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EDITORIAL

Television
Accelerating Rate of Progress

HE combined efforts of the
Government-appointed Com-
mittee, the B.B.C. and manu-
facturers have succeeded in

establishing here a television service
which is the envy of all other countries.
It is a service of which we may very
justly be proud; but public response
has been slow and when we consider
the excellence of the pictures, the
reliability of the sets and the con-
tinually improving programmes put out
by the B.B.C., there seems to be some-
thing wrong if the public does not
respond and take advantage of it.

In a recent Address which he gave
before the Royal Society of Arts, Mr.
Kirke, of the B.B.C. Research Depart-
ment, said that the television service
was being seriously handicapped be-
cause the public was not responding by
buying a sufficient number of sets. He
emphasised the difficulties which lay in
the way of justifying an extension of
the service to other areas, which would
involve great expenditure, until a really
enthusiastic interest on the part of the
public in London to the service already
operating is assured.

It is not surprising, in these circum-
stances, that the manufacturers, in co-
operation with the B.B.C., should now
be launching a campaign with the
object of bringing home to the public
the fact that a television service is now
really established and that sets can be
bought at prices which are remarkably
low for the entertainment provided.
Whatever steps are possible will be
taken to make the public television
conscious, and the slogan of the cam-
paign is “ Television is here: you
cannot shut your eyes to it ! ”

There have been, during recent weeks,
indications that the public is beginning

COMMENT

to show- greater enthusiasm and every
possible encouragement should be given
to this attitude, not only to ensure that
the present expenditure on programmes
and transmissions can be justified, but
to pave the way for the further exten-
sion of television to other parts of the
country.

National Service
The Wireless Register

N this issue we publish again the
National Wireless Register Form
which first appeared last week.

The Wireless World has inaugurated
this National Wireless Register in con-
junction with the Wireless Telegraphy
Board in order that the Authorities
may be able to assess the potential re-
sources in trained or partially trained
wireless personnel in the country.

As we have already explained, filling
up the form does not involve any
liability, but will provide a means of
classifying those experienced in wireless,
so that in the event of an emergency
which would require that everyone
should put himself at the service of the
country, the right job could be found
for every person with wireless qualifica-
tions ; either continuing in his present
occupation or in some other where the
utmost use could be made of his
capabilities.

Those who are in reserved occupa-
tions would not, of course, be required
to volunteer for other work, but it would
still be valuable that they should be
included in the Register for the sake of
completeness, and because no matter
what occupation of value you may at
present be in there is always the possi-
bility that you can render still more
valuable service in another capacity. -

It is hoped then that every reader
will make it his business to complete
and post this form as early as possible
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Wireless Altimeter

“ECHO SOUNDING” FOR AIRCRAFT

HE radio altimeter for aeroplanes
has been something of a will-o’-
the-wisp. Though presenting the

 attractive theoretical possibility

of measuring the plane’s height above the
ground, rather than the sea level, it has
encountered major difficulties in a rather
long experimental life. One such diffi-
culty was that the simplest of the radio
altimeters has the unfortunate property of
repeating the same indication for a num-
ber of altitudes at regular intervals,
making possible an error somewhat like
that of confusing a.m. and p.m. when
reading a clock.  Such uncertainty may
be serious. Another. outstanding shert-
coming was that with the commoner
schemes the readings of altitude were only
as accurate as the frequency constancy
of the transmitter which sent the radio

feeds the small half-wave dipole transmit-
ting antenna via a short concentric feeder
line. Theé transmitting antenna radiates
in most directions, hence the dipole ‘‘re-
ceiving antenna’’ at the other end of the
wing of the plane receives both a ‘‘ direct
signal ”’ and a signal which has gone down
to earth and rebounded to the plane
{““reflected signal” in the diagram).
Both paths are show: in Fig. 1. Since the
two paths are not of the same length, the
two signals do not arrive at the same
time. To be of practical use a radio alti-

meter must be able to measure this time-

difference automatically, translate it into
terms of -plane height, and-indicate this

result promptly. The Model 1 -altimeter .
differs from others principally in the -

manner of making this measurement and
indicating the result. The transmitter

By Our New York Correspondent
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signal employed in making the measure-
ments. Since the ultra-high-frequency
transmitter is installed in the plane, and
aircraft conditions are severe, this is no
minor problem. Both difficulties have
been avoided very neatly in the new
Western Electric Model 1 altimeter
recently described before the American
Institute of the Aeronautical Sciences by
Lloyd Espenschied and R. C. Newhouse,
of the Bell Telephone Laboratories (New
York City). ‘
“The Model 1 altimeter begins with the
familiar basis of an ultra-high-frequency
transmitter carried by the plane and trans-
mitting to a receiver in the same plane
as suggested by the block "diagram of
Fig. 1. The UHF oscillator at the left

does not operate at
a fixed frequency,

FREQUENCY IN CYCLES PER SECOND

but is ““ wobbled "’
rapidly in a regular
manner. The fre-

quency modulation
is in a saw-tooth

REFLECTED SIGNAL

pattern as shown
by the solid line in

FD=FREQUENCY OF DETECTOR OUTPUT
Low -
FREQUENCY :
y 2

-TIME

Fig. 2 marked *‘ di-
rect signal.”” When
such a frequency- ,
modulated signal is received it is impos-
sible for the frequency variation of the
direct signal to be in step with the varia-
tions of frequency of the reflected signal,
because of the difference in travel time.
The delay of the modulation pattern is

Fxg 2.—Method of obtaining a frequency proportiénal to altitude.

much like the analogous process effected
by the first detector of a superheterodyne.

Describing the functioning of the de-
vice, the Western Electric Company
states ‘‘a city usually causes rapid
fluctuations of the order of 50 feet
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farmland causes fluctnations of lower fre-
quency and amplitude.  An isolated high
object such as a skyscraper or a chimney
is indicated only by a slight meter kick as
the aeroplanc passes over it, which may
not be noticed by the observer. . . . The
gas storage tank near the
Chicago airport is an excel-
lent thing upon which to
demonstrate the altimeter per-
formance. It is very useful as
a position indicator when ap-
proaching an airport on a
course which crosses an ob-

View of the transmitter, with
cover removed. At the centre
of the framework is seen the
double triode ‘‘door-
knob’’ valve, mounted
directly on the Lecher
wire tuning system.

struction of appreciable height and size,
since the moment of passage over the
obstruction is clearly indicated.”

Fig. 2 is largely self explanatory, ex-
cept as to the symbols employed. “‘h’’
is the height of the plane, ** C’ the speed
of propagation, and ““AF’ the peak
value of the frequency variation or modu-
lation. The proportionality between
time-difference and frequency-differcnce is
due to the use of a modulation curve made
up of straight-line sections. The differ-
ence-frequency is not actually constant
for a fixed altitude, but drops to zero
momentarily at each point where the

Wireless .
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: OR fairlv obvious reasons, the pilot of an aircrafl flying over, say, hilly counlry
i in conditions of poor visibilily is less intevested in knowing his height above
| sea icvel than in the height above the suvface of the earth dmmediately below him.
! The Western Electric Altimetey descvibed in this article gives a divect indication
! of ground clearance (height above the surface of the earthy which is precisely the
! information needed under the conditions envisaged.

t

P ———

This is

dashed and solid cmves cross.
shown by the lower pattern which is the

form ot the detector output.  The flat
tops of this curve predominate and repre-
sent the frequency to which the indicating
meter responds.  The height of the tops
changes with the plane’s height, but their
length depends upon the frequency of the
modulation.

It is very desirable to provide two
ranges for an altimeter, onc for normal
use and one for landing or other close
approaches to the earth. The Model 1
altimeter provides snap-switch  selection
of ranges of 0-1,000 and o0-5,000 fect. It

is interesting to note that multiple ranges
can be obtained in scveral ways with a
circuit of this sort, since it is possible to
cause a selector switch to operate on the
meter itself, or on the frequency modulat-
ing device. The latter is possible because
the difference-frequency is proportional to
both the number of frequency-modulation
cycles per second and to the amplitude (f)
of these cycles. This is true because these
two factors multiplied together represent
the rate-of-change of the transmitter fre-
quency, which when multiplied by the
time difference (2 h. C) becomes equal to
the detector output frequency fD. It is,

The various units of the altimeter equipment.

G, junction box ; H, receiving dipole.

A, receiver ; B, transmitter dipole (length is about 11in.); C, power supply unit, including HT
generator ; D, UHF oscillator ; E, indicating meter, calibrated in hundreds and thousands of feet ; F, range switch (hundreds to thousands of feet) ;

Total weight of equipment is 70 Ibs.
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therefore, nccessary that the modulation
be very constant.  This problem partially
replaces the one of oscillator constancy.
Frequency variations of the oscillator,
unless they are rapid and of considerable
amplitude, do not have the scrious conse-
quences which would appear in a system
attempting to establish standing waves
between the plane and earth on the basis
of a single frequency.

s Door-knob’’ Valve

The transmitter is shown partially dis-
assembled in the first photograph. It
employs one of the special double-ended
Western  Electric  triodes  previously
described in The Wireless World. These
““door-knob " tubes have the plate and
grid support rods carried straight through
the .bulb so that the tube may be inserted
in the centre of a Lecher wire tuning
system whose ends are short-circuited (for
RF). This arrangement minimises radia-
tion losses from the rods forming the
tuned system and approximately halves
the RF current flowing into each lead-in
wire of the tube. Since the wavelength
is below 1 meter this effects a considerable
gain in efficiency. The adjustable tuning
bridges and the upper tuned rod are
visible in the photograph, as is the tube at
the centre of the housing.

The second photograph shows the
essential component parts of a Model 1
equipment.  The front row consists of
the sending and receiving dipoles and the
indicating meter with its range-selecting
switch. The dipoles are less than a foot

Wireless
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long. They are carried on short lengths
of tubing which with the enclosed concen-
tric rod act as impedance-matching
devices and in turn connect to the
feeders (not shown) from sender and re-
ceiver. The indicating meter is a normal
DC meter working in conjunction with a
frequency-measuring circuit.  In the rear
row. from left to right are the receiver, the
power supply and control box, the trans-
mitter, and a junction box, all con-
nected by such lengths of shielded mul-
tiple-conductor cable as may fit the parti-
cular installation. Definite information is
lacking, but the frequency employed and
the appearance of the receiver both make
it fairly certain that the coupling devices
are concentric tuned lines with trombone
adjustment at the front panel.

PROBLEM CORNER—5

Test Your Powers of Deduction

‘ ENRY FARRAD, another sample

of whose correspondence is given

: below, has a reputation for cor-

rectly. diagnosing his friends’ radio

troubles. Readers are invited to work

this one out for themselves before turning
to p. 112.

99, Blomfontein Parade,
Surbiton.
Dear Henry,

Since you last heard from me I, too, have
been confined to my room-—sciatica, it
seems. A most unfortunate time, for I
wanted to give the garden a good digging
before the winter is too {ar advanced, and
now I have had to pay a fool of a man to
do it for me.

FEBRUARY =2nd, 1939.

Another regretiable occurrence is that just
when I wanted the wireless most it has let
me down.  Not altogether, vou understand,
but it is definitely not as good as it was,
and there seems to be more hum than usual.
Another thing—when your aunt was con-
necting up the extension loud speaker for me
she savs she got quite a shock from it. I am
quite certain that has never happened be-
fore. Can yvou understand it, my boy?

Your affectionate
Uncle Adrian.

What was wrong with * the wireless,”” and
why?

Amateur Transmitting

Station G5CD

At Hendon, London, N.W.4

This station, owned and operated by Mr. D. N.
Corfield, carries out experimental transmis-
sions on 1.7, 3.5, 28 and 56 Mc;s wavebands.

A considerable amount
of work is done under
*  artificial aerial condi-
tions. The inset picture
above shows the equip-
ment used for transmis-
sion on 57.68 Mc/s,
which can operate on
an input up to 100
watts. The station is
usually to be heard on
Sundays, in the morn-
ing on 1.7 and 3.5 Mc/s
bands and in the even-
ing on 3.5 and 56 Mc/s
bands. HT voltage
supply for the various
transmitters and test
equipment is derived
from a comprehensive
unit seen on the left of
the lower picture,
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Part L—HOW IGNITION SYSTEMS
AFFECT TELEVISION RECEPTION

T is fortunate that those types of elec-
trical interference which are so preva-
lent on medium and long waves have,
in most cases, negligible effects on the

ultra-short wavelengths earmarked for
television and other important services.
1t is unfortunate, however, that the re-
verse can occur and that certain forms of
electrical interference, while producing
negligible effects on medium and long
waves, can bring utter confusion into tlu
ultra-short wavebands by virtue of the
effects they produce.

Of the few forms-of interference which
may mar either or both vision and sound
channels of our television broadcasts onc
may tabulate :-

(1) Igmtlon svktema of internal combus-
tion engines.

(2) High-frequency medical apparatus.

(3) Oscillation from certain badly de-
signed broadcast receivers.

The interference due to the ignition
systems of motor vehicles of private and
commercial type is by far the worst
offender in this vespect, not only on
account of the effects of the interference
upon both the vision and sound channels,
but because of its widespread influence ; it
will accordingly be the only form to be dis-
cussed n this article.

Lakhten

t—

0 M”]\MAMMA

| ¢—————— 2.5 MICROSECONDS ———3|

Fig. 1.—Diagram showing waveform of an

interfering pulse produced by a discharge

from an ignition coil across the gap of a
sparking plug.

The interference is primarily due to the
high-voltage circuit of the ignition system
which provides a spark across the sparking
plug gap. At each spark a train of highly
damped oscillatory currents  will flow
through the high-tension wiring system,
and from it will radiate electro- -magnetic
fields. The reason why these currents are

By
F.R.W. STRAFFORD
(Research Dept.,
Belling and Lee, Ltd.)

The white spots on this
untouched photograph
of a television screen
are due to interference
from a near-by motor
car. The ‘“annoyance
value’’ of the interfer-
ence has been greatly
reduced by photographic
reproduction.
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oscillatory is due to the fact that the dis-
tributed constants of the ignition wiring
system comprise inherent inductances and
capacities, and these are set into oscilla-
tion by the momentary voltage pulse ap-
plied to the circuit by the spark coil, or
magneto.

The British Electrical and Allied Indus-
tries Research Association have conducted
a series of investigations into the spark-
ing mechanism of ignition systems with a
view to finding out the nature of the oscil-
latory currents produced thereby. Their
studies include some excellent high-speed
oscillography. These oscillograms show
that the current through the sparking plug,
at the time of discharge, consists of a series
of decaying oscillations whose funda-
mental frequency is of the order of 35
megacycles per second. These oscillations
rapidly decay to a negligible magnitude in
a time not generally greater than 24 micro-
seconds, depending rather upon the
general disposition of the high-voltage cir-
cuit and the length of lead employed. A
typical pulse of this oscillatory current
would look something like that deplcted in
Fig. 1

A very surprising and original finding
was that the peak amplitude of this cur-
rent pulse at or around its starting time
was of the order of 100 amperes, depend-
ing to some extent upon the gap length
of the sparking plug. It is mterestm\ﬂ to
note that the instantaneous peak ampli-
tude of the current in the transmitting
aerial at Alexandra Palace never attains
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anything near so great a value! It is in-
deed fmtunatc that the xadlatmg efficie ncy
of the high-voltage wiring in a vehicle is
less than that of the Palace aerial!

It is a simple matter to provide a suit-
able measuring equipment to verify that
the interfering fields from ignition systems
are mainly vertically polar1sed The re-
sponse of a horizontal doublet to this form
of interference is some ten times less than
when the same doublet is vertically dis-
posed. It is wondered whether the Radio
Corporation of America have adopted
horizontal polarisation for their experi-
mental television service for the same
reason.

It is difficult to measure or express the
field strength of ignition interference be-
cause of the transient nature of the dis-
turbance.

Effect on Television Reception

If one sets up a television receiver and
drives a motor vehicle close to the aerial it
will be observed that the picture will be
covered by longitudinal flashes of light,
exhibiting the general appearance of a
driving snowstorm in which the snow is
moving horizontally. Now, as the car is
driven away from the aerial it will be
noted that the flashes of light will diminish
in size rather than in brightness until they
ultimately become mere specks and appear
to become merged into the picture, The
most important point to realise here is that
the spot never appears to become grey or
dim, but rather to decrease in size and
ultimately vanish. Now, although the
shape of the initial pulse of ignition cur-
rent is known, it cannot truthfully be said
that we know much about the shape of
the pulse after it has passed as an electro-
magnetic wave through the ether, and as
a current through the aerial feeder, the
tuned circuits and detector of the receiver.
All we know from experiment is that the
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length rather than the brightness of the
actnal spot-appears-to decrease as the in-
tensity of the field is made to decrease
(for example, by driving the car to a re-
mote point).

Now, having a knowledge of the original
pulse shape and its effect upon the picture,
particularly as the magnitude of interfer-
ence is decreased, a logical determination
of what modificatiens to the pulse shape
are effected during its transmission may
be established. , A

As a start, let us suppose that. the
original oscillatory impulse as depicted in
Fig. 1 is undisturbed in its general shape
in the process of being transmitted through
the ether and the complicated network
comprising the television receiver until it
arrives at the termunals. of the detector.
After detection (rectification) it is clear that
the pulse will become uni-directional, and
will be represented as shown in Fig. 2(a),
which is, of course, an outline of one side
of the envelope of Fig. 1. This is the pulse
of voltage which would be applied to the
controlling electrode of the cathode-ray
tube. Now, supposing at the instant of
time T the amplitude v of the voltage ap-
plied to the controlling electrode of the
cathode-ray tube is of sufficient intensity
to produce full-vision white intensity on
the screen, then the amplitude over the
time from the origination of the pulse up
to time T would have the same effect. Tt
is quite clear, therefore, that an intensity
corresponding to - full-vision white will
occur over a time of duration OT.

Now let us take the vehicle to a more
distant point so that

Wireless
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4 microsecond for the full-vision white
period would be reduced in length to ap-
proximately one twenty-fifth of an inch,
and se on, pro rata.

This theory fits in with the observed
facts very nicely, and it can therefore be
assumed, with some degree of certainty,
that the envelope shape of the initial pulse
is not modified to any vast extent by the
circuit network through which the disturb-
ance has to trave! before it ultimately
reaches the contrelling electrode of the
cathode-ray tube.:

Wﬁeu Interference Disappears

The foregoing may also explain in some
measure the reason why the brightness of
the spot does not seem to change to-a very
great extent, although its dimensions do;
for we can visunalise the limiting time
interval becoming so short that the length
of the interfering spot becomes compar-
able, or small, In relation to the
diameter of the spot due to the electron
beam, thus producing the effect of the
intérference becoming submerged into the
picture mosaic.

While the theory is undoubtedly specu-
lative, it does appear that the annoyance
factor of television interference from' the
viewpoint of its effect on the picture must
be expressed in terms of the size of the
spot rather than by its brightness, for a
number of large dull spots would be far
more objectionable than the same number
of minute bright spots.

From the foregoing it is evident that any
instrument which is to measure the peak

the magnitude of
the impulse when it
arrives at the aerial
system of the re-

ceiver is much T
smaller, as depicted v
in Fig. 2 (b). Itis
clear now that the
time between initia-
tion and the in-

____IJ,_;_

(a) ()

< —

stant Ti1,- over
which the pulse is
of sufficient ampli-
tude to give full- -

0
’e——— 2.5 MICROSECONDS ————

T
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vision white, has
been reduced by
quite a considerable
amount ; for example, at a distance of a
few feet the impulse may be of such mag-
nitude that it has the effect of maintaining
full-vision white amplitude at the cathode-
ray tube for a period of 2} microseconds,
wheras when taken 30 or 4o yards away
the effective time over which this full-
vision white is maintained may be less
than 4 microsecond.

The electron beam which is scanning the
surface of the screen at a fixed velocity
travels from one side of the screen to the
other in approximately 100 microseconds.
On a screen 7 inches in width a pulse pro-
ducing full-vision white for 2} micro-
seconds will, by a little calculation, pro-
duce a spot between one-eighth and one-
fifth of an inch long, the spot due to a
pulse. occupying an effective time of

Fig. 2,—The interfering pulse of Fig. 1, after rectification ; the
diagrams represent two different amplitudes,

intensity of the interfering field will be
very different from that intended to
measure what might be regarded as the
annoyance factor, and due consideration
must be given as to which type of
measurement will be preferable.

It is evident, from an inspection of the
interfering pattern obtained on pictures in
known field strengths exceeding 1o milli-
volts per metre, that at a distance of 30
to 4o feet from the side of a main road the
peak intensity of the interfering field, from
the ignition systems, must be of a similar
order to those of the incoming signals
themselves, that is, to the peak amplitude
at full-vision white modulation.

Apparatus . is not as yet available
whereby the exact instantaneous peak
amplitude of the ignition interference can
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be measured, but it is safe to predict that
very high figures would be obtained,
because the indications in practice so

‘obviously point that way.

So far as the interference with the sound
reproduction is concerned, this is another
matter, since the principles involved are
so very much different in that the ear is
now involved instead of the eye.

