
true, add a small percentage to the losses
in the medium-wave coil (owing to the
increased self-capacity of the latter). This
is more than compensated for, however,
when the coils are screened, for the single
shield can be more roomy than the one
which would otherwise be provided for the
medium-wave coil alone, and the loss due
to eddy currents is thereby considerably
reduced. The big long-wave coil has, of

GoiL

ColL

Fig. 2.—Showing the principle of the double
use of the “H’’ core.

course, an average winding-diameter
which is large compared with the core
which it encloses, but the permeability of
the Sirutor material is so high that the in-
ductance 1s, nevertheless, increased by
over 50 per cent. by the presence of the
core. Under these conditions the iron
losses are so small that nearly the whole
of the saving in copper losses, resulting
from this increased inductance, is
obtained.

Two-range Trimming

An iron-cored high-frequency coil is not
utilised to its full advantage if use is not
made of the iron core for ‘‘trimming”’
purposes, so essential in multi-circuit re-
ceivers. The new dual-range coil lends
itself admirably to this end, and Fig. 3
shows one of the methods by which the
two ranges can be adjusted separately,
the medium-wave winding by means of
the HF iron disc M whose gap from the
core can be adjusted, and the long-wave

Inductances

winding by means of the screw L which
moves the coil-carrier so that the wind-
ing is more, or less, exactly over the cross-
bar of the ““H '’ core. A simpler method
is, of course, to slide the long-wave coil
by hand till the correct position is reached,
and then to fix it there by a drop of
cement. The medium-wave coil is
trimmed first, so that its adjustment does
not affect the long-wave range.

II////////

Fig. 3.—One arrangement for trimming the
dual coil separately for each wave-range.

The paper shows how suitable the new
design 1s for use in wave traps, which in
this way can be made quite small and
yet serve the two wave-ranges. It gives
a number of diagrams and curves, includ-
ing one (Fig. 4) showing the superiority
of the resonance curve given by the new
deslgn over that of the air-cored coil of
the ** People’s Receiver,”” and a sketch of
proposed improvement to the shape of the

‘H” core in which the uprights are
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* Fig. 4.—Comparison between the new coil
and the ‘““People’s Receiver’’ coil.

Fig. 1.—An experimental model of the
new coil in which the long wave winding
can clearly be seen.

rounded, so that the long-wave coil would
encircle the ““H ' more closely. Such a
core could also be grooved so as to take
three coils, all at right angles and so de-
coupled ; this is only mentioned as a possi-
bility. It is also suggested that the two-
coil unit would be very suitable for use in
band-pass filters ; for this purpose provi-
sion would be made for inclining the coils
at an angle such as 75 or 8o degrees, in-
stead of their being fixed at 9o degrees. In
a letter to The Wireless World the author
also mentions and illustrates a new “H”’
core which 1s divided into two parts by a
cut through the cross-bar; this type,
developed in conjunction with Hans Vogt,
of Ferrocart fame, makes it possible to
slip a ready-wound medium-wave coil into
place on the cross-bar.

BLUE PRINTS

For the convenience of constructors tull-sized biue

prints are available of the following popular Wireless

World sets that have been fully described for home
consiruction, price 1s. 6d., post free,

Olympic 8-8 8ix. (Six-valve Single-span AC
Superheterodyne in two units.) Aug.
10th, 17th and 24th, 1934.

Universal Single-Span Receiver for AC or DC
maing.  (Six-valve Superheterodyne.}
July 6th and 13th, 1934,

New Singis-Span Battery Four. (Four-valve
Superheterodyne )  Dec. 7th and 14th

1934,
1935 AC Short-Wave Receiver, 12-70 metres
(HY-det-Pen with valve rectifier, in two

units,)  Aug. 31st and Sept. Tth, 1934.

Standard Battery Two. (Detector and QPP
Output Stage.) Sept. 28th, 1934.

Standard AC Two. (Detector and LF giving
over 2 watts output.) Nov. 9th, 1934,

Standard AC Three. (Straight HI-det-Pen

circuit with valve rectifier) Oet, 19th
and 26th, 1924,
QA Receiver. (AC Four-valve HF and de-

tector unit designed to work with Push-
pull Quality Awplifier.) Feb. 8th and
15th, 1935.

Push-Pull Quality Amplifier.
coupied double push-pull.)
1935.

(AC resistance-
Feb. 22nd,

These can be obtained from the Publishers, {liffe and
Sons Ltd.. Dorset House, Stamford Street, Londou,
S.E.1.
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Listeners Cuide for the

THE BROADCAST OF THE
YEAR

THERE is only one trans-
mission of any real importance
during the next seven days,
viz., the Boat Race. All other
features fade into comparative
insignificance.  John Snagge,
following the crews to-morrow
afternoon (Saturday) in the
launch ‘‘Magician,” will tell
the tale from Putney Bridge,
which sees the start between
2.30 and 2.45, right up to the
finish at Mortlake—and then
some. All B.B.C. wavelengths
will be used for this, the big-
gest free show on earth.

Later in the afternoon
National listeners can tune in
to Hampton Park, Glasgow,
where the International Soccer
match between England and
Scotland will be described by
George Allison.

<¢> <> <<
¢« THE RIVALS”
SHERIDAN’s ‘‘The Rivals”
comes very close to the

“*School for Scandal’’ for the
brilliance of its wit and in-
genuity of plot. On Sunday
afternoon Peter  Creswell’s
broadcast version of ‘‘The
Rivals’ will be given in the

National programme, with
Baliol Holloway as Sir
Anthony Absolute, Diana

Churchill as Lydia Languish,
and Athene Seyler as Mrs.
Malaprop. The music will be

IN...OUT, IN...OUT! At 2.30
p.m. to-morrow John Snagge again takes
h's seat in the prow of the “Magician”’
to broadcast a word-picture of the Var-
sity Loat race. The commentary is
transmitted on short-waves to a receiver
on the roof of Harrods and relayed thence

" to the Broadcasting House control room.

under the direction of Kneale
Kelley with the B.B.C. Theatre
Orchestra.

<4 -5
FOR YOUR DIARY

AT 9.20 on Wednesday next,
Frankfurt offers something out
of the ordinary—a Mandoline
Concert relayed from Locarno.

““Waltzes and Spring
Voices "’—a grand variety pro-
gramme—will be broadcast
from Deutschlandsender and
Frankfurt between 7.15 and g
p.m. on April 8th.

‘““ Bellini,”” a play on the life
of the composer, figures in the
Radio-Paris programme to-
night (Friday) from 7 to 8.15
p-m. Authors: Cita and Su-
zanne Malard, mother and
daughter, successful coliabora-
tors in radio drama.

e <
RADIO COMIC STRIP

ImaAGINE a ‘‘comic strip of
the air’’ and you have some
notion of the ‘‘ Coo-Coo-Noodle
Club Program’ which goes
out to Regional listeners on
Monday next, April 8th. The
feature was broadcast every
Friday night over the Canadian
network for seven years, and
is built around the characters
of Bill, Swifty and their horse,
Pumpernoozle. Big Bill
Campbell, who plays the part
of Bill, received 304,000 fan
letters one winter in Canada.

<%

<

CHOICE OF OPERAS

Gouxop’s “‘ Faust”” will be
relayed from the Scala at Milan
and Monte Ceneri at 8 p.m. to-
morrow (Saturday), and during
the same evening Munich re-
lays  Weber's ‘““Der Frei-
schiitz”” from the National
Theatre.

e <>
‘“ DINNER AT EIGHT”’

Epna FurBer's famous
play. ““ Dinner at Eight,”” done
into Danish, will be heard in
the Copenbhagen programme
from 7 to 9 p.m. on Tuesday,
April gth.  Another item of in-
terest to British listeners occurs
on the following evening at
7.15, when Copenhagen gives a
chamber concert  entitled :
““From the Grand Past of
English Music,”” featuring Mr.
Folmer Jensen (cembalo).
Chorus and orchestra will be
conducted by Fritz Mahler.
The composers represented are
Byrd, Dowland and Purcell.

=

DANCE, FOOL, DANCE
STANFORD ROBINSON, who

" conducts the B.B.C. Theatre

Orchestra in a programme of
Old Time Dance Music on
April gth (Regional), hopes
that listeners will dance. It
seems that people really do
respond to such invitations, for
quite a large mail is received.
One writer stated: ‘° . ..
what pleasant memories it
awakened and made me feel
Blow the Income Tax man, it’s
grand to be alive. I felt I
myst dance, and being alone,
I grabbed the dog and had a
whirl or two, and he, being a
Scotsman, was very perturbed
at my behaviour.”

5> > >
FRENCHMAN’S TRIBUTE TO
WAGNER

A FreENCHMAN who added
er’’ to his name to make :t
sound German, in honour of
Wagner, wrote an opera en-
titled:  ““Maitre Wolfram,””
which will be broadcast from
Radio Paris on Sunday next,
April 7th.  The composer,
Ernest Rey (later Reyer) died
at the hearty age of eighty-six,
n 19og.

Y3

Sis <@ EDS

DUNSANY RADIO PLAY

No ‘distinguished playwright
has done more than Lord
Dunsany for the development
of broadcast drama. At 10.15
p-m. on Thursday, April 11th,
.Lord Dunsany’s new micro-
phone play, *“ Three Moods of
Fame,”” will be broadcast on
the National wavelengths, the
cast including Gladys Young,
Lawrence Hanray, and Philip
Wade. The Moods are repre-
sented in three acts.

There is always an element
of fancy in Lord Dunsany’s
plays which no one at Broad-
casting House can handle more
happily than Lance Sieveking,
who is the producer on this
occasion.

Baird Process Transmissions.

Quintet..

30-LINE TELEVISION
Vision, 261.1 m.: Sound, 296.2 m.

SATURDAY, APRIL 6th., 4.30—5.15 pm.

Arthur Ashey (comedian); Morgan Davies (songs); Beryl Seton (dances);
Jack Browning (dances); Helen Raymond (songs); Sydney Jerome's

| WEDNESDAY, APRIL 10th. 11—11.45 p.m.

Georgie Harnis (stage and screen comedian); Olivette and Barrichat
(dances) ; Dudley Rolph (songs and dances); Sydney Jerome’s Quintet.
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Week ¢

B.B.C. SYMPHONY CONCERT

ARTUR SCHNABEL, soloist in
the Pianoforte Concerto, No.
23 (Mozart), which will be
played at the B.B.C. Sym-
phony Concert at the Queen’s
Hall on Wednesday next, April
Toth, is renowned for his
authoritative interpretations of
the classics. He was an infant
prodigy and at six years of age
was accepted as a pupil by the
great Leschetizky, reaching the
front rank of pianists when still
a very young man. He is on
the staff of the State Academy
of Berlin.

The concert will be broadcast
nationally, Adrian Boult being
the conductor.

The second part includes
Elgar’s  symphonic  study,
““ Falstaff.”

JAPANESE MUSIC AND SUR-
PRISE ITEMS

JapanNese songs will be sung
in English by Miss Dora Bodin
in the Stockholm programme at
4.30 to-morrow  afternoon.

Outstandmg Broadcasts
Home and Abroad

ARCHIE, a typical P. G. Wodehouse hero, makes
his bow in the National programme to-mght in the
first of six sketches based on the novel, ¢ The Indis-
cretions of Archie,”’ published by
Herbert Jenkins. Peter Haddon takes

the name part.

Piccadilly Jim,
Ukridge, and
other members of
the tribe.

Up till now the
Wodehouse works
have been
strangely
neglected by the
B.B.C., but from
to-night (Friday)
at intervals until
next June, we are to have
six sketches entitled: ‘‘The
Indiscretions of Archie,”
adapted from the book by
Douglas Hoare. Peter Haddon
plays the part of Archie, the
Englishman who marries the
daughter of an American hotel
magnate, and does his best to
placate ‘“the man eating fish ”’
whom Providence has given

“YOUTH AT THE HELM,” the sparkling comedy now running at
the Globe Theatre, provides an excerpt at 7.30 on Wednesday next

in the “From the London Theatre '’ series.

Above are Adele Dixon,

Owen Nares and Kay Hammond, who will enact a scene in the
studio (Regional).

From the same station at 8.45
p-m. the first Swedish ““ Sur-
prise Item '’ will be given under
the title of “‘Microphone
Curiositv. ”
SKETCHES IN INDISCRETION
WobpEHOUSE ~ devotees  in-
clude Cabinet ministers,
bishops, legal luminaries, and
many other important people
whose normal lives lack just
that extra bloom that enriches
the characters of Archie,

him as a father-in-law. To-
night’s sketch goes out on the
National wavelengths at 7.20.

<i- < <t
DAIRY FARMING AND
DEPORTMENT

Goop old Edwardian farce
comes to Regional listeners at
8.50 p.m. on Wednesday next,
April 10th, in ““The Dairy-
maids,”” which first saw the
light at the Apollo Theatre,
London, in 1906, being pro-
duced by Robert Courtneidge.

&

The plot revolves round a

model dairy farm and an
academy of deportment, and
the score, by Paul Rubens and
Frank E. Tours, contains such
tuneful hits as ‘““Tinker,
Tailor,” ‘* Poaching,” “‘Love

among the Daisies,” and the
“Sandow Girl.”’
In Gordon  McConnell’s

broadcast version the part of
Joe Mivens will be played by
Rex London, a comedian
making his first microphone
appearance. “The Dairy-
maids’’ will be repeated on the
National wavelength on Thurs-
day evening.
- <o

PASSION MUSIC

THE first part of Bach’s St.
Matthew Passion is to be
broadcast at 11 a.m. on Sun-
day by the Bach choir in the
Queen’s Hall under the direc-
tion of Reginald Jacques. The
soloists will be Elsie Suddaby
(soprano), Betty Bannerman
(contralto), Stewart Wilson
(tenor), Heddle Nash (tenor),
William Parsons (bass), and
Keith Faulkner (bass).

The second part
heard at 2.30.

will be

PADEREWSKI JUBILEE CON-
CERT

A REPETITION of the first
concert in which Paderewski
played in Warsaw fifty years
ago will be broadcast by Polish
stations at 7 p.m. on Tuesday
next, April gth, and we may be
sure that the artists will do full
justice to the works of their
great compatriot. The long
programme opens with Beet-
hoven’s *‘ Prometheus’’ Over-
ture.
THE AUDITOR.
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HIGHLIGHTS OF THE WEEK
FRIDAY, APRIL 5th.

Nat., * Indiscretions of Archie.”
YJack Barty's Party. 9Con-
versations in the Train.

Reg., Organ Recital by Berkeley
Mason. 9" Episode Past,” a
play by Valentine Dunn.

Abroad.

Warsaw, 7.15, French Music by
the Philkarmonic Orchestra. Con-
ductor : Fitelburg.

Strasbourg, 7.30, St. John Passion
(Bach) from Besangon.

SATURDAY, APRIL 6th.

Nat., 2.30, The Boat Race. 9In
Town To-night. 9" Music
Hall.” 9Glasgow Orpheus Choir.

Reg., American Half-Hour—1.
1B.B.C. Orchestra (C).

Abroad.

Vienna, 7, Twentieth Anniversary,
Concert of the Bruckner Society,
y the Vienna Symphony Or-
chestra.

SUNDAY, APRIL 7th.

Nat., Bach’s St Matthew Passwn
Sherldans *“The Rivals.”
9Leslie Jeffries and Orchestra,
Grand Hotel, Eastbourne.

Reg., Music by Frank Bridge.
Y¥Sunday Orchestral Concert.
Conductor: Ernest Ansermet,

Abroad.

Berlin (Funkstunde), 7.40, Opera:
“The Legend of the Blind

Yolanta ” (Peter Tchaikowsky).

Toulouse, 8, Opera “ The Master-’
singers  (Wagner)—a concert
version.

MONDAY, APRIL 8th.
Nat., Foundations of Music: Bach
Celebrations (throughout week).
9** Coo-Coo-Noodle Club Pro-

gram.”  ¥International  String
Quartet.
Reg., B.B.C. Dance Orchestra.

YB.B.C. Military Band.
Abroad.
Kalundborg, 8, Schubert-Weber

Concert by the Radio Orchestra.

TUESDAY, APRIL 9th.
Nat., Passion Play: * The Guest
Chamher " relayed from St.
Hilary, Cornwall. 9** Freedom,”
by Rt. Hon. Herbert Morrison.
Reg., Medvedeff’s Balalatka Orch-
chestra. 9Old Time Dance Music
hy B.B.C. Theatre Orchestra.

Abroad.
Paris PT.T., 730, ‘Manon”
Concert by French National

Orchestra.

WEDNESDAY, APRIL 10th.

Nat., Reginald King and His Or-
chestra. YB.B.C. Symphony Con-
cert at the Queen’s Hall.

Reg.. Walford Hyden . Magyar
Orchestra.  YMusical Play:
“ The Dairymaids.”

Abroad.

Strashoure, 745 Verdi's
‘Requiem,” relayed from the
Metz Conservatotre.

THURSDAY, APRIL 11th.

Nat., *“ The Dairymaids,” 9 've
Got to Have Music.” 9" Three
Moods of Fame,” by Lord Dun-

sany.

Reg., B.B.C. Variety Orchestra:
* Music Serious and Syncopated.”
f0rgan Recital by J. I. Taylor.
9B.B.C. Orchestra (E) conducted
by Joseph Lewis.

Abroad.

All German Stations, 10, German
Contemporary Music.
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 Loud Speaker Loads

Working Characteristics of the Output Stage

HIS, the concluding instalment, deals with the preparation
of output valve load diagrams in the practical case where the
load applied is both resistive and capacitive.

N the first article we showed how (o
construct valve load diagrams for cir-
cuits containing (4) a pure resistance
through which the anode feed current

passes, thereby reducing the anode voltage
on the valve ; (b) a pure resistance through
which the feed current does not pass, i.e.,
a dynamic resistance, so to speak; (¢) a
pure inductance. Since both resistance
and inductance are associated with a mov-
ing-coil loud speaker, we will now show
how the load curves for a pure resistance
and a pure inductance can be combined.
In this way a single load curve is obtained,
representing the case of an inductive
speaker coil which would be encountered
in practical work. The output circuit is of
the form illustrated in Fig. 6 (a) where a
choke-condenser filter is used to keep the
DC out of the load.* It will be understood
that C and L. must be very large in order
that their effect on R1 and L1 is negligible.
In the absence of signals the valve is oper-
ated at the point Q in Fig. 8, which cor-
responds to an anode voltage of 500, a feed
current of 120 milliamperes and a grid bias
of —135 volts. Since the resistance and
inductance are in series (in practice they
are one and the same coil), the same cur-
rent passes through both, so the load dia-
gram is unaltered in this respect. The
voltage on the combination is, however,
the vector sum across each component.
The vector sum means that in adding the
voltages we must consider the instan-
_ taneous voltages, since the maximum
values do not occur simultaneously. They

—lo)

L1=
10 HENRYS

R1 = 30000

Fig. 6a.—Filter-fed loud speaker.

are, in fact, go degrees out of phase, as
shown in Fig. 6 (c).

1 This is dynamically equivalent to IFig. 6 (b)
provided L and C are large enough. It is
convenient to refer all impedance values to the
anode circuit of the valve.

The first operation is to find the dynamic
resistance line and the inductance ellipse.
To do this we must have some practical
data from which to work. Let us assume
that L1= 10 henrys, R1=3,000 ohms”,
and the maximum swing of the alternating
voltage on the anode is 200 volts at a fre-
quency of 50 cycles per second. The elec-
trical impedance of Li and R1 in
series is found from the formula Z=
v (R1*+ »*L1?), where as usual o = 2= fre-
quency, i.e. the angular frequency. Using
the given data, we have Z=y/((3000)"+
(10007)*), which works out to be 4,360
ohms. As an alternative method of obtain-

(REPRESENTING
SPEAKER COIL )

TaY

Fig. 6b.—Transformer coupled loud speaker.

ing Z we can use a right-angled triangle as
shown in Fig. 7, where the two components
are set off at go degrees to each other, since
this is the phase difference of the voltages
across them (see Fig. 6 (c). The line
ACD represents the phase of the current
through, and of the voltage on R1, BC
represents the phase of the voltage on L1
and ABE the phase of the voltage across
the combination. The angle ¢ is the phase
angle of the anode voltage to the anode
current, and it is nearly 45 degrees, since
AC and BC are approximately equal. Also
to a certain scale AC, BC and AB represent
the magnitude of the voltages across Rr,
L1 and RiL1 in series. We have now to
incorporate this information in Fig. 8, to
obtain the combined load ellipse.

Maximum AC Current.

The alternating current through RiL1 is
found from the formula Current=Applied

Voltage / Impedance, or symbolically
I=E/Z. From above E=200 volts
and Z=4,360° ohms, so the current

1=200/4,360=0.046 ampere, or since the

2 The value L1 = 1o henrys is much too high
for a loud speaker. It is chosen merely by way
of illustration.

Concluded from page 326 of last
week’s issue

POTENTIAL DIFFERENGCE
ON INDUCTANCE

p.d. ON RESISTANCE IN
PHASE WITH CURRENT

/
7N Paes
\‘ /
\ ]
\ 7
A .’
\\ ’l
\ /I
’
d' \II

Fig. 6c.—Voltage distribution for resistive-
capacitive load.

vertical scale in Fig. 8 is in milliamperes,
we have I =46 milliamperes, this being the
maximum value.