H we assume, as we did in the case of
vision, that the actual envelope shape of
the pulse is relatively unaffected by the
aerial and receiver network, -then the loud
speaker will receive pulses. of current of
similar shape to that shown in Fig. 2.
Now these pulses occur rhythmically in
the firing order of the engine ; at an engine
speed corresponding to 30 miles per hour
for average vehicles, the number of spark-
ing impulses per second is of the order of
50, but the pulse itself lasts for a very
much shorter period than the actual time
between each pulse; hence the effect of
the pulse current in the voice coil of the
loud speaker will be to cause the dia-
phragm to.be set into oscillation at its
own natural frequency, and the time over
which it tends to oscillate will be deter-
mined largely by its own electrical and
mechanical damping. The result is a
rhythmic clicking sound, very much like
that produced by a distant machine gun.
In either the measurement or the expres-
sion of the interfering effects of ignition
systems with television reception, it must
be made clear whether reference is being
made to the vision or sound channel.

Independent of the method used for the
measurement of the interfering field inten-
sity, it will be interesting to see how this
intensity changes with the distance from
the source. If an initial measurement is
taken at a distance of about 10 yards
from the bonnet of the vehicle it will be
observed that the intensity has.fallen to
approximately one-thirtieth at a .distance
of about 130 yards. At a distance of
about 60 yards the interference will' have
fallen to approximately one-tenth: of its
original value.’

It must not be forgotten that these
measurements must be taken under con-
ditions where no stray effects can be intro-
duced. It is well known, for example,
that the interference can be picked up by
telephone and telegraph wires and carried
some distance and re-radiated on to the
receiving aerial, but this is hardly a fair
test. It is also possible for reflections to
occur, so that as one recedes from the
source of interference the actual field in-
tensity exhibits a succession of maxima
and minima. Here again the presence of
some conducting obstacle or obstacles is
indicated. -

Having given quite a lot of considera-
tion to the cause, and nature of the effects,
of ignition interference, it is now necessary
to deal at' some length with the means
whereby the effects may be eliminated
from the response of a television receiving
system. Part II of this article will attempt
to cover that important aspect of the
subject. ,

! ERA Report M/T47. Short Wave Interfer-
ence from Ignition Systeins.
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Part V.—Constructing

S the exciter unit is designed to
operate on two wavelengths, viz.,
21 and 42 metres, the same pro-
vision must be made in the power
amplifier. We can use either switching or
plug-in coils for waveband changing, but
the latter are in general the more satis-
factory. RF currents of some magnitude
circulate in these circuits and a very little
resistance in the wrong place can lead to
quite a serious loss in power,
Idle coils may also prove troublesome,
for if with the stray capacities they reson-
ate to the working frequency, losses will

and Adjusting the Power Amplifier -

take place through absorption. By
properly designing the amplifier the
neutralising will hold with any set of coils
likely to be used. We can now draw the
complete circuit of the amplifying stage
which takes the form of Fig. 11.

If a metal chassis is used the grid
circuit tuning condenser, C1, should
be mounted on an insulated bracket, as
the moving vanes are not actually con-
nected to the earth line. If this is incon-
venient they could be made ‘‘ earthy "’ by
shifting C2 and connecting it between R1
and the moving vanes of Cr.

= 0.005 mid

L1

EXCITER

There would
probably be no
L\ +HT ‘noticeable  differ-
3BOV .
ence in the per-
RE formance by
CHOKE

making this change
though it is a good
policy to complete
all tuned circuits in
transmitters in the
most direct way
and avoid including
non - essential com-
ponents that may
have an appreci-
able RF resistance
at the frequency of
operation.

For the grid
circuit the coil Lz
can be wound on a

L4

FEEDER TO
AERIAL

Fig. 11.—Theoretical
circuit of the power
amplifier., The
neutralising conden-
ser C3 must be proof
against short circuits
and capable of with-
standing the full HT

voltage.

:1 HIS instalment deals with the

construction of the PA stage
(from which energy. is fed to the
: " Detailed
tnstructions for making initial tuning

radiating aerial system).

and neutralising adjustments to the
unit are grven.

standard four-pin former and the extra
pair of pins utilised for the small coupling
coil connections.

Another method of coupling that has
been found very satisfactory in practice is
to make up a two-turn coil from stiff wire,
and of larger diameter than the coil
former, and mount it so that it encircles
L1 and is coupled to the lower or earthy
end of the grid coil. The illustrations
show how this can be arranged.

Grid Bias Arrangements

-As the valve is operated as a Class *“C”’
amplitier, grid bias has to be obtained
from a battery, or at least from a source
of constant voltage, but it is also an ad-
vantage to include a resistance as well, Rt
in Fig. 11. This has a compensating
effect, as the extra grid bias obtained with
the resistance will depend on the RF in-
put. If the excitation increases, so will
the grid bias and vice versa.

The citcuit shows the inclusion of a
screen between the grid and anode circuits
of the valve. It has been included to
prevent, or at least minimise, direct
coupling between L1 and L3.” Any
coupling between these two coils not only
makes neutralisation more difficult bat
when the stage is stabilised it only remains
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so at or near to one particular frequency.
By eliminating the unwanted coupling the
valve can be neutralised at, say, 42
metres, and it will also be correctly
neutralised when the z2I-metre coils are
plugged in, or coils for any other wave-
length for that matter. The alternative
would be to screen individually the coils,
but this is neither desirable nor practical ;
first because screening cans of very large
size would be required, and secondly, it
hinders the charging of the coils.

The salient features of the anode circuit
have already been discussed, and now we
are only left with the coils for L3 position.
Two coils are needed, one for 42 metres
and the other for 21 metres, and they
have been wound on the Eddystone glazed
Frequentite formers.  These formers
measure 23in. in diameter and they are
grooved for winding 7} turns to the inch.
As the coil is centre-tapped it is most con-
venient if we have an even number of
turns, as an odd number would entail
bringing the tapping down from the top
and there are no holes on the top of the
former through whiclh. wires can be
passed. '

For the 42-metre coil, 20 turns of .
No. 14 cnam. wire are  employed,
while for the 21-metre coil 8 turns.
of the same ‘gauge Wite are rcqlnred
. Though ‘there are. holes in the
Towers part of the former at every
alternate groove it ‘is well nigh im-
possible to” thread’ the thick wire
through them  and . .
bring it out again g
andfz down™ t6" the” ‘ \“‘ .
plugs on .the sub- R
base. At least, the
writer found .it to
be so. -

It is suggested
that about one inch
of wire be passed
through and turned
over to anchor the
ends of the coil.
The connecting
wires are then
soldered to the last
turn at each end
just before it enters
the former.

The only other
part of the circuit
that needs com-
ment is the resist-
ance Rz and
condensers C4 and
C5. Rz takes the
place of the usual centre tap on the
filament winding while C4 and C5 are RF
by-pass condensers.  This combination
provides the shortest possible return pati
for both anode and grid circuits and also
confines the RF to the wiring in the unit
and keeps it out of the filament leads. A
resistance of about 30 ohms is suitable
for Rz and the one actually used was a
Claud Lyons H.D.30 Hum-Dinger.

In order to keep check on the operation
of the transmitter we shall require to
know the anode current of the valve and
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occasionally the grid current. Au anode
current meter should be regarded as an
essential part of the set and it is connected
in the HT positive linc at the point marked
A. In the illustration of the unit the two
terminals for connection of this meter are
the pair on the right-hand side of the
chassis, while the two on the left are those
marked B in the grid circuit.

With 10 watts input the anode current
will be about 30 mA under normal con-
ditions of operation, but bearing in mind
future requirements a meter capable of
recording up to 75 mA at least should be
obtained.

Malti-Purpose Meter

For grid current measurements a milli-
ammeter reading up to zo mA will suffice
as the average value of current in this

. cireuit is of the order of 10 mA only. If

it is desired to make one meter serve for
all purposes, at least at the outset, then
a multi-range instrument should be ac-
quired, as a grid-circuit meter will be
necessary: when neutralising the amplifier.

We now come to the lmportant question
of the valve for the amplitier. Mention
has already been made of the Mullard

Power amplifying i
unit showing
anode connection { 1 63
when a TZo8/z0 K
valve is fitted.

TZos5/ 20, aud this is a very good example
of an inexpensive power triode for amateur

wavelengths. Its filament requires 6 volts
at 1.1 amps and the valve capacities are
not unduly high.  This firm have just
introduced a new transmitting valve of
the same power rating but with appre-
ciably smuller valve capacities and having
the anode lead brought out to a plug con-
néction on the top of the bulb. It is
suitable for use down to five metres and
it is known as the TZo8, 2o.

The unit was built betore this new
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valve came to hand and if a TZo8/20 had
been available at the time we would have
fitted a-chassis_valveholder instead of the
baseboard one shown, as this enables a
shorter anode lead to be used. Though
the grid lead will come up from below the

chassis its length will be only about Zin.

longer than the existing one, but the
anode lead will be shortened by about
14in. This will make no difference to the
operation on 42 or 21 metres, but the
shorter anode lead will be an advantage
if the unit is used as a straight amplifier
on 10 metres, by interposing a frequency
doubling stage between it and the exciter.
The initial adjustments for neutralising
will, however, be the same whichever
valve is used. The TZo8/20 has a 7.5-
volt filament and requires 1.1 amps. ‘
Before HT is applied to the power
amplifier it must be neutralised, which is
done with the filament hot and an RF
voltage applied to the grid circuit.
This adjustment can be made on either
42 or 21 metres; we will for explanatory
purposes decide on 42 metres. First set
the neutralising condenser C3 to about
one-tenth of its full capacity, plug the 42-
metre coils in exciter and amplifier units
and apply a negative bias of -48 volts to
the grid of the power amplifier. A milli-
ammeter should be connected to the
terminals B.  Join the
coupling coils on the units
together by a length of
twisted flex, or better still,
a piece of low-impedance
feeder cable (70-80 ohims).
With the exciter oscil-
lating, tune the grid circuit
of the amplifier to reson-
ance, which will be indi-
cated by the highest reading
on the grid-circuit milli-
N\ ammeter. It should read
i about 15 mA.
If the link“circuit coils are
coupled too tightly more

grid current than is de-
sirable will' flow, and it is
quite possible for

the coupling to be
so tight that it stops
the exciter valve
from oscillating.

Now couple the
absorption  wave-
meter, previously
tuned to the work-
ing wavelength and
in which a small
flash lamp has been fitted, to the anode
coil of the PA and tune this circuit to
resonance. The lamp should glow and
the needle of the grid circuit meter will
kick violently. Now increase the capacity
of the neutralising condenser C3, using a
tool with a long insulated handle, until
the lamp ceases to glow, at the same time
making any necessary corrections to the
grid and anode circuit condensers C1 and
CO, as any change in C3 will affect the
tuning of these two circuits, especially the
grid circuit.

The final adjustments of C3 should be
made without the wavemeter and by
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noting the effect on the grid current. A
setting for this condenser must be found
that on swinging C6 slowly through reson-
ance no flutter is scen on the grid cur-
rent meter.

vy bummy
- AERIAL

Fig. 12.—-Method of coupling the PA anode
circuit to a dummy aerial, using a low-impe-
dance link (twisted flex).

There will be a gradual fall in grid cur-
rent as C6 is rotated towards minimum
capacity, but if the stage is incorrectly
neutralised the needle will flicker as C6
passes through the resonant position.

Having ncutralised the amplifier a re-
duced value of HT, say 250 volts, can be
applied to its anode. Now when L3 C6
is tuned to resonance the anode current,
measured by a meter inserted at A, will
fall to a very low value, about 5 to 6 mA
only, but any movement of C6 each way
will cause a rapid rise in current.

This fall in current at resonance 1is
characteristic of Class *“*C "’ amplification.
One would not usually run a transmitting
valve without power being drawn from the
anode circuit as valves can be quickly
damaged by so doing, but in the present
transmitter those valves mentioned will
safely withstand this treatment as they are
rated to dissipate on the anode far more
power than is actually being put into them.

Anode dissipation is the difference
between the power applied to the anode
and the power taken out by the load.
Thus if we apply 10 watts to the anode
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and draw 5 watts of RF for the aecrial,
the anode dissipation is 5 watts. Now
both the TZos5. 20 and the TZo8 20 have
an anode dissipation rating of 20 watts
and one of the advantages of the begin-
ner choosing a larger valve than the im-
mediate requirement demand is that it is
not likely to be damaged while initial
adjustments are being carried out and
experience gained in handling the trans-
mitter.

The next step is to make up a simple
dummy aerial in which the power from the
transmitter can be absorbed while making
the final adjustments as it would be con-
trary to one’s licence to do this on a radiat-
ing aerial. It need be nothing more elabor-
ate than an absorption
wave-meter fitted with a
six-watt car lamp.

A single turn of wire
wound round the centre
of L3 and joined by a
low-impedance link to
another single-turn coup-
ling coil on the dummy
aerial, as shown in
Fig. 12, serves quite well
for this testing cir-
cuit.

The full HT of 350
volts can now be ap-
plied to the amplifier
valve and leaving
L3 C6 tuned as pre-
viously  described  for
minimum anode current
the dummy aerial is
tuned to resonance, when
the lamp will light quite
brightly.

It the

The arrangement of the

components housed un-
derneath the baseboard.

adjustments

10

panied by a rise in anode current and a
decrease by a fall.

The point to remember is that C6 is
always tuned for lowest anode current
while the coupling between the aerial, or
dummy aerial, and the PA tank circuit
is adjusted for highest anode current. The
grid circuit is always tuned for maximum
grid current.

The correct operating conditions with
10 watts input and with 350 volts HT is
with the dummy acrial coupling adjusted
so that the amplifier draws 29 mA. It
can be made any value up to about 50 mA
by adjusting the coupling. The grid

current will be of the order of 8 to 9 mA.
1f all the circuits of the transmitter are

have been made correctly the anode cur-
rent of the amplifier will rise when power
is taken from the anode circuit. At the
same time there will be a fall in grid
current,

It the coupling between Ly and L6 is
varied there will be a corresponding in-
crease or decrease, according to the nature
of the change in coupling, in the brightness
of the lamp, an increase being accom-

LIST OF PARTS REQUIRED

(8]

Glazed Frequentite coil formers
Eddystone No. 1060

M

I'requentite sub-bases  Eddysione No. 1091

—

Frequentite base Eddyvstone No. 1092
Four-pin coil formers threaded 14 T.D.L
Eddystone No. 936

I~

Midget stand-oft insulators
Eddystone No. 1019

~

i8]

S, baseboard mounting valvcholders 4-pin
Eddystone No. 949

1 Split-stator  transmitling
mmfds. cach scction, €6
Eddystone No. 1081

condenser, 50

1 Short-wave REF choke transmitting tvpe
Eddystone No. 1o22

-

40 mmids. variable condenser, double-
spaced vanes, €l Premier Tro 40T

Neutralising condenser, 1.5 to 20 mmlids,,
C3 Jj.B.

-

3 o.or mfd, mica condensers, €2, C4, €3

T.C.C. Type "M or Dubilier 691\W

0.005 mid. mica condenser, 500 volts DC

working, €7

T.C.C. Type 340 or Dubilier Type 620
Hum-dinger, 30 ohms, R2

Clande Lvons FD.30

5.000 ohm resistance, 2 watl, R1

"

-

-

Erie

Insulated terminals  Belling-Tee Type ““ B

[N

Insulated extension spindles
Eddystone, Bulgin or Premicr
1 G-way conncector Bryce
2 Knobs Bulgin K16
1 Chassis (plywood), 12x9x1}in..
1 Aluminium screen gx7lin.
Quantity No. 20 SWG En. wire, No. 14
SWG En, and No. 16 SWG tinned copper
wire.
1 Valve, Mullard TZos/20 or TZo8/z20

properly in tune then the lamp in the
dummy aerial will be almost at full bril-
liancy, indicating that an RE output of
about six watts is being obtained.

This experiment repeated with the 21-
metre coils will show that the RF output
is approximately the same on both waves.

There will be no need to re-neutralise
after changing the coils as this process
needs carrying out only on one wave-
length for it holds good on all others. Of
course, if the valve is changed then the
amplitier will have to be reneéutralised.
Of the two valves mentioned the TZo8/ 20
is slightly more efficient on the higher
frequencies and if it is proposed to trans-
mit on 10 and 5 metres later it will prove
a good investment. Incidentally, the
transmitter as described can be arranged
to give a moderately good RF output on
ten metres by operating the amplifier as
a frequency doubler, but we will defer a
discussion on this matter to a later date, as
there are several matters of more import-
ance, such as the design of the power
supply unit and the method of keying the
transmitter, also the possibilities of apply-
ing modulation for telephony transmis-
sion, to be dealt with before we need con-
sider its use on the ultra-high frequencics.
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- A Case for Legislation

I AM not, as many of ycu know, one
who- places much faith in proverbs—or
wisecracks, as the younger generation
term them—but the one which states that
it is an ill wind that blows nobody any
good has certainly proved true of late in
my own case. I dare say that there are
quite a number of you who sometimes
have an idle moment after studying the
sporting pages in your daily paper and
endeavour to fill it by turning to less im-
portant sections of the journal dealing
with the daily doings of dictators and
divorcées, and probably you may have
noticed that a month or so ago a large
part. of the Thames Valley was plunged
into darkness for several hours owing to
what the B.B.C. would euphemistically
call a technical hitch.

At the time it occurred I was engaged
in endeavouring to trace the source of
certain very aggravating interference to.
television which a friend whe lives in that
area was experiencing. Naturally, I was
exceedingly annoyed when the lights went
out, as, of course, the television set went
off also, and I complained bitterly of my
wasted journey, as there was no longer
any television to be interfered with.

I had, as a matter of fact, spent many
fruitless evenings in endeavouring to trace
interference, which affected both the vision
and the sound side of the Alexandra
Palace transmission, but was not apparent
on the ordinary broadcasting wavelengths.
I had patiently scoured the neighbourhood

An acidulous “spinster.

with my interference tracking outfit and
had succeeded in tracing it, as I believed,
to the residence of a rather acidulous
spinster living next door, who was, how-
ever, not very helpful and had taken
umbrage at my enquiry as to whether she
had recently installed an electric beauty-
treatment apparatus.

When the power suddenly failed, my
friend brought an up-to-date battery set
into serviee to beguile the time, and en-
deavoured to tune in America on the

- 13-metre waveband.

NBIASED

I was distinctly
surprised to hear obvious signs of man-
made static of a type which appeared
familiar, and, hastily switching on my
portable interference-tracking gear, I dis-
covered that on the television wavelength
the trouble was as bad as ever, even
though the mains were off. I at once
realised that this was a very important dis-
covery and that *he black-out was a bless-
ing in disguise. The fact that the power
was off did not, of course, affect the inter-
ference-conducting properties of the mains
in any way, but it did mean that all the
host of mains-operated devices were ruled
out as sources of interference.

Distinctly puzzled, I went into the street
with my gear and once more traced the

FREE GRID
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trouble to the housc of the acidulous
spinster, and, feeling thoroughly aroused,
I determined to solve the mystery once
and for all, even at the cost of being
arrested on the time-honoured charge of
conduct whereby a breach of the peace
might have been occasioned. When she
responded to my knock I noticed the same
peculiar phenomenon that I had observed
before, namely, that during the actual
time she was with me the interference
ceased. I therefore determined to dis-
cover what she did after slamming the
door in my face.

With this end in view, I peered through
a chink in the blind of the front room
and beheld her sitting by the light of a
guttering candle doing nothing more
depraved than stroking one of a large
number of cats with which she was sur-
rounded. 1 was completely nonplussed
until the interference suddenly and tem-
porarily cleared up as she paused to put
down one cat and take up another, and
in an instant the-truth flashed upon me,
and I recollected my old schoolboy experi-
ments of rubbing catskin to produce static
charges. Although I have discovered the
cause of the trouble, I am no nearer to
eliminating it. The obvious cure would
be to earth all the cats permanently, a
task which I would gladly undertake.

One for Henry Farrad

T has always been one of the guiding
principles of my life to give even the
devil his due, and consequently when I
received a letter the other day from a
friend up North, in which he somewhat

’
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A letter from
a friend.

bitterly anathematised the manutacturer
of a certain anti-static aerial, which he
declared to be a dud, I at once constituted
myself as counsel for the defence, and in-
formed him that it was much more likely
that it was the maker of the set who was
deserving of censurc.

In a subsequent letter my friend said
that the set was new and completely up
to date and was, therefore, beyond
reproach, a piece of utterly illogical
reasoning to which I fear far too many
people are pronc nowadays. I did not
attempt to shufile out of the difficulty by
telling the sufferer that he must expect any
interference that was present to show up
more on a new set than on an old one
because of the far greater sensitivity of the
former. This easy get-out is one which
many so-called technical advisers fre-
quently use in order to cover up their
inability to  diagnose the trouble
accurately.

It is quite true that the more sensitive
the set the more interference it will pick
up and, therefore, a modern receiver
might be expected to be more noisy than
an old one. The obvious solution would,
on the face of it, seem to be to employ a
suppressor in the mains lead and a good
anti-static aertal, and this is another -

~ stance of where many so-called technicians

come unstuck, for with many modern set:
such a remedy will have very little effect
at all.

The truth is that it is, after all, the set
that is the cause of the trouble, but not
because of its great sensitivity as the tech-
nically ill-informed would have us think,
but because so many set-makers neglect
the elementary precaution of screening the
wire which connects the aerial terminal to
the first tuning circuit in the set. With a
modern superhet, these few inches of wire
are all that are required to pick up nearly
all the interference that is going and com-
pletely nullify the cfforts of the anti-static
aerial, the makers of which wrongly get
blamed for a delinquency of the set manu-
facturer.

This was, as I expected, the cause of the
trouble in this case. My friend had
hitherto been using one of the earliest all-
mains sets made in which the makers had
very wisely gone to a lot of trouble to
screen the lead I have referred to and,
indeed, every other lead in the receiver
(Philips Type 2511, Vintage 1928). This
set had been displaced by a modern one
in which complete screening of the internal
connecting leads had been neglected (no
names, no libel actions) with the results
that I have indicated. I have left my
friend to argue it out with the set makers
who, I feel sure, will not be at a loss for
an excuse,



The Wireless World, Felruary 2nd, 1939

NEWS oF THE WEEK

wa {

B.B.C. FOREIGN SERVICE
Revised Schedules and Staff

Reorganisation

AT the request of many Euro-

pean listeners, all B.B.C.
Regional transmitters, except
those for Scotland, Wales, and
Northern Ireland, are broadcast-
ing news in French and German

from 6 till 6.45 p.m. on Sun-
days, and from 7 till 7.45 p.m.
on weekdays.  These trans-

missions, as well as a bulletin
in Italian, which will immedi-
ately {follow them, will also be
broadcast from Daventry GSA
on 49.59 metres. This wave-
length varies with the seasons,
and will be replaced by GSE,
25.29 ~metres, on February
12th.

Items which are considered to
be of sufficient importance to
justify the interruption of home
programmes for five minutes are
now broadcast in German from
medium-wave trapsmitters at
10.45 p.m. on weekdays.

As a measurc of co-ordina-
tion, the B.B.C.’s Empire News
Service and Foreign Language
News Service, previously under
separate Editors, have been
brought together in an enlarged

Overseas News Section under
an Overseas News Editor. DMr.

A. E. Barker, former Editor ot
the Foreign Language News
Service, has been appointed to
this post.

The Arabic and Spanish-
Portuguese services, also in-
cluded in the new scction, re-
main under the same Editors as
hitherto.

U.S. GOVERNMENT
STATION

Plan for Latin American Trans-
missions
A BILL calling for an appro-
priation of $700,000 for the
construction of a Federal Broad-
casting station in Washington,
with provision for a further
$:co,000 per annum for mainten-
ance, was presented to the
United States Congress by a
Repusentative a few days ago.
1t is proposed that the Navy De-
partment should operate the
station, which would be primarily
concerned with counteracting the
propaganda braadcasts for Latin
America transmitted by totali-
tarian States.

The Paris edition of the New
York Herald Tribune calls atten-
tion to reports which state that
the Government will take over
the 20-kW short-wave station at
San Francisco at the close of the
World’s Fair in that city.

PR

TELEVISION CAMPAIGN LAUNCHED

Hopes for a Nation-wide Service

R. F. W. OGILVIE, Direc-

tor-General of the B.B.C.,
who, with Mr. C. O. Stanley,
Chairman of the Television
Development Sub-Committee of
the R.M.A., was ftelevised last
Thursday morning when they
launched the campaign to
popularise television in London
aud the Home Counties. Speak-
ing principally to the industry,
he said : " Television cannot help
going forward, but the pace at
which it is to go forward will

depend  upon  the close and
friendly co-operation between
vou, who make and maric? tele-

vision sets, and ourselves at the
B.B.C.”

A Nation-wide Service

Whilst recalling that we are
only at the beginning of tele-

vision as a nation-wide scrvice,

Mr. Ogilvic gave the assurance
that ‘‘ no change that we make

will affect sets for some years to
come.”’

Mr. Stanley, who spoke imme-
diately following the D.G., said,
“ To-day we begin a campaigu
to make evervbody television
conscious; to show that the effort
and monev expended on launch-
ing television has mnot been
wasted, but on the contrary has
laid the foundation for a great
new public service of entertain-
ment,  Television must  con-

tinue to progress.
Its service area
must be extended.
It must become a
national service.”’

MR.F. W.OGILVIE
before the Emitron
camera at Alex-
andra Palace when
he launched the
R.M.A.-B.B.C. tele-
vision campaign,

Referring to the
present prices of
televisors he said, ‘“ I can assure
you and the public there will be
1o further reductions.”’

Transatlantic Sales Contest

It has been stated in the
American periodical  Business
Week that 1939 will be a tele-
vision year in the U.S.A. and
that more sets will be sold in
New York than in London. Mr.
Stanley read a cablegram which
was sent from the Television
Development Sub-Committee ac-
cepting the challenge for a
friendly transatlantic sales con-
test—London v. New York. .

In an earlier speech Mr.
Stanley stated that British tele-

vision receiver sales were ap-
i proaching the million - pound
mark.

C.B.S. EXPERIMENTS

High-freq

q .

y Br

in America

IGHT high-frequency stations
located in widely separated
soctions of the United States
will be available to the Colum-

bia Broadcasting System  {ol-
lowing the inauguration this

week of W6XDA, ‘xnd the open-
ing in  April of its already
famous television transmitter.

WzXDV in  New York,
WoXHW in Minneapolis, and
WOXDA in Los Angeles broad-
cast regular C.B.S. network
programmes several hours a day
for experimental purposes. The
first two stations operate on
31.6 Mc/s (9.5 metres), and the
third on 35.6 Mc/s (8.4 metres).
These transmitters offer consider-
able scope for research into the
behaviour of  ultra-high  fre-
quencies under different condi-
tions. W2XDV is surrounded
by steel skyscrapers, WoXHW
is situated on flat ground in a city
with few high buildings, while
W6XDA, is located in close
proximity to the Sicrra Madre
Mountains.

With the advent of television
in America, rcceivers will be
put on the market capable of
picking up high-fidelity pro-
grammes from such stations as
these.

BB.C. STAFF AND NATIONAL

SERVICE

HO is an executive on the

B.B.C. staff? Everyone at
Broadcasting House is asking
this question following the in-
clusion of B.B.C. executive and
administrative staff in the
National Service Schedule of re-
served occupations. In the strict
interpretation of the term there
are ouly four ‘‘executives’ in
the Corporation—one to each of
the four Divisions, namely, Pro-
grainmes, Administration, Public
Relations and Engineering. It
is considered, however, that
““executive ”’ is a generic term
for the purposes of the Schedule,
and in practice will include the
majority of officials on the staff
over the age of 25.

BROADCASTING IN WAR

Confiscated Wireless Sets in
Barcelona
TI-IE importance of wireless in
time of war was illustrated
practically in Barcelona during
the days immediately preceding
the entry of Nationalist troops
into the city. By order of the
Government, all  wireless  re-
ceivers had been confiscated for
a period, in consequence ot
General Franco’s propaganda
transmissions.

Before the city fell,
Franco made a broadcast in
which he gave assurance that
he would not bomb or shell the
city. His words were not gener-
ally heard. If they had been
they would, as observed in T/e
Timmes, have disposed of the oue
menace of which the inhabitants
lived in greatest terror—an
attempt such as was made in
March to bomb Barcelona into
submission.

General

P.A. AT THE WORLD’S FAIR
Three-Thousand-Watt Output
SIXTY powerful high-fidelity

loud speakers, delivering an
output of three thousand watts,
are being installed for the exten-
sive PA system at the World's
Fair, Treasure Island, in San
Francisco Bey. The system
which was designed by the
R.C.A., provides for picking up
pregrammes at any one of twelve
peints in the grounds, and for
the handling of six different pro-
grammes simultaneously.  This
sound system, which provides
loud speakers in thirty-six parts
of the grounds, is conly half of
the installation, for an immense
broadcasting control centre is
being incorporated in the State
of California Broadcast and
Auditorium Building.

Adjacent to the control centre
is a large broadcasting studio,
seating 3,200, and several smaller
studios. From what is called a
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radio promenade, the pro-
grammes presented in three of
the studios will be visible to
visitors  through  sound-proof
windows and audible through
concealed loud speakers.

EDUCATIONAL BROADCASTS
The Position in India

IRELESS as a means of

education is rapidly gain-

ing ground in  popularity

throughout the world. The

organisers of broadcasting in

realising this and, as has already
been announced, transmissions
for schools are regularly being

radiated from Delhi, Bombay,
Calcutta and Madras.
It is, however, little use

broadcasting programmes for
schools that are not equipped
with receivers. With a view to
raising money for equipping
schools, the A.I.R. Calcutta
station recently held a concert
at the New Empire Theatre
under the title ‘‘Radio on
View ’ for which the stage was
fitted out to represent a studio.
The proceeds of the concert,
after deducting expenses, has
been added to the School Broad-
cast Fund.

The Government of Bengal is
to equip, as an experiment,
eleven schools with receivers,
and if this proves satisfactory
other schools in the Province
will also be equipped.

The Educational Department
of the Calcutta Corporation has
been approached, and it is hoped

that it will undertake in the near’

future the equipment of the
city’s model schools.

Wireless
Worrlal

STUDIO ON SPRINGS
Hollywood’s Room Within a Room
TUDIO “G” in the Holly-
wood headquarters of the
National Broadcasting Company
is actually a room within a
room. Specially designed to
accommodate the 1,800 - pipe
organ which has just been in-
stalled there and to keep the
sound from carrying beyond the
walls (such as is the unfortinate
case with the B.B.C.’s Concert
Hall at Broadcasting House),
the studio is hung on springs.
It is literally a box suspended

; .~ | within a room; even the ai
India have net been slow i | g r

ducts are joined with flexible
joints. The walls are designed
to give the amount of resonance
desired for perfect reproduction
of the organ tone, being par-
tially treated with a sound-
absorbing material and partially

- finished in smooth texture for

sound reflection.

INDIAN ADVISORY COMMITTEE
HE Government of India 1s
soon to constitute an Ad-
visory Committee in Madras
for All-India Radio. It will be
composed of the Controller of
Broadcasting (president), the
station director and four or
five non-officials. The Com-
mittee will meet quarterly and
lay down broad lines of policy
on the programme side. )
As part of the plan for the
expansion of their rural broad-
cast department, the Madras
Government also propose to
afford radio engineers the facili-
ties of a fully equipped labora-
tory in order to carry on
research with a view to the pro-
duction of cheap receiving sets.

THE MOST POPULAR NEWS

BULLETIN

HE Listener Research staff at

Broadcasting House have

discovered that the 6 o’clock

news bulletin has the biggest

audience. The 9, 10 and 7

o’clock bulletins follow in that
order. :

Following correspondence re-
ceived from listeners, the B.B.C.
is considering the transfer of the
10 p.m. Regional News to the
National wavelength at 9 p.m.,
the former being especially popu-
lar owing to the inclusion of
topical talks.

FROM ALL
QUARTERS

Amateurs in Czecho-Slovakia

Apour two hundred amateur
wireless operators in Czecho-
Slovakia, who were licensed before
October 10th, 1938, have been
granted permission to recommence
their transmissions. The authori-
ties, however, are not prepared to
issue new licences.

News from China

Mr. H. E. Scorr, of Hayes,
Kent, reports good reception of
the Chinese short-wave station
XGOY (? XGRY),, working on
9.5 Mc/s last Sunday, January
29th. Announcements were made
in English and French, and trans-
missions are radiated between 8
and 10 p.m. G.M.T. cach evening,
with news in English at 9 o’clock.

Newfoundland and Broadcasting
THE broadcasting possibilities
opened up by the new radio-
telephione service which links New-
foundland to tihe outside world
through the Canadian Marconi

RADIO IN THE CANADIAN ROCKIES.—Sunshine
Valley, one of the best ski-ing districts in the
Rocky Mountains, is now linked directly with the town
of Banff, 16 miles away, by using two-way short-tvave
Unaffected by storms, snow-
slides and other enemies of line telephone systems,
the short-wave stations CZ7Z at Sunshine Lodge,
shown here, and CZ7Y atthe Mount Royal Hotel, Banff,
which are operated by members of the hotel staffs pro-

vide intercommunication across miles of difficult trail.

wireless installations.

beam station at Yamachiche,
(Quebec, are considered important,
since Canadian and United States
advertisers have Dbeen sending
recorded programmess for {rans-
mission - by the Newfoundland
broadcasting stations. It may
now be possible to transmit direct
programmes by means of the new
radio link.
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B.B.C. Television Programme
Relayed . by N.B.C.

LisTENERS to the National and
Empire programmes as well as
listeners ‘to the National Broad-
casting Company of America
heard the television tour of the
Post Otfice International Telephone
Exchange at Faraday House, Lon-
don, last Sunday. Leslie Mitchell
who conducted the tour spoke by
radio  telephone with R.M.S.
Aquitania i the Atlantic. Mr.
Gerald Cock at Alexandra Palace
conversed -with Mr. John Royal,
Vice-President of the N.B.C., who
was located by the Post Office
" chaser "’ service in the studios of
the N.B.C., New York.

Peak Listening Hours

AMONG the many coloured charts
which adorn the walls of the
Listener Research Section of the
B.B.C. is a graph showing the
potential audience to the B.B.C.
programmes. Between 6 and 6.30
p.m., this is estimated at 83 per
cent., at 7 o'clock it rises to
03 per cent., whilst at 8 o’clock
it has reached 99 per cent.,
which level is maintained until 10
o’clock, when it begins to drop—
less steeply, however, on Satur-
days than on other weekdays.

Out of Action
Norwegian — commercial
radio station, Torkildsbu Radio,
in  South-east Greenland, was
recently practically destroyed by
a violent blizzard which tore off
the roof and blew in the walls.
No member of the staff was
seriously hurt and they were able
to salvage the most valuable of
the equipment.

TuE

Station at Yarmouth

A TRANSMITTER-RECEIVER station,
PRog, has becn opened by Section
Lieutenant Wingrave, of the Yar-
mouth Branch of the Royal Naval
Wireless Auxiliary Reserve, for
the purpose of maintaining a
voluntary service with the Cross
Sands and Haisbro® lightships.

Landing in Fog

In conjunction with the Lorenz
radio direetional beam-which is to
be installed at Ringway Airport,
Manchester, the Air Ministry is to
lay down a powerfully illuminated
glass-covered ‘' fog line’ 1,400
yvards long running across the
aerodrome flush with the ground.

Television Receiver Tax
TrE French Senate recently ap-
proved of a 1oo-franc tax to be
levied on television receivers.
Fortunately for the industry, the

_ Chamber of Deputies rejected the

tax as being premature.

Denmark Halves Licence Fee

To increase the number of
listeners the Danish Broadcasting
Council has rcduced the annual
radio licence fee from ten crawns
to five. The concession holds
good until March 3ist next.

Interference Permanently Waived

Tue Vilno (Poland) Hair-
dressers’ Union has instructed its
members to fit anti-interference
devices to all electrical equipment.
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AL THOUGH used primarily to
study cosmic radiation, the
balloon transmitters and ground
recetving stations, described i our
tssue of December 29th, 1938,
also  produced some inleresting
data on long-distance short-wave
conditions.

N the summer of 1937 Mr. J. M.
Wordie, of Cambridge, led a scientific
expedition to West Greenland. One
of the objects of this expedition was

to examine the variation with altitude of
the cosmic radiation near the geomagnetic

II1

............. Receiving Conditions n

By I M. HUNTER the ArCtic

A BRIEF SUMMARY OF RADIO RESULTS OBTAINED BY

THE WORDIE

ploved the apparatus would descend to
earth after one of them had burst owing
to reduction in atmospheric pressure.
There was {further in the apparatus a
switch mechanism designed periodically to
suppress the cosmic ray impulses and to
make the oscillator ‘‘squegg’ with an
andio-frequency of approximately three
cycles per second. This switch came into
operation whenever it was desired to

EXPEDITION

frequency oscillation occurring either at a
frequency of three per second or at a fre-
quency determined by the number of
cosmic rays. The amplitude was, how-
ever, approximately constant for any one
flight. It was found possible to estimate
the change in intensity of received signals
during a flight, and to plot the relation
between field strength of the signals and
altitude of the balloon.

pole, and for this purpose automatic radio transmit the
transmitting apparatus was sent to great  value of atmo- 8
heights (20 km.) by means of free bal- spheric pressure.
loons. The present writer had been partly ~ The  measure- 7 FLIGHT No1
responsible for the development of this ment was ef- s
apparatus, and accompanied the expedi- fected by tuning g
tion to help with the experiments. It was the oscillator F s
also found possible to use the radio appa-  with a variable W
ratus to investigate some of the electrical  condenser whose g 10
properties of the lower regions of the capacity was g
stratosphere, and this note is intended to  governed by the M
give some account of the results obtained.” pressure. 8 12 q
A fuller account of the development and The signals, H
use of the apparatus has already appeared  which were re- 3 13 &
iy this journal,' but a short description ceived on a com- g :
may be advisable here. The apparatus mercial ultra- 14 &
consisted of a number of Geiger-Miiller short - wave re- sas
counters whose output was arranged to ceiver, consisted 55 2 3 & 8 10 . 14
modulate a radio transmitter operating on therefore of " HEIGHT IN KILOMETRES
40 megacycles, the output of these coun- = pulses of radio-
Some description is necessary of the
s _ scale of field st‘rength. Th‘e volume con-
; trol of the receiver was calibrated with a
o 9 scale fromi 0 to 15, 0 being the minimum
E FLIGHT Ne2 oo o ] || o .
1
Q 10 Observation of signal strength from three i
g typical balloon ascents. !
O FLIGHT NO. 1. July 26th, 1937, at Nugsuagq
E 12 ] (Latitude 71° N, Longitude 54° W Height
° by radio). Horizontal distance unknown
: owing to fog. Volume control for threshold.
& 1 FLIGHT NO. 2. July 28th, 1937, at Nugsuaq
3 14 (Height by radio). Maximum horizontal
e distance, 12.5 km. Volume control for
15 FLIGHT NO. 5. August 8ih, 1037, at Thul
° 2 4 ¢ s 1 2 " 18 » (Latitude 77° N., Longitude 72° W. . Height
HEIGHT IN KILOMETRES from Bosch Meteorograph). Maximum |
horizontal distance, 15 km. Working value !
. ) . of volume control on coincidence. i
ters consisting of a single pulse of electric i
current corresponding to the passage of 10
each cosmic ray. Modulation was effected
by first paralysing the RF oscillator with 2‘ "
negative bias, and arranging that the im- Eo FLIGHT N
pulses fed to the grid were of such a direc- gz 12
tion as to reduce the bias, and to cause a whb iz
momentary burst of oscillation. The whole R
assembly, counter and transmitter, was ® 1
placed in a gondola which could be raised g
to considerable heights by means of bal- 15 ]
loons; and since two balloons were em- z N 8 8 10 12 1 18 18
HEIGHT IN KILOMETRES
Y The Wireless World, Vol. XLI1II, No. 20,

December 20th, 1038,
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setting ; and in the case of flights Nos. 1
and 2 the volume control setting for sig-
nals to disappear is recorded. In the
case of flight No. 3, no squegging was
employed, and therefore recording of the
volume control setting during reception
of cosmic ray impulses was made: These

readings are by no means so arbitrary as.

might appear, since the output of the

receiver was examined on an oscillograph”
and. had to be kept constant for suitable.
- from " July 29th-to 31st; August 15th to

operation of the recording counter:

It will be seen that there are a number
of temporary fluctuations confined chiefly
to’ the beginning of the flights. Some of
these fluctuations may be traced to theé
balloons 'being nearly " overhead, the
aerial hanging vertically ; others, possibly,
to buffeting of the apparatus,” causing
changes .in the transmission frequency.
The tirhe of fade-out of flight No. 1 agrees
almost exactly with the time at which low-
tension supply. was expected to fail, this
occurring very early in this flight, as im-
mediately before launching one of the
filament batteries -was seen to be faulty
and was therefore abandoned, thus throw-
ing a double load on the remaining one.

The severe fall in signal strength during -

flight No. 2, when the balloon was be-
tween 2 and = kilometres in height, has,
however, no adequate explanation; par-
ticularly as signal strength during the
remainder of this flight was remarkably
steady.

Effect of Low-level Layers

Apart from these fluctuations it will be
seen that signal strength fell off gradually,
unmarked by any severe or permanent
discontinuities.
to 'be’ expected, and was due more to in-
creasing’ distance ‘between balloon "and
receiver than'to any other cause; though
no doubt there was somie slight falling off
in the power transmitted. Most remark-
able is the absence of absorption due to
the newly discovered low altitude layers,?
for in no case is there any suggestion of
their effect on signal strength. It seems
that in high latitudes their intensity is
not sufficient to absorb to an appreciable
degree waves of the frequency employed,
though further experiment with specially
designed apparatus might be expected to
yield more conclusive results.

When the major part of the balloon
work was completed, general listening was
carried out on two commercial receivers,
one of which was designed to operate off
batteries and the other off an alternating
supply. The latter had to be converted
to battery operation on account of severe
interference . from the ship’s dynamo.
Even so, this was the most sensitive
receiver, though somewhat deficient in
audio-frequency amplification.  Results
are best classified as follows:—

(1) Throughout the period of listening
(July 1gth to August 2gth, 1937) there

land stations.

Decay of this nature was -

2 Watson Watt, Williams, Bowen.. * The Re-
turn of Radio Waves from the Middle Atmo-
sphere.”” Proc. Royal Soc., London. Vol. 161,
pp. 181-196. July, 1937.