The voltage drop across the inductance
alone is wLI=27 x 50 X T0 x 0.046 = 467 =
145 volts nearly. Knowing the values of
voltage on and current through the induct-
ance, the load ellipse can be drawn as
shown in Fig. 5. This has been done in
Fig. 8, where FQ=GQ=145 volts and
HQ=KQ=46 mA. The resistance line is
got by drawing QS to give QT /TS =3,000
ohms, this being obtained by aid of the
scales on the horizontal and vertical axes.
The next step is to combine the straight
line and the ellipse so that the resulting
curve represents a composite load diagram.
In so doing due regard must be paid to the
difference in phase between the instan-
taneous voltages across the resistance and
the inductance in series therewith. Start-
ing with the fundamental fact that the
current is the same throughout, we travel
from the point H round the ellipse in a
clockwise direction and meanwhile add the
corresponding voltages. At H the alter-

INDUCTIVE
REAC TANCE

wlL1 = 100077 0Q

PHASE OF
GURRENT
___________ -D

Fig. 7.—An alternative method of ascertaining
impedance.
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nating voltage on the inductance is zero,
but since the current is QH =46 mA, there
is a voltage across the resistance whose
value is represented to scale by HX. Thus
X is'a point on the combined load dia-

Wireless
Worlid

system. To combine an inductance and
condenser in series, the above procedure is
employed, remembering that as we go
round the ellipse the inductive and con-
denser voltages are in opposite phase.
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c/s it is a pure resistance, whilst above this
point it is an inductance in series with a re-
sistance. The load ellipses corresponding
to these three cases will all be different, so
the best thing is to take data for each case

and draw the cor-

gram ; similarly Y is another point thereon. 300 ‘ . responding diagrams.
At G the current is zero, so there is no & The impedances at
resistive volt drop, but the inductive drop 5 50, 210 and 5,000
is QG =145 volts. Hence G is a point on " A J ¢/s for a certain coil,
the load curve, as also is F. To obtain u P 3 = | CONDENSER referred to the anode
additional points on the curve take any § g 1 S AT circuit, are set out in
point N on the ellipse and draw a hori- = 00 /ug A i B N the accompanying
zontal line through it. LN is the voltage 2 ol /7' "p.: “K & table.
on the inductance and LM on the resist- i ,w’,’ ! ARV At 50 c¢/s, owing
ance, so we set off PN=ML. Similarly on - / / ' \ /‘\ & ] N ] to the large electro-
the opposite side of the ellipse the voltage z 7 / o D 450“7,, motive force induced
on the resistance is opposite to that on the - / Gl a F /Q‘/’" in the coil due to its
inductance and we make JZ=ML. By 3 100 A\ \ motion in the mag-
following out this construction round the w / AN )\ netic field and to its
ellipse a new ellipse can be plotted, this = / / /\ § Z& /'"\Qomsmgo phase relative to the
being shown by the dotted curve. This is < ]| T erockwisER 1) T applied PD, the net
the combined load diagram for the resist- 7T 71T i3t effect is equivalent to
ance and inductance. Any point upon it 7 g /' A— A i ‘I a 2-mifd. condenser
represents the alternating voltage (hori- o el A | e L L in series with the coil
zontal) at the valve anode and the cor- ANODE VOLTAGE ) resistance of 1,530
responding current through it and the load L ohms. Atz2roc/sthis
(vertical). Fig. 9.—Load curves ;:orresponding to a Z?]Ié(elseni?e efflegfmzi}é
r ency o c/s.
frequency of 50 ¢/ effect, thereby giving
Thus a diagram simi- what is known as the electro-mechanical
300 L 1 lar to that of Fig. 8 resonance point. There is, however, no
2805 15 ) N is obtained, but at pronounced hump in the current curve,
260 \ef’o,\ . ],“_715, oL any particular time since the coil resistance is quite high.
@ a49 e g [_ff ;N e the parts of the dia- Above this frequency the inductive effect
S 900 X fo] Y Z:/ 7| INDUGTANCE gram relating to in- preponderates. Due to eddy currents in
s g G| o ] ducti nd con- the magnet core, the inductance falls with
2 0 X / tul”/; ucuve - a ne mag ) ctance falls w1
3 \ngf) /CLOGKWSE IS (S denser effects are 1ise in frequepcy, but the resistance in-
5 180 AL § 1 vertically  opposite.  creases, as will be seen from the table.
z 160 i @D £ Y Q‘/ n— With a condenser, The values of resistance given therein in-
E o o A ! /%4 inductance and re- clude that due to sound radiation. If I is
E o0l Tl _/_._ /1145>4Q_]45V F E,?,_"{pss"ﬁ“:“ sistance the ellipses the coil current and Rr the electrical re-
3 100 J SING /- ﬁ\:ﬁ;}:ﬁigﬁ}%‘; for the first two are sistance due _‘)co sound radiation, the power
w / N IA (‘/ CURRENT AT equal but opposite as  radiated is 1°Rr.
2 e /1 KFL-[/YN,
4 V y JCLOTKWISE
0 A LA L4/ // // » AN 300 T
>
2 / // // /I // ~‘\\\ Ol F
0 o 5500 /400 500 600 700 800 900 \‘C\ K \J:(«’y;]{,'f 15? /
ANODE VOLTAGE ﬁ 74;0\ Py e P
- w Dy 2 oy +— 7
Fig. 8.—Diagrams for the loads shown in Figs. 6a and b. % 200 é,,.\ ‘“";a “ o
| : WINL T
We have yet to treat the case of a pure regards voltage at = [ 95 INF An .
condenser load. Since the potential dif- resonance. Hence 2 / 1 |"07\‘ 3 J—Z\é A
ference on a condenser is go degrees behind  they cancel out, = é [ { >V T ST /s
the current, this case is the same as the leaving the resistance g (ZVASSEE%ENZ,!'"%R;‘% —L
inductance provided we make the neces- load line by itself, as 3 10 / sioNaLs) /L1 fual F
sary change. We still have an ellipse, as  shown by the line in w / 1/ / )4 ;\/ A
in Fig. 5, but the current is calculated from  Fig. 8. ] VARRVARV/ VAN IAN
the formula I=wCE, where C is the capa- We now come to < / / v/ / AN
city of the condenser in farads. Thus with  the stage where the A4V )3/ .
E=100 volts, frequency=50 c/s, and foregoing geometri- T A VT 7 ~
C =1 microfarad the current =27 x50x cal construction of L T B s R 400 500 600 700 & 500
10% x 100 =31 milliamperes nearly, which  the load ellipse is ap- ANODE VOLTAGE
would be the value HQ. Here, however, plied to the moving-

owing to the current being in opposite
phase to that with an inductance, the
ellipse is traversed counter-clockwise start-
ing from the point K. Consequently, if we
had a choke and a condenser in series,
whose load diagrams were equal ellipses,
the net result would be zero; i.e. there
would be no load diagram. This, of
course, corresponds to resonance ‘of the

coll loud speaker.
Before proceeding
further, however, we have to know the
speaker impedance at various frequencies.
The impedance of a moving-coil speaker
varies considerably with alteration in fre-
quency. For example, at 50 ¢/s it is sub-
stantially a condenser in series with a
resistance. Somewhere between 200 and 300

Fig. 10.—Load curves corresponding to a frequency of 210 c/s.

IMPEDANCES CORRESPONDING TO VARIOUS

FREQUENCIES.
Motional
Frequency Inductance Capacitance Resistance
cfs. (Henry}. (microfarad). Ohms.
50 — 2 1,530
210 — — 1,530
5,000 0.1 — 3,500




346

Valve Diagrams for Loud Speaker Loads-—
Using the methods of constructing load
lines described above, the three cases of
the table are shown in Figs. g, 10, 1I.
They have all been drawn to fall within
the linear portions of the valve character-
istics. In each instance the anode voltage
change is 130 volts. For Fig. g the volt-
age on the condenser is g4, whilst the cur-
rent to it is 59 milllamperes, the total
anode circuit impedance of the con-
denser and series resistance being
Z=/ R+ —ZICE)zrz,zoo ohms. InFig. 11,
. W
owing to the relatively high value of the
frequency, the inductive reactance and the
eddy current loss in the magnet reduce the
working current considerably. The volt-
age on the inductance is 86.7, the current
27.6 milliamperes, whilst the impedance is
Z=y/ (R*+ 0®L*)=4,710 ohms, or more
than double the value at 50 c/s. These
calculations illustrate how the coil current
at the higher frequencies is reduced by in-
ductive reactance and losses in the magnet
core.

Harmonic Distortion

When the EMF applied to the grid
carries the valve beyond the linear part of
its characteristics, the load curves are dis-
torted and cease to be elliptical. The
reader is doubtless

Wireless
Werld
then be adjusted to a value at which the

harmonics, as obtained from readings of
the analyser, are 30 db. below the funda-

APRIL s5th, 1935.

curved parts of the valve characteristics
would be encroached upon, with con-
sequent generation of alien frequencies.

mental. By using a series of frequencies If the maximum permissible value of the
from 40 c¢/s up-

wards, the permis-

sible grid swing can 120

be found in each case || 2

and a curve drawn. || £ "9 ——

At first sight one is || § 100 ~

apt to conclude that J| «, 90 <~

the swing will be the || £ 4 yd

same at all frequen- =3 70 //

cies, but this is not 28 o

s0, as can be_ seen 2, )

from an inspection of || |& °° 7

the load curves in E% 40 4

Figs. 9, 10, 11. For 30 30

example, in Fig. git §| 8 4 A

is clear that when the |} § 10 //

AC anode voltage is || £ d

increased the ellipse w 0 7000 2,000 3,000 4000 5000 6000 7000 8,000 9000
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curved parts of the
characteristics before
the straight line of
Fig. 10. At 5,000 c/s, represented in
Fig. 11, the resistance is higher than that
in Fig. 10, whilst the ellipse is much less
than that in Fig. 9, owing to the smaller
current. Also it happens that the value of
the resistance (3,500 ohms) is quite near

Fig. 12.—Relationship

aware that in prac-

tice a certain degree 300

of distortion, which
depends upon the
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sensitivity ~of the

S,
average ear, can be %
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clearly to what the

5 per cent. applies,
i.e. to power or to

current? Actually it
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applies to current, so
that in a high quality

0 400

ANODE VOLTAGE

system the har-
monics must be at
least 20 log,,
100 .
—— =20 log,, 20=26 decibels below the
level of the fundamental. On the whole,
if we keep the second harmonic 30 db.
below the fundamental there can be little
cause for complaint.

The point now arises as to how one can
ascertain when the above condition is
satisfied. Ina rough way we can judge by
aid of a feed meter in the output valve cir-
cuit, and by the resulting reproduction.
This is hardly scientific, but it is quite
effective nevertheless. A sine wave volt-
age from an oscillator at ‘a certain fre-
quency can be applied to the grid and fila-
ment of the power valve and the resulting
output passed to an harmonic analyser.
The grid swing at the given frequency can

Fig. 11.—Load curves corresponding to a frequency of 5,000 c/s.

the optimum for the wvalve, this being
3,000 ohms. Thus the permissible grid
swing will exceed that in either of the cases
corresponding to Fig. 9 at 50 cycles or
Fig. 10 at 210 cycles.

A Pure Inductance

Finally we can cite the case of a low
inductance of negligible resistance.
Assume the inductance to be 0.1 henry,
we desire to consider the performance t
50, 210 and 5,000 c¢/s. The steady feed
current to the valve as shown by the point
Q in Fig. 8 is 120 milliamperes for a bias
of —135 volts. It is clear that the alter-
nating current cannot exceed 120 mA; in
fact, long before it reached this value the

be'ween permissible grid swinzs and frequen:y.

alternating current to avoid appreciable
distortion is 60 mA, the anode voltage
change due to the inductive drop at 50 ¢/s
Is E=ell =27 x 50x0.1 x 0.06 = 1.89
volts approximately. This is a ridicu-
lously small swing for a valve operating
at 500 volts on the anode and - 135 volts
bias. The corresponding grid swing is
about +o0.75 volt. At 210 c¢/s, the
respective swings are about +7.6 and +3
volts, whilst at 5,000 c¢/s they are 4189
and +75 volts. Beyond a frequency in
the neighbourhood of 7,000 ¢/s, the grid
swing and, therefore, the alternating cur-
rent, is proportionately less owing to the
necessity for avoiding grid current, and
the curved parts of the characteristics. A
rough graph illustrating the maximum
permissible swing is shown in Fig. 12. 1t
"1s to be clearly understood that this graph
is based on the assumption of 60 MA as
a maximum at the low-frequency end.
To obtain points on the curve which accu-
rately represent 5% harmonic content
would necessitate a good deal of detailed
work which is outside the scope and object
of the present articles.

Beware the Oil Film
Excessive Trimming Capacity

TRIMMERS of the screw-adjusted com-
pression type as used for IF trans-
formers and similar purposes are sometimes
inclined to be a little stiff, particularly if
they have not been adjusted for some time.
In these circumstances one may be tempted
to introduce a spot of oil on to the
mechanism.

This must be done sparingly, and, in fact,
a touch of vaseline is preferable, because if
any surplus oil is allowed to get on to the
plate of the trimmer it will creep over the
surface and cause an increase in the
capacity.

This increase can be surprisingly large,
particularly towards the minimum, which
may be increased by several hundred per
cent., even though the bare minimum of ¢il
was used in the first place, J. H. R.
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BROADCAST
BREVITIES

By Our Special

What Price Kilowatts Now ?

TRANSMITTING on high

power is rather like throw-
ing buns to a whale. Reduce the
number of buns, or kilowatts,
and life goes on pretty much
the same, which is rather dis-
concerting.

In this frame of mind the
B.B.C. engineers are contem-
plating their rather shady work
of the past month. On March
1st the Little Nationals werc
officially working on 50 kilo-
watts. On March 8th, without
a public announcement, they
had dropped to 20 kilowatts,
with surprising results.

No Riots

Scarcely a complaint has been
received at headquarters.

We all know, of course, that
service area is not directly pro-
portional to aerial output, but
by all the laws ever discovered
there should be a considerable
drop in the utility of a station
when its power is more than
halved.

Too Much Power ?

Is the world using too many
kilowatts for wireless purposes?
Is there an optimum level of
power output, beyond which no
further impression can be made
on the sluggish ether?

The latest experience of the
B.B.C. demands replies to these
questions, and if an affirmative
answer is forthcoming such
stations as Droitwich, Luxem-
bourg, and Moscow should be
handed over as still-life models
to Mr. Heath Robinson.

Reforming Irish Broad-
casting

UNDERSTAND that the ap-

pointment of Dr. T. J. Kier-
nan, Secretary to the Irish Free
State High Commissioner's
Office in London, to the director-
ship of Irish broadcasting, will
lead to wholesale and badly
needed reforms, including drastic
changes in the production of
programmes.

Actually there has been some
slight improvement in the Ath-
lone material during the past
few months—all the more credit-
able in view of the fact that the
station is being run by a per-
manent civil servant ‘‘bor-
rowed ~’ from another depart-
ment.

A Fat Balance

Mr. S. MacEntee, Minister for
Finance, is allocating an addi-
tional 42,000 for broadcasting
purposes in the next Budget,

Correspondent

and the total amount to be spent
on the service next year will be
£17,300.  The ILI.F.S. Govern-
ment, on the other hand, re-
ceives about £35,000 in licence
fees and f10,000 in advertising
revenue, so it cannot be said
that money is being squandered
on broadcasting.
(=2 () L) L)

Railway Rhythm

IXING farce and fact is

always a tricky business,
and I hope that John Watt and
Max Kester will ** get away with
it on May 1st in a programme
called ** Railway Rhythm,”
which is being prepared in co-
operation with the railways of
Great Britain.

Three comedians, Claude Hul-
bert, Claude Dampier and
Stainless Stephen, are to tour
the railway systems to provide
the entertainment side in a
sound picture of work in the
engine pits, goods dep6ts and
signal boxes.

A Theme Song

““ Railway Rhythm ™ will
have a story, but its con-
tinuity will not be stressed,

the important thing being the
rhythm of the industry, which
will be built up by the use of
music {including a theme song,
““ Railway Rhythm "), actuality
noises provided by the recording

imposing than their subjects,
and a glance through the Talks
booklet for April, May, and June
leaves one wondering what
eminent person has been left out.

Sir Walford Davies Again

The subjects range from
‘Freedom '’ to ‘‘ Archzology,”’
from ‘' Conversations in the

Train’’ to *“ At Home To-day.”
To me, the best news is that
Sir Walford Davies will return
to the microphone after Easter
in another Keyhoard series, deal-
ing with ‘“Chords that Matter.”’
The booklet, B.B.C. Talks,
containing full details, is issued
free to listencrs who send their
name and address to the Pub-
lications Department, Broad-
casting. House, London, W.1.

(=2 (=52 ) ()
Money for Television

\/ ITHOUT having to beg for

the money, the B.B.C. has
been granted an additional
415,000 by the Treasury for the
development of television. The
sum is included in the amount
of {2,210,000 for the mainten-
ance of the broadcasting service
for the year ending March 31st,
1930.

According to the report of the
Television Committee, the cost
of providing and maintaining
the London television station up
to the end of next year will ap-
proximate to £180,000, so the
new grant is not perhaps so
overwhelmingly munificent as
appears at first glance.

[ N R )

Jubilee Broadcast
OMMANDER STEPHEN
KING-HALL will be the

commentator outside St. Paul's

THE ONE AND ONLY woman operator of a dramatic control panel
in Europe is Madame Makowiecki, whom we see above in a studio
annexe at Polskie Radio, Warsaw.

eleven studios and thus has the last word every time.

van and the synchronisation of
scenes, words and music.
(== A e (=)

Talk and Talkers
IN the old days the B.B.C. talks

programmes could be sum-
marised in a few lines, one
reason being that, as the
speakers were such obscure per-
sonages, it was rarely necessary
to mention them. Nowadays the
speakers are, if anything, more

Madame Makowiecki controls

Cathedral on Monday, May 6th,
to describe the arrival of the
King and Queen for the Jubilee
Thanksgiving Service. The occa-

¢

sion 1s officially described as “‘a

Thanksgiving Service for the
protection afforded to The
King’s Majesty during the

Twenty-five years of his Aus-
picious Reign, ordered by the
Lords of his Majesty's Most
Honourable Privy Council in the

LORD BRIDGEMAN, a Governor
of the B.B.C. for two years and
now appointed Chairman. The
vacancy on the board has been
filled by Mr. H. A. L. Fisher,
Warden of New College, Oxford.

Cathedral Church of St. Paul,
London."”

The running commentary and
service will be broadecast to the
world by GSF (19.82 metres) and
GSG (16.86 metres), and elec-
trical recordings will be trans-
mitted at 2 and 9 p.m. on May
6th and 5.15 a.m. on May 8th.
The actual broadcast begins at
10.5 a.m. on Jubilee Day.

L N R ]

One Bobent, Please

AST weck a B.B.C. an-
nouncer, with commendable
fortitude, laboured through the
second news bulletin with a cold
in the head that gave a fresh
complexion to the Disarbabent
talks and introduced a new
statesman, Sir Johd Sibod.
Halfway through the recital
the ban at the bike blew his
nose, first having turned down
the volume control. Unfortun-
ately, on resuming he omitted
to turn the volume control up
to its voriginal point, and the
bulletin became still more diffi-
cult to follow.

Understudies

Next year the B.B.C. will
have more than f£2,000,000 to
play with, so let us hope that
arrangements will be made for
providing understudies at short
notice. Painful as the circum-
stances were the other evening,
they would have been ten times
worse with television.

L s O~

Near Enough

ROM the Times Personal
Column : —

Small  Flats.—Ydeal position, quiet;
just  off Portland Place, one minute
BB.C.. ..

Ensuring fresh; clean pro-
grammes, untouched by

hand. . . .
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Problems

Cause and Effect

IF instability (or uncontrollable sclf-oscil-

lation) is produced when the HF or IF
circuits of a receiver are brought into tune
with one another, we have a certain indi-
cation that an excessive amount of inter-
action exists between the various circuits,
or possibly that the amount of amplification
aimed at is greater than the natural limit
imposed by the residual anode-grid capacity
of the valves. From the wording of a letter
an which information is asked regarding the
lack of sensitivity in a superheterodyne IF
emplifier, we are inclined to think that this
fact is not {fully appreciated by the writer.

Before going any farther in his attempt to
improve the sensitivity of his receiver, our
correspondent must first endeavour to locate
and to remove the cause of instability.

Assuming that the design followed is a
gocd one, the possible causes of the trouble
are practically limited to insufficient inter-
circuit screening or to inadequate de-
coupling.

Twin Wave-traps
E are asked to say whether it is
theoretically possible to use a pair of
wave-traps for eliminating or minimising in-
terference from a twin-station local trans-
mitter.

Not only is it possible to employ the
scheme suggested by our correspondent, but
it is actually fairly well known, and has
already been described in our pages. Twin
wave-traps are often employed for prevent-
ing second-channel interference in super-

TUNED. TO LOGAL
STATI?N A

TUNED TO LOGAL
STATIO\N 8

=
AERIAL

RECEIVER
QEARTH

Fig. 1.—Multiple wave-traps ; method of
reducing interference from two stations.

heterodynes, and are equally applicable to
reducing interference in straight: receivers.
The trap circuits are normally connected in
the manner shown in Fig. 1.

Microphone Amplifiers

IT may be taken almost as an axiom that

the better type of microphone (with a
good frequency characteristic) will not give
sufficient output for full-volume reproduc-
tion when disconnected to the pick-up ter-
minals of the average radio receiver. Nor-
mally, the output of a pick-up is consider-
ably greater than that of a high-quality
microphone, and the lattér instrument will

usually need two stages of LF amplification
preceding the output valve.

A correspondent who wishes to use a
microphone in conjunction with his receiver
would therefore be well advised to use an
instrument of the ordinary carbon pattern,
and, before making a choice, to ascertain
from the makers whether his receiver will
provide sufficient amplification.

Transformer-less HT Eliminator
READER who ‘‘understands that the
ban on the use of eliminators worked

{from AC mains without the intermediary of
a transformer has now been removed '’ asks

4
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Fig. 2.—Voltage-doubling rectifier for direct
connection to the mains,

us to show him how to connect a Westing-
house rectifier directly to 110-volt AC mains
in such a way that the rectified voltage will
be appreciably higher than the supply.

While it 1s true to say that an eliminator
or AC mains set can now be made to satisfy
the regulations without an isolating trans-
former, it should be pointed out that fairly
extensive precautions are still necessary if
infringement of the rules is to be avoided.

A suitable circuit for our reader’s require-
ments is given in Fig. 2. This will provide
a rectified DC output of roughly twice the
input AC voltage.

Amplified Interference

LTHOUGH there can be no doubt that
improvement in high-note response does
much to increase the naturalness of repro-
duction, it must be admitted that in certain
circumstances an extension of frequency re-
sponse in an upward direction is not always
an unmixed blessing. For example, a corre-
spondent who has recently added a high-
note tweeter to his set is disappointed to
find that the background noise, which origin-
ally ‘“was not particularly noticeable,”” is
now intolerably loud. Ifrom the fact that
the interfering noises seem to have changed
their character it is thought that the high-
note speaker may possibly be at fault, and
our opinion is asked on this matter.

When the upper register is reproduced at
full strength it will often be found that a
background of interference assumes an en-
tirely different character, the noise appear-
ing much sharper and of greater intensity.
From cur reader’s description of the effect

THESE columns arereserved for the publication

of matler of general interest arising ou! of
problems submilfed by our readers

Readers requiring an individual reply to their

lechnical questions by post are referred lo ““ The

Wireless World’’ Information Bureau, of which

brief particulars, with the fee charged, ar: to be

Jound at the foot of this page
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we do not think that the speaker is at fault.

In the circumstances it would be advis-
able to take all possible steps to minimise
interference, and, if success is not obtained,
to provide some means of restricting high-
note response at those times when the inter-
ference is particularly troublesome,

Intermittent Breakdown

E are asked to give some suggestions on

the use of a milliammeter in tracing

a troublesome intermittent fault which

manifests itself occasionally by complete in-
terruption of signals,

In the first place, our querist should be
warned that a good deal of patience will be
required. The milliammeter should be con-
nected in turn in each ancde circuit, and
when the interruption takes place it should
be noted whether the reading of the instru-
ment has changed. If it has, the fault is
likely to be associated with the grid or
anode circuit of the valve concerned. TFor
our present purpose it may be remembered
that the ‘‘ oscillator anode’’ of a modern
frequency-changer counts as an anode,

Remember the Volume Control

IN asking us to say what may be deduced

from a tabulated list of the anode cur-
rent readings of his receiver, a querist draws
our attention to the fact that, although the
reading applying to the IF valve is micro-
scopically small, the general sensitivity of
the set appears to be normal.

As the readings are utterly inconsistent
with the results obtained, we are inclined to
think that this reader has measured anode
currents with the volume control set in the
““low ™ position—or else at a time when a
strong incoming signal was being dealt with
by the receiver, which may, in practice,
amount to very much the same thing.

Scme manual controls and all automatic
controls cperate by varying the grid bias
of HF or IF valves, and a reading of cur-
rent is more or less meaningless if the valves
concerned are biased to an abnormally high
value. As a rule, measurements should e
made with the manual control at maximum
and with the aerial disconnected or, at any
rate, with no incoming signal.
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The Wireless World
INFORMATION BUREAU

’I‘HE service is intended primarily for readers

meeting with difficulties in connection
with receivers described in The Wireless
IWorld, or those of commercial design which
from time to time are reviewed in the pages of
The Wireless World. Every endeavour will be
made to deal with quertes on all wireless
matters, provided that they are of such a
nature that they can be dealt with satistac-
torily in a letter.

Communications should be by letter to The
Wireless World Intormation Bureau, Dorset
House, Stamford Street, London, S.E.1, znd
must be accompa® " by a remittance of ss. to
cover the cost o. service.

Personal interviews are not given by the
technical staff, nor can technical enquiries be
dealt with by telephone.
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New Apparatus

MICROPHONE PARTS
EADERS who would like to construct
the {ransverse-current microphone de-
scribed in The Wireless World of January
11th last, but hesitate to tackle the wood
work, will be interested to learn that all
the parts can be obtained from A. Hinder-
lich, 2, Bridge Road, Willesden, London,
N.W.ro. It only remains to assemble

them, glue on the mica diaphragm, and fill
with carbon granules.

Hinderlich kit of parts for a transverse-
current microphone.

The parts supplied are: the main wood
block 2in. thick with the side and top re-
cesses made and all holes drilled ; the spac-
ing piece and the front cover plate; the
back of which is cut away to take the wire
gauze. Included also are four mica dia-
phragms of the correct size and thickness;
corks for the holes; brass rods with nuts,
washers, and terminals ; and, finally, a piece
of glass-paper for finishing off the edges
after assembly. | The granules and the two
carbon rods only are required to complete
the microphone.

The complete kit mentioned above costs
4s. 6d., but the woodwork alone can be
obtained for 3s. The parts are well made
and comply with the specification in every
detail.

POLAR-N.S.F. CONDENSERS
INGROVE AND ROGERS, Ltd.,
Arundel Chambers, 188-189, Strand,
London, W.C.2, have effected a slight im-
provement in the fixing of the wire ends on

Improved fixing of the end wires is now
adopted in Polar-N.S.F. tubular condensers,

the Polar-N.S.F. tubular condensers. The
connecting wires are now secured in the ends
of the tubular case by a hard wax, in addi-
tion to the original brass disc. We find the
new design much more satisfactory for ama-
teur use, as it is possible to bend the wires
backwards and forwards without loosening
the anchorage. The wires will fracture be-
fore any trace of looseness appears at this
point.

The new fixing is being adopted for all
models in the range, but the prices remain
unchanged.

FOX AMPLIFIER

HIS wunit, which is made by Fox In-

dustrial, Ltd., 29, Dingby Place, City
Road, London, E.C.1, although described
as an amplifier, is actually a wireless re-
ceiver, for it embodies tuning coils and
an HF stage, though the tuning is effected
by pre-set condensers mounted in the coil
containers, It covers the medium-wave-
band only.