Wireless
World

was continuous daylight, and therefore all
long-distance reception took place on
short waves (6 to 21.5 Mc/s). Reliable
reception was effected of European and
American stations on all bands except
6 Mc/s, though occasional reception was
recorded on this band. In particular,
reception from Daventry was extremely
regular, so that on only two occasions was
it impossible to receive at least one of the

Empire stdtions.

(2) Periods of .bad reception took place

36th; August 18th to 19th ; and on August
24th September 11th and September
21st.” Of these periods, Nos. 1 and 3 were
very severe and affected the local Green-
That on September 21st
was a short period complete fade-out. The
beginning of this was missed, but it was
estimated that it began between 23.45
GMT on September zoth and co.00 GMT
on- September 21st. The fade-out con-

. cluded at o1.15 GMT on September 21st.

Recovery was complete in two hours.

(3) Aurorz were observed on September
13th; September 14th; September zoth;
September 22nd; September 23rd; and
September 26th: That on the 2oth was
very dim, whereas that on the 26th was
bright. On all these occasions reception
was normal to good. The aurore were not
heard either directly or on the wireless,
though any slight defect would have been
masked by the sea or by electrical noise
from the ship’s dynamo.

(4) Atmospheric disturbances were neg-
ligible ; only two records of such-interfer-
ence occurring during the period of listen-
ing. Other work of the expedition showed
that the atmosphere was extremely still up
to great height$, and in some cases bal-
loons, having ascended to a height of 28

kilometres, descended to within two kilo--

metres of tHe send-off station. Though
there may be correlation between these
facts it is also likely that the absence of
atmospheric disturban¢e may be con-
nected with the great ‘distance from the
Equator.

(5) The best reception from Japan and
China coincided with bad periods of recep-
tion from Europe. No reception was
obtained from Australia even during these
periods.

Further observatlons upon sections (4)
and (5) have been made by the Danish
Government wireless operators. These
results agree with observations made by
the expedition ; full results, however, are
in possession of the Danish Government.

Television Programmes
Sound, 41.5 Mc/s.

An hour’s special film transmission, in-

tended for demonstration purposes, will

be given from 11 am. to 12 noen each

week-day., The National or Regional

programme will be radiated on 41.5 Mc/s

from approximately 7.45 to 9 p.m. every
day.

THURSDAY, FEBRUARY 2nd.
3, Jack Jackson and his Band. 3.30, Gauniont-
British News. 3.40, 213th edition of Picture
Page.
9, “ Re-View,”

Vision, .45 Mc/s.

with Phyllis Monkman, Morris

FEBRUARY 2nd, 1939.

Harvey and Queenie Leonard. 9.30, British
Movietonews. 9.40, 214th edition of Picture
Page. 10.10, News,

FRIDAY, FEBRUARY 3rd.

3-4.5, “ Death at Newtownstewart,” a recon-
struction of an unparalleled murder of the
‘seventies compiled from the records of the
Ulster Assizes.

9, News Map, No. 10—Germany. 9.20, Cartoon
Film. 9.25, The London Ballet directed by
Antony Tudor in “ Soirée Musicale.” 9.35, Dora

Clarke: Making a Life Mask. 9.50, Gaumont-
British News. 10, The London Ballet in “ Gala
Performance.” 10.20, News.

SATURDAY, FEBRUARY 4th

3, “ Re-View,” (as on Thursday at ¢ p.m.).
3.30, Cartoon Film. 3.35, Margaretta Scott in

YA Marnagc has been Arranged,” 3.50,
Gaumont-British News.
9, “ 1066—And All That,” the ‘ historical ”’

success by Reginald Arkell. 10, British Movie-
tonews. 10.10, Rawicz and Landauer at two
pianos. 10.20, News.

SUNDAY, FEBRUARY s5th.
3, O.B. from the North Circular Road of Police
Patrols at Work. 3.20, Cartoon Film. 3.25,
British Movietonews. 3.35, Interest Film.

8.50, News. 9.5-10.35, “ The Tempest,” by
William- Shakespeare ; cast includes Alan
Wheatley, Peggy Ashcroft and members of the
London Ballet.

MONDAY, FEBRUARY 6th.

3, “ Soirée Musicale "’ and ‘ Gala Performance ”’
(as on Friday at 9.25 and 10 p.m.). 3.35,
Gaumont-British News. 3.45, “ A Voice Said
" Goodnight ’,” a play in one act by Roland
Pertwee.

9, British Movietonews. 9.10, ‘ Death . at
Newtownstewart ” (as on Friday at 3 p.m.).
10.15, News.

TUESDAY, FEBRUARY 7th.
3, Eric Wild and his Band. 3.20, British
Movietonews. 3.30, Dora Clarke; Making a
Life Mask. 3.40, Cartoon Film. 3.45, Coffee
Stall, devised by S. E. Reynolds.
9, Henry Sherek’s Cabaret from the Dorchester
Hotel. 9.20, Cabaret Cartoons. 9.40, Gaumont-
British News. 9.50, Music Makers; Eileen
Joyce, pianoforte. 10, Art and Animals, a
talk by John Skeaping. 10.20, News..

WEDNESDAY, FEBRUARY 8th.

3-4, The Tempest ” (as on Sunday at 9.5 p.m.).
9.5, Speaking Personally—Wickham Steed.
9.15, Cartoon Film. .9.20, British Movie-

tonews. 9.30-10.50, ‘“ Money for Jam,” a
farce by Bernauer and Osterreischer.

HENRY FARRAD’S SOLUTION

(See page 102)

A SHOCK can be given by extension loud

speaker connections if they are taken
across the primary of the output trans-
former, as was quite common some years
ago. But as this one used not to administer
shocks it is presumably connected to the
secondary side, and therefore of low imped-
ance. No possible signal voltage across a
low-impedance speaker is nearly enough to
cause a shock, and if it is connected at all
to any other part of the set it is connected
to ‘‘earth.”” But if the set hag become un-
earthed, a moderate shock would be pos-
sible from the AC mains via the anti-modu-
lation-hum condensers connected between
mains and receiver chassis. The other
symptoms—inferior performance and in-
creased hum—are entirely consistent with
this explanation. It is likely that if an
apparently rather unintelligent man had been
digging up the garden he may have put his
spade through the lead to an earthing tube,
and the master of the house was not in a
position to inspect the work.
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e Cathode Ray

OUR TECHNIQUE INVADES
THE WORLD OF OPTICS

By “CATHODE RAY ™

OW that television is a going con-

cern one is beginning to get used

to optical terms encroaching on

our preserve. A few ycars ago
the idea of focusing by adjusting potentio-
meters would have seemed very odd botit
o the photographer and the radio man.
But when one actually sees the same result
on a screen as the photographer does when
he moves his lenses to and fro, there is
obviously some close connection between
the two.  That being so, there should now
be nothing very strange in the idea of an
clectrical microscope,

The ordinary optical microscope hus
eone about as far as it can, and that iz
not very far, Sam Weller had doubts even
about his “* pair o* patent double million
magnifyin’ gas microscopes of hextra
power.””  The trouble is not so much that
it is impossible to magnify things more, but
that nothing is gained by doing so. It is
the same sort of thing as with television

113

ICTrOSCOpe

of lines in the tele-
vision system.  The
resolving power of a1
microscope is limited
by the wavelength of

the light used.  Al-
though  the wave-

length of visible light
Is very small com-
pared with even the
shortest radio waves,
it is no smaller than
some  of  the  tiny
things one wants to
see, and it is impos-
sible to see clearly a
detail that is much
smaller than the wavelength of the light.
So the useful magnification with visible
light is limited to about s00. That is
really: more than it may seem because it
is magnification of length ; the correspond-
ing magnification of the area of an object

CATHODE

LOW vacuum
DISCHARGE TUBE

ILLUMINATOR
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con ROTATING
— suIDE
OBJECTIVE
cotL
OPTICAL
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/scnzsu
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129
PROJECTION
coiL
TO PUMPS
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is. of counrse,
230,000.
You mav have

noticed that T said

SOURCE vistble light. Some
) time ago it would
have sounded like

saying “awet

CONDENSER water ™ or ‘‘lifeless
______ oBaECT death,”” and, no

‘ doubt, would have
XB JECTIVE provoked  similar
rude remarks about
tautology or redun-

dancy. But
“light”” 1is now
generally under-
stood to cover elec-
- - --\maar tromagnetic  radia-

[ rrosecTon tion not only within

the band of wave-

Iengths  that  is
visible but also the
invisible radiation

of longer wave-
length (infra - red)
p as far as the boun-
dary of the band
described «s
“heat,”  and  of
shorter wavelength

FINAL
IMAGE

pictures.  Even if the piciure could be
made as big as a house it wouldn’t reveal
any more detail, because the ability to
show detail—technically known as the
resolving power—is limited by the number

! |
H t
}' Explanatory sketch showing an electron !
! microscope in simplified form. On the |
! right is an electron-optical diagram to |
i illustrate its operation i
i i
i

(ultra-violet) as far as the next known
band--I forget what it is but it is a lony

way off.  Obviously for extending the
power of the microscope ultra-violet light
offers possibilities, and is actually used 1c
some extent, but the band that can be
gencrated and detected in practice is quite
narrow and only a slight advantage is
gained. ‘

There 1s a device called the ultra-micro-
scope for detecting specks much smaller
than the wavelength of light, in much the
same way as specks of dust invisible to the
naked eye can be seen in a beam of sun-
light, but it is nnable to disclose shape or
form. '

Greater Resolving Power

The development of cathode-ray tubes,
particularly the specialised sorts used in
television cameras, has shown that in
many ways a ray of electrons can be
manipulated like a beam of light, using
cither clectrostatic  deflecting  plates or
magnetic coils in place of lenses. The
important difference is that the ** wave-
length 7" is thousands of times smaller and
the theoretical resolving power therefore
thousands of times greater, opening up
new possibilitics for examining the minute-
nesses of Nature.

The technique of generating and con-
trolling rays of electrons and rendering
them visible on a screen is all ready to
hand, -but there is one rather awkward
difference between electrons and light.
There is no difficulty in finding a substance
—glass —through which light can easily
pass when the thickness is amply great
enough not only to bear the tiny weight
of the objects to be examined but also to
stand handling. But to allow an electron
beam to pass, the *‘slide’” must be of



114

The Cathode Ray Microscope—

even less than gossamer thickness, other-
wise it would not only stop the beam but
be destroyed by it. Another thing that
inakes the electron microscope awkward
for amateur microscopists is that the object
has to be put inside the cathode ray tube,
which means having handy all the appara-
tus for pumping the tube to a high
vacuum®™ -Still another limitation is that
objects cannot be examined by the re-
flected beam as with light,

In spite of these drawbacks the electron
microscope is very valuable for revealing
particles that are quite invisible under the
most powerful light microscope, and for
showing the distinctive forms of microbes
or powders that are otherwise only seen
as undefinable specks. A magnification of
100,000 has already been claimed, -

A
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Illustration showing bacteria magnified
4, 200 times by the electren microscope and .
subsequently enlarged up to 10,000 times.

The - photograph shows the Siemens
electron microscope. It is a modified form
of a television cathode-ray tube. A much
higher anode voltage is used—something
like 100,000. The beam is first made to
converge on the object, which is supported
on an incredibly thin film of collodion.
Collodion is the stuff dissolved in ether that
can De potured over a wound and is left as
‘““new skin”’ when the ether has evapor-
ated. . But this film has to be very much
thinner—only about o0.00001 millietre
thick—and as it is naturally very delicate
and fragile it is caught on a plate with a
““window '’ that may be only a thirtieth
of 'a millimetre in diameter. I should
imagine that threading a No. 12 needle is
as easy as hitting the side of a house com-
pared with the job of getting the desired
object exactly placed on this window.
And if things are not properly arranged it
is just too bad, because the vacuum has
to be let down and repumped every time
the slide is actually got at. Of course, if
the object is on the collodion window at
all the slide can be shifted by external
adjustments to bring the desired part on
to the screen. Even with a comparatively
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low-power microscope it may be quite
difficult to “‘find the place,’’ and to make
this easier in the electron microscope there
is a screen for preliminary adjustment, at
a position where the magnification is much
less. After adjustment this screen is taken
away and the final image appears on an
enlarged scale,

The diagram shows in greatly simplified
form a - British electron- microscope
described by Martin, Whelpton and Par-
num,*and alongside is the electron-optical
diagram. The electron beam is produced
from a cold cathode in a low-vacuum tube
at the top, and the hole in the anode is
so small that it is possible to maintain a
high vacuum in the main body of the
apparatus. To help solve the problem of
getting the desired object in the path of
the beam it is placed on a revolving plate
so that it can first be examined and
adjusted by an optical microscope and
then rotated into the electron beam. An
image on a fluorescent screen (or photo-
graphic plate) is given at a moderate

- magnification half-way down for adjust-

ment. purposes; another stage of magnifi-
cation yields the final image at the foot.
Apart from the obvious uses for the
electron microscope, one wonders if it will
* Journal of Scientific Instruments ; Jan., 1937.
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be the means for extending our knowledge
of the nature of matter and electricity. In
a much simpler form it has been helpful in
studying emitting surfaces—cathodes, in
other words. In the early days valves de-
pended on plain tungsten filaments run at
bright white heat. Then came the
“thoriated’’ dull-emitter filament. And
now the oxide-coated cathode, run at a
still lower temperature. The way in which
emission takes place from these surfaces
is of great interest to the valve and
cathode-ray tube designer. By suitable
adjustment of the electrode voltages it is
possible to get an enlarged image of the
cathode on a screen. If you have played
about with the focusing of a torch or head-
light you may have hit on an adjustment
that projects an enlarged image of the
lamp filament on the wall. An exactly
analogous process gives this cathode
image. 1 have watched a cathode being
over-run and then rejuvenated, using this

“method. The bright parts of the picture

are not necessarily the parts of the cathode
that are hottest, they are those that are
emitting most electrons. A spot of emis-
sive coating, which might be seen as a
dark patch on the cathode viewed direct,
would appear on the screen as a patch of
bright light on a dark ground.

The European Wavelength Conference

PROPOSED MEDIUM- AND LONG-
WAVE ALTERATIONS

. ELEGATES from some thirty
countries will meet at Mon-
treux, Switzerland, on March
1st to decide upon a new wave-

length plan for broadcasting stations in
the European zone. The delegates will
have plenipotentiary powers from their
Governments, and the new wave plan,
which will become operative on October
1st this year, will be binding after ratifi-
cation by the countries whose delegates
were signatories.

Before dealing with the problems which
will have to be solved at Montreux, it
is well to recall that at the time of the
first official European wavelength con-
ference, in 1933, seven countries repre-
sented were not signatories, and therefore
did not adhere to the convention. These
countries, Holland, Finland, Hungary,
Sweden, Poland, Luxemburg and Lith-
uania, have therefore continued broad-
casting on unofficial wavelengths, with
resultant chaos.

The foundations for the European
wavelength conference have been well
laid. At the International Telecom-
munications Conference at Cairo in Feb-
ruary, the frequency bands to be used by
European broadcasting stations were
decided upon, and the International
Broadcasting Union was requested to
prepare a new wave plan.

The project for a plan, which was pre-

pared in Brussels and of which we gave
details in our November 24th issue, may
still undergo many changes in detail, but
its general principles will, it is expected,
remain unaltered.

It is, of course, quite impossible to
accommodate with a g-kc/s separation in
the available space the 200 or so Euro-
pean stations with a power of more than
1 kW. ‘“Europcan,’” in this case, in-
cludes stations in Algeria, Morocco
(French and Spanish), Tunis, Egypt,
Algiers, Palestine, Syria and Turkey. At
Cairo, space for a further six channels in
the medium band, bringing the total to
116, was made possible by lowering the
bottom end of the band to below 200
metres, ie., to I,560 kc/s. There are
14 channels on the long-wave band,
allowing for proper separation, although
at present over 20 stations are accom-
modated.

Non-signatories to Lucerne, i.e., Hol-
land, Luxemburg and Lithuania, are to be
removed from the long-wave band, some
Norwegians will share wavelengths, and
Iceland and Turkey will also share a
wavelength (Iceland should not interfere
with Turkey’s transmissions as Brasov
(Radio Romania) does with Holland at
the moment), thereby considerably reduc-
ing the number of stations to share the 14
channels.

The so-called ‘‘intermediate’’ wave-
lengths between the medium- and long-
wave bands, which some stations are
allowed to share with other services
under special conditions, will contain 14
low-powered stations on ¢ channels,
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The European Wavelength Conference—

The question of exclusive wavelengths
in the medinm band has become in-
creasingly difficult during the past few
years until it is now almost as bad as
the long-wave situation. The old maxim,
laid down many years ago, that in all
international discussions of a technical
nature, national requirements only are to
be considered, has -long been dead in
spirit, and every nation thinks in terms
of its foreign listeners. Exclusive wave-
lengths,  therefore, become an all-
importait subject. It is proposed that
of the available 116 medium-wave chan-
nels 54 should be exclusive, whilst on the
long-wave band, 13 should be exclusive.

The following are some of the alloca-
tions proposed in the new arrangement of
exclusive wavelengths :—

Medium. Long.
Cermany .. 9 1
Russia 5 3
France 5 1
italy 6 —_
Great Britain ; :
Poland, Yugosiavia, Hungary
and Czechoslovakia ... .. 3each —
Spain and Belgium 2 each —

Of ‘the thirty countries which have
broadcasting stations in the Europcan

zone, nine will not have an exclusive
wavelength,  According to the proposed
plan, Russia will. lose four exclusive

wavelengths, France three, Germany two
and Britain one, whilst Ttaly gains two.

The bulk of the shared wavelengths,
which are of considerably less importance
from an international point of view, are
suggested to be distributed as follows -

France 16, Germany 11, Russia 11,
Italy 10, Spain 10, Norway ¢, Great
Britain 8, Poland 0, Belgium 4, i

France has an individual problem: the
private stations. No indication was given
by the French Delegation at Brussels for
the suggested new wavelengths of the
private stations, and she will, moreover,
lose three of her exclusive medinm wave-
lengths.

Delegates to Montreux will also con-
sider international conventions regarding
the power of transmitters, and it is
probable that permission will be granted
for 500-kW long-wave stations and gener-
ally to permit medium-wave stations to
go up to 120 kW.

WANDERING WAVE.

| etters to the Editor

The Editor does not necessarily endorse
the opinions of his correspondents

Ignition Interference
IN vour Editorial note on the voluntary
suppression of interfercnce vou did not
mention one point that I regard as import-
ant. 1 refer to the size of the suppressors
needed and theiv method of attachment to
sparking plugs and distributor ; the presence
of these components may cause considerable
annovance when the removal of a plug be-
comes necessary. This operation must some-
times be cffected on the roadside, perhaps
in pouring rain, and not always in a con-
veniently arranged and well-lighted garage.
I do a fair amount of work on my car,
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and so am all in favour of simplicity and
accessibility under the bonnet. For the last
few vears things have been getting worse
and worse in that respect, and one docs not
want to increase the difficulties by adding
awkward wireless gadgets.

Purley. J. M. SELLORS.

Television Transmissions
OUR recent Editorial criticism of over-
ambitious television programme items
brings up another matter—that of technical
shortcomings in the transmissions.

As an example of a minor form of tech-.
nical irritation, one invariably finds that at
lIeast one of the six camera channels in use
suffers from inherent parasitic oscillation,
giving a fine heterodyne pattern over the pic-
ture each time that particular camera is
faded in (the oscillation mentioned in Mr. P.

Scales” recent letter was probably trans-.

mitted by the B.B.C.). .

Again, the camera used for an O.B. of a
football match has invariably an incon-
veniently placed spot of extremely high or
low sensitivity on the mosaic, with the result
that one has to sort out two balls in order
to follow the play. It is hard to explain
away such a happening to a non-technical
observer, who, incidentally, may be a pro-
spective purchaser of a television set,

R. POLLOCK.
N. Wembley, Middlesex.

Non-removable Valves

S one who has long admired ‘‘ Cathode
Ray’s™ ability to hit the nail on the
head  with  scientific  precision, 1 was
astonished to read his views on the valve
of the future in an article based entirely on
misconceptions. '

It is apparent that ‘“ Cathode Ray ” has
forgotten the difficulties of servicing the
modern  superhet  when  he  makes  the
astonishing assumption that given sound
mechanical design valves can be left to ““lie
Iow and say nuffin’ "—except what is in the
programme.

Briefly the following are the reasons why
valves are, and must -remain, easily remov-
able from the chassis:— )

1. The more complicated types are liable
to intermittent faults of a nature requiring

rapid interchange with known ‘‘geod”’
valves to identify.  These intermittencies

may be of the rapidly fluctuating type, or
may not become apparent until after some
hours of use. Particularly when sets are
serviced nositu, changing valves can often
be the only hope of rapid and efficient ser-
vice. Fuarther, these  defects  are not
necessarily  caused by faulty  mechanical
structure, but are frequently due to changing
gas content in the valve and faults in the
cathode surface.

2. With the coming of four- and five-wave
band sets, frequency-changers present many
problems, failing to oscillate in localized
regions of the lower wave-bands, and fre-
quency drift among them,

3. Most important of all, modern servicing
is cficcted by analysis of the various currents
through the wvalve circuits, the method
adopted being the removal of the valve and
the substitution by a plug and cable to the
meter and valve. This is {or the testing and
servicing not only of the valve, but of the
entire instrument. It will'be a sorry day for
servicemen when valves are riveted to the
chassis with a cluster of soldering tags to be
tackled before analysis can be cffected.

And so, although T will still turn to
““Cathode Ray ™ cach weelk, I can only hope

115

that he has included in his New Year resoht-
tions one to remember the poor service.
engineer,
C. GORDON.

Short-range Fading
TH}:‘. assumption by Mr. P. H. Earl, that

the fading of London National at short
distances is due to its synchronisation with
the North, is untenable for the following
Teasons : —

1. This fading takes place just the same
when the Northern transmitter is out of
action, : :

. 2. The magnitude of the fading is greater

_than that of the Northern carrier.

3. Exactly the same type of fading is
observable ifrom the Regional transmitter at
somewhat longer “‘short’’ distances—forty
miles or so. “

The effect is purely night fading.

It is interesting to note that in this same
issue of The Wireless World Sir Noel Ash-
bridge is reported to covet the Goo-metre
shipping band for breadcasting, as being
ideal for the purpose. -

There is one very good reason for this. It
is free from troublesome night fading up to
a distance of approximately 8o miles from
the transmitter. . B. S. T. WALLACE.

London, S.W.16.

THREE NEW
COSSOR RECEIVERS

HE DModel 31 battery recciver recently
released is a  four-valve superhet with
triode-heptode  frequency changer, high gain
pentode T amplifier, double  diode  triode
second  detector and high slope *“economy ™
pentode or teirode output valve,  Three wave-
ranges cover 16.3-51.5, 160-590 amd 815-2,180
metres, and the semi-circular dial carries forty-
three station names. The specification in-
cludes automatic grid bias, and the price is
7 guincas excluding batteries.
A de hive version of this receiver (Model 32)
is available ot 8 guincas without batteries,

Cossor Model 31 all-wave 4-valve battery
receiver.

The principal difference {from the Model 31 is
in the loud speaker, which employs a special
magnet with a flux Jdensity of 10,500 lines per
8. Cm,

The Model 71 for AC mains at 8} guincas
makes use ol a similar circnit, but the output
valve in this case is a triode.  The cabinet is
of similar design to that of the battery models
and measures 16in. x 9lin. x 20in,
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Scott  “Phantom”

A COMPREHENSIVE CIRCUIT SPECIFICATION
AN EXCEPTIONALLY WELL FINISHED CHASSIS

S pioneers of the

A ““custom  built”’
receiver in
America, Scott
Laboratories have a
unique experience of
the design of multi-
valve circuits and of
their presentation in
attractive  chromium-
finished chassis.

Since 1930, when a
Scott recelver was first
demonstrated over here,
these sets have been available in this coun-
try through a number of agencies. Now a
factory and service department have been
established in London, and the latest de-
signs are built up in this country in close
technical collaboration with E. H. Scott
Radio Laboratories, Inc., of Chicago.

The latest model, while retaining all the
qualities of range, selectivity and power
output which have been associated with
this make, has a number of up-to-date re-
finements which enables it to more than
hold its own in a class of receiving equip-
ment which it was largely responsible for
bringing into being.

Inclading the two power rectifiers and

"the tuning indicator, there are sixteen
valves in the circuit. The aeral input

transformer has been designed to work
with an anti-interference aerial system,
but may be used with the conventional
elevated single wire. To reduce the effects
of electrostatic pick-up in the down leads
the primary windings for the short- and
medium-wave ranges are screened from
their secondaries by a gapped metal
shield.

The RF stage makes use of a variable-
mu pentode of high mutual conductance.
It is tuned-anode coupled to the heptode
mixer valve, The separate oscillator is an
clectron-coupled triode and injects into the
third grid of the heptode.

Special attention has been given to the
guestion of frequency stability, and a com-
bination of air dielectric and negative tem-

Complete circuit diagram. Separate AVC systems are provided for the RF stage and IF amplifier.
There are three AF stages in addition to a phase splitting valve, and tone correction for bass and
treble is carried out in the anode circuit of the first AF valve.
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perature coefficient trimmers is used. It
is claimed that the frequency is constant
within 1 k/c at any part of the scale over
the usual range of room or receiver tem-
peratures. '

Three IF stages amplify the resulting
intermediate frequency of 470 kc/s and
three degrees of selectivity are provided by
mistuning the second and third coupling
transformers. The input transformer is
fixed and serves to fill in the middle of the
response curve when in the broad or
double-humped setting. In the position of

maximum selectivity the circuits are
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(D) 22-8.8 Mejs.

valve rectifiers.  Controls.—(1) Tuning.
(5) Treble tone control. (6) Selectivity.

FEATURES. Waveranges.—(A) 800-2,000 melres.
Circuit.—RF ampl.—mixer—osc.—Ist IF ampl—2nd IF ampl—3rd IF
ampl., 2nd det. and AV C recl.—auxiliary IF ampl. and AVC rect. for RF stage—{uning indicator
—18t AF ampl—phase splilter—push-pull 2nd AF ampl.—push-pull oulput stage.
(2) Volume.
(7) Waverange.
amplifier and loud speaker), 36 guineas. Makers.—E. H. Scoit Radio Laboratories, Ltd.,

72a, Carlton Hill,

(B) 200-550 metres. (C) 9.5-3.9 Mc/s,

Full wave
(3) Sensitivity. (4) Bass lone control.
Price.—(Receiver chassis, power

London, N.W.8.
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second AF stage proper, which consists of
two more triodes in push-pull. These are
coupled to the output valves through a
transformer with split secondary, and both
bias and negative feed-back are applied
separately to each valve. There is pro-
vision for connecting headphones through
a double-contact jack across one half of
the intervalve transformer secondary.

-

aligned at 470 kc/s with the fixed series
condensers shorted in the second IF trans-
former and in circuit in the third. For
minimum selectivity and the widest audio-
frequency response (8,500 c¢/s) these con-
ditions are reversed, so that the second
transformer is tuned above, and the third
below, 470 kc/s.

The total trimming capacity in the IF
circuits is large, so that the alignment is
not seriously affected by changing valves.
High circuit efficiency is ensured by the
use of stranded wire in the coils and large-
diameter (3} inch) screening cans. De-
coupling is provided for each circuit and
a high overall gain is achieved with
stability. The overall gain is not appre-
ciably disturbed by changes in selectivity,
as the standing bias in the two IF valves
is automatically adjusted by contacts in
the selectivity switch assembly.

An exceptionally wide range of control
is provided by the dual AVC system. The
normal control for the IF valve is derived
from the second detector stage, and the RF

amplifier is con-
trolled by an aux-
iliary AVC amplifier
and rectifier taking
its voltage from the
anode of the mixer
valve. This gives
exceptionally good
control on weak .
signals.

The rectifiers, output
valves and smoothing
equipment are
mounted in a separ-
ate chassis, which,
like the main chassis,
is finished through-

out in polished
chromium.

OUTPUT VALVES 6Vé's

RECTIFIERS 5Z4's

MAINS VOLTAGE
ADJUSTMENT

After rectification by one of the cCiodes
associated with the third IF stage the
signal passes through a tone-compensated
volume control to the first AF amplifier,
which is a pentode with a double resonant
choke system in the anode circuit. Sepa-
rate damping resistances are provided for
each circuit, so that there is full latitude
in adjusting the balance to suit transmis-
sions of different character. The bass
boost is centred at 75 cycles, which avoids
hum frequencies, and the treble at 6,500
cycles, giving a sharp cut-off above 8,500
cycles and thus aveiding heterodyne
whistles. Maximum bass and treble boosts
up to about 15 db. above the level at 1,000
cycles are available.

‘A triode phase-inverting valve feeds the

The output valves are mounted on a
separate chassis with the twin rectifiers and
smoothing equipment for the power
supply. The field winding of the Magna-
vox ‘55’ loud speaker is in two sections,
one of which is in the negative HT lead.
and provides bias for the output stage.

It is gratifying to note that the designers
have given careful consideration to the
question of loud-speaker matching. The
output transformer secondary is tapped,
and when an extension loud speaker is
used the ratio is increased to maintain the
correct load on the output valves. The
extension leads are connected to terminals
on the loud speaker output transformer.

All the controls are arranged in a com-
pact group below the horizontal tuning

.
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Scott -+ Phantom >—

scale. They are well graded and not so
closely spaced as to be uncomfortable in
operation. We should have welcomed
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poses of heterodynes between stations.
Nevertheless, the quality is not lacking in
brilliance and this is obtained without
resonances of the type which produce

FEBRUARY 2nd, 1939.

sible to use this much volume before the
maximum output is rcached even on weak
signals.

This is a set which amply justifies the

AUXILIARY RF
AVC VALVE 6B8

Ist IF AMPLIFIER 6K7

Ist AF AMPLIFIER 6K7 ———

2nd IF AMPLIFIER 6K7

3rd IF AMPLIFIER, Y
2nd DETECTOR AND — jg.~
AVC RECTIFIER 6B8 "%

{8yl

2nd AF STAGE 6C5

SELECTIVITY

.. PHASE SPLITTER 6C5 -

I\

- &

SENSITIVITY  VOLUME

/ RF AMPLIFIER 6U7

“TUNING

__—MIXER 6L7

OSCILLATOR 6C5

TUNING INDICATOR 6G5

WAVERANGE AND
GRAMO SWITCH

T BASS

TONE CONTROLS
TREBLE

Large diameter screening cans make for high efficiency in the IF circuits. The tuning scale is indirectly illuminated and calibrated in wave-
lengths on medium and long waves, and megacycles on the two short-wave ranges.

some method of showing the setting of the
waverange switch and also a slightly
higher ratio in the slow-motion drive for
tuning on short waves, but these are minor
criticisms.  In all the important aspects of
performance the receiver acquits itself
with distinction,

High Selectivity

Expectations of an ample reserve of
volume and sensitivity were fully justified,
but the selectivity deserves special com-
mendation. Even in the medium position
of the selectivity switch the performance
is better than most receivers and gives
clear reception of the Deutschlandsender
with very little sideband interference.
With maximum selectivity the neighbour-
ing stations might not exist, yet the
quality, thanks to the tone correcting cir-
cuits, is very little affected. On medium
waves we had the unique experience (in
London at a distance of 15 miles from
Brookmans Park) of hearing the Poznan
station announced and enjoying its pro-
gramme with negligible interference from
London Regional working on the adjacent
channel. Few commercial receivers which
we have previously tested haveapproached
this performance.

The whole of the waverange covered by
the set is free from second:channel inter-
ference and other self-generated whistles,
and the sharp cut-off at 8,500 cycles dis-

harshness when the volume is turned up.
The continuously variable bass control is
a refinement well worth having and one
can greatly improve the reproduction of
organ and other broadcasts by its use.
The maximum output of 13.5 watts gives
plenty of latitude for peaks at the average
levels which can be tolerated in  the
home.

When the megacycle settings of the
principal American and European short-
wave stations had been memorised, and
the knack of handling the slow motion
tuning mastered, some transmissions of
unusual steadiness and volume were held
over long periods, thanks to the efficient
AVC system and the frequency stability of
the oscillator.  The performance on the
13-metre band was particularly  good.
The signal-to-noise ratio we would put at
average for this type of set, but it should
be understood that we were working with
the usual single-wire aerial. A new type
of anti-interference aerial is being adapted
to work with this receiver and will be
available in the near future.

Background Noise

With the aerial disconnected there is no
direct pick up in the set at any wavelength
and the background is silent over about
three-quarters of the volume range. In
the last quarter valve hiss is apparent, but
under working conditions it is rarely pos-

use of so many valves and one which is
very pleasant to handle. In the matter of
AVC control and selectivity it is a re-
ceiver of outstanding merit.

“Designing a Filament
Transformer”
A CORRECTION

TWO arithmetical  errors  unfortunately

appeared in the article describing a
filament transformer in our issue of January
19th last.  The resistance of the primary
section should be 0.055 ohm, not 0.55 ohm,
while the core volume is 3.47 cu. in., not
3.7 cu. in.

It should be noted that in an auto-trans-
former, and under normal operation, the
current in the common portion of the wind-
ing is the difference between the computed
primary and secondary current, so that a
smaller gauge of wire than specified could
have been used.

When a transformer is required to be
reversible, compensation for voltage drop in
the windings is difficult unless extra tappings
are included, and it is therefore suggested
that the winding be calculated on the turns
per volt factor alone and that the largest
size of wire that can be accommodated
should be used. A total of 76 turns of No.
16 SWG enamelled copper wire with tap-
pings at 14 and 62 turns would satisfy this
requirement. Iarger sizes of wire are very
difficult to wind on bobbins of small dia-
nmeter,
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| ITH valves of the hexode type,
fluctuating mains voltage does
not cause any material fre-
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Frequency/ Changing Problems

THE LATEST OCTODES
By E. LUKACS and J. A. SARGROVE (Tungsram Research Laboratory)

quency drift. The size of the
virtual cathode is but slightly affected by
changes in the first accelerator grid volt-
age. Although an increase in the voltage
of the accelerator grid does not extract
more electrons from the cathode space
charge, the velocity of the electrons also
increases and at higher speeds, the den-

'sity of the space charge diminishes. These
‘effects will balance each other fairly
‘accurately, and the change in the oscilla-

tor anode voltage has but a slight effect
on the impedance of the triode, and con-
sequently on the phase lag of the anode
current. With triode-hexode types (and,
of course, triode-heptodes) a 10 per cent.
fluctuation in mains voltage causes about
2 kc/s frequency drift at a frequency of
17 Mc/s.
- As against this in the older octodes
VO4 and EKz2, fluctuations of supply
voltage cause fluctuations in the transit
time of the electrons reaching the oscilla-
tor anode and produce considerable fre-
quency drift. ~

The efforts to eliminate the observed
defects in the older octodes led to the
development of type EK3. This makes
use of electron-optical principles and repre-
sents a radical departure from previous
frequency-changer design.

Fig. 4 shows how the four side rods of

trons is as short as in a normal triode.
The first accelerator electrode G3 is made
of solid sheet metal, electrostatically
screening the oscillator anode, and-partly
screening the_first control grid as well.
The pairs of side rods of the first grid and
the aperture”of the ‘first accelerator elec-
trode are so de-
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drawback which even if neutralised can
still cause some defects. On the other
hand, the disadvantages of the triode-
hexodes are low input impedance and
variations in grid capacity.

Space charge coupling and ‘its elimina-
tion- have been dealt with in earlier
" articles.! We will now only add the fol-
lowing observations: the neutralisation

signed that the elec-
trons - flying - to- C
wards..the second . | =

control grid Gy . o .

are accelerated- by f()alg)es the ‘au{k(‘)rs ?ow consider 'Ihe
it without, ‘how- - | effect of HT woltage fluctuations
ever, '~ impinging -

upon it.  Thus, a’
virtual cathode is
formed  between
the first -accelerator
G3 and the second .

ONTINUING the discussion of
. modern  frequency - changing

| ~and show:that they are of relatively
- small . importance.
strictire and operation of the latest

' octodes are also discussed.

of space charge
coupling by means
of capacity

_coupling = only is
never a complete
success because the
finite transit time
of the electrons re-
tards the grid cur-
rent due to space
charge. In order
to adjust the phase
error, therefore, we

The electrode

control’ grid: Gy
and, consequently, a part of the electron
streamn returns towards the accelerator.
This, being made of solid sheet metal,
absorbs all returning electrons and pre-
vents their return into the neighbourhood
of the first space charge. Those edges of
the first accelerator aperture which face
the second control grid-are so formed that

their electrostatic suction effect attracts-

even those electrons which would other-
wise fly back through the aperture of ihe
first accelerator. It is clear, therefore,
that by this means, all the aforementioned
defects are simultaneously eliminated.

The principal

AocT

SP1.

SP2

| -

operating charac-
teristics of the EK3
are a conversion
conductance of
0.65 mA/V, with
an oscillator peak
voltage of 10 volts;
the working slope
of the triode is 4.5
mA/V.

From the above
it will be seen that
the EK3 is a

G6 (suPPRESSOR)

G5 (2nd acceL)

G4 (siGNAL GRID)

G3 (1st acceL)

Fig. 4.—Thearrange-
mentof theelectrodes
of a modern octode
is shown in this
diagram. The bar
structure of the os-
cillator grid divides
the electrons into
four beams.

G2 (osc. ANODE)

the first grid G1 divide the electron strcam
into four beams. Two opposite beams im-
pinge upon the oscillator anodes Gz,
which are constructed to have angle-iron
profile.  Thus, the transit time of the elec-

worthy rival of the triode-hexode type of
valve, since the gravest defect of
octode valves, namely, frequency drift, is
entirely eliminated in it. In octode types,
however, space-charge coupling is still a

must connect an
additional resistance in series with the
coupling capacity. The time constant
of this resistance-capacity system is
approximately equal to the transit time of
the electrons, which in type EK3 is
2x107° sec. Hence, the.coupling ele-
ments introduced between the first and
second control grids have values of 1,600
ohms and 1.3 uuF. However, this manner
of neutralisation is only perfect at a single
predetermined oscillator voltage. This is
due to the fact that the voltage induced by
space charge coupling becomes practically
constant above a certain oscillator voltage
while the capacitively transferred voltage
compensating it will increase continuously
with the oscillator voltage. The above
values give a good practical balance to an
oscillator voltage of 12 volts eff. (The dis-
similarity of this effect to that of the limi-
tation of conversion conductance should be
noted.)

The Oscillator Circuit

‘As these coupling elements are built
into the EK3, it is not advisable to con-
nect the oscillator tuned circuit to the first
control grid for two reasons:—

The resistance-capacity combination,
while stopping the effect of the oscillator
grid upon the signal grid actually assists
the transference of signal-frequency volt-
age from the second control grid to the first
control grid. If the oscillator tuned circuit
is connected to the first control grid, a
signal voltage will consequently appear on
it. It must be remembered that at short
waves, where the percentage difference
between the input frequency and the oscil-
lator frequency is very small, the oscillator
circuit will have quite a high impedance to

L The Wireless World, March 17th, 1938.
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Frequency-Changing Problems—

the signal frequency. This unintended
signal voltage ‘on the first grid will be
additively mixed with the oscillator-fre-
quency voltage, thus creating.an interme-
diate-frequency component in the anode
current, which will either increase or de-
crease the normal multiplicatively pro-
duced: conversion gain of the valve. This
in itself would not be a serious defect ex-
cept that the valves are not quite uniform
with reference to this unintended function,
there being a likelihood that in a batch
of EK3 valves used in-one and the same
receiving set a difference in sensitivity of
Ito4 may'occur.

It a tuned-grid escillator circuit is used
trouble also arises due to AVC, as the
neutralising balance will not be at an opti-
mum through changes in signal-grid bias.
Thus, the signal voltage on the second con-
trol grld will 1nﬂuence the first grid poten-
tial and thus the frequency of the oscil-
lator. However, if the tuned circuit i3
connected to the oscillator anode, both
these -defects are reduced to a neghglbl
minimum.

Hexode-type Valves

In hexodes, space charge coupling also
occurs, but of a somewhat different type,
the injector grid repelling more or less
clectrons towards the first accelerator in
step with the oscillator frequency. Some
of these electrons pass through the first
accelerator and increase the cathode space
charge, producing an oscillator-frequency
voltage upon the first grid by influence.
It is clear, however, that the magnitude
of this coupling is practically negligible, 1ts
value being of the order of 0.01 uuF.
comparison with 0.1 uuF. for the electro—
static coupling between the first and third
grid of the hexode.

The returning electron current in hexode
valves causes other serious disorders which
are by no means negligible. The space
charge increment near the first grid in-
creases the input capacity and this varies
in inverse proportion to the signal grid
bias, and will disappear completely above
a certain signal grid bias value. The
change in input capacity due to the action
of AVC in triode-hexodes is about 2-2.5
ppF.  Distortion occurs through the RF
input circuit becoming detuned, which can
be in unfavourable cases as much as 3 to
5 per cent., a perceptible amount in high-
fidelity receivers. Detuning of the input
circuit is, of course, not as detrimental as
detuning the oscillator circuit, since it
mainly has the effect of altering the im-
pedance offered to the signal frequency,
whereas the oscillator circuit will affect all
intermediate frequency circuits.

Severe changes in capacity will increase
the input damping of the signal grid as
well. This effect has been fully expounded
in other earlier publications where it was
shown that the dephasing of the capaci-
tive current in consequence of the electron
transit time will produce a resistive cur-
rent component. This damping causes a
perceptible decrease in gain at wavelengths
as long as 12 metres, so that on ultra-short
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wavelengths it is advisable to connect the
signal gnd to a tapping point on the input
tuned- circuit.

The capacity variation and damping of
the signal grid, the EK3, is much less than
that with the triode-hexodes, and is even
better in this respect than RF amplifier
pentodes.

This is- due to the fact that the virtual
cathode in the EK3 is mainly a function
of the cathode current, so that the change
in capacity under the influence of AVC
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amounts {o only a few tenths of one puF,
the input impedance at 15 metres being
approximately 100,000 ohms.