Three valves are employed in a I-V-I cir-
cuit; the detector is resistance-capacity
coupled to the output valve, from which
about 2.7 watts undistorted power can be
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i Recent Products
|
' of the

Manufacturers

one to enable the sprung disc to vibrate
freely.

In order to preserve the flexibility of the
mounting solid wire must not be used, of

The underside
of the Clix new
seven-pin anti-
microphonic
Air-sprung
valve holder ;
model fitted
with terminals,

course, for wiring the wvalve holder;
stranded wire or flex is best for this purpose.

The new seven-pin model costs 1s. 4d.
with terminals, and 1s. 1d. without, and
the makers are Lectro-Linx, Ltd., 79a,
Rochester Row, London, S.W.1.

BULGIN MAINS RESISTANCES
IN the description of this new Bulgin pro-
duct which appeared in our issue of
March 15th last, it should have been men-

Fox Industrial ampli-
fier unit and its LF

response curve,
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obtained. A tull-wave rectifying valve sup-

plies HT at about 400 volts, and, as the
output stage requires sonie 250 volts only,
the surplus can be utilised to energise a
moving-coil loud speaker cr to illuminate a
neon lamp for television reception of the
present 3o-line system.

This is one of the principal functions of
the unit, as the LF amplifier has a particu-
larly good frequency characteristic, though
the gain is not high, being of the order of
200. Access to this portion of the equip-
ment is provided by a plug and jack that
disconnects the HF circuit and adjusts the
grid bias of the detector for amplification
purposes. It is a unit that will appcal to
the experimenter, not only by virtue of its
good {requency characteristic, but also for
the reason that it provides a high operating
voltage for external apparatus if required.

The price is £3.

CLIX AIR-SPRUNG VALVE HOLDERS

TI—IE range of Clix Air-sprung anti-micro-

phonic chassis-mounting valve holders
hitherto made in the four- and five-pin
types has been extended to include a seven-
pin model. In this design the sockets are
assembled on a thin disc of bakelised
material sandwiched between two stouter
discs. Several slots are cut in the inner

tioned that the rating of the resistances is
based on the number of 13-volt valves they
will accommodate. The range made, there-
fore, caters for from three to seven valves of
13 volts each, so that a four-valve set, one of
which is a 26-volt rectifier, for example, ra-
quires a five-valve resistance unit.
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FOUNDATIONS
OF WIRELESS

I T is shown that the application of reaction adds enormously

to the sensitivity and selectivity of the simple single-valve

set discussed in the last instalment, but that these gains are
partly offset by losses in other directions.

Part XVIIL.—

Reaction and
Sidebands

By A. L. M. SOWERBY, M.Se.

with the Miller Effect, and traced out

N Part XVI we made acquaintance
qualitatively the manner in which the

high-frequency voltage at the anode -

of a valve reacts, through the capacity be-
tween grid and anode, upon the grid cir-
cuit. We were driven to the unwelcome
conclusion that the energy fed back to
the grid through this capacity could not
be prevented from being so phased that it
tended to damp out and neutralise the
signal-voltage received from the aerial,
and that we could do nothing but mini-
mise this loss as far as possible. In the
end we were therefore left with a certain
amount of damping, and it is found in
practice that with the average triode de-
tector the unavoidable Miller feed-back is
equivalent to connecting a resistance of
some 50,000 ohms or less in parallel with
the tuned circuit.

By adopting an arrangement like that
of Fig. 92 we can introduce a new means,
this time entirely under our control, for
feeding back energy from the anode to
the grid circuit. We now have the single-
valve set discussed in Part XVI, with the
addition of the coil Lz. The juxtaposition
of this to L1 indicates that in the actual
set the two are coupled together by being
placed in proximity, while the arrow run-
ning through them indicates that their
relative positions can be adjusted as
required.

How Reaction Works

Part of the high-frequency current flow-
ing in the anode circuit will pass direct
to cathode through C3, and part will flow
through L2, the capacity C4 across the
telephones, and the anode battery. This
latter portion, in its passage through the
coil, scts up round Lz a high-frequency
field which, in passing also through L1,
induces a voltage in the latter. By con-
necting L2 in the right sense this voltage
can be made either to assist or to oppose
the voltage initially present, the effect in
either case becoming more marked as L2
is brought closer to L1. We have already
commented upon the unwelcome effects
produced by a feed-back in such phase as
to oppose the signal-voltage ; we will now
consider some of the effects that arise
when the feed-back assists the original
voltage in the grid-circuit.

Since the amount of cnergy fed back

can be controlled by adjusting the coupling
between the two coils, let us begin by sup-
posing that this adjustment has been made
in such a way that the signal-voltage across
L1 has the same value, no matter whether
the valve is connected to it or not. This
implies that the reduction of voltage occa-
sioned by grid-current damping and by
the energy fed back through the anode-
grid capacity is exactly offset by the
voltage fed back from La.

We have already seen that the damp-
ing due to the valve can be exactly dupli-
cated, both in its effect in reducing the
voltage across L1 and in its effect of flat-
tening the resonance curve of the tuned
circuit, by connecting a resistance across
the tuning condenser. From our know-

Lo

Fig. 92.—Conventional single-valve set with
adjustable reaction.

ledge of high-frequency resistance we are
aware that the effect of any parallel resist-
ance can be duplicated by opening the
tuned circuit (between L1 and C1) and
inserting a series resistance of equivalent
value. And now we see that the valve-
damping can be neutralised again by a
suitable coupling between L2 and Li.

We conclude that by feeding into it
energy from the tuned circuit of a valve
it is possible to neutralise resistance in a
tuned circuit connected to its grid. This
neutralisation of resistance is in this coun-
try called reaction (to be sharply distin-
guished from reactance!) and in America
1s called ‘‘regeneration.”

There is no ready means, when handling
a receiver built to the circuit of Fig. g2,
of telling when the detector damping has
been exactly offset by the effects of re-
action. If L2 is coupled a little too loosely
to L1 some, but rot all, of the detector
damping will be neutralised, and the
tuned circuit will behave as though its
magnification were rather lower, or its
high-frequency vesistance a little higher,
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than the true value in the absence of the
valve. If the coupling is made a little
too tight the detector damping will be
more than neutralised, with the result that
the tuned circuit will behave as though
its magnification were a little higher, and
its high-frequency resistance a little lower,
than its normal value. There is, in fact,
no line of demarcation between ‘‘imagin-
ary ohms’’ arising through detector
damping and ‘“‘real ohms’’ due to the re-
sistance of the wire with which the coil
is wound and losses in the dielectrics asso-
ciated with it—reaction from the anode
circuit of the valve can neutralise both
alike.

Restoring Lost Power

The truth is, of course, that reaction
does not neutralise resistance in any
strictly literal physical sense. The sole
characteristic of resistance is its absorp-
tion of power; if, therefore, we supply
power from the anode circuit of a valve
the circuit in which that resistance is
located behaves as though it had lost some
of its resistance. The valve is used as a
source because it is only by making the
voltage itself (in the grid circuit) control
the power used to enhance it that the two
can be locked unalterably together in the
required phase.

In discussing tuned circuits in an earlier
Part we saw that reduction of high-fre-
quency resistance increases both the mag-
nification and the selectivity of a tuned
circuit. With the aid of & valve to pro-
vide reaction we are now in a position to
adjust the resistance of the tuned circuit
L1C1 to any value that takes our fancy,
simply by approaching Lz cautiously to-
wards L1 until the resistance has been
reduced to the desired extent. As we do
this the voltage developed by the signal
across L1Cr will steadily rise and the
tuning will become steadily sharper.

The effect on the tuned circuit can best
be visualised with the aid of a series of
resonance curves. In Figs. 93 and g4 the
voltage across L1Cr is plotted against fre-
quency for a number of values of magni-
fication. A glance will show that as the
magnification is increased by the applica-
tion of reaction the signal-voltage rapidly
rises' and the sharpness of tuning, as

1 The relative heights of the peaks are calculated
on the bhasis of constant injected voltage. This
ignores the reaction of the L1C1 wpon Lo, the
aerial primary.
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measured by the ratio of the voltage at
resonance to that developed a few kilo-
cycles off tune, becomes greater.

The difference between the two sets of
curves in Figs. 93 and g4 is purely one ot
scale; in the former the frequency-scale
extends only to 6 kc/s on either side of
resonance, so that only the peaks of the
curves are plotted. In the latter the be-
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Fig. 93.—Showing relative voltage at reson-
ance (height of peak) developed across LiCr
for various coil magnifications m.

haviour of the circuits is shown over a
range of 60 kc/s each way from
resonance. In both cases the lowest
curve is a fair representation of the be-
haviour of a tuned circuit of normal high-
frequency resistance connected to a de-
tector. With the reaction coil out of use
the circuit assumed has L=155 pH., r=
10 ©Q, and is supposed to be tuned to 1,000
kc/s. Detector damping across it is taken
as 50,000 Q. For the tuned circuit alone
m=98, R=g5,000 Q; with detector
damping in parallel the total dynamic
resistance is reduced to 32,600 Q, making
the equivalent HF resistance 29.2 Q and
reducing the effective magnification to
33.5. The curve next in order (m=100)
represents the same tuned circuit with the
effects of detector damping almost exactly
offset by the judicious application of re-
action. Successive curves show the effect
of more and more reaction, culminating
in the extreme case where the magnifi-
cation has been increased to 8,000, which
is about the highest value known to have
been reached, and held, by this means.
Tt corresponds to the neutralisation of all
natural resistance of the circuit except
for a small residue of about one-eighth of
an ohm.

A Flywheel Effect

At first sight it would appear that the
reduction of circuit resistance, even to
such very low limits as this, was all to
the good, since it would increase both the
sensitivity and the selectivity of the re-
ceiver. If we had to receive a simple car-
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rier wave this conclusion would be true,
but we must remember that the signal
from a broadcasting station consists of a
modulated carrier. As we have seen, the
modulation consists in a variation in the
amplitude of the carrier at the frequency
of the musical note it is desired to trans-
mit. We know also that if a tuned circuit
had no resistance at all, any oscillation
that might be set up in it would persist,
unchanged in amplitude, for ever. Such
a circuit would evidently be quite in-
capable of following the rapid variations
in amplitude of a modulated carrier; it
would maintain indefinitely an ampli-
tude equal to the maximum of the re-
ceived signal.

It follows, therefore, that as we
approach towards zero resistance by a
greater and greater application of reaction,
the voltage across the tuned circuit will
tend more and more to ‘“hang,”’ follow-
ing with greater and greater sluggishness
the variations due to the modulation. For
the highest audible notes the high-fre-
quency voltage has to change in ampli-
tude most rapidly; as the resistance of
the tuned circuit is decreased these will
therefore become weak and vanish at a
value of resistance still high enough to
enable the low notes, for which the varia-
tions in amplitude of the carrier are pro-
portionately slower, to remain substan-
tially unaffected.

The high, sharp peak of a very low-
resistance circuit such as that giving the
curves ‘‘m=8,000,”” therefore, tells us
that high modulation-frequencies cannot
be followed. On the other hand, the
flatter curves such as that for m=100 In-
dicate a resistance high enough for any
current through the circuit to die away
rapidly unless maintained by a driving
voltage, thus enabling the voltage-vdria-
tions across L1C1 to be a faithful copy of
the signal as received from the aerial.

By regarding the modulated wave from
a shghtly different point of view, the re-
lationship between sharpness of tuning
and the loss of high audible notes can be
shown to be very much more intimate
than has been suggested. Strictly speak-
ing, it is only an exactly recurrent
phenomenon that can be said to possess
a definite frequency. The continuous
change in amplitude of the carrier wave
in response to modulation makes the high-
frequency cycle of the modulated wave
non-recurrent, so that in acquiring its
amplitude variations it has lost its con-
stancy of frequency.

A mathematical analysis shows that if
a carrier of fr cycles per second is modu-
lated at a frequency f2 cycles per second
the resulting modulated wave is exactly
equivalent to three separate waves of fre-
quencies I (f1—f2), and (fr+f2). It
is not easy to perform the analysis of the
modulated wave into its three components
by a graphical process, but the corre-
sponding synthesis, adding together three
separate waves, requires nothing more
than rather extensive patience.

Fig. g5 shows at (a), (b), and (c¢) three
separate sine waves, there being 25, 30,
and 35 complete cycles, respectively, in

351

the length of the diagram. If the whole
period embraced by the time-scale of the
diagram - is one-thousandth of a second,
these three waves correspond to a carrier
(b) of 30 kc/s, and the two accompany-
ing waves of frequencies (30+5) and
(30 —35) kc/s produced by modulating it
at the high audio-frequency of 35,000
cycles. By adding the heights of these
curves, point by point, the composite
curve at (d) is obtained. There are in its
length 30 peaks of varying amplitude, and
the amplitude rises and falls five times in
the thousandth of a second represented
on the figure. Tt is therefore identical with
what we have come to know as a 30 kc¢/s
carrier modulated at 5,000 cycles.

Theory of Sidebands

Thus, a carrier modulated at a single
audio-frequency is equivalent to three
simultaneous signals; the unmodulated
carrier itself and two associated steady fre-
quencies spaced away from the carrier on
either side by the frequency of modula-
tion. In the case of a musical programme,
in which a number of modulation-fre-
quencies are simultaneously present, the
carrier is surrounded by a whole family
of extra frequencies. Those representing
the lowest musical notes are close to the
carrier on either side, those bringing the
middle notes are further out, and the
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Fig. 94.—Extension of Fig. 93, showing the
voltages across LiCr when tuned exactly
(peak) and when distuned to various extents.

highest notes are the furthest removed from
the carrier frequency. The spectrum of

- associated frequencies on either side of

the carrier is called a sideband, and as a
result of the presence of these a musical
programme, nominally transmitted on a
(carrier) frequency of 1,000 kec/s, will
spread over a band of frequencies extend-
ing from about g3 to 1,007 kc/s.

We now have a direct relationship be-
tween the selectivity of a tuned circuitand
its ability to receive the highest notes
likely to be present as modulation on the
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carrier.  If the resonance curve of the
circuit is not substantially flat over a cen-
tral portion wide enough to include the
whole of the required sidebands, high
notes will be attenu-

Wireless-
World

badly.- How far reaction should be
pressed in receiving a station is largely a
matter for individual compromise, but it
is clear that if a sensitive receiver is re-
quired we shall have to find some means

ated —they will be
quite literally tuned
out owing to over-
selectivity. In the
curve for m=8,000,
in Fig. 93, the side-
bands corresponding
to a modulation fre-
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quency of 5,000 (b) &
cycles are shown,
at points AA, as

being transmitted at
about 1.3 per cent,
of the central car-
rier frequency.
Lower notes are more
fully transmitted,
higher notes even
more greatly attenu-
ated. The result will
be “woolly”” and
more or less unintel-

ligible speech, and n

‘““boomy’’  music. (d)
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For a tuned circuit
in  which m = 100,
however, §,000-cycle
notes are passed at
7o per cent. of the
carrier amplitude
(BB in Fig. 93).

It is clear from
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A

MODULATED CARRIER
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these considerations
that high selectivity
is not altogether an
unmixed blessing 'in
the reception of telephony, and that too
great an application of reaction will
sharpen tuning to such a point that the
quality of the received programme suffers

Fig. 95.—Showing the

relationship of a modulated carrier (d) to its
three components.

of increasing sensitivity that does not in-
volve the tremendous accentuation of
selectivity that accompanies excessive use
of reaction.

Random Radiations

By

The B.B.C. Has a Word for It

HILST others have been toying

tentatively with a variety of pos§1ble
names for the user of a television receiver,
the B.B.C., going quietly to work, has pro-
duced its own word. There has been no
official pronouncement on the subject ; the
new term has just been slipped unob-
trusively into news items, and so on, every
now and then. Possibly you have heard it
and know what the B.B.C.’s chosen word
is. In case you haven’t, and don't, it is
““ televiewer.”’

To my way of thinking, it's not a very
happy selection, for, like ** television,” it
is a mongrel word of the worst type, the
“tele ' being Greek and the ° viewer ”’
a French-English hybrid of ILatin extrac-
tion. Omne of the B.B.C.’s jobs should be
to preserve the purity of English, and
“ televiewer *’ does not commend itself as
a desirable addition to our vocabulary. I
don't see very much wrong with ‘“ looker "’

“DIALLIST”

or ‘‘looker-in.””- They’re English enough,
and why use four syllables when two or
three suffice?

"= "= "

Broadcasting in South Africa

ALL those who have read Sir John Reith's
report on broadcasting in South Africa

must agree that it is a masterly piece of

work. The South African authorities are

to act upon it when the licence of the

© S.A.B.C. expires, as it will do in two years’

time. One very sound point in Sir John’s
recommendations is that broadcasting in
South Africa should be conducted neither by
a Government department nor by a com-
pany, but by an organisation independent
of direct Government control, and acting
solely for the public.

In many European countries broadcasting
is almost entirely in the hands of’ the
Government, the result being that it is too

" often used for political and propaganda (or
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improper-ganda) purposes. It is largely
because of this that the nations of Europe
find it so difficult to agree about wavelength
allocation, limitation of output power, and
so on, when they meet to discuss ‘“ plans *’
at Geneva or Prague or Lucerne.

"2 "a "a

Berlin Makes a Start

THE Berlin television service is already

under way, though nobody except an
experimenter here and there can receive its
transmissions, for there are no high-defini-
tion receivers on sale in Germany yet. One
announcement made at the opening of the
Berlin station struck me as something that
might have been better put. ‘* What has
happened to-day in Berlin is, in practice,
what Great Britain proposes to do in the
autumn,”’ said Herr Hoffman, the Chief
Engincer. But is it?

The Berlin service is on the 180-line
system. I understand, too, that there is
a good deal of flicker about the images. We
shall make a start with not less than 240
lines, and, from what I have seen of recent
demonstrations, I don’t think there will be
any flicker worth talking about.

Worth Waiting For

Surely it is better to wait a few months
for something really good than to put on
a second-rate service just for the sake of
being first in the field! Better, too, to defer
the start of the service until at least a few
suitable receiving sets appear on the
market. Actually, if we had wished to rush
in and stake a claim to be first in the tele-
vision field we could have opened a 180-line
service for the London area on the very
day after the Television Committec pub-
lished its report. The Crystal Palace
station was there, complete to the last
terminal, and it could have come into action
at once. But there was absolutely no point
in doing anything of the kind.

When the London service is launched it
will undoubtedly be the very best thing
that can be given. Both the transmitting
people and the makers of receiving ap-
paratus will have had ample time for ex-
perimental and development work. Good
receiving equipment should be available at
various prices. In other words, our service
won’t go off at half-cock. When it comes
it will have been well worth waiting for.

A Word of Warning

Just one word of caution to readers, which
they may well pass on to their friends. The
next few months are certain to produce a
crop of good, bad and indifferent television
receivers. Some of them will be real *“ flat-
catchers,”’ designed to extract money from
the pockets of those who harbour the quaint
belief that you can get something for almost
nothing.
Television receivers, as they now come
along, will be tested and reported upon by
The Wireless World. The wise man will
read those reports carefully and make his
choice accordingly.
" "

History on Show
WO very interesting stands at the Ideal
Home Exhibition are those of HM.V.
and the Marconiphone Company. Each
contains displays of wireless apparatus
dating back for twenty-five years or more.
On the H.M.V. stand is a 1911 receiving
set with external horn and the auxetophone,
the first public-address gramophone, in

"
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which compressed air was employed to drive
out the sound.

The Marconiphone people show the actual
apparatus used by Marconi for transmitting
messages from the Needles to Bournemouth
in 189g9. They have also the microphone
used by Dame Nellic Melba when she made
her historic broadcast from the Chelmsford
station. Half an hour spent at these stands
helps one to realise the amazing progress
that wireless has made in its short career
and the vast amount of work that has been
necessary for its development.

A Landmark in Broadcasting

How many readers, I wonder, remember
Dame Nellie’s broadcast mentioned in the
last paragraph? It took place in 1920, and
it marked a real turning point in the history
of broadcasting—ecven though it happened
a couple of years before a broadcasting ser-
vice was inaugurated in this country. The
great majority of the big people in the
musical world were violently opposed to the
idea of broadcasting. Almost alone, Melba
saw its possibilities and gave her hearty co-
operation. 1t was largely through her in-
fluence that many other artistes abandoned
their obstructive attitude.

1 remember receiving that first broadcast
of hers on a quaint home-made set. It
contained five “ R "’ valves—z HF, detector
and 2 LF—and, though completely innocent
of grid bias (save that of the positive variety
used for ‘* holding down "’ the HIF valves),
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A photograph of Dame Nellie Melba at the

microphone during her broadcast from the

Marconi experimental station at Chelmsford,
on June 15th, 1920.

produced what scemed like terrific volume
from its loud speaker. Friends who came
in to hear Melba assured me that they might
have been listening to her in the Albert
Hall! We were not critical of quality in
those days.

Letters to

the Editor

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

Frequency Separation

REFERRING to the latter end of the
letter under the above heading, by
Mr. A. H. Wickham, in your issue for
March 15th, one can only assume
that your correspondent is referring to sets
of nondescript manufacture, as to the
writer's knowledge receivers of reputable
make are correctly tuned and ganged indi-
vidually, even when manufactured at the
rate of hundreds a day.

Obviously they are not adjusted on every
wavelength, but they are calibrated on a
selection of wavelengths which covers the
whole band, and the error is not great.

There is no doubt, of course, that greater
frequency separation between stations would
be invaluable, but as it means sacrificing a
number of stations in Europe it does- not
seem likely to be practical politics for many
a long day. J. BAGGS.

Alkrington,

Manchester.

P.S.—Is it not usual to consider that the
top note of the piano is 4,096 cycles, and not
3,500, as stated by your correspondent?

Loud Speaker Response Curves

IN commenting on the loud-speaker data

published in your issue of March 29, we
should like first to offer our most sincere
congratulaticns on your enterprise in in-
stalling proper apparatus—which is ex-
pensive in both time and money—for the
purpose. :

We appreciate on reading your description
that you do indicate the danger of assuming
that one response curve really describes the

performance of a speaker. We agree fully
with your reservations on the matters of
distortion at low frequencies, transient re-
¢ponse and so on.

But we should like to emphasise cven
more than you have done the fact that one
axial curve does not even give as much
information as is desirable about frequency
response.

We show in the accompanying diagram
a tracing of your curve for our speaker,
superimposed on the mean forward response
curve—you will remember that your
technical staff examined this latter curve
and agreed the method of calculation.
(Note that we have corrected the mean
curve for use on a 3it. baffle.)
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at 2,000 c/s is not nearly so serious as
appears from the axial curve, which is ex-
plained by the fact that this dip is due
to the cone being a cone and not a disc.
The radiation off the axis at 2,000 ¢/s is
up to normal; it is only the “Dbeam’’ that
is 15dB down.

Secondly, the excellent 1esponse at 10 ke' /s
on your curve is not really justified;
although it exists en the axis, the mean
response is undoubtedly dowu at this fre-
quency—our only consolation is that it is
not so far down as in most speakers.

We feel fairly sure that your staff would
find that to take mean curves for all
spcakers would involve prohibitive labour;
but we do beg that you will take curves of
a few speakers at, say, o, 30°, 060° and
go° off the axis, and print them on the same
sheet, so that your readers will have the
point really brought home to them.

We should also just like to remind
readers that the use of a 3ft. batile itself
involves a loss of, roughly, 1dB at 200 ¢ /s,
3dB at 100, 5dB at 8o, and 9dB at 50 ¢/s.

HARTLEY TURNER RADIO, LTD.

Isleworth.

Electrical Interference

WITH reference to your Editorial Com-
ment, ‘‘ Electrical Interference”” (The
Wiveless World, Vol. XXXVI, No. 11),
which, in my opinion, should receive a
hearty welcome from all who are interested
in the progress of radio communication,
may I be permitted to quote my comments
during the discussion on ‘‘ The Interference
of Electrical Plant with the Reception of
Radio Broadcasting,”” read by Mr. A.
Morris, before the Wireless Section of the
Institution of Electrical Engincers on
November 22nd, 1933, which are as follows:
‘I shall confine my remarks to two kinds
of interference. The first is that, from auto-
mobiles and aircraft, i.e., from the coil and
magneto systems of petrol engines. It hap-
pens that the only prospects for a television
service appear to be on the ultra-short wave-
band, and therefore the abolition of inter-
ference on this wave-band is of the greatest
importance to the further development of
television. The difficulties encountered in
radiating on ultra-short waves with a com-
paratively high power, and the strong at-
tenuation of the very high frequencies in-
volved, considerably decrease the signal
noise ratio. In addition to that given by
the usual screened wiring and the fitting of
special suppressors (resistances) at the spark-
ing plugs, considerable freedom from inter-
ference can be obtained by careful design.

It is at once obvious that the ‘" crevasse ”’ In some cases, where the design is such as
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to minimise interference, it is not even
necessary to -take other precautionary
measures. Experiments have shown that
interference on ultra-short waves varies con-
siderably with different makes of cars. With
the new Ford car very little interference

seems to be produced. This is no doubt due -

to the unusual position of the distributor,
making the connecting links from the dis-
tributor to the sparking plugs very short.
In any case, practically no interference has
been observed on an ultra-short wave set
operating at a few yards from the running
engine of this type of car. On the other
hand, some very bad interference has been
experienced with other well-known makes.
Interference on ultra-short waves from
motor cars can be minimised inexpensively,
and to such an extent as to make it negli-
gible. There are two factors which will, in
time, decrease this type of interference—one
is the increasing use of car radio sets, and
the other the use of crude oil for motor cars.
Nevertheless, legislation to stop interference
will be necessary sooner or later, as ultra-
short waves may be very useful in other
special circumstances, besides their use in
television. . . .”’

' LEOPOLD FRIEDMAN.
Edgware, Middlesex.

Midland Regional

E the comments of Miss Brown and

H. _] Harvey in your March 15th issue,

the new Midland wave and power has defi-
nitely given us another *‘ local station,”’ in-
asmuch as the signal completely demodu-
lates the usual electrical interference in the
town, and I can assure you the traders are
quite happy about it. C. R. TAYLOR.

Oldham.

AVC and the New Monodial
I, like many of your readers, had consider-
able trouble with the AVC system of the
New Monodial, which marred an otherwise
well-nigh perfect set—in fact, I cannot be-
lieve that such sets as the Single Span
can beat it even on quality, as with a
Hartley-Turner speaker the upper response
is too high for distant listening, and the
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coupling has to be weakened on the hetero-
dyne filter used to cut off these higher fre-
quencies, as with this speaker the response
is too good for present conditions.

With regard to the blasting, etc., experi-
enced on fading stations, I have entirely

overcome this trouble on two sets by substi- -

tuting double-diode-triodes as detectors,
with the consequent abolition of first de-
tector control.

With this alteration the set becomes quite
faultless, as fading is compensated for with
an even output from the speaker until a
station fades right out, when, of course, no
system can bring it in.

There are two snags, however. One is
that, owing to the lack of post-detector con-
trol, the two local stations come in at a
greater volume than the remainder, necessi-
tating use of the 5,000-ohm background
control. This control I have transferred
to my front panel, as I find it convenient to
use during tuning to avoid noise.

The second thing to be noticed is that it
is impossible on the local stations to set the
manual volume control to full, as the triode
portion becomes overloaded long before that
setting is reached; but as the same sound
output is obtained at half setting as com-
pared with the full setting of the previous
valve, this is no disadvantage, and, of
course, on distant stations the full range of
control can be utilised. Let me warn any-
one effecting this alteration that a double-
diode-triode takes considerably less HT cur-
rent than the double-diode-pentode, and
then the voltage will rise to too high a
figure unless a resistance of some 20,000
ohms is shunted across the HT on the re-
ceiver chassis to compensate for the
decrease.

A resistance of adequate wattage must be
used, as it tends to heat up, but it is really
an advantage having this resistance shunted
across, as the HT voltage tends to keep
more stable for different values of bias
than it did before. I have tried an MHD4
valve with a 1,000-ohm bias resistor, and
an ACHLDD with a 750-ohm resistor, and
both work well. 1 can recommend the
alteration with confidence. C. H.

Bolton.

In Next Week’s Issue:—

Preliminary Details for the Construction of an )

AC SHORT-WAVE CONVERTER

Being de-
signed in
two units,
the converter will more
readily be fitted into
existing cabinets.

HERE is no better medium to-day
for long-distance reception than the
band of wavelengths lying between
14 and 50 metres. Here there are some

135 to 50

Metres

or so short-wave broadcast

fourscore
stations, and a good proportion of these
can be received quite satisfactorily in this
country. For reliable results a selective,
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high-gain receiver incorporating AVC and
possessing the attributes of a modern
broadcast set is desirable, and this can be
attained by the simple expedient of adding
a suitably designed short-wave converter
to the home set.

A unit that has been designed for this
particular purpose will be described next
week. It is a two-valve frequency
changer utilising the push-pull system
with the oscillator and tuned input cir-
cuits ganged. Waveband switching is in-
corporated, and the range covered is from
I3.5 to 50 metres.

The converter is AC operated, and for
convenience of housing in cabinets of
diverse size and shape, is built as two
parts, one being the frequency changer,
and the other its power supply unit.

LIST OF PARTS.
Connrerter.
1 Two-gang short-wave condenser (special)
Cyldon *‘ Bebe”
(insulated sections) 0.00015 mfd. each

Slow motion dial (two ratio) moving scale pattern
Polar Micro Drive

Cyldon

-

Flexible coupler, lin. to ?gin.
Yariable condenser, 15 m-mfd.
Eddystone Microdenser
Ebonite extension spindle, 3in. long
Eddystone No. 943
Semi-variable condenser, 20 m-mi{d. (Bulgin)
J. B. Neutralising No. 1050
Pre-set condenser, 0.0005 mfd. Colvern
Pre-set condenser, 0.001 mfd. max. Formo Type G.
{Goltone)
Tubular condensers, 0.01 mid. Polar N.S.F.
Tubular condenser, 0.0001 mfd. Polar N.S.F.
(Bulgin, Dubilier, Ferranti, Graham-Farish, T.C.C.,
T.AL.C. Hydra)
1 HF choke, short-wave type

LT Y S SR SN

-

Eddystone No. 948

(Raymart)
Resistances:
1 10.000 ohms, 3 watts Erie
1, 10,000 ohms, 2 watts Erie
1, 10,000 ohms, 1 watt Erie
1, 50,000 ohms, 1 watt Erie
1, 5,000 ohms, 1 watt Erie
1, 150 ohms, 1 watt Erie
2, 256 ohms, 1 watt Erie
(Ampliont, Dubilier, Claude Lyons, Polar N.S.F.,
Watmel)

2 Valve holders, 7-pin s-w. chassis type
(Clix, Goltone)

Bulgin SW42

2 Stand-off insulators Bulgin SW49
(Raymart)

3 Switches, baseboard on.off toggle Buigin S80B

1 Brass shaft, Sin. long, 5./32in. dia. Bulgin

2 Knobs, sutall monlded walnut Bulgin K14

1 Reducing sleeve, 5 32in. Bulgin

1 Aluminium coil screen, 2in. x 2in. x 3in.
Goltone R9. 328
Sheet aluminium, 1 piece, No. 18 SW(  gauge, for
chassis, 12in. x 14in.; 1 picee for screen, 7in. X 6Gin,
5-way Connector Block Bryce
4-way Battery cable Goltone
(Harbros)

Prey

-

Cable plug, 5-pin Bulgin Ne. P3

(Goltoue)

Insulated terminals, Aerial, Earth Belling-Lee No. 1601

Output @, Output -,
Length Screened sleeving, 2 mm. hore
{Harbros)
Ebonite former, six-ribbed, tin. outside dia., 3in. long
British Ebonite Co. No. 3
Ebonite former, six-ribbed, lin. outside dia., 4in. long
British Ebonite Co. No. 3

Paxolin tube, 1in. dia., 2in. long Wright and Wearie

Screws and rods:
40 6BA screws, ¢ ‘hd., fin. long with nuts; § 4BA
serews, din. long; 2 4BA lin. long; 6 4BA nuts;
5 lin. No. 4 R/hd. brass wood screws; 2 lin. No. 4
countersunk hrass wood screws; 1 length 6BA
serewed rod, 3lin. long; 1 length 4BA screwed rod,
3iin. long.

Miscellany :
Quantity 4BA and 6BA Soldering tags, insulated
sleeving and No. 18 and No. 20 SWG tinned copper
wire, also quantity No. 20 DCC and No. 34 DSC
wire for coils.

Valves: 2 Osram MX40

(Marconi MX40, Ferranti VHT{)

Power Unit.
1 Mains transformer, 220-0-220 volts Sound Sales
30 mA. 4 volts 1 amp., 4 volts 2 amps.
1 Smoothing choke, 10 henrys 30 mA.
All Power Transformers
(Bulgin)
1 Block condenser, i+{ mfds. 400 volts DC working
T.M.C. Hydra B.1001
2 Valve holdiers, 5-pin chassis type Bulgin SwW.a1
(Clix, Goltone)
Belling-Lee No. 1003

- B

Goltone

- A -,

1 Terminal, £
1 Sheet aluminium for chassis
12in, x 14 in. 18 SW(G.
Screws: 16 4BA screws, c¢/hd. in. long with nuts; ¢
6BA screws, c’hd. }in. with nnts. -
Quantity insulated sleeving and No. 18 SWG@ tinned
copper wire.
Valve rectifier: Osram U10
(Cossor, 506BU, Marconi U10)
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SHORT-WAVE STATIONS OF THE WORLD

(N.B.—Times of Transmission given in parentheses are approximate only and represent G.M.T.)

Metres. | ke/s. Call Station. Toning Metres. | ke/s. Call Station., Tuning
Sign. Positions. Sign. Positions.
70.2 4,273 { RV1) Kl%iirggr)ovsk (U.8.8.R.). (Daily 06.00 {o 31.45 | 9,540 | LKJ1 J011<:)y0()()4t'011\3d3')) (Relays Oslo.) (Daily |...............
.00, o
58.31 | 5,145 | OK1MPT | Prague (Czechoslovakia). (Expcrimental) 3145 9,540 | DJN Zecsen ((-mnany) (Daily 08.43 fo 12.15,
55.56 | 5,400 | HAT Buda,pest (Hungary). (Mon. 01.00 {o 3.00 fo 16.30, 22,15 fo 03.30.)
31.38 | 9,560 | DJA Ze(‘sen ((Ju‘umny) (Daily 13.00 {0 16.30,
52.7 5,692 | FIQA Antananarivo (Madagascar), (Daily ex, |.......c..oo.e. 2,13 {o 12.00.)

Sun, 038.00 o 08.45, 13,00 to 16.00, Sat. 31.36 | 9,565 | VUB Bon}lmy (India). (Sun, 13.30 fo 15.30, |............e

17.30%0 19.00, Sun. $7.30 %0 08.00. ) Wed., Thurs. Sat. 16.30 (0 17.30, irregular
50.26 | 5,969 | HVJ] Vatican (Aty (Daily 19.00 fo 19.15, Sun. |....oooveeen... . Mon.).

0.00 also.) 31.35 | 9,570 | WIXK Springtield, Mass. (U. '3 A ). (RelaysWBZ.)|...coceevvenn.n
50.0 6,000 — Bucharest (Romania) ... ... .. e (Daily 12,00 {o 06.00
50.0 6,000 | W39 Moscow (U.S.8.R.). (Rcla_/a No. 1 Sln) ............... 31.32 | 9,580 | GSC Empire broa,dcabtmg . [

(Daily 20.00 to 23, 00.) 31.32 | 9,580 | VIL3LIR Lindburst (Australia). (Daily exr. Sun. looooiiiiiiii.
49.96 | 6,005 | VESDN Montreal (Canada). (D{lllJ 04.30 {0 05.00) - 03.15 t0 12,30,

49.96 | 6,005 | HI3ABH | Bogotd (Colombia) . 31.28 | 9,500 | W3XAU | Philadelphia, Pa. (U.S.A). (Relays |...cooeviennnn.
49.85 | 6,018 | ZHI Smgapme (Mdld)a) (Jlon W cd " Thurs. WCAU.)  (Daily 17.00 fo 24.00.)

00 fo 01.30, Sun. 03,40 10 05.10.) 31.28 | 9,590 | VK2ME Sydney (Australia). (Sun, 06.00 {o 08,00, |...............
49.83 | 6,020 | DJC Zeesen ((xcrmany) (Daily 22,30 20 03.30, |.viveiveernnn. 10.0¢ fo 1£.00, 14.30 Zo0 16.39.)

17.00 {0 21.30.) 31.27 9,595 | HBL ladio Nations, Prangins (Switzeriand). |.o.e.oveeoi...
49.67 6,010 | WIXAL Boston, Mass. (U.S.AL). (Sltn 32,00 {0 |..iiiiiiiininn ASat. 22.30 o 23.15.)

21,00, Wed., Fri. 00.30 fo 01.45.) 31.25( 9,600 | CT1AA Lisbon (Portugal)., (Z'ues., Thurs., Sal. |............ .-
49.67 | 6,040 ) YDD Soura.ba,y'x (Ja.vm) (Dmly 03. JO to 06.30) 21.30 {0 24.00.)

49,59 | 6,050 (38 Empire Broadeasting 31.0 9,677 | CT1CT Lishon (Portugal), (Thurs. 21,00 fo 23.00,
49.5 6,060 | W3XAL Cincinnati, Ohio (U. S A ). (D(u'ly 12.00 to Sun, 12,00 fo 14.00

01.00, 0%.00 t0 06.0 30.67 | 9,730 | 21RO Rome (Italy). (lucs Thurs., Sal. 00.45
49.5 6,060 | W3XAU Phila,delphla, Pa. S.4)) (Relays fo 02,15 .

WeAU,) (Dml]/ 01. 00 10 04.00. ) 30.43 | 9,860 | EAQ Madrid (spmn) (Daily 22.15 {o 00.30,

29,5 6,660 | VQTLO Nairobi (Kenya Colony). (Deaily 16.00 lo }............... Sal. 13.00 fo 20.00 also.

19.00, Sat. to 20.00, Alon., Wed., Fri. 29.04 (10,330 | ORK m\ sselede (Belgium)., (Daily 18.30 {0 |.........cou.

10.45 {0 11.15 also, Tues. 08.00 {0 09.00 20.30.)

also, Thurs. 13.60 1014.00 also, Sun, 17.45 28.98 110,350 | LSX Buenos Aires (Argentina). (Daily 20.00 {o |.......... ...

to 19.00 «lso.) 21.00.
£9.5 6,060 {-OXY Skamlebaek (Denmark). (Relays Kalund- {............... 25.6 (11,720 | FYA Paris, ladio Colouniale (France). (Colonial |...............

b(;rg.) (Daily 15.00 lo 24.00, Sun. 16.00 ;S'ln. I’,‘-}ll)/.) Duily 00.00 o 03.00, 01.00

alsa.) 0 06.00,

49.43 | 6,069 | VEICS Vancouver, 3.C. (Canada) (Sat, 04.30 o |.cvviviineenens 25,8 111,720 | CIRX Winnipeg (Canada). (Daily 00.00 {0 05,00, |...............

05.45, Sun. 16.00 to 04.00. Sat, 21.00 fo 06.00 also, Sun. 22,00 fo
49.4 6,072 | Z11J Penang (Malaya). (Relays Kmpire Broad- |.................. 03.30 alse.) .

casting.) 25.57 [11,730 | PHI Eindhoven (Holland). (Daily ex. Tues., |icecievineinen
49.4 6,072 | OER2 Vienna Experimental. (Daily 14,00 fo |............... I ed. 13.00 {0 15.30 (Sun., Sal. to 16.30.)

22.00. 3 25.53 [ 11,750 | GSD Empire Broadcasting
49.34 | 6,080 | WI9XAA | Chicago, Ill. (U.8.A)). (Relays WCLF.) |......c........ 25.49 (11,770 | DJD Zeesen (Germany). (DmlJ '17.00 7o 21, 30)

(Sun. 19.00 {o 20.30.) 25.45 {11,790 | WIXAL Boston, Mass. (U.S.AL). (Daily 23. UO lo
49.3 6,085'7 2RO Rome (Italy) (Mon., Wed., Fri, 23.00 to {............... 00,30,

00.30.) e, 25.4 |11,810 | 2RO tome (Italy) (Uon Wed., Fri., 23.00)

49.26 | 6,090 | VEIBJ St. John (N.B.). (Daily 00.00 {0 01.30)... 25.36 (11,830 ; W2XE Wayne, N.J. (U.S.AL). (Rela_/s IVJBC)
£9.26 | 6,090 | VEIGW Bowmanville, Ont. (Canada). (Mon.,, {..ccciiiunn. (Daily 20.00 {o )

Tues., Wed. 20.00 {o 05, 00, Thurs., Fri., 25.29 | 11,860 =S Empire Lmad(astmg

Sat. 12.00 to 05.00, Sun. 15.00 {o 02.00. ) 25.27 [ 11,870 | WSXK Pittsburg, Pa. (U.S.A)). (Relays KDK A.)
49.2 6,097 | ZTJ Johannesburg (3. Africa). (Daily ex. Sun. [............... (Duily 21.30 to 03.00 )

04.30 fo 05.30, 08.30 fo 12.00, 11.00 to 25.23 [11,880 | FYA Paris, RRadio Coloniale (France). (Colonial {...............

20.00 (Sat. to 21.15), Sun. 13.00 {o 15.13, Stn. N-8.) (Daily 16.15 to 19.15, 20.00

17.30 to 20.00.) to 23:00.)

49.18 | 6,100 | W3X AL Bound Brook, N.Y. (U S AL (Rclaﬁ WIZMeeeiiiiiiannnnn 25.0 12,000 w59 Moscow (U.S.S.IR)., (Relays No, 2 Stn.) |..oeeeieen., .

(Mon., Wed., Sat. 22,00 fo 23,00, Saf. (Sun. 03.00 o 04.00, 11.00 {0 12.00,

03.00 o 06.00 also.) 15.00 {0 16.00.)

49,18 | 6,100 | WOXF Chl(‘ﬂ"’o, I, (U.S.A), (D(uly cx. Mon., 12,082 | CT1CT Lishon (Portuga]) (Sun. 14.60 {0 16.00, |...............
Wed., Sun. 21.00 to 07.( Thurs, 20,00 to 21.00.)
43.1 6,110 | VUC Ca!cutta, (India). (Dazly 07.06 fo 03.06 12,396 | CT1GO Parede (Portugal). (Sun. 15.00 {0 16.30, |...............

irregular 13.06 {o 16.36, Sal. from Tues., Thurs.,, F'ri. 13,00 to 19.15.)

12.36, Sun. 04.36 fo 07.36, irregular 12,830 { CNIR TRabat (\[orocco) (Sun. 12.30 to 14.00)...

12.36 {o 03.36. 15,123 | IVJ Vatican City., (Daily 10.00,15.30 {o 15.43)

49.1 6,110 | VEOHX Halitax N.S. (Daily 14,00 lo 16.30, 15,140 | GSY¥ Empire Broadcasting
: 21.00 {0 04.00.) 15,200 | DJB Zecsen ((mrmanv) (Daily 08.45 1o 12.15)

49.1 6,110 [ GSL Empire B!‘()ﬂ(l(}dhf!llf" 15,210 | W3XK Pittsburg, Pa. (U.S.A.). (Relays ADK .1.)

49.02 6,120 YDA Bandoeng (Java). (Datly 10 30 to 15. 00) (1)(ul_j 13.00 fo 21 15.)

49,02 | 6,120 W2XE Wayne, N.J. (U.S.A.). (Relays W _ABC.) 15,220 | PCJ Eindhoven (Holland)., (Experimental)

{Daily 23.00 to 04.00.) 15,243 | FYA Paris, Radio Coloniale (France). (Colonial
48.92 6,132 | ZGRE Kuala Lumpur (Malaya). (Sun., Tues,, Fri., Stn. EKV.) (Duily 12.00 to 16.00.)

11.40 fo 13.40.) 15,250 | WIXAL Boston, Mass. (U.S.A.).  (Daily 15.50 lo
48.86 | 6,110 | WBXK Pittsburg, Pa, (U.S.A.). (Relays KDK .1.) . 1%.30.)

(Daily 21.30 to 06.00.) 6 GSI Empire Broadcastmc' JE
48,78 | 6,150 | CJRO \Vlnmpeg (Canada). (Datlz/ 00.00 lo 05.00, 7 W2XE Wayne, N.J. SAL ) (Relays W ABC.) |oooeeveaon....

Sat, 21.00 (o 06.00 also, Sun. 22,00 {o (Daily 16.00 Io 18.00

03.30.) W2XAD Schenectady, N.Y. (U 8. A). (Daily 19.30 {...............
48.4 6,198 CT1GO Parede (Portugal). (D(u'ly ex. Tues, 00,20 o 20.30.)

10 01.30, Sun. 16.30 fo 13.00 also.) HAS3 Budapest (Hungary). (Sun., 13.00 {0 |..ccvvenan. ...
46.69 ! 6,125 | \W3XL Bound Brook, N.J. (U.8.A.). (Experimental) 14.00.)

45.38 | 6,610 | RW72 Moscow (U.8.8.R.). (Relays Stalin Stn.).. W3XL Bound Brook, N.J. (U.S.A.). (Daily 16.00 |...............
38.48 | 7,797 | HBP Radio Nations, Prangins (b\wtzerland) to 22.060.)

(Sat. 22.30 to 23.15.) DJE Zeesen (Germany) (Daily 13.00 {60 16.30.) |...............
37.33| 8,035 | CNIR Rabat (Morocco). (Sun. 20.00 {0 22.30)... W3XAL Bound Brook, N.J. (U.S.A). (Relays WJZ.) |..ccc.oooeitn
31.58 | 9,500 | PRF5 Rio de Janeiro (Brazil). (Daily 22.30 to (Daily except Sun. 14.00 {0 15.00, Tues.,

23.15.) X Thurs., Fri. 20,00 to 21.00 also.)

31.55 | 9,510 | GSB Empire Broadcasting GSG Empire Broadcasting
31.54 | 9,518 | VKSME Melbourne (Austmlm) (ch. 10.00 (o GSH Empire Broadeasting .

11.30, Saf. 10.00 o 12.00.) 3.J Empire Broadcasting
31.48 | 9,530 | W2XAF Schenectady, N.Y. (U S.AL). (Rclays W3XK Pittsburg, Pa. (U.S.A.).  (Daily 12.00 to

WGY.) (Daily 23.3010 04 O() Sat. 19.00 11.60.)

to 22.00 also.)

ICROFUSES, LTD., makers of the well-
known gold-ilm {uses, have just moved
to larger premises at 4, Charterhouse Buildings,
Goswell Road, London, E.C.1; telephone:
Clerkenwell 4049. The new list issued by the
firm (of which copies and any technical infor-
mation required will be sent to readers who are
interested) shows that fuses rated as low as 1,
2 and 3 mA are now in regular production;
these are, of course, mainly used for the pro-
tection of delicate instruments. Microfuses are
particularly suitable for this purpose, as they
have a very small time-lag before blowing
under overload.
e >
Shaftesbury Supplies, of 224, Shaftesbury
Avenue, London, W.C.z, will be pleased to send

THE RADIO INDUSTRY

to readers copies of their illustrated catalogue
giving details of the s55s. microphone.
A S < <G

Thé Ekco exhibit at the recent Physics Tix-
hibition, held in conjunction with the Confer-
ence on Industrial Physics at Manchester
University, comprised various communication
engineering mstruments. This is the first
occasion on which the apparatus has been
publicly demonstrated. Incidentally, it may
be menticned that pamphlets describing the
Master Signal Gencrator system, Intermediate
Frequency Inductance Bridges, Portable Im-
pedance Comparison Bridge, Distortion Factor
Meter, Power Frequency Tripler, Short-

circuited  Turns Tester, Valve

& @ < e

Voltmeter,
and other apparatus are now available.

The Naticnal Union Radio Corporation of
New York has sent us particulars of the new
OIZ6 indirectly heated valve, which consists of

two cutput triodes in one bulb.

The valve is

intended for use in car radio or AC mains sets,
either in a push-pull circuit or with the ele-

ments of the two triodes in parallel.

< B> > o
Mr. M. Rogers, formerly of Shaftesbury
Supplies, has commenced business on his own

account under the style of M.R. Supplies, at

20a, Charing Cross Read,
proposes to concentrate on microphones,

London W.C.