From the foregoing it is clear that very
vast improvements have taken place in
mixer valves, and their use in receiving
sets is now almost as simple as that of ordi-
nary amplifier valves. They do not as yet
function faultlessly on the ultra-short
wave-band, but further improvements no
doubt will bring the solution of this
problem also,

Random Radiations——,

Major Armstrong’s Scheme

CONSIDERABLE amount of fuss was

made by some of the lay papers over
what was described as Major Armstrong’s
new system of wireless transmission. It
appears, though, that the system isn't new
at all; it is merely a Iresh application of a
very old method of transmission. What
Major Armstrong has done is to develop a
means of using frequency modulation to re-
duce interference from atmospherics and
man-made static. He has long been a cham-
pion of this kind of modulation ; three years
ago he published a long account of his
experiments  with  frequency - modulated
transmitters, in which he made certain
points very strongly. One was that radio
engineers were all wrong in regarding am-
plitude modulation as the one and only
satisfactory method for broadcasting and for
telephonic communications ; another, that a
noticeable decrease in interference cccurred
when frequency-modulated transmissions
were received in areas regarded as abnor-
mally noisy for the reception of amplitude-
modulated transmissions.

-. - -

Transatlantic Expectations

ELEVISION is having a great run just
now in both the technical and the lay
papers across the Atlantic. Everything is
nearly ready for the inauguration of the New
York services at the opening of the World’s
Fair, and the man-in-the-street is in much
the same keyed-up. condition of expectancy
as was his counterpart here four or five years
ago. There seems to be just the same two
widely different opinions amongst those in
the business in America as there were with
us just before the opening of the A.P.
station. One school holds that present lis-
teners in the area to be served will stam-
pede to become viewers ; the other believes
that the story of television in the U.S.A. will
follow much the same lines as it followed in
this country. In other words, the general
public will be eager to attend demonstra-
tions, but will be very slow at first to
acquire receiving apparatus of their own.

Conditions Different
RASHLY venturing into the realms of pro-
phecy I predict that neither of these
views will prove to be the correct one. I've
always held that what put the brakes on to
television here after the high-definition ser-
vice had come into being and many firms
were offering excellent receiving equipment
at prices that weren’t too stiff was the
public’s memory of the way in which it had

-who
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been led up the television garden so {re-
quently and with such sickening results
during the preceding decade. Nothing could
have been more ill-advised than the prepos-
terous claims made for television in its carly
days here. Eleven years ago it was trum-
peted at the public that practical television
had arrived ; that in a matter of weeks or,
at the worst, months, it would be possible
to sit in one’s home and see Test matches
at Lord’s or even at Sydney! The Wireless
World did splendid work in sorting out
laboratory achievements from figments of the
imagination, and the Postmaster General of
the time issued a public warning to those
contemplated  buying  low-definition
television receivers that they did so at their
own risk : he couldn’t see that television had
yet any real entertainment value.

A Wiser Policy

IN America they have adopted what I think

are sounder methods of approach. There
have been no irresponsible promises of im-
possible things ; television was not presented
to the public until it was a going con-
cern. Further, manufacturers have realised
thoroughly the need for educating the aver-
age man and woman to appreciate the stan-
dards of television.. An endeavour.is to be
made to make peoplt get used to the com-
paratively small mmg(s of the six-by-ten
viewing screen ; television, in a word, is to
be accepted as television Llu(l not as some-
thing that compares or competes with the
movies.  Whether the American public will
respond is another matter; I think you will
agree, though, that the situation is being
s(mn(ll\ dealt with.  For these reasons my
forecast is that the American people won't
be so chary as we were a few years ago
about taking up television as a 11()1)])\ Ii
the programmes are reasonably good I be-
lieve that television may get off the mark
rather more quickly in the United States.
I don’t see, though, how there can be a
boom, since the arcas served for some time
to come will be so small a proportion of the
wholc of that great country.

. "a " "a

Hard Lines

1D you happen to sec the story of the

arrival in New York of the gifts sent
by the Pitcairn Islanders to the lady who
had done so much to put them into regular
touch by wireless with the rest of the
world? She is one of the best known of
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American amateurs, and it was owing to
her reception of a faint message that their
decrepit wireless gear must shortly go out
of action that a fund was started in America
which led to the presentation to the Island
of up-to-date transmitting and receiving
equipment. As a mark of their gratitude
the people at Pitcairn sent her an offering
of baskets and other specimens of their
handicraft. When the ship was approach-
ing the coast her operator got into touch

with the lady and wirelessed: ** We'll be in:

port only 24 hours; come and collect your
stuff as soon as we berth.”” The ever-vigi-
lant Customs service intercepted the mes-
sage and at once saw visions of large-scale
smuggling. When the ship tied up bat-
talions of sleuths searched her from truck to
keelson, whilst others captured the lady and
bore her off for examination. It took a long
time to straighten matters out, and when
finally the Customs men were convinced that
they had been looking for a mare’s nest,
they exacted their pound of flesh by charg-
ing her duty to the tune of 50 cents!

) - w "M
Spoonerisms

STRANGE how rarely one hears a Spooner-

ism on the wireless, for in the ordinary
way such things are by no means rare when
speakers are nervous or are letting their
thoughts run ahead of their words. How-
ever, one does occasionally hear a good one,
as, for instance, when the bucking broncho,
introduced during a recent tour behind the
scenes of a circus, became a brocking bunko.
I'm sure that if I were an announcer and
found myself, as announcers often do, faced
with the task of reading some rather in-
volved news item at sight, I should be con-
stantly pouring Spoonerisms into the micro-
phone. Is the making of Spoonerisms, by
the way, confined to those who use the Eng-
lish language? I don’t ever remember hear-
ing one or hearing of one from a foreign
station. Nor does one seem to come across
the Spoonerism as a cause for mirth in books
written in other languages.

"= "m "a

Communication Receivers

THE communication receiver shows signs

of catching on amongst long-distance
enthusiasts, and it is small wonder that it
should do so, for it is the ideal instrument
for their particular kind of work. We’d
have seen a good many more communica-
tion receivers in use before now if people
hadn’t formed the idea that they must
necessarily be highly expensive things. Of
course, if you want the very best you've
got to pay for it, and a high-grade receiver
of this kind may cost you anything between
£40 and £80, or even more. But less expen-
sive sets are now making their appearance,
and though they, naturally, haven’t all the
refinements of the more costly apparatus,
many of them are very pleasant things to
handle, and they’re useful gatherers of diffi-
cult stations. For short-wave work they’re
streets ahead of the domestic * all-wave ™’
set, which too often can spare no more
than a quarter of an inch of its tuning scale
for a4 band containing a score or more of
stations.

Better Tuning Wanted

It isn’t that the domestic set is insensitive
or that it’s incapable of bringing in the
short-wave stations that you want to hear,
provided that their transmissions are arriving
at reasonable ‘strength. The main troubles
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are two: in the first place it’s mighty diffi-
cult with some of them to make the minute
adjustments that are often called for; in the
second place it’s often almost impossible to
make a note of the setting of a station that
you’'ve heard so that you can go back to it
when you want to. Some kind of band-
spreading in ‘‘all-wave ”’ sets would make a
power of difference to the growth of short-
wave listening as a hobby. I don’tsee why it
shouldn’t be done, though it certainly won’t
if makers are determined to compete with
one another to see who can produce the
cheapest sets.

What We Miss

That’s just one example of the good things
that listeners are missing because of the low
price of receiving sets. To introduce band-
spreading costs money, and though it would
treble the attractiveness of the short-wave
range of the ‘‘all-wave’ receiver, it can’t
be done if every penny has to be considered.
And there are many others as well. Real
tone-control is a comparative rarity; we
have to put up with self-generated whistles
because the price won’t run to an RF valve
and proper image suppression. I needn’t
continue the catalogue, for you’ll think of
plenty of other things for yourself. Cheap
sets there must be; but why the wireless
industry has, intentionally or otherwise, led
the public to believe that you can get every-
thing that you want in a receiving set for
ten pounds or a bit less will always be a
mystery to me.

NEW H.M.V. SETS

OUR new receivers have been released

by the Gramophone Co., Ltd., this

week. They include a radiogramophone
with automatic record changer at 29
guineas. This is the Model 489, which
employs an eight-valve superhet circuit
with four wavebands going down to 11
metres. Separate bass and treble tone con-
trols are provided, and the output is 5 watts
into an elliptical type loud speaker.

The Model 1101 is housed in a new style
of cabinet with tapering sides and is a
5-valve superhet for AC mains. There are
three wavebands, the lowest wavelength
being 13.5 metres. Simplicity of control
has been given close attention, and the
large rectangular dial carries a vernier
scale as well as a waveband indicator. The
price is 10} guineas.

In the Model 1400 battery receiver at
124 guineas there are six push buttons for
automatic stationn selection. The lowest
wavelength is 16.5 metres and there are
three wavebands. Five valves are included
in the superhet circuit, and the QPP output
stage feeds a high-sensitivity PM speaker
with circular cone. The normal HT con-

H.M.V. Model 1400 battery superhet with
: push-button tuning.

sumption is g mA:, but an economy control
is fitted, by means of which the total cur-
rent may be reduced to 6 mA. for moderate
volume levels. .

A three-valve TRF circuit is employed in
the Model 1401 battery receiver. It in-
cludes a filter for Droitwich when the set
is to be worked near that station, and there
are three wavebands going down to 16.5
metres. The HT consumption is 7.5 mA.,
and the set, complete with batteries, sells
for 8 guineas.

Due for release early in March is a new
push-button superhet for AC mains. It
will be known as the Model 1102, and has
push-button selection for waverange as well
as eight pre-tuned stations. The lowest
wavelength is 13.8 metres and there are
three wavebands. An attractive cabinet
design has been evolved for this receiver
with a sloping front and figured silk fret
cover. The price will be 15 guineas.

Club News

Croydon Radio Society

Headquarters: St. Peter’s Hall, Ledbury Road, South

Croydon.

Meetings: Tuesdays at 8 p.m.
Hon. Pub. Sec.: Mr. E. L. Cumbers, 14, Campden Road,

South Croydon.

At the last meeting Mr. F. G. G. Davey, the in-
ventor of the Davey Gramophone Pick-up, lectured on
the design of his Communications Receiver. During the
course of the lecture many interesting features of
the set were demonstrated.

South London and District Radio
Transmitters’ Society

Headquarters: Brotherhood Hall, West Norwood.
Meetings: First Wednesday in every month.
Hgn‘.vsle;.: Mr. H. D. Cullen, 164, West Hill, London,

At the December meeting Mr. Stnart Davis demon-
strated his high quality reproducing_ and recording
apparatus, the former being based on' the ** Wireless
World ’ Quality Amplifier. The January meeting was
devoted to a demounstration of the Hallicrafter Diver-
sity Reeeiver by Mr. H. D. Cullen. At the February
meeting Mr. Stone gave a talk on ** Home-construected
S.W. Superhets.”” The annual dinner took place on
January 26th.

Slough and District Short- Wave Club

Headquarters: 35, High Street, Slough.

Meetings: Alternate Thursdays at 7.30 p.m.

Hon. Sec.: Mr. R. J. Sly, 16, Buckiand Avenue, Slough.
The annual general meeting was held on January

3rd, when a new committee was elected. This was

followed by a talk on * Aerials,”” by the chairman.

On January 19th, the first meeting at the new head-

quarters, a television receiver was demonstrated. The

next meeting is to be held: this evening (February

2nd), when 2FAU will talk on * Oscillators.”

Midland Amateur Radio Society

Headquarters: The Hope & Anchor Hotel, Edmund

Street, Birmingham.

Meetings: Second Tuesday of each month at 8 p.m.
Hon. Sec.: Mr. F. E. Barlow, '‘ Drakeford,” Poolehead

Lane, Wood End, Tanworth-in-Arden.

This Society, which has been in existence for 10
years, bhas over 120 members, of whom 75 per cent.
are licensed transmitters. The next meeting will be
on February 14th at 8 p.m., when there will he a
sale of apparatus in aid of the Hospital Radio Fund.

Radio Society of Great Britain, District 13
(Wimbledon and District Section)

Headquarters: Raynes Park Co-operative Hall,
Meetings: Monthly.
Hon. Sec.: Mr. H. M. Blabher, 9, Stanton Road, London,
S.W.20.
This section has now secured a place for its meetings
at the Raynes Park Co-operative Hall.

Radio, Physical and Television Society

n'eadquartevs: 72a, North End Road, London, W .14,
eetings: Fridays at %15 p.n.
Hon. Sec.: Mr. C. WV,

North Harrow.

Dr. C. ;. Lemon lectured at the January 13th meeting
on ** Experiments in Surface Tension and Bubble Blow-
ing.” 1le illustrated lLis lecture with several experi-
ments, including jets of water used in conjunction with
a beat frequency oscillator.

On January 20thh Mr. Waltersy of Belling & Lee, Ltd.,
gave an interesting lecture and "demonstration, his
subject being * The Suppression of Electrical Inter-
ference.” On February 38rd a lecture will be given
by a representative of the Automatic Coil Winder
& Electrical Equipment Co., Ltd., and on March 1lth
the Society will visit the printing works of the
Sunday Graphic.

Ednams, 15, Cambridge Road,
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PRINCIPAL BROADCASTIN G STATIONS OF EUROPE

Arranged in Order of Frequency and Wavelength (Stations with an Aerial Power of 50 kW and above in heavy type)

Tuning

. Tuning
Siation. ke/s. ' Positions. ‘ Metres. | kW. . Station. ke Positions. | Metres. | kW,
Istanbul (Turkey) 152 19735! 5 Bucharest (Romania) 823 364.5| 12
Kaunas (Lithuania) ... 153 1961 7 Bods (Norway) 823 364.5| 10
Hilversum (No. 1) (Holland) 160 ..| 1875 |10-150 || Kiev (No. 2) (U.S.S. R ) 832 36086 35
Radio Romania (Romama* 160 .| 1875 | 150 Trondheim (Norway)... 832 360.6| 20
Lahti (Finland) . 166 1807 | 150 Berlin (Germany) 841 356.7| 100
Moscow (No. 1) (USS.R.) . 172 1744 | 500 Sofia (Bulgaria) 850 352.9 100
Paris (Radio Paris) (France) ¢ 182 1648 80 Valencia (Spain) . 850 352.9 3
Ankara (Turkey) . 183 1639 5 Simferopol (U.S.S.R.) 859 349.2| 10
Irkutsk (U.8.8.R.) 187. 1600 20 Strasbourg (France) ... 859 349.2| 100
Deutschlandsender (Germany) 191 1571 60 Poznail (Poland) 868 345.6| 50
National (Droitwich) .. 200 1500 | 150 London Regional (Brookmaus Park) 877 342.1| 70
Minsk (U.8.8.R.) 208 1442 35 Graz (Germany) . 886 338.6, 15
Reykjavik (Iceland) 208 1442 | 100 Linz (Germany) 886 338.6/ 15
Motala (Sweden) . 216 1389 | 150 Helsinki (Finland) 895 335.2) 10
Novosibirsk (U.S.S.R.) 217. 1379 | 100 Hamburg (Germany) .. 904 3319 100
Warsaw (No. 1) (Poland) 224 1339 - | 120 Dniepropetrovsk (U. S ) .. 913 32868 10
Luxembourg ... 232 1293 | 150 Toulouse (Radio Toulouse) ( France) 913 328.6! 60
Moscow (No. 2) (US S R ) 232 1293 100 Brno (Czechoslovakia) . . 922 e 325.4| 32
Kalundborg (Denmark) 240 1250 60 Brussels (No. 2) (Belgium) ... L% P OO 321.9) 15
Kiev (No. 1) (USS.R.) 248 1209.6| 100 Algiers (Algeria) . 941 foeeernenn 3188 12
Tashkent (US.S.R.) ... 256.4 1170 25 Gote eborg (Sweden) 94l [ 3188 10
Bergen (Norway) 260 11538 20 Breslau (Germany) 950 |.coiiienne 315.81 100
Oslo (Norway}... 260 1153.8| 60 Paris (Poste Parisien) (France) 959 x
Vigra (Aalesund) (Norway) 260 11538 10 Odessa (U.S.8.R.) . 968
_Lenmgrad (No. 1) (U.S.S.R. ) 271 1107 | 100 Northern Ireland Regional (Lisnagarvey) 977
Troms ("\Iorway) . 282 1065 10 Bologna (Radio Marconi) (Italy) 986
Tiflis (U.S.8.R.) 283 1080 35 Torun (Poland) 986
Moscow (No. 3) (US.S.R. ) 300 1000 | 100 Hilversum (No. 2) (Holland) 995
Saratov (U.B.S.R.) ... . 340 882.3| 20 Bratislava (Czechoslovakia) .. 1004
Finmark (Norway) ... o 347 864 10 Chernigov (U.S.8.R.) .. . 1013
Archangel (US.S.R.) ... 350 857.1| 10 Midland Regional (Droitwnch) 1013
Rostov-on-Don (U S.8.1.) 355 845.1| 20 Barcelona (EAJ15) (Spain) . 1022
Budapest (No. 2) (Hungary) 359. 8345 18 Cracow (Poland) e 1022
Sverdlovsk (U.8.8.R.) 375 800 40 Konigsberz (No. 1) (Germany) 1031
Banska-Bystrica (Czechoslm alua) 392 765 | 15-30 || Parede (Portugal) ... 1031
Lulea (Sweden) 392 765 10 Leningrad (No. 2) (U.S.S.R. ) 1040
Rostov-on-Don (U.S. S R ) e 305 759 20 Rennes-Bretagne (France) ... . 1040
Voronezh (U.8.8.R.) . 413. 726 10 West of England Regional (Washlord) 1050
Oulu (Uleaborg) (Winland) 431 696 10 Bari (No. 1) (Ttaly) ... 1059
Baranowicze (Poland) 520 576 50 Tiragpol (U.S.S.R.) ee 1068
Ljubljana (Yugoslavia) 527 569.3| 6.3 Bordeaux-Lafayette (Franco) 1077
Viipuri (Finland) 527 569.3| 10 Radio Normandie (France) . 1095
Bolzano (Italy) 536 559.7) 10 Madrid (EAJ7) (Spain) 1095
Wilno (Poland) e 536 559.7 50 Vinnitsa (U.S.S.R.) ... 1095
Budapest (No. 1) ¢ Hungary) 546 549.5 120 Kuldiga (Latvia} 1104
Beromiinster (Swrtzerland) 556 539.6| 100 Tripoli (Libya) . 1104
Klaipeda (Lithuania) ... 565 531 10 Melnik (Czechoslovakra) 1113
Catania (Italy) 565 531 3 Nyiregyhaza (Hungary) . 1122
Palermo (Italy) . 565 531 3 North-East Regional (Stavshaw) 1122
Radio Eireann (Ireland) 565 531 | 100 Horby (Sweden) e 1131
Stuttgart (Germany) . 574 522.6 ' 100 Genoa (No. 1) (Italy) 1140
Alpes-Grenoble, (P.T.T.) (France) ... 583 5146 20 Trieste (Italy) 1140
Madona (Latvia) 583 51486, 50 Turin (No. 1) (Italy) . 1140
Vienna (Germany) 502 508.8| 100 London National (Brookmans Park) 1149
Athens (Greeco) 601 4992 15 North National (Slaithwaite) 1149
Rabat (Morocco) 6501 49921 20 Seottish National (Westerglen) 1149
Sundsvall (Sweden) 601 499.2! 10 Kassa (Hungary) 1158
Florence (No. 1) (Italy) 610 4918, 20 Monte Ceneri (Swrtzerland) 1167
Brussels (No. 1) (Belgium) 620 483.9| 15 Copenhagen (Denmark) . 1176
Cairo (No. 1) (Egypt) 620 4839, 20 Nice-C3te d’Azur (France) ... 1185
Kounibyshev (U.S.5.R.) 625 480 10 Frankfurt (Germany)... 1195
Christiansand (Norway) 629 4769 20 Freiburg-im-Breisgau (Germ'm)) 1195
Lisbon (Emissora Nacional) (l‘ortugal) 629 4769 20 Troppau (Germany) .. 1204
Vigra (Norway) 629 476.9| 100 Lille (Radio P.T.T. Nord) (l-‘rance) 1213
Prague (No. 1) (Czechoslovakm) 638 470.2| 120 Rome (No. 2) (Italy) 1222
Lyons (P.T.T.) {(France) 648 463 | 100 Gleiwitz (Germany) 1231
Petrozavodsk (U.S.S.R.) 648 463 10 Gorlitz (Germany) 1231
Cologne (Germany) 658 455.9; 100 Cork (Ireland)... . 1235
Jerusalem (Palestine) 668 449.1] 20 Saarbriicken ( (xermanv) 1249
North Regional (Slalthwalte) 668 449.1 70 Riga (Latvia) 1258
Sottens (Switzerland) .. 677 443.1! 100 Burgos (Spain) 1258
Belgrade (Yugoslavia) 686" 43731 20 Salamanca (Spain) ... e 1258
Paris (P.T.T.) {France) 695 431.7| 120 Aberdeen .. 1285
Stockholm (Sweden) ... 704 426.1| 55 Klagenfurt (Germa.ny) 1294
Rome (No. 1) (ltaly) 713 420.8! 120 \omrlberg (Germany) . 1294
Hilversum (Jaarsveld) (Holland) 722 4154 17 Radio Mediterranée (I'rance) 1303
Kharkov, (No. 1) (U.S.8.R..) ... 722 4154 10 Naples (No. 1) (Italy) 1303
Madrid (EAJ2) (Spain) 731 4104 3 Malmo (Sweden) . 1312
Seville (EAJS) (Spam) 731 410.4 5 Bremen (Germany) ... 1330
Turi (Estonia) 721 4104 38 Dublin (Ireland) . 1348 X
Munich (Germany) ... 740 405.4| 100 Genoa (No. 2) (Italy) 1357 5
Marseilles (P.T.T.) (ance) 749 400.5| 100 Turin (No. 2) (Italy) - 1357 5
Katowice (Poland) ... 758 395.8;, 12 Milan (No. 2) (Italy) 1357 4
Scottish Regional (Burghea:l) 767 391.1| 60 Bordeaux-Sud-Ouest (France) . 1366 25
Scottish Regronal (Westerglen) 767 8911 70 Warsaw (No. 2) (Poland) 1384 7
Stalino (U.8.8.1R.) I 776 3866 10 Lyons (Radio Lyons) (France) 1393 25
Toulouse (P.T.T.) (France) ... 716 886.6 | 120 Vaasa (Finland) .. 1420 10
Leipzig (Germany) ... 785 382.2| 120 Kaiserlautern ((zermlmy) 1429 2.
Barcelona (ILAJ1) (Spain) 795 3774 15 Turin (No. 3) (Italy) . 1420 5
Lwéw (Poland) . 795 37741 -50 Paris (Eiffcd Tower) (France) e 1456 ki
Welsh Regional (Ponmon) (Anrvlcsey) 804 373.1 5 Bournemouth ... . . . 1474 1
Welsh Begronal (Washford) .. . 804 3731} 70 Plymouth 1474 0.
Milan (No. 1) (Italy) 814 368.6; 50 "
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SECONDARY:-EMISSION

““ OSCILLATORS
A FORM of oscillation generator
is known in which an electron
stream is forced to travel to and
fro between a pair of ‘‘target’’
“electrodes so as to build up a large
current by secondary emission. In
this case an accelerating anode is
usually arranged between the two
targets, and tends to create a
space-charge which limits the out-
put. According to the invention,
the two electron streams are
forced to take separate paths, in-
stead of vibrating along a common
one, so that one does not tend to

““choke’” the other.

As shown in the Figure, two

X g
1 — A
/7~ \\\
kKl 4 P X
N 7
71N
4
\\ !
S 2
L
o—

" Oscilfation generator depending
on secondary emission.

‘“cold”’ cathodes K, K1 co-oper-
ate with a common cylindrical
anode A which is biased to pro-
vide an . accelerating field. An
external winding (not shown) sup-
plies a magnetic field, the lines of
which run at right angles to the
plane of the paper. The action is
explained as follows:—

An electron leaving the cathode
K is forced by the combined effect
of the electric and magnetic fields
to describe the ‘circular path
marked 1. As the electron strikes

against the cathode Kr on its re- -

turn journey, secondary electrons
are emitted, and necessarily travel
away from the cathode in the
opposite direction. The action of
the magnetic field, therefore, com-
pels them to follow the circular
path marked 2. As they return
to the cathode K and produce
more. .secondary electrons, the
latter are now forced to follow the
circular path 1, and so on. To
ensure that the impact always
occurs with sufficient force, an
oscillating voltage is applied to
both cathodes from a Lecher wire
circuit L, tuned to the working
frequency.

Telefunken Ges. fir drahtlose
Telegraphie m.b.h.  Convention
date (Germany) April 20th, 1936.
No. 494230.

0 o0O0o0
REMOTE CONTROL FOR LOUD
SPEAKERS
LOUD speaker is arranged to
be supervised from a central
station which may be so far distant

nventions

Brief descriptions of the more interesting radio
devices and improvements issued as patents
will be included in this section

as to be out of audible range. To
allow this to be done the speaker
is energised by carrier current
modulated with the signal fre-
quencies. Near the transmission
and control point the carrier cur-
rent is passed through a high-pass
filter, from the further side of
which a low-pass branch line goes
back to the control.

Near the speaker the usual am-
plifier and detector unit is shunted
by a similar low-pass circuit. This
allows part of the rectified current
to be fed back, from the speaker
terminals, into the carrier wave
transmission line. This ‘‘ return’’
current can then pass, via the low-
pass branch near the transmitter,
direct to the control points so that
an attendant there is able to hear
the signals and can adjust the
volume of the distant speaker
accordingly.

C. Lorens Akt. Convention date
(Gerimany), December 22nd, 1936.
No. 490497.
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PRODUCING TELEVISION

SIGNALS

LIGHT rays are focused on to a

photo-sensitive screen mounted

at one end of a cathode-ray tubé,

and the electric ‘‘image’ so

formed is scanned by an electron

stream projected from the other
end of the same tube.

The screen liberates electrons
corresponding to the light in-
tensity of each picture point.
These are focused by a magnetic
coil which automatically . deflects
the * picture’” stream out of the
path of the oncoming ‘‘ scanning *’
stream, because the two streams
are travelling in opposite direc-
tions.

The picture stream is first
accelerated by one or more
‘““suction’’ rings, and is then pro-
jected on to target electrodes,
which amplify it by secondary
emission.

Radio-Akt. D. S. Loewe, Con-

vention date (Germany) March
3rd, 1936. No. 492901.
coo0o

AUTOMATIC ‘“ HOMING”

ARRANGEMENTS are already
known in which a rotary
frame aerial, mounted on an aero-
plane, is made to set itself auto-
matically into line with a distant
beacon station and to remain so
set, even should the aeroplane
yaw away from the ‘‘homing’’
course. Any off -course move-
ment operates a differential relay,
and so brings the machine back
again on to its predetermined
course.

According to the invention, the
differential relay used to correct

" the steering includes a commutator

device which applies the voltage
picked up by the aerial (this being
positive or negative according to
whether the deviation is to port
or starboard) to ‘‘trigger” one
or other of a pair of gas-filled

tubes.  The resulting discharge
current then drives a motor in
one direction or the other, so as to
restore the craft to its original
course.

Telefunken Ges. fir drahtlose

Telegraphie m.b.h. Convention
date (Germany) September goth,
1936.  No. 493393-
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RADIO BEACONS

FOR direction-finding purposes a

beacon station is made to
radiate two waves of the same
frequency, one being modulated
and the other not. The phase of
one wave varies constantly with
its direction in azimuth, whilst the
phase of the other varies with
time.

This produces, at a distance, a
ficld of constant average ampli-
tude, which is independent both
of time and direction. The rate
of modulation is, however, varied
in accordance with the direction
of the modulated beam, so that at
a given moment it is zero along
the North-South line, and at maxi-
mum along the East-West line.
This  ““zero’’ characteristic is
made to rotate at constant angular
speed. )

The arrangement, in effect, pro-
vides a “‘ zero. modulation’’ datum
line for the receiver in place of the
usual “‘ zero field ”’ indication, the
advantage claimed being a longer
range for a given power output.

Sovc. Anon. des Ondes Dirigées.

. Convention date (France) Febru-

ary 14th, 1936. No. 491903.
0 00O .

SHORT-WAVE AERIALS
HE drawing shows a ‘‘wide-

band’’ aerial, suitable for re-
celving television signals, and less

The British abstracts published
here are prepared with the
permission of the Controller of
H.M. Stationery Office, from
cpecifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
1/~ each.

densers C of 50 m-mids. The
capacity loading creates a phase-
velocity greater than that of the
wave travelling freely in space.
This, in combination with the
“tilt”” of the conductor, gives a
pronounced  directional effect,
pointing away from the feeder
end.

The loaded aerial is connected
through a surge resistance R of
320 ohms to the centre point of an
elevated wire B, which for signals

‘on 45 megacycles is made 11 feet

and acts as an effective
carth point,”” ie., as a *‘half-
wave’® termination to the aerial
proper. The lower end of the
aerial A is connected through a
matching transformer T, and the
usual feed-line F, to the receiver.

E. C. Cork; M. Bowman-Nani-
fold and J. L. Pawsey. Applica-
tion dates February oth and June
3oth, 1937. No. 493758.

©C0QC0
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HIGH-FREQUENCY
OSCILLATORS

A PIEZO-ELECTRIC crystal is
frequently used to stabilise
the frequency of short-wave
generators, though for wave-
lengths below 5 metres tuned
Lecher wire circuits are to be
preferred.  However, even the
latter prove difficult to adjust on
wavelengths of two metres or |
less, because the length of the
connecting leads between ' the
electrodes and the Lecher wire cir-
cuit may be sufficient to prevent
the whole system from escillating
at a single natural frequency.
According to the invention, the
split anodes of a magnetron valve,
used for genmerating wavelengths
of the order of one or two metres,
are connected across voltage nodes

F\U\"

T
sy

Television aerial with condensers inserted at short intervals in
the lead-in wire. : :

liable to inductive interference
than the ordinary dipole.  The
aerial consists of a ‘‘conductor”’
A having an overall length of 50
to 6o feet, and loaded at intervals
of 15 inches by small series con-

cn a tuned Lecher wire output
circuit through connecting wires
which are made telescopic, so
that their electrical length can be
made cqual to a quarter-wave.
Under these circumstances the
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Recent Inventions—
combined wavelength of the valve
clectrodes  and  the  connecting
wires can be made equal to that
of the Lecher wire output circuit
s0 that the two circuits will oscil-
late as one at this stabilised
irequency.

The General Llectric Co., Lid.,
and L. C. 5. Megaw.  Application
dale  March z2:nd, 1937. No.

492010,
o 00O

DIRECTION FINDERS

HE cordinary  direction finder
gives a masimum or suini-
mum reading (as the case may be)
at two peints diametrically oppo-
site to cach other. It is therelore
necessaty to indicate which of the
two readings is the correct one
from the point of view of **scnse.”
This is usually done by coupling
the frame to a wvertical acrial,
when the two signal voltages com-
bine to give a ““heart-shaped ™
curve with only one minimum
point, which can casily be,ascer-
taincd by operating o reversing
switch.  The * minimum * of the
heart-shaped curve is, however,
not in line with the true bearing,

but is displaced by 9o° from it.

According 1o the invention,
“sense finding '’ is simplificd by
connecling a single frame 1o a
vertical acrial in such a way that
at the correct minimum rcading
the indicator needle will ““ follow ™’
any slight movement of the frame
aerial, whereas at the other or in-
correct  minimum  the indicator
needle moves ““against’’ a testing
swing of the frame.

Telefunken Ges. far dralitlose
Telegraphie wm.b.h.  Convention
date (Germany)y April jth, 1937.
No. 492043.
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SECONDARY:-EMISSION
MULTIPLIERS
WORYKIN and Malter have
recently discovered that it is
possible to obtain a much higher
ratio of secondary clectrons from
a target electrode when the
sensitive  material, such  as
cicsiated silver, is separated from
the metal backing plate by a very
thin layer of insulating material.
The target is first subjected to an
initial bombardment of electrons,
which appear to have a polarising
effect, so that the composite sur-
face becomes abnormally sensitive,
So much so that it will release as
mauny as 3,000 secondary electrons
for each primary clectron which
strikes against it. This so-called
“ anomalous ”’ emission compares
with a ratio of nine or ten—which
was previously considered to be
the best obtainable.

According to the. invention, a
target electrode, capable of giving
anomalous secondary emission, is
prepared by depositing a very thin
layer (of the order of oue-
thousandth of an inch) of an
alkaline-earth borate upon a metal
backing plate, and then covering
the borate with an equally thin
laver of ciesium.

Marconi’s Wireless Telegraph
Co., Ltd. (assignees of I. R,
Pidre). Convention date (U.S.A.),
Junuary 3o0th, 1937. No. 491287,

0 G OO

AUTOMATIC TUNING
CONTROL
OR automatic frequency con-
trol it is usual to provide two
‘“discriminator’’*  circuils, one

Wireless
Worlld

tuned a little above, and the other
a little below the fixed inter-
mediate frequency of the set, the
““unbalanced ”” voltage produced

.across these circuits by any initial

mistuning then being applied to
correct the mistake. In assem-
bling the sets, however, it is found

to be difficult to pre-fix the tuning

of the two ‘‘offset’” circuits with

" sufficient accuracy to produce the

required results. The object of
the invention is. to simplify the
opcration.

As shown in the Figure,: the
anode of one of the IF wvalves V
of a superhet recciver is connected
to the HT supply through a re-
sistance R, and is coupled to the
two discriminator circuits A, B,
through condensers C, C1. When
asscmbling the set the movable
connection L is first placed on the
contact 1 as shown, and the two

The effect is secured by using a
phote-sensitive cell to explore a
scleeted point, which is representa-~
tive of the character of the picture
as a whole. The current from the
cell is then applied either to regu-
late a tone control or to send out
a pilot sighal from the transmitter
which automatically produces the
required effect at the receiver.

Kolster-Brandes, Ltd., and C. N.
Swmylh. Application dale March
2nd, 1937. No. 491502.
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RADIOGONIOMETERS .

IN direction-finders of the

Bellini-Tosi and Adcock types
the aerial pick-up currents are
transferred to a pair of small ficld-
coils which produce a magnetic
ficld orientated in the same dircc-
tion as the incoming signal. This

circuits A, B, are then tuned direction is then ascertained by
cxuctly to the IF frequency. The means of a small rotary scarch-
HT
R
b3 A -

—,

®
il
e

Method of facilitating the initial adjustment of AFC. circuits,

connection I is next moved over
to the contact 2, the tuning of
both circuits thus being altered by
cqual and opposite amounts. The
connection L is then permancntly
soldercd in position. The required
AFC  voltage is taken- off, as
shown, from the load resistance
R of the diodes D, Di.

E. K. Cole, Ltd., and H. C.
Rowe, Jr. Adpplication date April
2614, 1937. No. 493788.

0000

FIDELITY CONTROIL IN TELE-

VISION
\/ HEN televising a scenc, say,
from a cinema film, the

volume of sound heard from the
recelver remains more or less the
same, irrespective of the apparent
size of the actors. That is 1o say,
it is the stunme when a large field of
view is being shown, where the
actors appear comparatively small,
as when a close-up is being given
of eme of the principal characters.

In order to produce a more per-
fect illusion an automatic control
is applicd 1o make the specch
heard during a close-up sound as
though it came from a nearer point
than that heard during @ normal
scene.

coil, the whole arrangemcnt being
known as a radiogoniometer.

For correct opcration the EMF
induced in the search-coil, as the
Jatter is rotated in the field,
should conform strictly to a sinc
curve. Otherwise the directional
rcadings are confused by what is
known as octantal error.

According to the invention the
conditions likely to give rise to
octantal error are avoided by wind-
ing each of the field-coils in two
layers, one of which is laid at an
angle of 6o deg. to the other. The
two sets of windings are connected
in series.

Standard Telephones and Cables,
Lid., 1. R. J. James and C. F. A.
Wagstaffe. Application  date,
March 19th, 1937. No. 492323.
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ELECTRON CAMERAS

PICTURE to be televised is

projected on to a photo-sensi-
tive cathode, and the resulling
clectron strcam is focused -on to
the plane of an anode, where it is
swept to and fro, past a central
aperture, by an applied scanning
voltage. The electrons that pass
through the aperture strike against
a series of target electrodes, which
form an  election  multiplier

FEBRUARY 2nd, 1939.

housed in the same tube as the
camera.

According to the invention the
whole device is rendered inopera-
tive, during the idle or flyback
stroke of the scanning operation,
by applying an intermittent nega-
tive pulse to one of the target
electrodes of the electron multi-
plier.  Preferably two pulses of
opposite sign are applied simul-
tancously to two electrodes, so
that the signal current is cut off
during the “‘flyback’ stroke
without producing any unbalanced
impulse in the output circuit.

Baird Television, Lid., and
V. A. Jones (addition 1o 470785).

Application date March 23rd,
1937. No. 4920602.
cooo

AVC DISTORTION
HEN, in order to prevent
fading, an AVC voltage is
applied to one or more of the RF
stages in a wireless receiver, it is
liable to do more than what is ex-
pected of it, namely, to increase
the amplification of those valves.
As we know from the methods
used to secure automatic tuning
control, any change of grid voli-
age tends to alter the effective re-
actance of a valve, 'and, therefore,
the tuning of any circait across
which it is shunted. This sets a
definite limit to the degree {o
which AVC can be applied with-
out causing distortion of the re-
ceived siguals.

In order to remove this limita-
tion, particularly in the case of
the mixing valve in a superhet set,
the frequency change due to AVC
voltage is offset by a compensat-
ing voltage, which is derived from
a resistance in the anode circuit
and is applied through a con-
denser to the oscillating grid of
the valve. =

E. K. Cole, Lid. Convention
date (Sweden) May 15th, 1937.
No. 4920624.
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*“ ANTI:FADING ’ AERIALS

’I‘HE useful range of broadcast
transmission is seriously
diminished, particularly at night,
by the reflection of high-angle
radiation {from the Heaviside
laver. As is well known, the re-
flected energy interferes with the
direct or earthbound wave to pro-
duce fading.

There arc various known ways
of reducing this high-angle or
space-wave radiation.  One is to
use a single-mast antenna of suffi-
cient height, and another is to use
a shorter aerial provided with a
top capacity or ‘‘ roof,”” but both
arc costly expedients.

According to the invention, the
required result is secured by using
a mast antenna only slightly more
than half a wavelength high, and
by energising it, at a point about
one-fifth of its height above
ground, so that the phase of the
current fed to the upper section is
substantially 18o deg. out of phase
with that supplied to the lower
section.  The resulting form-

. factor, or distribution of aerial

current, is then such as to radiate
a predominantly earthbound wave,
with a. relatively small vertical

component.

Marconi’s  Wireless Telegraph
Co., Litd. (assignees of W. D.
Dutlera). Convention date

(U.S.4.), April 16th, 1937. - No.

491485, .
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FURTHER COMPONMNENTS INTRODUCED BY BULGIN

1&-|NTERFEREN(E g AERIAL INSULATOR IRON [DREO

SUPPRESSORS

AND ARRESTER SCREENED CHOKES

STANDARD MODEL
This excellently made
choke has an induct-

ance of 75,0004H. with

Suitable for connec-
tion in the mains
leads of small motors.

etc., causing inter-

An aerial lead-in
insulator and ar-
rester with fuse
two mternal

ference over short-medium and long-wave  safety devices. Specml moulded bell- a D.C. resistance of
6in. sleeved leads for connection.  insulators provide a long dry leakage 18002, Relmb]-m use. 2 6

Lc. 5 max.A. 3 c path under all weather condmons. List No. C[H EACH 4

0.5 l-;5 /= over years of use. 4 f SUPER MODEL

0.85 0. 28 List No. C/L.2. EACH Of exceptional charactensncs this model
SERVI(E has_an inductance of 3 0 uH, and a
2 D.C. resistance of 360 L
~ TRANSFORMERS. 465 KC/S LFE List No. C/H.F.35. EACH ]

Size 3in, x 2}in. x TRANSFORMER
1.7in. high.
C'L.F. 80 An output

Provided ICNA

transformer for 4in. grid  lead 2 -

matching the average commercial speaker and standard size & New and improved.
to pentode valves. apped for mains or top: clip.  Size b 4/ Embodies a moulded
battery valves.) 50 : Jim. x [in. x 3in. high.  For use " = translucent lens, thus
[ Output nansformu for class  in_all modem circuits, giving hich a clear signal i given at
B or Q.P.P. stages. Ratio 55: 1. gain _and 9 Kc/s, se-lecnvny Built-  any angle. With moulded terminal connection.

C/LF.82. Designed for matching high ‘i‘l ‘;“&‘ "(':'I“l“"._ﬂ's Aluminium can. tlsk g 3 E/[D’ ‘12 Bl L

impedence speakers low resistance st No ist No. ue

p 7/IB List No. C/D.47. Green EACH 2/b

outputs. Ratios 25-, 32. 40-, 60- 66- and 8 ather types available. EACH

List No. C:D.48. Yellow
Several other models avallablc 6/6

ROTARY SELECTOR
SWITCHES

TRANSTOUPLER
TRANSFORMER

A fed-trans-
former unit in-
corporating  al}
necessary re-
sistances, condenser, etc. Replaces
transformers of the stralgh(-connected
type, gives greater amplification,
better treble and bass Yesponse.

l-pole 12-way: For
seriesoresistor  switch-
ing in Voltmeters, tone
e control, etc. Many
other uses will be apparent.

List No. C/S.201. EACH 2/9
4_pole 3-way : In many three-band sets this
simple sw:u:h will provide all wavechanging
To follow any valve. PRICE 1 0,5 satisfactorily. List No. :S 204 2/9
List No. C/L.F.10. EACH Other models available.
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TELEVISION
AERIAL &

An lron—cladl weﬂl:lﬁr-me’: Tde"s'og Only brief details of a few lines can be :v :
Wi A f b » :
eedzean:!e:l.umm‘mm B::er;m:c;o::xﬁ: shown here . . . . send coupon for 420-page : Please send, post free, new 120-page Catalogue No. lé! for :
_for use 1s aerial or reflector. The feeder is catalogue, giving fulb information of over = which § enclose 3d. stamps. H
taken off from the centre gus, g g N - [ » . z
of the acrial inside the 1,300 modern, efficient, inexpensive H NAME. :
i!:ilto&obrécflietlstuki)eﬂl“ 5, components. Choose. Bu[gin for long- E ........... u e IRTTTT R o000 oo TR0 T e D E
of parts without feeder service satisfaction—and you’ll never be H ADDRESS ... H
List No. C/L.20. 50’ Coil Feeder - 5/6 . dl.SUPpointed‘ : W.W. 2230, E

| T e e Ty e S e T e
A. F. BULGIN & CO. LTD. ABBEY ROAD - BARKING ZESSEX. RIPPLEWAY 3474.