2. He
ampli-

fiers, mains gear, and television apparatus.
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PRINCIPAL BROADCASTING STATIONS OF EUROPE

(Stations with an aerial power of 50 kW. and above in heavy type)

Tuning i
Station. ke/s. | Posibions. | Metres. | kW. Station, Koo, | Pontn | Motres. | KW.
Kaunas (Lithuania) .. .. . R S 137 S O 1935 7 Poznan (Poland) . .. 868 f.......... 345.6| 16
Brazov (Romania) .. .. .. 160 |[.......... 1875 20 London Regional (Brookmans Park) .. 877 ... 342.1| 50
Huizen (Holland). - (Until 3.40 p.m.) .. 160 |.......... 1875 7 Graz (Austria). (Relays Vienna) .. .. 886 |.......... 338.8 7
Kootwijk (Holland) (Announced Huizen). 160 |..... e 1875 50 Helsinki (Finland) .. .. o] 895 (.......... 3352 10
(8.40 p.m. onwards) - : Hamburg (Germany) . . O 117 S 331.9| 100

Lahti (Finland) 166- f.......... 1807 40 Toulouse (Radio Toulouse) (France) .. 913 |.......... 328.6] 60
Moscow, No. 1, RW1. (Kommtem) (U.S S. R ) 174 | i, .1 1724 | 500 Limoges, P.T.T. (France) .. .. .. 913 |l 328.6 0.5
Paris (Radio Pans) (France) . 182 |.......... 1648 80 Brno (Czechoslovakia) 922 ... ...... 325.4 32
Istanbul (Turkey) .. 187.5{.......... 1600 5 Brussels, No. 2 (Belgium). (Flemwh Prog mme) 932 |.......... 3219 15
Berlin (Deutschlandsender Zeesen)(Germany) 15 £ ) I N 1571 60 Algiers, P.T.T. (Radio Alger) (Algeria) .. 941 .......... 318.8| 12

(8.-w. Stns., 16.89, 19.74, 25.49, 31,38 and | - Goteborg (Sweden). (Relays Stoclcholm) .. 941 |.......... 318.8| 10

49.83 m. ) ; Breslau (Germany) .. o 980 |l 315.8| 100
Droitwich . o200 ..., 1500 | 150 Paris (Poste Pansxen) (France) . R 1 T 3128 60
Minsk, RW10 (U S.S.R. ) .. - o] 28 ..., 1442 35 Belfast . . R N i A IR 3071, 1
Reyk]avnk (Iceland) .. .. .. . 208 .....:.... 1442 16 Genoa (Italy) (Relays lean) .. 986 |.......... 304.3] 10
Paris (Eiffel Tower) (France) e 216 {...ien.... 1389 15 Hilversum (Holland). "~ (7 kW. till 6.40 p. m ) 995 |.......... 301.5| 20
Motala (Sweden). (Relays Slockholm) .. 216 |.......... 1389 30 Bratislava (Czechoslovakia) . 1004 .......... 208.8| 13.5
Novosibirsk, RW76 (U.S.S.R.) L 21TB| e 1379 | 100 Midland Regiona: (Droltwmh) . 1013 ... ..., 296.2| 50
Warsaw, No. 1 (Raszyn) (Poland) o224 )L, 1339 | 120 Barcelona, EAJ15 (Radio Asocxacxon) (Spam) 1022 [.......... 2935 3
Ankara (Turkey) .. . .. 230 (... 1304 1 Cracow (Poland) 1022 ... ... ... 203.5 2
Luxembourg .. e .. 230 [.i..ieeen. 1304 | 150 Kémnigsberg (Hellsberor Ermland) (Germanv) 1031 ..., 291 17
Kharkov, RW20 (U. S.SR. ) .. 232 |iiniieennn + 1293 20 Parede (Radio Club Portugués) (Portuval) 1031 1.,........] 201 5
Kalundborg (Denmark) (S.-w. Sta., 49 5 m) 238 |.iiieeinn 1261 60 Leningrad, No. 2, RW70 (U.S.8.R. ) . 1040 |.......... 288.5| 10
Leningrad, RW53 (Kolpino) (U.S.S. R. ) L] 245 ool 1224 | 100 Rennes, P.T.T. (France) .. L1040 Ll 288.5| 40
Tashkent, RW11 (U.8.S.R.) . R I+ X 3 1170 25 Scottish National (Falkirk) . . PR 0 117511 S 285.7 50
Oslo (Norway) 260 |.......... 1154 60 Bari (Italy) .. .o . L1068 L., ..| 2833 20
Moscow, No. 2, RW49 (Stchelkovo (U S.S. R ) 4 3 N I 1107 | 100 Tiraspol, RW57 (U.S. S R )y .. .. 11068 |.......... 280.9 4
Tiflis, RW7 (U.S.8.R.) 280 |.......... 1071.4! 35 Bordeaux, P.T.T. (Lafuyet.te) (France) L1077 . 2786, 30
Rostov-on- Don, RW12 (U.S. S.R. ) . .. 355 ... 845 20 Zagreb (Yugoslavia) . .| 1086 ..., 276.2 0.7
Sverdlovsk, RW5 (U.S.S.R.) R B ¥ £ T N 800 50 Falun (Sweden) .o 1086 ... 2782 2
Geneva (Smtzerland) (Relays Sottens) .. 401 ..., 748 1.3 || Madrid, EAJ7 (Umon Radxo) (Spam) L1098 L., 274 1
Moscow, No. 3 (RCZ) (U.S.S. R ) .. o] 401 folalin 748 | 100 Madona (Latvia) .. L1104 Ll 271.7, 50
Yoroneje, RW25 (U.S.S.R. ) .e .. 413.5). ... .00nn 726 10 Naples (Italy). (Relays Rome) .. Lo {1104 L., 271.7 1.5
Oulu (Finland). . . e o] 431 el 696 1.2 || Moravska.Qstrava {(Czechoslovakia). . TS B 5 B 269.5| 11.2
Ufa, RW22 (U. SS.R. ) . o 436 f......... 688 10 Alexandria (Egypt) .. .. .. Lo 22 267.4) 0.25
Hamar (Norway) (Relays Oslo) . . 519 .. ........ 578 0.7 || Newcastle . .. e L1122 )L 267.4 1
Innsbruck (Austria). (Relaya V:enna) .. 519 |.......... 578 1 Nyiregyhaza (Hunga-r ) L1122 267.4 6.2
Ljubljana (Yugoslavia) . R 2 S 569.3 5 Horby (Sweden). (R:lays Stockholm) RS U £ ) S 265.3) 10
Viipuri (Finland) .. . ve .e B27 |..oovvunnn 569.3| 10 Turin, No. 1 (Italy). (Relays Milan) .| 1140 .. ........ 263.2 i
Bolzano (Italy) . .. .. P R 1 559.7) 1 London National (Brookmans Park) LoP 1149 4L 2611} 20
Wilno (Poland) . - o] 836 ...l 559.7| 16 North National (Slaithwaite) .. L1149 L 261.1| 20
Budapest, No. 1 (Hungary) ve e 546 |........ .. 549.5| 120 West National (Washford Cross) .. 1149 |.......... 261.1| 20
Beromiinster (Switzerland) .. .. .| 856 ..., 539.6 | 100 Kosice (Czechoslovakia). (Relays Prague) 1158 .......... 259.1 2.8
Athlone (Irish Free State) .. .. .. | 665 J.......... 531 60 Monte Ceneri (Switzerland) . 1167 |.......... 2571 15
Palermo (Italy) . S L O 531 4 Copenhagen (Denma.rk) (Relays K alundborg) 1176 | ......... 255.1| 10
Stuttzart (Miihlacker) (Germany) .. P T - £ N IO 522.6. 100 Kharkov, No. 2, RW4 (U.8.S8.R.) . S D B X T 253.2] 10
Grenoble, P.T.T. (France) .. .. .. 583 l.......... 514.6| 15 Frankfurt (Germa.n ) . P B £ S 251 17
Riga (Latvia) .. . .. .. .. | B83 J.......... 514.6| 15 Prague, No. 2 (Czechoslovakm) . L1204 0L 249.2| 5
Vienna (Bisamberg) (Austria) .. ] B92 i, 506.8| 100 Lille, P.T.T. (France) . .. L1218 2473 5
Rabat (Radio Maroc) (Morocco) .. e 601 |.......... 499.21 25 Trieste (Italy) .. Lo P1222 L.l 2455, 10
Sundsvall (Sweden). (Relays Stockholm) .. 601 [.......... 499.2| 10 Gleiwitz (Germany). (Relays Brealau) 11281 Lo, 243.7 5
Florence (Italy). (Relays Milan) .. o] 810 [.......... 491.8| 20 Cork (Irish Free State) (Relays Athlone) .. | 1240 |.......... 2419 1
Cairo (Abu Zabal) (Egypt) . 620 }.......... 4839 20 Juan-les-Pins (Radio Cote d’ Azur) (France) 1249 .. ....... 240.2| 2
Brussels,No. 1 (Belgium). (French Programme) 620 |.......... 4839, 15 Kuldiga (Latvia) . 1258 | 238,51 10
Lisbon (Bacarena) (Portugal) . 629 {.......... . 4769 20 Rome, No. 3 (Italy) .. . . L1258 L.l 2385 1
Trondelag (Norway) .. i Lo 629 Ll 4769, 20 San Sebastian (Spain). . 1258 |[.......... 2385 8
Prague, No. 1 (Czechoslovakla) .. | 638 ..l 47021 120 Niirnberg and Augsburg (Germany) (Relay 1267 |.......... 2368 2
Lyons, P.T.T. (La Doua) (France) .. .. 648 |.......... 463 15 Munich)
Cologne (Langenberg) (Germany) .. ..p 658 |......... 455.9| 100 Christiansand and Stavanger (Norway) .. | 1276 |.......... 2351 0.5
North Regional -(Slaithwaite) 668 {.......... 449.1| 50 Dresden (Germany) (Relays Lelp 1g) L1128 (L., 233.5 1.5
Sottens (Radio Suisse Romande) (Swwzerland) 677 |.......... 443.17 25 Aberdeen .. 11285 L., 233.5 1
Belgrade (Yugoslavia) 686 |.......... 437.3| 2.5 || Austrian Relay Stations .. .. L1204 0L 231.8| 05
Paris, P.T.T. (Ecole Supeneure) (France) 695 |.......... 431.7 7 Danzig. (Relays Konigsberg) .. L1303 Ll 230.2 0.5
Stockholm (Sweden) .. .. 704 |.......... 4286.17 55 Swedish Relay Stations . .. L1312 228.7 1.25
Rome, No. 1 (Italy) (S.-w. sln., 25.4 m.) .. i & T DN 420.8| 50 Budapest, No. 2 (Hungary).. .. R B 53 R 227.1 0.8
Kiev, RW9 (U.S.S.R.) . .. . 722 ... 415.5| 36 German Relay Stations .. .. L1330 Ll 225.6 1.5
Tallinn (Esthonia) .. . 731 ...l 41047 20 Montpellier, P.T.T. (Erance) . I 1339 ... 224 5
Madrid, EAJ2 (Radio Espana) (Spam) .. G2 S T - 410.4 3 Lodz (Poland) . 1339 ... ... 224 1.7
Munich (Germany) .. . B 405.4| 100 Dublin (Irish Free State) (Relaz/s Athlone) 1348 |.......... 222.8 0.5
Marseilles, P.T.T. (France) .. . .. 749 |.......... 400.5 5 Milan, No. 2 (Italy) (Relays Rome) .. L1348 L.l 222.6 4
Katowice (Poland) .. .. . 758 |.......en 395.8, 12 Turin, No. 2 (Italy). (Relays Rome) o 1387 Gl 221.1 0.2
Scottish Regional (Falku‘k) . .. 767 |ovevieenn. 391.1| 50 Basle and Berne (Switzerland) .. PR ¥: ¥ > S A 218.2 0.5
Toulouse, P.T.T. (France) .. .. P B L T 386.6 2 Warsaw, No. 2 (Poland) .. .. R I & 1 7 S D, 2188 2
Leipzig (Germany) .. . e .. 785 |...iin... 382.21 120 Lyons (Radio Lyons) (France) . ‘ 1393 |.......... 215.4 5
Barcelona, EAJ1 (Spain) .. . .. rt 15 N 371.4 5 Tampere (Finland) .. .. ..o 1420 L., 211.3 0.7
Lwow (Poland) . - . 795 ... 3774 16 Paris, (Radio LL) (France) .. . I VY IR 210.7 0.8
West Regional (Washford Cross) . .| 804 ...l 373.1| 50 Béziers (France) .. .. .. o 1420 Ll 2089 1.5
Milan (Italy) .. .. e . 814 |.......... 368.6! 50 Miskole (Hungary) .. L. 1438 L, 2088 1.25
Bucharest (Romania), . 823 {.......... 364.5! 12 Fécamp (Radio Normandie) (France) L. 1466 L ..., 208 10
Moscow, No. 4, RW39 (Stalma.) (U.S.S.R.). . 832 |.......... 360.6) 100 Pecs (Hung&ry) .. Lo 1465 L., 204.8 1.25
Berlin (Funkstunde Tegel) (Germanv) ] 84l bl 356.7, 100 Bournemouth . .. .. .. o1 1474 oLl 2035 1
Bergen (Norway) .. . | 80 {.......... 3529 1 Plymouth .. .. BN U L O 2035, 0.3
Sofia (Bulgaria) .. .. . o1 830 ..., 3529 1 International Common Wave .. RS T 2 R 20111 0.2
Valencia (Spain) . | 850 ..., 352.9 1.5 || International Common Wave .. 118000 L, 200 0.25
Simferopol, RW52 (U. SS.R. ) . . | 859 [.......... 3492 10 Liepaja (Latvia) .. - e 1737 ... 173 0.1
Strasbourg, P.T.T. (France) . .. 859 .. ........ 349.2! 35

NOTE. Since the publication of the previous list .alterations have been made to the particulars of the following station: Cracow (Poland).
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EDITORIAL

Policy Behind
Broadcasting

Sir John Reith’s Assurances

IR JOHN REITH visited South
Africa recently at the invitation
of the Union Government. It
is now well known that the

object of the visit was to give to the
Union Government the benefit of his
experience and advice in connection
with the development of broadcasting in
South Africa, and the South African
Giovernment has now announced its
intentton to adopt the recommendations
made in a Report prepared by Sir John
Reith before he left Africa in November.

The Report 1s a particularly inter-
esting document. That it has been
ably prepared is, perhaps, the least
interesting part of it and, in any case,
can be taken for granted in view of the
authorship.

What the Report undoubtedly re-
veals 1s that Sir John is pretty well
satisfied with the general lines on which
broadcasting here has been developed,
and is prepared to recommend that the
sume basis of construction should be
followed clsewhere. If it were not so,
we might well have expected to see this
opportunity taken to put forward some
new ideals which could not, perhaps,
be applied except in a country where
broadcasting was making a fresh start.

Sir  John cwmphasises that * Great
importance attaches to the personnel
of the first Board,” and he also says
“The best method of appointment
seems to be by the Governor-General-in-
Council, rather than by any system of
clection or quasi-election on a basis
representative of particular interests.”

In his reference to programme policy
in the Report, Sir John Reith probably
reveals his personal views more clearly
and precisely than e has done hitherto,

COMMENT

and there can be little doubt that what
he now recommends for South Africa
is in keeping with the practice of the
B.B.C. here. In the Report he says :(—

“ A right appreciation of listeners’
needs is a particular requisite if there
are to be listeners, but this does not
necessarily imply the expressed wishes
of a quarter of a million listeners nor
even the presumed wishes of a pre-
sumed average listener. Broadcasters
are appointed to execute’ a high
commission and they cannot bend to
every breeze of criticism that blows.
With every desire to ascertain the
wishes of listeners, with no com-
placency, still less autocracy, in their
outlook, they must be fit and prepared
to lead. They must not fear to let
idealism play its worthy part ; for the
long view is not necessarily coincident
with the popular view.”

The Report as a whole can very well
be taken as in the nature of a state-
ment of B.B.C. policy for this country,
and as such has far more significance
than the immediate object for which it
was compiled might imply. At least
it ensures for us that so long as the
B.B.C. remains under its present con-
trol therc will be no irresponsible
meddling with programme policy and
that a reasoned aloofness from the
influence of purely sectarian criticism
will be maintained.

Short-wave Converters
]N spite of its low efficiency and

erratic behaviour, the crude auto-

dyne circuit has been almost the
standard arrangement for short-wave
converters for a surprisingly large
number of years. But at last some-
thing distinctly better can be done, and
readers who are interested in short-
wave working will appreciate the ad-
vantages of the push-pull frequencv-
changer described in this issue.
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AC Short-wave Converter

By
1. B. DENT

Two-Range
Superheterodyne Unit
Covering a Waveband of 13.5 to 50 Metres

HE best of the short-wave broadcasting stalions come in on the waveband
The short-wave converter here described covers this range and

14 to 50 metres,
it can be coupled up easily to any good selective broadcast receiver.

A remarkably

good performance is given by this unit, which incorporates a number of interesting

Y the addition of a special fre-
quency changer unit, any modern
broadcast set can be converted into
an efficient and very satisfactory

short-wave receiver. The only proviso
that need be made is that the receiver
includes at least one HF stage if it is of the
straight variety, but in the case of super-
heterodynes there is no need for an HF
amplifier to precede the frequency changer.
With a set of this type a double change
of frequency 1s entailed, first from the
short waves to the frequency at which the
input circuits are adjusted, and then from
this frequency to that of the incorporated
IT amplifier. It might be thought that the
use of two local oscillators would lead to
the production of beats, since both will be
fairly rich in harmonics, but in practice
this does not appear to be troublesome.

Circuit Interaction

Converters cmploying an autodyne fre-
quency changer, that is to say a single
valve serving the dual function of oscillator
and first detector, and sometimes preceded
by an aperiodic HF stage, have been used
extensively in the past in view of their
simplicity, but they possess so many dis-
advantages that the possible alternative
schemes, whilst admittedly somewhat more
involved, are well worth serious con-
sideration.

Jeatures.

When a departure is made from the
autodyne arrangement, and a tuned aerial
circuit introduced, we are faced with the
difficulty of adequately isolating the signal
and oscillator circuits. A high intermediate
frequency offers a possible solution, but
this course is not practical where double
frequency changing is emploved, since the
second oscillator is approaching danger-
ously close in frequency to the first, or
short-wave oscillator, and beating between
the harmonics of the one and the funda-
mental, as well as its harmonics, of the
other, is likely to prove troublesome. This
course is practicable only in a set
designed from the commencement for
short-wave reception and cannot be
applied conveniently to a converter.

A heptode-type  frequency changer
cxhibits this phenomenon on the short
waves, though at broadcast frequencies it
is quite satisfactory. One rcason is that
the signal and oscillator frequencies are so
verv much higher that the incidental
capacities associated with the frequency
changer cannot be ignored.

A separate oscillator valve nsed in con-
junction with a heptode is helpful in
isolating the two circuits, but perhaps the
best scheme of all Is a two-valve frequency
changer using heptodes, or equivalent
types, and arranging the input and output
circuits in push-pull with the oscillator
sections in parallel.

By very careful layout of the compo-
nents and perfect screening this arrange-
ment would be self-neutralised, so that the
oscillator and signal circuits are not inter-
dependent. In practice the ideal is not
attainable, but the interaction between the
two circuits can be reduced to a point
where only the minimum of pulling takes
place.

Intermediate Frequency

Interaction between the signal and the
oscillator circuits results in the aerial circuit
appearing to be very critical, it being
possible to tune out one station and tune
m another with this condenser alone.
Actually it is affecting the oscillator fre-
quency as well, for otherwise the aerial
circuit would merely vary the strength of
the received signals.

When the two circuits are controlled by
a ganged condenser their interdependence
is not noticcable, providing the tracking is
accurately maintained throughout, but it
does seriously complicate the initial lining
up of the circuits.

The choice of a suitable intermediate
frequency is the first matter for considera-
tion. A high TF has many advantages,
but the one scrious drawback when using
a converter with a superheterodyne has
already been explained ; yet a reasonable
separation between oscillator and signal
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frequencies is very desirable. There is
one other factor to consider. If we use any
of the long-wave broadcast frequencies the
repeat, or second channel tuning points,
for each short-wave station are present as
in an autodyne unit, even though the two
circuits are ganged. The selectivity of one
tuned input circuit is inadequate to avoid
this effect until a fairly wide frequency
separation of the two tuning points is
attained. The situation becomes easier at
the lower end of the long-wave range, but
perhaps the best compromise is to employ
an IF of about 6oo kc/s (500 metres).
The medium-wave range is often slightly
more sensitive than the long wave, there is
ample frequency separation between the
second channel tuning points and beating

Wireless
Worla

input circuit must be centre tapped, which
entails arranging the coils in such a manner
that the symmetry is preserved on both
wavebands. This is achieved, in the
present case, by winding the shorter range
coil in two separate and equal parts, but
on the same former. These are the coils
L2 and L3. The additional loading coil
for range two is on a separate former, with
the windings joined between the inners of
coils L2 and L3 and the centre point of the
winding 1s earthed. On range one both
halves of coil L4 are short-circuited, thus
giving the required symmetrical arrange-
ment with a centre tapping.

The aerial coil consists of a few turns
tightly coupled to the range one coil and
disposed equally each side of the centre
of this coil. It suffices for both wave-
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scctions on the companion member, tunes
the input and the oscillator circuits. These
are C1 and €3 in the diagram. There is
a small trimming condenser joined across
each, Cz for the input and C4 for the oscil-
lator. The second mentioned is a semi-
variable type, and only fixes the minimum
capacity of the oscillator to trim this
circuit at the lowest setting of the range.
Cz is a small variable for trimming the
input circuit and to make good any mis-
tracking of the two circuits. Its inclusion
in the controls is justified on the ground
that accurate tracking is by no means easy
to maintain throughout, though the two
circuits can be made to run reasonably well
by including series padding condensers in
the oscillator, but a small adjustment at
different parts of the range to correct for

“R5
10.000 0 g 3 WATTS
<

R8
5,000

©00015 mfd Y C12
———r] i fr 001 mid
G2 1 ¥4 'soﬂoén " P 5
X Q >
S oE AT Lo 2,80 £
0:00015C3 14 3
e 1 mfd V. || | } i —
15 mméd A! 59 ! I j
b4 001 mfd I !
+, I |
1. C420mmid I I
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Ji
e s —_;:_'E:_— =)
o
& =L§?§1
27 rmfd
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Fig. 1.—Theoretical circuit of the short-wave converter unit in which two heptode-typs frequency changing valves are used in push-pull

between harmonics, and the fundamental
of the oscillators is not usually trouble-
some.

After this brief explanation of the factors
that influenced the choice of the particular
arrangement for the frequency changer in
the short-wave converter illustrated here
we can proceed to examine in detail the
complete circuit as shown in Fig. 1.

Provision is made for receiving over a
waveband of 13.5 to 50 metres without
changing the coils. This band is covered
in two steps, with a small overlap between
ranges one and two, which ranges are
selected by means of ganged switches. As
the two trequency changing valves are
'opemted in push-pull for reception, the

bands. As the oscillator sections of the
valves are joined in parallel we can adopt
a much simpler and more straightforward
coil assembly, and in this case the two
coils are wound on one former, though
they are not a continuous winding, as one
of the padding condensers is connected
between them. The Hartley circuit shown
makes for a simple coil construction and
has the added advantage that it oscillates
very easily.

Controls

A two-gang condenser of 0.00015 mfd.
cach section, with both stator and fixed
vanes insulated from the corresponding

minor discrepancies is well-nigh indispens-
able in a short-wave circuit of this type.

Two padding capacities are needed for
the oscillator. Cg is a o.01 mfd. fixed
condenser, and is used for tracking on
range one. For range two, the higher
band, a smaller padding condenser has to
be used, and this is provided by C8 joined
between the two coils and which on range
one is short-circuited by the same switch
as short-circuits the additional coil Ls.
‘About 0.0008 mfd. is needed for padding
range one, so that C8 has a maximum
value of 0.001 mfd. and is a semi-variable
or pre-set type.

High tension is fed to the oscillator
ariodes through a short-wave HF choke
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joined to the third turn from the anode end
of coil L6. This is the range one coil, and
the tapping holds good for the longer range
also.

The only other part of the circuit that
requires explaining is the output trans-

Wilreless
Worlal

second winding, L8, for feeding the IF
frequency to the input of the broadcast
receiver. The two windings are separated
by an clectrostatic screen, first to ensure
that the coupling shall be only magnetic
and so balance out the unwanted HF com-
ponents flowing in the primary winding,

APRIL 12th, 1935.

concentrically on a one-inch Paxolin
former, would result in the two sections
of the primary being out of balance.
One end of the secondary joins to
the aerial terminal on the set; this 1is
marked “‘Output + " ; the other, ** Out-
put -, goes to the earth terminal.

former. As the signal is applied in push- and second to ensure equal capacity to The screen voltage for the valves is de-
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Dimensional drawings of the two chassis required for the short-wave converter and its power supply unit.
Sizes of holes are:

screens and of the two small brackets.

pull the output must be taken in the same
manner, for which is used a transformer
having its primary winding L7 tuned and
centre tapped, whilst coupled to it is a

A = lin. dia.;

»

dia.; F = 1in. d1a ; and G = 1} in. dia.

earth each side of the centre tapping. With-
out this screening the presence of a lumped
earth capacity at one end of the coil, for
both primary and secondary are wound

B = j; in, dia.;

Details are given also of the aluminium

D = % in. dia.; E = {in.

— ] .
C in. dia. ; i NN

rived from a potentiometer consisting of
two fixed resistors R5 and R6 in an ortho-

dox manner, whilst the grids of the tetrode
portions are given a small negative bias by
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inserting a 150-ohm resistor R3 in the
common cathode lead to the earth line.
The resistors R1 and Rz, cach of 250
ohms, in the grid leads of the tetrode sec-
tions are to suppress parasitic oscillations
in the input circuit which may appear if
the circuit is not perfectly balanced. In
somc cases it might be possible to reduce
these to 100 ohms each, whereas if the two
halves are badly out of balance through
stray leakage or other causes, these might
even require to be increased to about 500
ohms. The converter derives its HT and
LT from a separate

Wireless .
Worldl

countersunk  brass wood serews: 1 length 6BA
serewed rod, 3iin, long; 1 length 4BA screwed rod,
3kin. long.
MiscelHaneous:
Quantity 4BA and 6BA Solderiug tags, insulated
sleeving and No. 18 and No, 20 SWG tinned copper
wire, al=o quantity No. 20 DCC and No. 84 DsC
wire for coils.
Valves: 2 Osram MX40
(Marconi MX40, Terranti VHTY)
Power Unit,
Mains transformer, 220-0-220 volls Sound Sales
30 mA. 4 volts 1 amp.. 4 volts 2 amps.
Smoothing choke, 10 henrys 30 mA,
Alt Power Transformers
(Bulgin)
Block condenser, {14 mrds. 400 volts DC working
T.M.C. Hydra B.1001
Valve holdars, 5-pin chassis type Bulgin SW.41
(Clix, Goltone)

- e

[T

Terminal, 11
Sheet atuminium for ehassis
12in. x 14 in. 18 SWGL

Belling-Lee No. 1003

-

unit, the circuit of
which is given in

40 HENRYS
30mA

Fig. 2. Incidentally,
the chassis of this
unit 1s exactly the
same size as that of
the converter. Divid-
ing the apparatus
into two parts allows
for considerable lati-
tude in the choice of

0 O
FUSE
o O

a cabinet. They can
be mounted side by
side, or as a two-deck

4V 2A
1

assembly, according
to individual require-

ments.

The construction
and operation of the
converter will be fully dealt with in the
concluding instalment.

LIST OF PARTS.
Converter.
1t Two-gang short-wave condenszr (special). €1, G3
Cyldon ¢ Bebs "’
with insulated sections each 0.00015 mfd.
1 Slow motion dial (two-ratio) moving scale pattern
Polar Micro Drive
1 Flexible coupler, reduicing lin. to *gin. Cyldon
1 Variahle condenser, 15 m-inrd., 62
Eddystone Microdenser
1 Ebonite extension spindle, 3in. long
Eddystone No. 943
1 Semi-variahble conderser, 20 m-mid., €4
J

. B. No. 1050

(Bulgin)
1 Pre-set condenser, 0.0065 mid., Ct1 Colvaern
1 Pre-set concdenser, 0.001 mfd. max., C8 Formop G.

(Goltone)
5 Tubular condsensars, .01 mtd., €5, C6, €9, €C10. C12
Polar N.S.F,
1 Tubutar condensar, 0.0a01 mfd., C7 Polar N.S.F.
(Bulgin, bubilier, Ferranti, Graham Farish, 1.0,
T.M.Co Hydra)
1 HF choke, -hort-wave type
(Raymart)

Eddystonz No. 918

Rasistances:
1, 10,000 olims, 3 watts, RS Erie
1, 10,000 oliis, 2 waits, R6 Eria
1, 10,000 oiins. 1 watt, R7 Eriz
1, 30600 ohins, T watt, R4 Erie
1, H.000 ohims, 1 wati, RS8 Erig
2, 250 ohims, bowatr,  R1, R2 Erie
1, 150 ohlins, 1 W R3 Erie
(Amplion, Dubilier, Clande Lyons, Polar N.S.F.,
Watmel)

2 Valve holders, 7-pin S-W chassiz type Bulgin 3W42

(Clix, Goltone)
2 Stand-off insulaters Buigin SW43
(Raymart)
3 Switchss, baseboard on-off toggle Buigin S8%08
1 Brass shatt, ~in. long, 5732in. dia. Bulgin
2 Knobs, lin. bore Bulgin K13
1 Reducing sleeve, § 32in, Bulgin
1

Aluminium coil screen, 2in. x 2in, x 3in.
Goltones R9 ‘323
Sheet aluminium, 1 piece, Non. 13 SW6 gauge, tor
chiassis, 12in. X 14in,; 1 piece for sereen, 7in. X 6in.
5-way Connector Bry:e
4.-way Battery cable Colion:
(Harbros)

-

-

plug, L-nin Bulgin No. P3
(Goltone)
Insulated terminals, Aerial, Earth Beling-Lee No. 1001

OQutput ;. Output —.

»

1 Length Screensd sleevling,) 2 mm. bore Goltone
(Harbros)

1 Ebonite former, six-ribhed, lin. outside dia., 3in. long

Becol No. 3

1 Ehonite former, six-ribbhed, lin, outside dia., 4in. long

Becol No. 3

1 Paxolin tube, 1in. dia., 2in. long Wright and Weaire

screws and rods:
40 6BA screws, ¢ 'hd., %in. long with nuts; 4 4BA
serews, fin. long; 2 4BA lin. long; 6 4BA nuts;
5 tin. Nou. + R/hd. brass wood screws; 2 1in. No. 4

Fig. 2.—The power supply for the converter is derived from a separate
unit, the circuit of which is shown above.

Screws: 16 4BA scerewz, e hd. %in. long with nuts; 9
6BA serews, e hd. ding with nuts,
Quantity insntated sleeving and No, 18 SW( tinned
copper wire,
Valve rectifier: Osram U10
(Cossor, 306BU, Marconi 1110)

Abtuminivm chassis, shaped and drilled 1o specifica-
tion, wre arailable from The City Accumulator Co.

One of the valves re-

moved to show the posi-

tion and method of

mounting the input coils,
L1, 2, 3, and 4.
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BOOK REVIEW

Record, by H.
270.

The Gramophone
Jryson.  Pp.
Bouverie House,
E.C.y. 215 net.

Truth, they say, will out, and here is Mr.
Bryson with more proof of it.  Crashing
through the hedge of privacy with which
gramophone - record manufacturers have
hitherto surrounded their occupations, he
lays them open to our inspection at long
last, and does it so thoroughly as to set
us wondering whether anyone with a sound
knowledge “of chemistry and electro-
mechanics could set up a4 modern record
factory with no more than this book to
guide him.

While, however, Mr. Bryson’s treatment
of plastics is exhaustive, his description of
recording technique is rather more in the
nature of a useful summary of facts already
published, and the final section on home-

Courtney
Ilrnest Benn, Ltd.,
Fleet Street, London,

recording does less than justice to the
subject.
Ignoring  the mechanical  difficulties,

which make the cutting of uniform grooves
a_fairly expensive matter, it is not difficult
to make records on cellulose having a quieter
surface than that possessed by any com-
mercial pressing, with the result that either
the frequency range can be extended or the
playing time increased by about one-third
foranupper cut-off frequency of 7,000cycles.
Actually it is quite easy to record at con-
stant velocity up to 10,000 cycles or more.
The problem of reproduction is another
matter—not confined to home-made records.
One or two transcription errors appear in
the equations on pages 75 and 259, and if
the expression ‘‘ radiation resonance,”” on
page 70, is not a misprint for ‘‘ radiation
resistance,”” it ought, for dimensional
reasons, to be so regarded, for the quantity
referred to is mcasured in mechanical ohms,
Excellent in parts,
it s good all through,
and a mine of informa-
tion for the technically
minded amateur.
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PART L
The Difference Between Frequency

and Harmonic Distortion

By S. O. PEARSON, B.Sec., AM.LE.E.

N this article the author gives a simple explanation of the
fundamental difference between the two most common forms
of distortion which are to be met with in recetvers designed for

telephony

HE ultimate aim in designing a

radio receiver is to obtam from

the loud speaker a realistic re-

production of the original sounds
picked up by the microphone of the trans-
mitter to which the receiver is tuned. 1f
the air vibrations emanating from the
speaker were in every respect similar to
those reaching the microphone absolute
realism would be obtained, except for the
absence of directional or stereophonic
effect, which is enly possible with binaural
hearing of the original performance. In
listening to an actual orchestra, for in-
stance, the directions of sounds from the
various groups of instruments are distinctly
perceptible, and even with ideally perfect
transmitting and receiving apparatus this
effect is eliminated. It does not constitute
a serious loss, however—listening to the
music reproduced by the loud speaker can
be likened to hearing the actual orchestra
through a doorway leading to the audi-
torium, so that all the sound waves reach
the listener from the same direction. In
the case of a single musical instrument,
or a speaker, the question of direction does
not arise, and with our imaginary perfect
apparatus the reproduced sounds would
be identical with the original.

This ideal has never been attained in
practice, as a certain degree of distortion
is introduced at various stages of the trans-
mission and reception; but even so, with
really first-class design and high-grade
apparatus, the reproduction of some
classes of broadcast matter is so realistic
as to be almost indistinguishable from the
original performance.

It is not the object in this article to
dwell on the points in design leading to
realistic reproduction, but to give a simple
outline of the two main forms of distor-
tion arising when the design or operating
conditions of a receiver are unsatisfactory,
and to indicate how the two kinds can be
distinguished from each other aurally
when they are bad enough to mar the
reproduction seriously. For an account
of the conditions for faithful reproduction
the reader is referred to The Wireless
World of May 4th, 1934—"‘ High Quality
Amplification.”

reception.

If the cuestion of distortion is to be
studied intelligently it is necessary to have
a knowledge of the fundamental nature
of the waves representing sound as re-
gards their form and frequency. They
may bePeither very simple or very com-
plex, according to the nature of the sound ;
the note given by a tuning fork, for ex-
ample, may be represented by a fairly
simple wave, whereas the sound waves
representing an orchestral performance
are incomparably complex.

Let us consider in the first instance a
simple sustained note, generally referred
to as a pure tone, and represented by a
sine wave. A properly designed electric-
ally driven tuning fork gives approxi-
mately a pure tone. The sine wave repre-
senting such a note is given in Fig. 1 (a),
where the horizontal axis denotes time and
the vertical distances represent the dis-
placement of an air particle from its
normal position, positive in one direction
and negative in the other. One complete
sequence of positive and negative values
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Fig. 1.—(a) Sine wave representing a pure

tone. (b) Complex wave representing a sus-

tained note. (c) Fundamental and third

harmonic sine waves into which the complex
wave (b) can be resolved.
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Receivers

constitutes one cycle, and the pitch of the
note is determined by the number of cycles
occurring in a second, that is, by the fre-
quency. If the frequency is doubled, the
pitch of the note is raised one octave;
again doubling the frequency raises the
pitch another octave, and so on. The
mtensity of the sound is determined by
the maximum displacement 1in either
direction, that is, by the amplitude of
vibration.

Now let us turn our attention to a some-
what more complex wave like that of Fig.
T (b). It has the same frequency as the
sine wave immediately above and there-
fore represents a note of the same pitch,
but owing to the irregularity of the wave
the note is not a pure tone. Providing,
however, that the complex wave repeats
itself exactly cycle by cycle the note is a
sustained one, such as that produced by
an organ pipe or reed instrument, and for
the present we shall consider only waves
of this nature.

Combining Fundamental and

Harmonic

Naturally a pure sine wave is very much
easier to deal with than a complex wave,
and for this reason it is most fortunate
that any periodic wave, however complex
the form, is actually equivalent to the sum
of a number of pure sine waves, a com-
plex sustained 1ote being really the same
thing as a number of pure tones occurring
simultancously.  But the frequencies of
these component sine waves bear a very
definite relationship to each other. The
most important of them has a frequency
equal to that of the actual complex wave,
this being known as the fundamental fre-
quency. All the remaining component
sine waves which go to make up the com-
plex wave have frequencies which are
cxact multiples of the fundamental or
main frequency, that is to say, their fre-
quencies are exactly divisible by the fun-
damental frequency. These higher fre-
quency components are called harmionics ;
that with double the fundamental fre-
quency is the second harmonic (known as
the first overtone in music), and with three
times the frequency is the third harmonic,
and so on.

In the complex wave under considera-
tion there i1s only one harmonic—-the third
—and both this and the fundamental sine
wave are shown in Fig. 1 (¢). When
these two are added together the sum
gives the complex wave (b), aud conse-
quently the sound represented by the com-
plex wave is equivalent to two pure tones,
one with three times the frequency of the
other, occurring together, but it s heard
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as a single note of a certain quality. It
is the presence of harmonics, and their
relative strengths or amplitudes compared
with that of the fundamental, that give a
note its particular quality or timbre,
whereas the frequency of the fundamental
wave determines the pitch. Any change
in the relative amplitudes of harmonic and
fundamental waves alters the character
of the sound.

Harmonics and Quality

The note of a violin is very rich in
higher harmonics, and when an attempt is
made to reproduce such a note through a
receiver giving relatively low amplification
of the higher frequencies the result is a
“rounded’’ note of an entirely different
character. It mayv be quite a pleasing note
to hear but does not possess the char-
acteristic crisp quality of the violin, owing
to the partial suppression of the higher
harmonic frequencies. This form of dis-
tortion is, unfortunately, very common,
and in commercial receivers the failing is
frequently glossed over by the statement
that the receiver has a “ mellow”’ tone!
This may be perfectly true, but with such
a receiver it is impossible to obtain
realistic reproduction of all types of sound,
speech being muffled, for instance.

Let us then consider what really hap-
pens to a more or less complex wave repre-
senting a sustained note when it under-
goes distortion. There are two distinct
ways in which such a wave can be dis-
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Fig. 2.—Amplitude-frequency response curve
of an imaginary receiver.

torted: (a) that in which the relative am-
plitudes of the component harmonic waves
are changed with respect to the funda-
mental, as already indicated, and (b)
where one or more additional harmonics
are introduced into the original wave.
These two forms of distortion are known
as frequency distortion and harmonic dis-
tortion respectively, and are brought
about by entirely different causes in a
receiver.

Frequency distortion will be considered
first. It is due to unequal response of the
apparatus to different frequencies within
the acoustic range, which extends from
below 20 cycles per second to above 10,000
¢/s. The main sources of unequal fre-
quency response to different frequencies
.in a receiver are (i) the peak of the reson-
ance curve in HF tuned circuits (side-
band cutting), (i) intervalve couplings
possessing reactance, since the latter varies

Wireless
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with frequency, and (iii) loud speaker
characteristics.  All of these combine to
give an overall response curve which may
be far from cven if the design is in-
different.

Imagine that we have a receiver with
an overall frequency response curve (in-

Fig. 3.—Possible output waves when wave
(b) of Fig. 1 is applied to the receiver.

cluding the loud speaker) like that of
Fig. 2. Here the vertical ordinates repre-
sent the air pressure developed at a point
opposite the loud speaker at different fre-
quencies, the HF carrier wave to which
the set is tuned being modulated to the
same depth at all audio trequencies. This
corresponds to a low-frequency input of
constant amplitude and varying frequency.
Frequencies are plotted to a scale of
octaves, as is customary, because the re-
lative pitch of two notes is determined by
the ratio of their frequencies.

Now let us sec what effect this receiver
has on a note represented by the wave-
form of Fig. 1 (b) with a given funda-
mental frequency. It will be assumed
that only frequency distortion occurs in
the recelver. Suppose that the note in
question 1s middle “*C,” for which the
frequency is 256 cycles per second. The
third harmonic contained by the wave
will then have a frequency ot 256 x 3=768
c/s. Of course, in practice it would be
most unlikely that we should find a note
containing only one harmonic, this being
chosen here merely for clarity.

Phase Displacement

An examination of the curve of Fig. 2
shows that the response at 768 ¢ /s is about
twice as great as at 256 ¢/s, and from this
it follows that the amplitude of the third
harmonic of the input wave will be multi-
plied twice as many times as that of the
fundamental.  Initially the third har-
monic amplitude was given as 33 per cent.
of that of the fundamental, but after pass-
ing through the receiver the wave con-
tamns a 066 per cent. third harmonic.

Now the fact must not be overlooked
that the relative phase positions of the
fundamental and harmonic waves may
have been changed in their passage
through the receiver, and this is usually
the case since the phase displacement in
any AC circuit possessing reactance is a

363

function of the frequency. If there were
no phase displacement the fundamental
and harmonic components of the output
wave would be as indicated by the dotted
line sine waves of Fig. 3 (a), their relative
phase positions being the same as for the
input wave as shown in Fig. 1 (¢), but
the amplitude of the third harmonic will
have been doubled relatively. The resul-
tant output wave then has the form shown
by the full-line curve of Fig. 3 (a). This
represents a single note with the same
pitch as the original but with an altered
quality or timbre. It will have a some-
what sharper sound.

When this change in harmonic content is
also accompanied by a phase shift, that
is to say, when the harmonic wave is
moved along the base-line to a new posi-
tion relative to the fundamental, as in
Fig. 3 (b), for instance, the resultant wave
is seen to have an entirely different shape,
notwithstanding the fact that it is made up
of the same two components.  Visually
the two complex waves at (a) and (b) in
Fig. 3 are totally different, but the sounds -
represented by them are identically the
same. The reason is that the two com-
ponent frequencies act independently on
different parts of the basilar membrane of
the inner ear, and it is generally accepted
that in a sustained note the relative phase
positions of the various harmonics to the
fundamental do not affect the nature of
the sound. So the overall effect of fre-
quency distortion on a sustained note,
other than a pure tone, is a change in
quality arising merely from the altered
ratios of harmonic to fundamental ampli-
tudes, phase-shift producing no aural
effect.

An important point is the extent to
which a given degree of frequency distor-
tion is appreciated aurally. Fortunately
the human ear is very tolerant in this re-
spect and a surprising amount of distor-
tion can occur belore it becomes distress-
ing. This is because the loudness of a
note does not rise in proportion to the
amplitude of the corresponding sound
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Fig. 4.—The response curve of Fig. z re-
plotted to a decibel scale, giving a truer
impression of the receiver performance.

wave. The relative loudness of two notes
of the same pitch, heard alternately, is
roughly proportional to the logarithm of
the ratio of the amplitudes of the corre-
sponding waves. For this reason the
decibel scale, which 1s based on the
logarithmic law, is used in plotting re-
sponse curves, to give a visual indication
of the performance of the receiver more
in keeping with what is actually heard.

In Fig. 4 the response curve of Fig. 2
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is replotted to a decibel scale, the vertical
distances now indicating approximatelv
the loudness of all notes relative to middlie
“C” which is taken here as the stand-
ard of reference. If A and B are the
amplitudes of two sound waves (or corre-
sponding electrical variations), the volume
level of B with respect to A in decibels is
twenty times the common logarithm of
the ratio B/A. So in the case we have
been considering, where the relative
amplitude of the third harmonic is
doubled, the number of decibels gain is
Just over 6. It happens that the normal
human ear is just able to detect a change
in volume level of 1 decibel, so the 6

Wireless
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decibels gain in third harmonic content
would be more than sufficient to produce
a distinct change in the quality of the
note.

This degree of distortion, of course, only
occurs when the fundamental frequency
corresponds to middle ““C"’ with the
given response curve.  For instance, if
the frequency of the note is lowered to
g6 c/s, where the response is +1.4 db.,
the third harmonic (288 c/s) is seen to
have a corresponding value of +0.8 db.
It is therefore now 0.6 db. below the cor-
rect relative value, and this small devia-
tion represents a negligibly small amount
of distortion.

(To be concluded.)

Short-wave

HE simultaneous arrival of spring

I weather and spring ‘‘ conditions

is always a little unfortunate. The
owner of a good short-wave receiver is
given his first opportunity of really excel-
lent reception of long-distance stations
during the evening, but rival attractions
generally prevent him {rom taking ad-
vantage of it!

Earlier in the year the American stations
in the 16- and 19-metre bands were fading
out by 5 or 6 p.m., and nothing else of
note could usually be heard until much
later on in the evening. From now on-
wards, however, the 1g-metre band should
be excellent until 10 p.m., or eveén later,
and the 25- and 3r-metre bands should also
be greatly improved.

W2XAD and WS8XK (both in the
19-metre band) seem to be reaching their
peak at present hetween the hours of 7 and
3 p.m.

The Eleven-year Cycle

The effect of the eleven-year sunspot
cycle upon short-wave radio reception secems
to be completely proved by the events of
the past two years.
1933-34 should have
been the ‘‘trough,”
and that winter cer-
tainly did exhibit
some of the poorest
conditions that we
can remember.

The latter part of
1934 was very much
better, and condi-
tions on the amateur
bands during 1935
suggest a continued
improvement. The
successful  transat-
lantic contacts on 10
metres—{or the first
time since 1928-29—
add still more force
to the argument.

Broadcasting

wavelengths, and it is, to say the least of
it, reassuring to find them coming back into
a prominent position once more. The
waves between 40 and 100 metres have not
varied enormously throughout the whole
of the period. Perhaps it would be more
correct to say that a steady diminution in
the efficiency of propagation of those wave-
lengths has been oft-set by a steady im-
provement in receiving technique.

The ‘' optimum °~’ wavelength, however,
should now begin to shift downwards, so
that it will pay the short-wave listener to
devote more attention to the 31-, 235-, 19-,
and 16-metre bands from now onwards.

More New Stations

Rio de Janeiro, PRF35, on 31.56 metres,
seems more consistent than on his other
wavelength, and comes in well from 10.30
onwards. VP6YB, an amateur station in
Barbados, is putting out experimental
broadcast programmes on 42.5 metres—at
the top end of the qo-metre amateur band.
CR7AA, in Lobito, Lourenco Marques, is
also broadcasting in the 4o-metre band.

Additions to the 49-metre broadcast band

Furthermore, any-
one possessing a re-
ceiver that will tune
down to 13.9 metres
will find W8XK’s
transmission on that wave coming in at
eally amazing strength during most of the
afternoon.

We should naturally expect the effect of
the cycle to be greater upon the shorter

SHORT-WAVE LINK TO JAPAN. This striking building houses the
Telefunken short-wave transmitter at Nagoya which maintains regular
communication with Berlin.

include CO9GC, Santiago, Cuba, on 48.8
metres; PRAS&, Pernambuco, Brazil, on
49.67 metres; HPsB, Panama City, on
49.75 metres ; and OAX4D, Lima, Peru, on
51.9 metres. MEGACYCLE.
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Twenty Years Ago

Extracts from The Wireless World
of April, 1915

Substitute for @ Buzzer

A recent number of the English Mechanic
contains a rather amusing letter, referring to the
Postmaster-General’s notice concerning wireless
apparatus.  Mr. Howard J. Duncan, who
writes the letter, states that it ‘may interest
some of our wireless amateurs to know that a
fair substitute for a ** buzzer *” may be made by
slipping the point of a dinner knife under a
dinner plate till it reaches near the centre, and
then operating the handle of the knife in the
same manner as a Morse key. In this way it
18 possible 1o practise Morse without offending
the  Postmaster-General or infringing the
Defence of the Realm Act.”  We note that Mr.
Duncan does not consider this quite equal 1o
the regular ‘buzzer,” and only recommends it
as a ‘stop-gap.”’

Waterspoul Aerial

““One of the problems connected with the
use of wireless on these craft (submarines) has
been the rapid re-establishment of  wireless
communication alter a dive. How far this has
been solved we are not permitted to say, but
reports in the foreign technical Press suggest
that usctul results have been obtained elsewhere
by the aid of jets of salt water pumped
vertically into the air. These novel antennse
are insulated from the sea by passing through
a spiral tubing forming the coupling coil.
Needless to say the waves set up on such
aerials must be considerably damped and must
have a limited radius of utility.”’

A Compact
Stanley

Wireless Receiving Set, by .

““The set is enclosed in a box r12in. by 12in.
by toin. which contains everything necessary,
viz., 4 loose coupled inductance, 3 variable con-
densers, made up of 26 separate condensers,
4 detectors,  potentiometer, battery, and
‘phones. . . . The block condenser s really
4 condensers ol different capacity, l)eillg
3 plates, 4in. by zin., 5 plates, 7 plates, and
9 plates respectively, connections taken to studs
and switches on board, which will allow of any
one condenser 1o be used, or almost any value
from the smallest up to the full capacity of the
two largest, to suit any ‘phones. They are
made in the usual way interleaved with mica
or wax rheets, and connected as in Fig. 3.

The other 22 condensers, 11 each for the
primary and sccondary circuits are made up of
thin zine (oblained from an export match case)
in the usual way and consist of No. 1, 3 plates
1. square; No. 2, 3 plates 1}in. square; No. 3,
3 plates rfin. square; No. 4, 3 plates 1in.
square: No. 5, 3 plates 2in. square; No. 6,
3 plates 2ling square; No. 7, 3 plates  3in.
square; No. 8, 3 plates 3lin. sQUAre; No. g,
3 plates gin. square; No. 10, 5 plates in.
square; and No. 11, 7 plates 4In. squarc,
Solder on flexible wires, long enough (o reach
the studs, and number them as vou g0 on su
that you get them to  the proper  studs,
assemble, and box up, connections {o be made
as in Fig. 4, viz.,, No. 1 condenser to the second
stud on primary cirele, and so on. Make
another sct exactly the same for the secondary
circuit, and repeat the connections to  the
secondary circle,”’

Kempe's Engineer's Year-Book, 1935, y1st
annual issue (revised),  Edited by L. St. L.
Pendred.—A compendium of the modern prac-
tice of civil, mechanical, electrical, marine, gas,
aerc, mining and metallurgical engineering,
containing formulke, rules, tables, data, and
memoranda.  The matter is divided-into tech-
nical and descriptive sections, and the treat.-
ment is practical rather than severely academic,
Pp. 2,647, with numerous illustrations and
diagrams.  Published by Morgan Brothers,
Ltd.,, 23, IEssex Street, Strand, London,
W.C.2. Price 318, 6d. net.
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More Power from Brussels
THOUGH the belga has gone

down, Belgian transmission
power is going up. The Brussels
broadcasting stations are shortly
to be increased in power from
15 to 100 kilowatts.

Marconi Code Expert
DR. J. C. H. MacBETH, who

devised and edited the Mar-
coni International Code Book,
died in New York on March
21st.  Dr. MacBeth was an inti-
mate friend of Marchese Mar-
coni.

London Television Centre
IT is understood that, as fore-

cast in The Wireless World
of March 8th, the Television Ad-
visory Committee has selected
the Alexandra Palace as the first
B.B.C. television transmitting
station,

The Palace is one of North
London’s most prominent build-
ings, and is situated on a hill
rising 324{t. above sea level. A
description and illustration ap-
peared in our issue of March 8th.

P.M.G.’s Certificate at 12
THh Empire’s youungest
licensed wireless operator is
a girl — Madeline Mackenzie,
twelve years of age, and she lives
at Wynnum, near Brisbane.
Madeline, who uses the call-
sign VK4YL, has just passed the
P.M.G.’s proficiency test, in-
volving not only a sound know-
ledge of Morse transmission and
reception, but a good grasp of
the theory of short-wave work.

Smellivision
HE ¢ Deutschlandsender’
entered into the spirit of
April 1st by inviting listeners to
apply their noses to their loud

;

speakers to detect the odour
accompanying a special test
programme. In Seiben Tage,

the official programme paper,
photographs were shown of the
beeswax records on  which
various scents had been pre-
served for transmission. By a
happy accident the inventor had
discovered that the odoriferous
waves could be received on
ordinary valve sets.

Radio Critics

ZECHOSLOVAKIAN  jour-

nalists  have created an
Association of Radio Critics with
the  object of establishing a
stronger bond between broad-
casters and listeners.

Expensive Television

ELEVISION is too expen-

sive, In the view of a com-
mittee set up by the Danish
Parliament. 1n its report the
committee states that a small
country like Denmark cannot be
expected to participate in costly
research, but must wait for pro-
gress in other countries.

The Swiss Telegraph Adminis-
tration also opines that tele-
vision will be * very expensive,”’
especially in a mountainous
region like Switzerland where
numerous transmitters will be
essential.  The British experi-
ments are being watched with
interest.

Wagner on the Road

AXI radio is the butt of
French humorists. Our con-
temporary, Haut Parleur, in-
cludes an illustration showing a
fare angrily expostulating with
the driver of a wireless-equipped

>

Prison ftor Oscillator

COPENHAGEN resident

found guilty of oscillation
to an extent troublesome to the
neighbours has been fined 25
kroner with an alternative of
three days’ imprisonment.

Easter Holidays
HE next issue of The Wireless
World (April 1g9th) will be

on sale on Thursday next.

The approach of the Easter
holidays necessitates slight alter-
ations in our printing arrange-
ments, and small advertisements
intended for the issue of April
26th should reach otir publishers
not later than first post on
Thursday next, April 18th.

Radio as Current Consumer

ADIO adds appreciably to
the amount of electrical
current consumption. Figures
adduced by the Osram Nach-

THE ONLY ONE?

Fraulein Margarethe Nadrau; a Berlin shoe-

saleswoman, who claims to be the only woman home radio constructor

in Germany.

And even Fraulein Nadrau is apparently unable to

dispense with the blue print.

cab for forgetting to stop at the
Rue¢ de Belleville.  The driver
apologises with: " Forgive me,
I was carried away by the
splendid Sonata in D Major! ™’

Nervous individuals are fore-
seeing the day when they will
be wrecked to the ““Tann-
hiuser”’ march or mutilated,
without words, to Mendelssohn.

richten show that some three
million German receiving sets
are operated from the mains.
From this it is calculated that
wireless reception consumes  as
much current as is required for
ordinary uses by the cities of
Dresden, Leipzig and Stuttgart,
or as much as is used by 150,000
domestic cookers.

Pros and Cons of Static

THE suggestion that too little

is known about electrical
interference with broadcasting
to justify legislation was put
forward by Mr. Sven Norberg at
an anti-interference conference
recently held in Stockholm. The
majority of speakers, however,
opposed the idea, and one dele-
gate, Dr. Hakan Sterky, urged
that the problem of man-made
static should be tackled with
the same urgency as that of
dangerous driving.

Television Development

T is announced that a working
agreement has been entered
into by the television firm of
Scophony, Ltd., and the well-
known radio firm, E. K. Cole,
Ltd. The Scophony Co., a
private company, has been re-
constructed and the capital in-
creased to £140,000. The chair-
man is Sir Maurice Bonham
Carter, and the deputy chair-
man, Mr. W. S. Verrells, chair-
man and managing director of
E. K. Cole, Ltd.

Trolley Bus Static

THE Ministry of Transport has

adopted an encouraging
attitude in the matter of man-
made static, and we understand
that in future the Ministry’s
approval for new trolley buses
will not be given unless devices
have been fitted to eliminate

--radio interference as far as
possible.

Officials of the DMinistry
attended during the recent

stopper-coil tests on the Notting-
ham trolley bus system, in
which the B.B.C. assisted with
special transmissions from 12
midnight to 3 a.m.

Religious Radio

HE Archbishop of Prague

recently consulted the Holy
See with regard to religious
broadcasting and received a
reply indicating that religious
transmissions werc to be en-
couraged provided that it was
clearly stated that listening
did not absoclve the listener from
attending Mass. The Prague
Catholic  Church  authorities
have accordingly decided to in-
crease the number of their re-
ligious transmissions.
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Teaching the Headmaster

SEE in the papers that the head-

master of a certain young gentlemen’s
academy in the South of England has
become so imbued with the spirit of radio
that he has gone further than merely fit-
ting each classroom with loud speakers to
receive the B.B.C.’s school broadcasts.

During the Christmas holidays he had
a concealed microphone fitted in the wall
in a suitable position by the head of each
boy’s bed. These microphones are con-
nected to a stud switch i.. his sanctum

so that he can switch in any one or all
In this

of the microphones at will.

“Reaction to
the day’s
teacking.”

manner, he alleges, he hopes to find out
from the boys’ conversation their re-
actions to the doy’s teaching.

I don’t know what you think about it,
but this action seems to me distinctly
underhand. There is one thing of which,
from recollections of my own schooldays,
I can assure the headmaster in advance,
and that is that this clandestine listening
will most certainly give him what is vul-
zarly called an eye-opener, or perhaps, in
this particular case, an ear-opener. He
will certainly learn a few things.

A Record Wail

VERY new invention brings fresh

grist to the mills of the lawyers. One
of the most prolific causes of invocation
of the law .has been the noisy loud
speaker. Many local authorities have
passed by-laws concerning it, but from
what I have read in a reputable French
journal legal action has not been confined
to this country.

It appears that several years ago a
French family man was annoyed and his
baby kept awake at night by a typical
French loud speaker pouring forth a
typical French programme next door.
Anybody who has ever heard a French
programme reproduced by a French wire-
less recerver and loud speaker knows
what this means. Friendly protests

proving unavailing, recourse was had to
the Law Courts, but owing to some legal
quibble the court was unable to make
an order for the nuisance to be abated.
The losing party was not slow in taking
the law into his own hands.

A few nights later the offending loud-
speaker owner was disturbed in the small
hours of the night by the lusty wailing of
his neighbour’s baby. Hec thought it
strange that, although the baby had been
in existence several months, he had not
hitherto heard its wnocturnal noises.
Stranger still was the extreme punch and
power behind the crying.

The strangest thing of all was that five
years went by and, in spite of its increas-
ing age, the child kept up the same wail-
ing. The victim of the noise was at his
wit’s end, for a crying baby is not an
offence against the law. At first he
assumed that there were further additions
to the family, but it has taken him five
years to realise that he has never actually
seen the supposed additions.

Recently he approached his neighbour’s
small son, who proved amenable to bribery.
The state of affairs which the boy revealed
has resulted in the present action in the
French courts. It appears that five years
ago, when the trouble began, the father
of the family installed a powerful am-
plifier and a microphone with which to
boost up the noise of the baby’s crying.
Not forgetting that his infant vocalist
would eventually grow older and so cease
to function as such, he had a gramophone
record of the child’s cries made, and it is
this which has been used of late years.
The action is to decide whether the noise
mstitutes a legal nuisance.

What puzzles me is how the owner of
the offending child could sleep through
the din himself.

30 m.p.h.

NVENTORS are, 1 see,
with schemes to assist motorists to

already busy

avoid unwittingly exceeding the new
thirty-miles-per-hour speed limit. Various
ideas have been suggested, such as light-
ing a warning signal on the dashboard or
blowing an electric horn when the speed
limit is reached.

‘“A real danger to the motorist.”
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One of the most novel schemes, how-
ever, is the coupling of the speedometer
to the car radio set by a special switch
so that the music is cut off when the car
attains a spced of thirty miles an hour.
Although certainly novel and ingenious,
the idea is at fault, insomuch that it pre-
supposes that every car is fitted with a
set.  Possibly the inventor is a radio
manufacturer in disguise,

| By
FREE GRID

The scheme also pre-supposes that each
set will normally be in use and so be in
a position to be automatically turned off,
but this is not an essential point, for the
switch could be arranged so that the set
was turned on if it happened not to be
in use at the time or turned off if it were
actually in operation.

The idea rather reminds me of the old
American device in the early days of
motoring when relatively high speeds in
primitive cars were a real danger to the
motorist.  When the car attained a cer-
tain pre-determined speed a concealed
gramophone was turned on, the record
being Chopin’s Funeral March or some
even more appropriate tune.

Photocells and the Car
Again

EVERAL of my readers have written
to me to say that they are worried as to
what would happen to the lights of a car
when In its garage at night if they mad.
use of the invention to which T drew theiv
attention the other week (March 2gth).
The less thick-skulled among you may
possibly remember that this was a photo-
cell device designed to switch on the lights
of a car after darkness
had set in <o that
motorists who leave
their cars by the road-
side in order to pop in
and have one during
the early cvening may
not fall into the clutches
of the law owing to the
lights of their cars re-
‘maining  unlit  atter
nightfall in the event of
their tarrying longer
than anticipated.

My correspondents are évidently under
the foolish impression that if the car is put
away for the night in a dark garage its
lights will be kept on by the photocell,
thus running down the car battery.
Naturally 1 have thought of all con-
tingencies, including ceven this one.  Such
a dire calamity to the car battery will, of
course, be obviated by the simple ex-
pedient of leaving the garage lights on.
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A  small

RAMOPHONES — clocks — tele-
vision! A varied assortment ot
goods, but some types ot all ot
them work on the same principle.

The common factor may not be obvious
to the uninitiated. This article—and, in
fact, all my articles—are intended first
for the uninitiated; the people (bless
them!) to whom it does not put things
beyond question when one explains, tor
example, ‘‘that the armature angular
velocity is in synchonism with the alter-
nating magnetic field.”

The essentials of a clock are one or
more pointers or ‘“hands’’ or (as in
Broadcasting House) blobs that are
rotated at a definite fixed rate tor indicat-
ing the passage of time. If the hands
depart from the appointed rate by even
a small amount the clock ceases to be
useful. '

A gramophone requires the record to
be turned round much faster than a clock,
but at a perfectly constant rate; and,
again, variations give rise to deplorable
results.

A television receiver may or may not
include some part that revolves, but m
all cases it must repeat a certain cycle of
work a definite number of times a second,
and the slightest depafture from this rate
causes the picture to move across the
screen in a distressing manner.

It is possible, for a surprisingly small
sum, to buy apparatus that keeps approxi-
mately uniform time by means of an
escapement wheel, pendulum, or governor.
But each individual timekeeper depends
entirely on itself as to how closely it keeps
to the correct speed. A f50 chronometer
1s expected to be more successful in this
respect than a s5s. alarm clock. But if a
group of even the highest-priced instru-
ments were kept going for 100 years with-
out correction or adjustment it is probable
that considerable discrepancies would
appear.

Electrical Synchrony

If they werce all geared together mechani-
cally to a common master clock—Ilike the
various faces of Big Ben—they might not
be perfectly correct, but they would at least
all tell the same story. When the dials are
situated in different houses all over the
country a system of gearing from a master
clock is obviously out of the question.

A s50-cycle AC electricity supply is one
that gives 50 up-and-down impulses of
current per second., It has been found
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What is a "Sync”?

Speed of Rotation Controlled Electrically

self - starting

By
“CATHODE RAY”

Ferranti motor, designed
to run at 200 r.p.m. on
5o-cycle supplies.

desirable to link up the principal power
stations with lines (the ** Grid’’ system),
so that if one supply is inadequate or fails
altogether the others may contribute in the
measure of their ability. But it would
never do for one station to be putting out
““ups’’ when the others are sending
““downs’’ ; it would be worse than one oar
in an ‘“eight’’ pulling the opposite way.
Actually it is found that when the machines
are once synchronised so as to be all per-
fectly in step, they are kept there almost as

Fig. 1.—-Explaining the action of the

synchronous motor, of which the speed of

rotation is unalterably related by the perio-

dicity of the alternating current fed to the
coil C.

rigidly as if there were actual mechanical
gearing to couple them. Even when the
power from one engine 1s cut off, the elec-
trical part of the machine continues to go
just as fast as before, but now it is taking
power away from the mains instead of con-
tributing it. If miniature machines were
installed in every house and run from the
linked electricity supply, they would all
keep perfectly in step.

It requires very little thought to per-
ceive that if these machines are geared
down to drive clock hands, and if the
generators at the power stations are kept
running exactly at the proper rate, all the
clocks keep perfect time. There is really
only one clock to be kept right—the one
controlling the electricity supply—and all
the rest are merely clock faces repeating
the indication. To drive a gramophone
record at the proper 78 revs. per minute,
or a television apparatus at its appointed
speed, is merely a matter of different gear-
mg.

The electrical part of the works of a syn-
chronous motor, which is extraordinarily
simple in essence, is shown in Fig. 1. An

electro-magnet is specially shaped to have
poles PP between which rotates an iron
armature A. The coil C is connected to an
AC supply. When the first impulse of cur-
rent flows it magnetises the whole affair so
that the armature is attracted into the posi-
tion shown. The next impulse of current
Is in the reverse direction, and so magnet-
ises the iron oppositely ; but as there is no
permanent magnetism, and both armature
and poles are reversed at the same time
(two negatives make a positive!), there is
no repulsion, but attraction still, and the
thing stays where it was.

Such a stationary condition excites no
interest. But if the armature is given a
buzz round with the fingers it may happen
that by the time pole 1 on the armature is
passing the stationary pole the current is
beginning to die away, and that pole 2 i3
approaching when the current is starting to
grow again. If so, any tendency for the
armature to slow down due to friction is
offset by the magnetic attraction. Again,
pole 2 is not tempted to dally near P,
because the current is fading away once
more, and the impetus carries it past. And
so on, indefinitely. The motor is non-self-
starting, but keeps going once it gets into
the swing of things. One is familiar with
this in synchronised electric clocks and
gramophone motors, which have to be
given a push off ; and if the current is tem-
porarily interrupted they stop until they
are attended to.

Speed of Rotation

A s0-cycle supply has 50 impulses per
second each way, 100 in all ; so the motor
shown would make 25 revolutions per
second,- and 1,500 per minute. That is
absurdly fast for any of the purposes men-
tioned, and besides making a lot of fuss
and noise would necessitate very many
stages of mechanical gearing. So some-

Fig. 2.—Construction of a practical slow-
speed clock motor.
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thing more like Fig. 2 (which illustrates the
well-known Ferranti clock) is adopted.
There are 36 armature poles, which a little
calculation shows to give a speed of
1662 r.p.m. The number of subdivisions
of the stationary poles is not significant 'n
arriving at this result.

In a gramophone motor something of the
same sort can be used, with gearing to get
it down to the regulation 78 r.p.m. ; or the
turntable may be a mere extension of the
armature, which necessitates 77 poles and
gives 77.9 r.p.m. Itis impossible to arrive
at exactly 78 r.p.m. with 50 cycles, but it
is near enough. Nor is speed control pos-
sible when the turntable is directly driven ;
but, on the other hand, it 1s impossible for
the speed to depart from normal by more
than the supply frequency variation. .Ob-
servation has shown that the latter is not
more than about 0.2 per cent. on controlled
systems. :

The working is somewhat different in
television. Even when controlled mains
are available, the accuracy and steadiness
of the supply is not nearly good enough
to keep a television image stationary. And
even when the television transmitter is run
from the same supply as the receiver there
is a degree of flexibility in the ‘‘ gearing "’

Wireless
World

that causes swinging about the correct
position.  So the synchronising impulses
have to be transmitted with the television.

A scanning motor is required to give far
more power than a clock, and it would
need a very big amplifier output actually
to drive it. So what happens is that a non-
synchronous motor is driven from the
mains at approximately the correct speed,
and the television-synchronising signals
are applied in somewhat similar fashion
to that shown in Fig. 2. The only power
they are called upon to give is that neces-
sary to overcome the small tendencies of
the main motor to depart from strict
exactitude.

*“ Harmonics '’—A Correction

1 Y apologics are due to readers who have

been confused by my too-close parallel
between harmonics and octaves (in the article
‘* Harmonics,”” March  22ud). A note an
octave higher is truly a second harmonic, but
a further octave brings one to four times the
frequency, nol three as stated; and therefore
1o the fourth harmonic.

Fig. 5 does, as stated, ‘“ make sure of it,”’
showing correctly the relationships Dbetween
the fundamental and first few harmonics.

It should also be noted that the paragraph
to the right of Fig. 5 should read, ‘“*Now the
fundamental frequency of a violin , , .’

DISTANT RECEPTION NOTES

HEN I first read the announcement

\; &/ that work on Motala’s new station
was so far advanced that experi-

mental transmissions after programme hours
were to be begun almost at once I must
confess that I did not find myself wildly
excited. My log showed that evening after
cvening the Eiffel Tower, working but one
kilocycle away from Motala’s channel, had
been received at big loud speaker strength.
What then could one hope for from the
new Swedish station, even with its output
rating of 150 kilowatts? But on the morn-
ing when these notes were written it was
definitely, officially and finally announced
that at last and at length the Eiffel Tower
was to move forthwith to 206 metres. It is

now well over a year since the immediate
transfer of the Eiffel Tower to the bottom
oi the medium wave band was announced
Just as officially and just as definitely.

I shall, therefore, believe in the Eiffel
Tower’s turning over a new leaf when I hear
it from my own loud speaker.

1f the Eiffel Tower does go to 206 metres
it will not be received with open arms by
Radio Normandie, which has been using
that wavelength for some time now.
Fécamp will, I suppose, have to set out in
scarch of a new wavelength, and whilst its
wanderings are in progress all kinds of
strange doings may be expected in the lower
part of the medium wave band., Speaking
of that chaotic belt of wavelengths reminds

me that several «f

the stations withia
its limits either relay
or are relayed by
others which are
usually well re-
ceived.  There arc
also  other relays,
present helps in time
of trouble, of which
the long - distance
man should make a
note if he is not
already familiar
with them.

The Turin pro-
grammes, for  in-
stance, are relaved
both by Milan (1}
and Florence az well
as by Trieste, Milan
aid Florence nearly

DEFEATING THE STANDING WAVE. This drastic ceiling treat-

ment is not recommended for the ordinary home.
was laken in a room in Beilin's Broadcasting House used for playing
over new gramophone records.

always come in wcll,
If Vienna is weak or
suffering from inter-
ference, Klagenfurt

The photograph
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on 231.8 metres is often a useful second
string to one’s bow. Nirnberg has the same
programmes as Munich, whilst Katowice
can be used as a substitute for Warsaw or
vice versa. Hitherto, the Swedish pro-
grammes have not been too well received
in the more southerly parts of this country,
for, as already mentioned, Motala has been
jammed by the Eificl Tower, whilst, despite
its power, Stockholm is by no means a cer-
tainty ; Goteborg is jammed by Algiers and
Hérby often suffers from interference,

If Motala, with its five-fold increase in
power is to be allowed to broadcast in peace,
the excellent entertainment that the Stock-
holm studios offer should once more be ours
for the tuning. I am glad to be able to re-
port that Brussels (No. 1) has returned to
form and is now well received on almost
every evening. Brussels (No. 1) is a station
that we could ill afford to lose for it puts
out some first-rate entertainment.  Its
orchestral concerts are always particularly
good. On the other hand, Beromiinster has
been poorish for some little time and lately
it seems to have become more difficult than
ever to receive,  Frankfort must also be
written off as a loss at the present time.
Until recently it has come in well, though
it works on a common wavelength. Now
it is usunally heterodyned and I suspect that
Kharkov (No. II) is the offender.  Un-
fortunately, Frankfort has no relay that is
of any usc: the only stations transmitling
the same programmes are those which share
its wavelength of 251 metres.

The number of stations giving good recep-
tion in this country has considerably in-
creased during the past week or two, par-
ticularly on the long waves. D. EXER.

CLUB
A Visit to Droitwich

The interest that radio 1s commanding in
Coventry was commented on by Mr. V. AL
Desmend (GsVM), of the R.S.G.B., in a specch
at the recent annual dinner of the Coventry
Short-Wave Radio Club.

Mectings of the Club arc held every Tues-
day, prospective members being wcelcomed.

On April 27 the Clab will visit the Droit-
wich transmitters of the British Broadcasting
Corporation. IFull particulars can be oblaincd
{from the Hon. Secretary, Mr. C. Taylor, 28,
Emersen Road, Stoke, Coventry.

NEWS

American Reception with American Set

Members had an opportunity of trying out
an American seven-tube all-wave recciver at the
last mecting of the newly formed Chapter of
the International DX’ers Alliance in Man-
chester. Seven 1.8, short-wave broadeasting
stations were heard at good strength.

Wireless World veaders in the Manchester
arca can obtain full particulars regarding mem-
bership by writing to the Local Manager of the
International DX’ers Alliance, Mr. R. Lawton,
10, Dalton Avenue, Thatch Leach Lane, White-
field, nr. Manchester.

‘¢ My Quality Receiver”’

Mr. R. P. Jonas applied this title to his de-
monstration of The Wireless World ' Super
Selective Six ' at a recent mecting of the Crov-
don Radio Society.  After  describing  the
theoretical design of the receiver, Mr. Jonas
gave practical examples of what it could accom-
piish in reception and in the reproduction of
cramophone records, o piezo-electric pick-up
being used.  IFew present had heard music and
speech by wireless to better advantage.

Fuli particulars of the Socicty can be oh-
tained from the Hon. Secretary, Mr. 120 L.
Cumbers, 14, Campden Road, South Croyden,
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BROADCAST
BREVITIES

By Our Special

Correspondent

A Recording Problem
“T°O record or not to record is
the question now agitating
the ‘“ O.B.”” department in re-
gard to the Jubilee Empire pro-
gramine on the evening of
Accession Day, May  6th.
Largely resembling the Christ-
mas Day exchanges, this Em-
pire programme, devised and
written by Laurence Gilliam

and Professor Temperley, will.

include broadcasts from all the
Dominions and some of the
Colonies.

Shall the whole event be re-
corded in advance and put into
cold storage, or would it be
worth while to risk hitches for
the sake of hot actuality?

For and Against

For some subtle reason, re-
cording, whether for the films
or the gramophone, is less
nerve-racking for all concerned
than a broadcast, though why
this should be is not easily ex-
plained. There is this about a
broadcast: that the worst error
of speech or manner is over and
done with when the sounds have
winged their way through the
ether. Not so in the case of a
record, which can be a blot on
somebody's escutcheon for all
eternity.

The King’s Speech

On the other hand, of course,
o faulty record can be re-made,
and this would be the object in
view if Laurence Gilliam decides
ta ““can’’ the Jubilee pro-
gramme in advance.

The programme will conclude
with the reply of His Majesty
from Buckingham Palace.

The Prince of Wales at

Cardiff

In Wales, Jubilee celebrations,
designed not only to show the
loyalty of the Welsh, but to
express the Welsh spirit and
character by nation-wide festivi-
ties aud pageants, will culmin-
ate in a great display in Cardiff
on May 11th, where the Prince
of Wales will arrive by air at
11.6 a.m. He will place a
wreath on the Welsh National
War Memorizl and afterwards
lay the foundation stone of the
new Adnunistrative Buildings
of the Welsh Board of Health.
The Prince will also attend a
children’s festival on the Inter-
national Rugby Ground and the
Military  Review at  Sophia
Gardens.  Excerpts from: as
many events as possible will be
broadcast.

Jubilee Times and Places

It is one more reminder of the
dominating influence of broad-
casting that municipal authori-
ties have been earnestly cnquir-
ing of the B.B.C. regarding the
times of the principal broad-
casts during Jubilee  week.
Puddleton-in-the-Mould realises
that the broadcasting of greet-
ings from the Dominions might

a.m., 2.45 p.m., 5.I5 p.m., 6
p.m., 11.25 p.m., and midnight.,
Mr. Thornton will cover his
round of many miles by bicycle,
for he enjoys cycling in the
heart of London.

“Tt is quite safe,” he says,
and is really fast. By taking
the back streets I can cycle from
Broadcasting House to Picca-
dilly Circus in four minutes.”’

>

0c

IN THE KING’'S HOUSE. One of the seven H.M.V. loud-speakers

in the replica of the King’s house at the Ideal Home Exhibition,

Olympia. This one is in the study above a bookcase and concealed

safe, and, like the others in the house, is operated from a Model
800 Autoradiogram in the hall.

easily coincide with the opening
of the Flower Show in the Big
Marquee ; even such flourishing
places  as  Brightbourne and
Whitepool will not risk a swim-
ming gala clashing with an
Address  of Lovalty to the
Throne.

Cycling Commentaries
T seven o’clock on the morn-
g of Silver Jubilee Day
(May 6th) Mr. Philip Thornton
will be out on the route of the
procession in quest of material
{or the first of his six cye-witness

impressions for listeners-in.

He will make his first broad-
cast at 8 a.m., when everybody
iz having breakfast, and he
will be on the air again at 11

A New Annual

“ THE B.B.C. next year may

be handed over to com-
merce and get entirely out of
control of men of discrimina-
tion in the arts; monopoly will
rule ; sentimentality will croon
and croak; crook worship and
murder will be extolled to the
skies; and captains of finance

will discuss  ‘ healthy litera-
ture.” ”’
I quote these words by

C. R. W. Nevinson in the new
B.B.C. Annual for 1935, not to
endorse his views but to show
that the editor has given free
rein to his contributors.

The extract is taken f{rom
““ Forum "'—the final section of
this 192-page book.
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Trumpet Blowing

The Annual offers an ex-
tremely thorough summary of
B.B.C. activity {from January
to December, 1934, with a,
possibly, pardonable amount
of trumpet blowing—‘‘ The
B.B.C.’s own Dance Orchestra
has maintained its popularity,””
etc.—but the creative and really
interesting section fills  those
fifty pages of * I'orum '’ at the
end, contributed by independ-
ent thinkers on certain major
problems, artistic and social,
which are bound up with the’
Corporation’s future.

No Radio Stars ?

Professor Ernest Barker deals
with the possibilities of inter-
national broadcasting, and Sir
Arnold Wilson examines the
question of ‘* Free Speech.”
And there is Mr. Tyrone Guthrie
discussing Radio Drama. “‘1I
do not,” he says, ‘“ think that
radio will ever have its Gables
and its Garbos because, however
luscious the voices, there always
lurks a dreadful likelihood that
the chins may be double, that
the knees may knock.”

These independent contribu-
tors wield brave swords.

e e e

Switch is Which ?

OO0OD stories were showered

on the Manchester and Dis-
trict Radio Trade Luncheon
Club last week by Mr. Edward
Liveing, the B.B.C. North
Regional director.

A lady rang up the Man-
chester headquarters one even-
ing asking: ‘° When is this
music going to stop as I want
to go to bed? ”’ They explained
to her the use of the switch.

In the same week a listener
wrote: ‘ There has been no
broadcast since last Thursday.”’
When told the service had not
been interrupted, she retorted
that it had, ** because my valves
have never lit up.”

L I = |

New Broadcasting
Orchestra

EADERS of The Wireless

World are always interested
ir the composition of a new
broadcasting orchestra. An en-
tirely new musical formation
comes to the microphone on
May 7th under the direction of
Emilio Colombo to introduce
‘““The Red Sarafan” — an
imaginary restaurant of pre-war
St. Petersburg with Russian
patrons, Russian pastries and
Russian actors.

The instruments are: Four
violing, one pianoforte, one
cello, one double bass, one
harp, one oboe, one bassoon,

one guitar, four balalaika, one
bass balalaika and, of course,
Colombo’s violin. The orchestra
will play for listeners approxi-
mately every three weeks.
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Pye SE/AC

Console

A Compact and Solidly Built
Instrument Incorporating a Heavy-
Duty Loud Speaker

FEATURES.—— Type.—Console model superheterodyne receiver for AC mains.

Circuit.—Var-mu pentode HF amplifier—Iriode-pentode frequency changer—

var-mu pentode IF amplifier—double-diode-pentode combined second delecler and

Westinghouse metal oxide rectifier.

(2) Volume. (3) Tone. (4) Wave-range and on-off switch. Price.—18 guineas.
Makers.—Pye Radio Lld., Cambridge.

oulput valve.

LTHOUGH the overall height of
this set is only 3oiin., the verti-
cal lines of the front panel create

‘ the impression of a much more
imposing cabinet. It is true that the loud
speaker, which is mounted horizontally, i3
rather near the floor level, but the effects
of this are not noticeable at a distance of
more than 5 or 6ft. from the receiver. The
compact dimensions of the cabinet, how-
ever, carry very real advantages from the
point of view of bass reproduction, since it
is much easier to obtain the rigidity neces-
sary to prevent wood resonances. In the
finish there is a departure from recent
practice in Pye receivers and the dark wal-
nut wood has been given a very high
polish.

The receiver chassis is designed to oper-
ate from AC mains and the four-valve
superheterodyne circuit comprises an HEF
amplifier, frequency-changer, 1F ampli-
fier, and combined second detector and
output valve. Two tuned circuits, em-
ploving iron-cored coils, are associated
with the signal-frequency HF stage, one
being used in the aerial input circuit and

Controls.—(1) Tuning.

the other in the coupling between
the HF amplifier and the fre-
Juency-changer.  Series induct-
ances are included both on
medium and long waves in series with tle
aerial feed to the tuned input circuit.
These serve the dual purpose of levelling
the sensitivity over the wave-range and
also preventing break-through of medium-
wave stations on the long waveband. A
feed-back coil connected in series with the
cathode circuit of the HF valve is coupled
to the aerial inductances with the object of
reducing second-channel interference.

The HF valve is of the variable-mu
type and is coupled to the triode-pentode
frequency-changer through a choke-fed
tuned grid circuit.

Gramophone Amplifier

For the reproduction of gramophone
records it has been arranged that the tri-
ode portion of the frequency-changer shail
be used as a first LF amplifier, and the
necessary switching has been incorporated
to short-circuit the oscillatory circuits,
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apply the necessary bias and connect

the output through resistance-capacity
coupling to the pentode section of the out-
put valve.

The IF amplitier, which, like the input

. HF amplifier, is a variable-mu pentode,

operates at a frequency of 127 k¢/s. Four
tuned circuits are associated with the input
and output couplings in this stage.

The remaining valve in the circuit com-
bines the functions of second detector and
cutput valve and also provides automatic
volume control. The signal rectifving
diode is fed from the sccondary of the out-
put IF transformer and the manual vol-
ume control Is associated with the resis-
tance capacity coupling to the pentode sec-
tion of the valve. The AVC diode derives
its input from the IF transformer primary,
and a potential divider is arranged to give
full control on the HF and frequencsy-
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Complete circuit diagram.

The triode portien of the frequency-changer is used as a first LF amplifier for gramophone reproduction.
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Pye SE/AC Console—
changer valves and reduce control on the

IF amplifier, where the input is, of course,’

much greater,

The output pentode is capable of deliver-
ing 2.8 watts with 7 per cent. total har-
monic distortion. The primary of the out-
put transformer is shunted by a variable
resistance-capacity tone control, while the
secondary Is provided with sockets for the
attachment of an external loud speaker.
A switch is included behind the sockets s0
that when the plug is pushed fually
home the internal loud speaker 1is
disconnected. .

The HT supply is derived from a West-
inghouse rectifier and is smoothed by the
loud speaker field in conjunction with elec-
trolytic condensers.

Station Indicator

The controls are neatly grouped round
the illuminated station indicator at the
richt-hand side of the top

Wireless -
Worlal

graded, and has a really low minimum—
an important point when the set is used
near to a powerful station.

Both wavebands are remarkably free
from self-generated whistles and only one
at 480 metres could be detected and then
only with the volume control at maximum,.
There are no unpleasant sideband effects,
as the set 1s tuned through a station and
the AVC has a very wide range of control.
In Central London the North, Western ancl
Midland stations give exactly the same
volume Jevel as far as can be judged by the
car, while the volume from the local trans-
mitters is only a few decibels higher. In
the particular set tested there was a fairly
considerable time lag in the action of the
AVC atter the set had been tuned to the
local station. On moving the tuning con-
trol away from the local station approxi-
mately 4 seconds elapsed before the set
reached its maximum sensitivity. As this
effect only occurred on the local stations it
did not produce any serious delay when

371

table receivers. The energised field mag-
net is really massive and the g-inch dia-

phragm gives ample radiation of low fre-

quencies without resorting to artificial
resonance. The front panel of the cabinet
is reinforced by a thick board of sound-
absorbing material. The lower half of the
set is open and there is no audible evidence
of any resonance associated with the
cabinet.

The really excellent bass response is bal-
anced by a strong upper middle register.
For general reception we found that the
best results were obtained with the tone
control turned down about one-third from
the position of maximum brilliance, thus
leaving a reserve of high note response in
the region of 4,000 to 5,000 cycles 10
brighten such transmissions as appeared to
need it. Transient sounds such as hand-
clapping were exceptionally good and the
reproduction of pianoforte music could not
very well be improved upon.

This is a set which inspires confidence

panel.  The wave-range
switch automatically illum-
inates the appropriate scale
which is calibrated both in
wavelengths and with an
up-to-date list of the prin-
cipal FEurcpean stations.
The pointer moves in a
straight linc and is unusually
free from parallex errors.
The scale itself appears to be
a photographic plate, and in
the event of further altera-
tions in station wavelengths
replacements will be avail-
able at the moderate cost of
2s. 6d.  The tuning indicator
“compass " is of the meter
type and 1s separately illum-
inated.  Incidentally, the
movement is much better
than is usual with this type.

The performance of the
set in the matter of distant
station reception is notable
for the clarity with which
stations of real programme
value are received rather
than for extreme sensitivity,
with its inevitable accom-.
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paniment of background
noise. The selectivity on
medium waves gives clear
reception in Central London outside two
channels on cither side of the two Brook-
mans Park transmitters. On long waves
the programme value of the Deutschland-
sender 1s much better than usual, and
although there is inevitably some sideband
interference from Radio-Paris and Daven-
try, this can be reduced to the vanishing
point by careful adjustment of the tone
control. Incidentally, the latter control
was very evenly distributed and did not
show the sudden drop in top response
which is frequently noticed at a certain
point in the tone controls fitted to many
sets, The combination of a fixed and vari-
able resistance in parallel in the tone con-
trol no doubt contributes to this good
result. The volume control, too, is well

General view of the Pye SE/AC chassis. The vertical control spindles are grouped round the inter-

changeable station indicater, which is photographed on a glass plate.

carrying out a systematic search of the
medium waveband.

The loud speaker used in this set is a
very different affair from the mass-pro-
duced moving coil fitted to the majority of

by virtue of its sound design and construc-
tion, its fullness of tone, and the appar-
ently effortless manner in which the large
number of worthwhile home and Continen-
tal stations are received.

Marconi and Osram Duo-Diode Output Pentode

NEW output valve has just been re-

leased by Marconi and Osram. It is
a pentode with characteristics similar to the
Ny41, but it includes two diodes jn the
asserubly for detection and AVC purposes.
The valve is known as the DNg4r, and its
heater consumes 2.3 amperes at 4 volts ;) it
is rated for anode and screen potentials of
250 volts and an anode dissipation of 8

watts., The bias resistance should be go
ohms and the recommended load impedance
is 6,000 ohms, the power output then being
3.7 watts for 7.5 per cent. total second and
third harmonic distortion.

The valve is fitted with a 7-pin base and
the grid is brought out to a top cap, with the
result that the grid-anode capacity is as low
as 0.75up1F. The price is 21s.
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SLACKING OFF ?

It may De Decause the
B.B.C. is at the crouch before
leaping into the maelstrom of
the Jubilee celcbrations, but
there seems to be, from a
glaice at the coming week’s
programumes, a  perceptiblz
slackening of tempo. Perhaps
this is as it should be. Let the
brilliants of Jubilee week
coruscate the more from a sub-
dued setting . . . but not too
subdued,.

“THE BREAD-WINNER *’

THE paramount microphone
event of the next few days
should be the production of
‘“ The Bread-Winner,’” the first
full-length play by Somerset
Maugham to be brought to the

microphoie.
““The Bread-Winner ”’ should
have considerable domestic

appeal, particularly to fathers
of families, and a good many
of those who are a little weary

of hearing the young *‘de-
bunking”” their elders and

betters, who may find some
amusement in hearing the
same young being equiva-
lently, and even more de-
vastatingly, debunked them-
selves.

The action takes place in the
drawing room of Charles
Battle’s home in  Golders
Green, Ronald Squire taking

his original part as Battle.
Other members of the cast in-
clude Mary O’Farrell as Mar-
gery, his wite ; Peggy Ashcroft
as Judy, his daughter; and
John Cheatle as Patrick, his
son. Val Gielgud is the pro-
ducer.

“The Bread-Winner” will
be broadcast at 8.30 p.m. on
Monday (Reglonal), and
8 p.m. on Tuesday (National).
HOLY WEEK

WitH the approach of Holy
Week  there are numerous
sacred programmes on the Con-
tinent. On Thursday next,
April 18th, Brussels No. 2 will,
at 8 p.m., relay a Holy Thurs-
day service from  Malines
Cathedral. The St. Rombaut
Choir will be conducted by
Canon van Nuffel in Pales-
trina’s ‘‘Stabat Mater”” and
Gregorian Chants. At 8.30 on
the same evening Warsaw will
relay Bach’s St. Matthew Pas-
sion from the Philharmonic.

OPERA

THERE is no dearth of opera
in the coming broadcasts from
abroad. To-night (Friday) at
g.15 Budapest will relay Act
T of " Tannhduvser” from
the Royal Opera House, and
to-morrow at 6.25 Vienna
relays the whole of Smetana’s

THE BREAD-
WINNER EX-
PLAINS. Ronald
Squire as Charles
Battle surrounded
by his family and
neighbours in the
original Vaudeville
Theatre  produc-
tion of Somerset
Maugham’'s play.
‘“ Ronnie "’ takes
the same part in
the broadcast ver-
sions on Monday
and Tuesday.

“The Bartered

Bride”” from
the State
Opera. On the
same night
Ronme  redays
Wagner’s
““The Master-
singers”’  {rom
8 o’clock on-
wards.
Strasbourg
offers Saint-
Saéns’  opéra

comique, ‘“‘La Princess

Jaune” at g.30 on Monday
next. Verdi’s *‘La Traviata”
comes from Radio-Paris at

8 p.m. on Wednesday,
April 17th, and on Thursday
Donizetti’s ““ Elixir of Love”’
comes from Monte Ceneri at 8.

NATIONAL MUSIC

NartioNaL music figures in a
number of transmissions in the
coming weck. A concert of
French music will be given by
Strasbourg at 7.30 this evening
(Friday). At 8 o’clock Cologne
broadcasts a concert of Spanish
music by Turina, Falla, and
others.  Scandinavian music
will be played by the Monte
Ceneri station orchestra at 9.15
on Tuesday, the 16th, the pro-
gramme including music by
Gade, Jarnefelt, Grieg, Sind-
ing, and Olsen.
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SUMMERTIME IN APRIL

Tue Fol-de-Rols  concert
party continues the good work
of helping us to forget the
rigours of spring. This *‘ Sea-
side Summer Show’ comes
on the air again at 8.30
{National) on Monday under
the direction of George Royle
and Greatrex Newman. Un-
pack the deck chairs, shut your
eyes, and listen to Marriott
IZdgar, Will Kings, Connie
Clive, Peggy Desmond, and
Irene North, backed up by
the B.B.C. Variety Orchestra
under Kneale Kelley.

FLAUTIST

WHENEVER the item ' Flute
Recital by Miss Edith Pen-
ville”” appears in the pro-
grammes, my mind travels
back to the early days of 1923.
Edith Penville was one of the
first broadcast soloists, the art
of the flautist being in special
demand in those days when
string tone was almost impos-
sible to reproduce on the loud
speaker.

30-LINE TELEVISION

Baird Process Transmissions,

Vision, 261.1 m.; Sound, 296.2 m.

'E

| SATURDAY. APRIL I3th

! 4.30-5.15 p.m.

(: John Rorke (songs): Joan Carr
1 {songs); Olivette and Barrichat
! (dances); Dudley Rolph (songs
! and dances); Georzie Harns
i (stage and screen comedian);
1’ Sydney Jerome's Quintet.

WEDNESDAY, APRIL {7th
11-11.45 p.m.

Tessa Deane (songs); John Hen- !
drik (songs); Lauric and Tom
Devine (dances); Max Kirby
(songs and dances); Sydney
Jerome's Quintet.

Listeners should not miss her
recital in the National pro-
gramme on Monday evening.

% F
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NELSON KEYS IN ‘“ THE
APRIL REVIEW

Burxs might have been
thinking of the B.B.C. monthly
Revues  when he wrote:
“‘ Pleasures are like poppies
spread, You seize the flower,
its bloom is shed.”” Why
are these really tip-top produc-
tions shelved for eternity after
one broadcast?

However, beiter once than
never. At 10 p.m. on Wednes-
day (National) we have Nelson
Keys in the April Revue, with
music by Jack Strachey and
additional numbers by other
composers. A sparkling cast
includes Sylvia Leslie, Patrick
Waddington, Hermicne Gin-
zold, Joan Carr, and the Radio
Three, and the B.B.C. Variety
Orchestra will be conducted by
Hyam Greenbaum.

SCOTS SONGS FROM NORWAY

A DBritisH singer, Mr.
Louvdon Greenlees, will be
heard in the Oslo programme
this evening (Friday) at 7 p.m.
i ‘a recital of old Scots and
English songs.

MELSA AND THE EMPIRE
ORCHESTRA

Oxce  again  the DB.B.C.
Empire Orchestra comes ™ out
mto the open, under the direc-
tion of Eric Fogg, in a special
programme of light British
music on the Regional wave-
lengths on Tuesday next. The
leader of the Empire Orchestra
is Daniel Melsa, the celebrated
violin soloist.

CARNIVAL IN NEW GUISE

“INQuEsT . on Columbine ”’
will  be broadcast in the
Regional programme on April
17th and in the National pro-
gramme on April 18th.

It is an all-musical play
based on Compton Mackenzie’s

““Carnival.”  The book has
been prepared by  James
Dyrenforth and the music
written by Kenneth FLeshie-
Smith.

As those who heard the first
broadcast of ““Carnival” will
know, the story is a tragedy
of the eternal triangle. The
play develops in operatic form,
the most notable numbers
being the chorus of Jenny and

Qutstanding Broadcasts
at Home and Abroad

anniversary cclebrations are
continuing in the Foundations
of Music series.

Unfortunately, some of the
most ardent Bach ““fans’ (if
the term is not sacrilegious)
arc unable to get to their loud
speakers at the early evening
hour of 7.5.

The Sunday evening orches-
tral concert offers a compensa-
tion, for I see that it includes
Bach’s Triple Concerto in A
Minor, the soloists being

APRIL REVUE.
Nelson Keys presides
over Wednesday’s
late night Revue at
10 p.m. (National)
with Hermione Gin-
gold (inset), Sylvia
Leslie, Patrick Wad-
dington, Joan Carr
and the Radio Three.

the girls in  the
dressing - room
scene, Treheller's

song about Corn-
wall, Jenny and

k-

Maurice’s first
duet, the ball
scene, the parting
of  Jenny and
Maurice, and the
trio  which ends
the play. The

music has been orchestrated by
Julian Burger.

BACH CELEBRATIONS

BacH lovers have ample op-
portunities to feast themselves
during the coming week. The

THE WARSAW
PHILHARMONIC,
one of the best-
known orchestras in
Europe, will be heard
to-morrow evening
(Saturday) at 7.1
in Beethoven’s Leo-
nora 3 Overture and
the Eroica Sym-
phony. The con-
ductor will be Bruno
. Walter.

Robert Murchic (flute), Jean
Pougnet (violin), and Harold
Samuel (pianoforte). Section B
of the B.B.C. Symphony Or-
chestra will be conducted by
Hermann Scherchen,

THE VOICE ALONE

“It is too bad,” writes
a Copenhagen correspondent,
“that Wireless World readers
do not understand Danish, for
they would be charmed by a
talk on Sunday evening at 6.30

to be given by Mr. C. V.
Bramslaes, Director of the
Danish National Bank, who

will taik about the International
Labour Movement. But do
take the chance cf hearing his
voice.”’ THE AUDITOR,
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HIGHLIGHTS OF THE WEEK

FRIDAY, APRIL 12th.

Nat., Chateau de Madrid. TB.BAC.
Orchesira (D). “Concert of
Contemporary Music.

Reg., Opera: " The Travelling
Companicn ”  (Stanford), Act I.
relayed from Sadler's Wells.
U“ Three Moods of Fame,” by
L’er Dunsany.

Stuttgart, 945, Lyric Drama:
“ Manfred " (Byren), with music
by Schumann.

SATURDAY, APRIL 13th.

Nat., In Town To-night. TMusic
Hall. €B.B.C. Theatre Or-
chestra.

Reg., BB.C. Orchestra (C) with
S. Rascher in Saxophone con-
certo  (Larsson). “Pianoforte
Recital by Pouishnofl. THenry
Hall's Guest Night.

! Abroad.

Abroad.

Rome, 8, Opera: ‘' The Master-
singers (Wagner).

SUNDAY, APRIL 14th.

Nat., Violin Recital by Melsa.
9Reginald King and His Or-
chestra.  YFolkestone Municipal
Orchestra. Yleshe Bridgewater’s
Harp Quintet.

Reg., B.B.C. Orchestra {C), con-
ducted by Julian Clifford.
9B.B.C. Military Band, conducted
by B. Walten O'Donnell. {Sun-
day Orchestral Concert. Con-
ductor: Hermann Scherchen.

Abroad.

Toulouse, 9, Concert Version of

“Tosza™ (Puccini).

MONDAY, APRIL !5th.
Nat., Flute Recital by Edith Pen-
ville. Y The Fol-de-Rols Concert
Party.  9B.B.C. Orchestra (E)

conducted by Joseph Lewis.
Reg.,, B.B.C. Dance Orchestra.
“Pianoforte Recital by Stefan

Askenase. ' The Bread-Win-
ner.”

Abroad.

Warsaw, 8, Concert by prize-

winners in the Wientawski Inter-
national Vielin Competition.

TUESDAY, APRIL 16th.

Nat., “The  Bread-Winner.”
‘ﬂ“ Freedom," talk by ] A,
Spender. 9 Serge Krish Septet.

Reg., B.B.C. Orchestra (E) con-
ductor: Frank Bridge. Variety
from the Coventry Hippodrome.

Ab'o&d.

Kalundborg, 10, Italian Opera
Music by the Radio Orchestra.

WEDNESDAY, APRIL i7th.

Nat‘, 8.15, BB.C. Symphony Con-
cert. Conductor : Sir Hamilton
Harty. 10, Nelson Keys in " The
Apnil Revue.”

Reg., The Vario Trio. . €Salt Sea
Ballads by the B.B.C. Male Voice
‘Chorus. 9" Inquest on Colum-
bine.”

Abroad.

Radio-Paris, 8, Opera “La Tra-
viata” (Verdi) from the Opéra.

THURSDAY, APRIL, 18th.

Nat.. 8, " Inquest on Columbine.”
9Gershom  Parkington Quintet.
Sinclair Logan (tenor).

Rez.. '