CHALLENGER M

RADIO

The most comprehensive range
and the greatest value ever,
Direct-to-the-public cash sales
enable us to pass on “ middle ”
profits to the purchaser. Send
2d. stamp for illustrated cata-
logues. Better still, call be-
tween 10 a.m. and 8 p.m. and
try these remarkable receivers
for yourselves, or at any other
time by appointment. ere is
no obligation to purchase. Com-
pare the following specifications
with any other sets in their
respective classes :—

c Custom-built de Luxe 19 valve general purpose
MODEL M.S.K.505 as illustrated receiver, for the ham and quality enthusiasts.
6 wavebands, 4-2,200 metres. Band Spread hairline tuming.  Walnut self-contained panel!
Magic Eve. R.F. Stage on all bands. Manual/Automatic Variable Selectivity 3 to 16 kc. C.W.
Beat Osciilator. Noise Suppressor. Sensxtxvltv Control. 8 Tuned Circuits in 2 I.F. stages.
Ceraniic valve holders and switches. Q. A.V.C. Manual/Carrier Controlled Contrast E.xpansion.
30 watts undistorted output Class * A " amplification—(4) 6LG valves in a new system
of direct coupled paraphase-parallel-pushpuil. Straight Line response 25-15.000 cycies.
25%, degeneration by negative feed-back to output stage. Dual matched 12 inch
Auditorium Speakers. CHASSIS, VALVES & 2 SPEAKERS Price 30 gns.

Reprint of “*Wireless World” TEST REPORT ox this model sent on request.

Also STANDARD MODEL W.S.K.504, 9 valves, can be supplied complete.
CHASSIS, VALVES & 2-12” P. A. SPEAI?ERS £25-.10-0
3 The Challenger “ Model 444" custom-built 12-valve superhet radiogram.
VIODEL 444 chassis, 5 wavebands, 5-10, 11-34, 31-05, 200-550, 800~ 2;;(200 metres gl!;lrge
illuminated dial calibrated metres and station names, R.F. stage on all bands,valve sequence,
bX 4 rectifier, (2) 6V0s beam power output tubes, 6G5 Magic Eye, 6Q7 noise suppressor,

An Inexpensive PRECISION Instrument

o.c. AVOMINOR

Kegd. Prade Mark
ELECTRICAL MEASURING INSTRUMENT

This instrument provides precision testing
facilities at a truly modest cost. Incorporating
a fully jewelled moving-coil movement and a
2}-ins. scale, it permits accurate readings of
mlllxamps ., volts and ohms, with ranges
adequate for the majority of normal circuit,
battery and resistance tests. The total resist-
ance of the meter is 100,000 ohms ; full
scale deflection of 300v. or 6oov. is obtained
for a current consumption of only 3mA. and
6mA. respectively.

I case, complete with
leads, interchangeable

crocodile  clips  and 13 RANGES
testing prods; and with CURRENT
comprehensive  instric- E

tion. booklet. Rl P bl

4 5 /- » 0-120 milliamps

6B8 1st L.F. and A.V.C. 6]5 phase changer, 6J5 negative feed back oL7 IF. amp,, 6L7 VOLTAGE
selectivity control, 8K8 Triode Heptode frequency changer, 6K7 R.F. amp.; spemal DEFERRED 0- 8 volts
“pon-drift * LF. ’Aladdin transformers, vanable selectivity ¢-30 kc., output 15 watts e, ©0- 12 voits
undistorted from pushpull beam power output tubes, response flat within 1.5 db between P “:;‘ig "g;';
80-12,000 cycles; oscillator fundamental without use of harmonics, persistent oscillator 8-300 :om
of highest output. CHASSIS, VALVES & 10° M.C. SPEAKER 14 gns. A
WITH 12° P.A. SPEAKER 15 gns. RESISTANCE

- 10,000 ohms
0- 60,000 ohms
0-1,200.000 ohms
0-3 megohms

’y 10-valve superhet chassis and valves, A.C. 200-250 volts, 5

o YALE MODEL 101 wavebands, 7-2,100 metres, large slide pattemn dial cali-
brated in stations, push-button tuning, Wlaglc Eye, latest type Octal valves, witl pushpull
output, 10 watts. Speakers extra, 10in., 159, or 12in. P.A., 47/6. Price 10 gns.
AMERICAN CABINETS of exquisite worl\m:mshxp and appearance, Designed and built
by leading craftsmen. All brand new and undrilled. Send 14d. stamp for actual photographs.

We have in stock receivers and chassls to suit everyone’s pocket and taste from £3.5.0.

BRITISH
MADE.

o Write for fully descriptive pamphlet-

’ Sole Proprietors ‘( Mlm.ujadurn':

T T DEGALLI ER s LTD. M%%CEAS" The Automatic Coil Winder & Electrical Equipment Co., Ltd.,
Lancaster Gate 31, CRAVEN TERRACE, LANCASTER GATE, W.2 ‘Apl;iug-:w;n ht‘y‘pe irre- kWIndcr House, Douglas Street, London, S.W.l. ‘Phone; Victoria 3404/7
Tube Station. Telephone : Paddington 2745. price - 5/6 k

Mention of ‘“‘The Wireless World,” when writing to advertisers, will ensure prompt attention.
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MISCELLANEOUS ADVERTISEMENTS

NOTICES

THE CHARGE FOR ADVERTISEMENTS in these
columns is

12 words or less, 3/~ and 3d. for every
additional word.

Each paragraph is charzed separately and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive iusertions, provided a
contract is placed in advance, and in the absence of fresh
instractions the entire ‘‘ copy ” is repeated from the
previous issue : 13 consecutive imsertions 5Y;, 28 con-
secutive, 109, ; 52 consecutive, 15°,.

ADVERTISEMENTS for these columuns are accepted
up to FIRST POST on MONDAY MORNING (previous
to date of issue) at the Head Offices of *‘ The Wireloss
World,”” Dorset House, Stamford Street, London, S.E.1,
or on SATURDAY MORNING at the Branch Offices,
8-10, Corporation Street, Coventry ; Guildhall Buildings.
Navigation Street, Birmingham, 2; 260, Deansgate,
Manchester, 3 ; 268, Renfleld Street, Glasgow, C.2,

Advertisements that arrive too late for a particular
issue will automatically be inseried in the following issue
unless accompanied by instractions to the contrary, Al
advertisements in this section must be strictly prepaid.

The proprietors retain the right fo refuse or withiraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should be made - m payable to [ILIFFE
& SONS Ltd., and crossed ==~ Notes being

untraceable if lost in transit should not be sent as
remittacces.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement
and*the date of the issue in which it appeared.

The proprietors are not responsible for eclerical or
printers’ errors, although every care is taken to avoid
mistakes.

NEW RECEIVERS AND AMPLIFIERS
X

DE?ALLIERS, Ltd.—See our advertisement on Puge

OTE New Address.—31, Craven 'l'errace, Lancaster
Gate, \.2, Paddington 2745, [7934

AKER'S New Quality Re;:elver and Corper lorn
Speaker for Realistic Reproduction~-Details from
Baker's Selhurst Radio, South Croydon. (7965

RMSTRONG Co. Have Nine New Radio Chassis of

QOutstanding Merit, from the press-button model at
£7/18/6 to the large variable selectivity model at
L1771,

RMSTRONG Announce Model A46/FC- Amplifier.—

-‘I'his new wnit is a 6-watt pnsh-pnll amplifier havipg
in addition te the normal flat frequency, response. both
bass and treble boost eircuit giving control ol the fre-
quency response at hoth ends of the audio spectrum; {Le
price of model A46/FC is-11 gns.

'
DV ANCE Details of the New Amplifier, together with
particulars of our standard 6-watt amplifier model
A36/7 at 9 gns, the 12-watt amplifier model 127/1°X
at 12 gns. and the local station feeder unit R¥2/4 at
3 gns., are available on request.

RMSTRONG Co.. 100, St. Pancras Way, “Camden
Town, London, N.W.1, (7974

LBA, TFerguson, Ever-Ready, Ialeyon, - Portadyne,
Sparton, 8pencer and other first class makes always
in stock; wholesale only.—Trade enquiries to Leonard !leys,
26, Henry St., Blackpool. (0610

l IDWEST (American) 1939 Receivers.—17-valve, five

wavebands, 10 (0 2,400 meters, two speaker combina-
tion; chassis complete, £21/10; cash only; send 1/-
P.O. for detailed brochure.—Bennett's, 4, 1lumberstone
Drive, Leicester, (7962

GENUINE Bargain.—Qualily amplifiers, 8 watts, undis-
torted PP output, latest British octal base valves,
tone control, matched energised speaker, wired and tested;
£6 c.oil.. carringe paid—Radio Chassis Supplies. Bai-
moral, Pavilion Drive, Leigh-on-Sea. (7940

RECEIVERS AND AMPLIFIERS

CLEARANCE, SURPLUS, ETC.
TOCKTAKING Sale.
RAND New Receiver 1939 Models:—

59/6.-—A.C.-D.C. Compact, wilh M.C. speaker 2-wa've-
band, seifcontained aerial.
£4/19/(‘.—All-wavc snperhet, push-button, 6
] valve, M.C. speaker, marvellous tone.
supersensitive. works on any mains, anywhere.
2/12.—A1l—\\'a\'e A.C. radiogram. very latest
! model, 6 valves, massive cabinet, quality
oniput, lovely tone; worth £20.
RITE for Lists ol Components and Spares, elc.

RADIOGRAP[C, Lid., 66, Osborne St., Glasgow. Rell
848, {7832

NEW VARIABLE SELECTIVITY
MODEL AWI25PP

12-V. 5-BAND ALL-WAVE
RADIOGRAM CHASSIS

(12—550 continuous, 1000—2000 m.)

with R.F. Pre-Amplifier, 2 | .F. stages with Variable
Selectivity. Manual R.F. gain control and |0

;v;t‘t:)lz.t(;;‘tc?upled Triode £1 7 ..l 7

A few extracts from

{Vireless
World

TEST REPORT, Jan. 5th, 1939

" IN compiling the specification of this receiver the makers

have drawn upon the salient features of both long-range
communication sets and quality amplifiers for local station
reception. ., . .

We had no difficulty in logging American broadcasting stations
on the 13-, 16- and |9-metre bands . . . and comparison with
ordinary all-wave sets leaves no doubt that the AWI25PP is worthy
of classification with the ‘communication’ type receivers as
far as sensitivity is concerned.

. . . keen selectivity which enables one to get well within one
channel on either side of the London Regional transmitter before
the siffe bands begin to appear.

On long waves separation of the Deutschlandsender from
Droitwich ond Radio-Paris requires no skill in the handling of the
controls, and the perfarmance on this band is exceptionally good
with ample sensitivity in reserve ond very little background noise.

. . . A momentary test up to full volume on the local station
failed to reveal any marked threshold of-distortion, though judging
from the sound level the output must have been very close to the
rated upper limit of 10 watts.

. .. Full marks are due to the designer for the skill with
which a 2-valve circuit has been compressed into a chassis very
little bigger than that of the average 5-valve superheterodyne.’

Copy of complete Report FREE upon request.

DEMONSTRATIONS

Extended hours for convenience of customers.
Engineer in attendance until 5.30 p.m. on
Saturdays and 7.30 p.m. Monday to Friday.

All Models Gladly Demonstrated

All Chassis sent on 7 days' approval, carriage paid
12 MIONTHS' GUARANTEE

ARMSTRONG MANFG. CO.

100 ST. PANCRAS WAY, CAMDEN TOWN, N.w.1
‘Phone: GULIlIver 3105

NUMBERED ADDRESSES

For the convenience of private advertisers, letters
may be addressed to numbers at ** The Wireless World *
Oftice. When this is desired, the suin of 6d. to defray
the cost of registration and to cover postage on replies
must be added to the advertisement charge, which must
include the words Box 000, c/o ** The Wireless World."”
All replies should be addressed to the Box number
shown in the advertisement, cjo ** The Wireless World,”
Dorset House, Stamford Street, London, SE.I.
Readers who,reply to Box No. advertisements are warned
againsi sending remjtiances through the post “except in
registered envelopes ;. in all such cases the wse of the
‘Deposit System is -recommended, and the envelope should
be clearly marked * Deposit Departmend.”

2% DEPOSIT SYSTEM

Readers who hesitate to send money to advertisers
in these column$ may deal in perfect safety by availing
themselves of our’ Deposit System. If the money be
deposited with .** The Wireless World,” both parties
are advised of its receipt.

The titne allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to ‘seller, but if not, seller instructs us to return
amount to depositor, Carriage is paid by the buyer,
but in the event of no-sale, and subject to there being
no different arrangement between buyer and seller, each
pays carriage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bility, For all transactions up to £10, a deposii-fee of
1/- is charged; on transactions over £10 and under
£50, the fee is 2/6; over £30, 5 All deposit matters
are dealt "with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to Tliffe & Sons Limited.

SPECIAL NOTE.—Readers who reply to advertise- §
ments and receive no answer to their enquiries are
requested to regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to an advertiser, stamp for return
should also be included for use in the event of the
application proving unsuccessful.

RECEIVERS AND AMPLIFIERS,
CLEARANCE, SURPLUS, ETC.

ANKRUPT Sltock.—Brand new 1938 radio sets in
‘makers’ cartons with guarantees at less than hall
retail prices: send 1%d. stamp for list bargains.—261-3,

Lichfield Rd., Aston, Birmingham. {7956
193 Ekco 5v. Battery Superhet, £3/31 1938 Cossor

Allwave battery superhet, £4/4; 1939 2w.
band Midget, A.C./D.C., 57/6; quotations submitted on
all 1939 1eceivers, chassis, car radio.—Superadio, Dantzic

St., Manchester. (7947
Wanted
‘NZANTED.-—Communicnlion receiver or kit.—~K. Oliver,

5, Ennismore Avenue, Guildford, Surrey. [7957

CI»IASSIS and Speaker for High-quality Reception; state
price, demonstration required, London.—Box 8561,
cfo The Wircless World. {7959

CAR RADIO

(‘AR Roof Aerials, . improved type, chromium plated,
/ 1716 complete; vertical telcscopic type, 12/6; Ameri-
can undercar aerials, single dipole, 9/6; De Luxe twins,
rubber covered, 20/ pair; cartiage paid.
IRELESS BUPPLIES UNLIMITED, Essex Ilouse,
Stratford, E.15. Maryland 3191. - [0577
I You Own a.Car Radio, it is bound to “go wrong "
some time; be a good friend to it and get it repaired
quickly, and at reasonable «cost; all miakes overhauled;
free quotations.—Scott-Sessions Co., Car Radio Depart-
ment LExchange Works, Muswell Hill, N.10. ‘I'udor
4101-2. [7498

- PUBLIC ADDRESS

VORTEXION I’ A. Equipment:
IM[']‘A'I'ED, but unequalled.

WE Invite You (o a Demonstralion.

1 -WATT Dance Band Amplifiet for A.C.-D.C.. com.
plete in casc with moving-coil mierophone and
speaker; £12/12.
15_20-WATT Amplifier, 20-18,000 cycles, inde-
pendent mike and gram., inputs and con-
trols, 0.037 volts required to full lead. output for 4, 7.5
and 15 ohms speakers or to specification, inaudible hum
level; 12-.volt car battery and A.C: mains model. 12 gns.;
A.C. only model, 8% gns., complete, as reviewed by ' Wire-
less World.”

VE.\"I']L&TED Steel Cases for Above; 12/6.

15_‘)0 Watts- Portable, Amplifier, in case, with
~ Cotlaro motor.and Rothermel Piezo pick-up;
£14.

(This advertisement continued on next page.)

*“ Radio Data Charts,”’ A Series of Abacs Post free 4/10



FEBRUARY 2ND, 1039

THE WIRELESS WORLD

ADVERTISEMENTS. 3.

PUBLIC ADDRESS

(This advertisement continued from previous page. y)
5 O “WATT Output 6L6s, under 60-watt conditfons, with
negative feed back, separate rectifiers for anode,
screen and bias, with better than 4% regulation, level
response, 20-25,000 cycles, excellent driver, driver trans-
former and output transformer matching 2-30 ohms im-
pedance, electronic mixing for mike and pick-up, with tone
control, complete with valves and plugs; £15.
OMPLETE in Case, with turntable, B.T.H. Piezo
pick-up and shielded microphone transformer, £20.
SO-Wfk;l'T Model, with negative feed back; £25, com-
plete.

120 WATT Model, with negative feed back; £40, com-

25 VOLT 250 m.a. Full Wave Speaker, ficld supply
unity 25/-, with wvalve.
ALL P.A. Accessories in Stock.

VORTEXION Ltd., 182, The Broadway, Wlmbledon.
S.W.19. ‘Phome: Lib. 2814 {7951
ARK DAVIS, Radio and Electl'ical Stores, 22, Lisle
St., London, W.C.2.
EPOCH Speaker Super Cinema Model, 18 cone, A.C.
f mains operation, brand new, £17/10 list, bargain;
£6/10.
POCH Domino, 500 ohms field, 14% cone, perfect
conditien; £4/10.
EPOC}[ Super Cinema Speaker, 1814
good condition; £3.
EI’OCH Super Cinema Speaker, 6-volt field, no cone;
35/- each.
ERICSSON P.A. Speaker, 6-volt D.C. or 100-volt AC,
periect condition;: £3/10.
OLA 10in. P.M. Speakers, latest type 15-ohm voice
¢oil, brand new, boxed, a real bargain; 15/-.
OLA 10in. 6-volt field, 10/-;- 2,500 field, .10/-; 8in.
5,000 ohms field, 10/-.
BRITISH Acoustics Portable Recording Outﬁt built-in
amolifier, push-pull- output, . fitted with condenser,
mike and crystal pick-up, latest Lype. listed at 27 gns.,
a real gift at £15.
SAYER Recording Motor and Tracking Gear, complete
with low imp. cutting head, brand mew A.C. mains
100-250 volt, listed 17 gns., bargz\m £7/10.
AYER Rccording Motor, voltage as above, two only;
55/. each.
RUVOICE Portable Amplified Electric Guitar, incor-
‘porating A.C., D.C. amplifier, push‘pulg output, 9
watts, for uee as Spamsh or Hawaiian, provision for mike,
ete., brand new, listed at 27 gns.; 4:1:: a wonderful bar-
gain.
PERADIO Portable Public Address Amplifier, 14
watts, push pull output, moving coil mike, stand,
ete., A.C. mains, 100-250 volts, brand new and listed at
£36 don’t misg this opportunity; £17/10
HILIPS Rack-built Double Channel Amphﬁer, 20
watts each, recently purchased from Ace Studios,
fitted pre- a.mphﬁers Monitor speaker, etc., cost £128,
condition as new, guaranteed working order a4 real bar-
gain at £15.
ARK DAVIS, Radio and Electrical Stores, 22, Lisle
8t., London, W.C.2 [7984
FOR Hire of chropbone and Amplification Equipment
Write Harmony House, 116, Cambridge Rd,, South~
port. (7873
LEXANDER BLACK, Ltd, Established 1925—For
microphone eqmpment, whe quality counts. Booklet
on request.—55, Ebury St., S.W.1. Sloane 6129. [o596

NEW MAINS EQUIPMENT
o E

LL Transformers at Last Week's Prices.

GRTEXION, Ltd, 182, The Broadway, Wimbledon,
8.W.19. ‘Phone Lib. 2814. (7978

ANTALUM for A.C. Chargers, H.T. and L.T.—Black-

well’'s Metallurgical Works, Ltd., Garston, Liverpgg;
MAINS EQUIPMENT

SECOND-HAND, CLEARANCE, SURPLUS, ETC.

SOUND Sales Transformer for W.W. 12-watt Amplifier,
L £2/5 or ofter.—Jordan, 31, Egerton Gdns., ?Img

7950
CABINETS

CABINET for Every Radio Purpose.

ONVERT. Your. Set into a Radiogram at Minimum
Cost; surplus cabinets from noted makers under cost
of ma.nulact,ure (undrilled), 30f- upwards; motors abt
\vholesale price.
Fl'.l‘ A-GRAM™ €abinet, 31x17x15; 21/~

UNDRILLED Table, console aud loud-speaker cabinets

cone, 2,500 field,

from 3/6.

INSPJ:JCTION Invited, photos loaned to country cus-
mers

H . SMITH and Co., Ltd., 289, Edgware Rd.,, W.2.
Tel. : Pad. 5891. (0485

RAND New Radmgmm Cabinets (undrilled), 55/-
each, worth 10 gns.; money back guarantec. —hnines

and Son, '23, Denmark St.,, W.C.2. Tem. 5900. [7933
A BAKER Corner Horn Cabinet will Immensely Im-
prove Reproduction from Your Present Speaker.—De-

tails from Baker’s Selhurst Radio, South Croydon. [7966

DYNAMOS, MOTORS, ETC.

.C.-A.C. Convertors, motors, all voltages, for sale and
wanted.—Easco, 18w, Brixton Rd., S.W.9. [0558

ALL Types of Rotary Converters, electric motors, bat.
tery chargers. petrol electric generator sets, ete., in
stock, new and second-hand.
C-DC Conversion Units for Operating D.C. Re-
ceivers from A.C., Mains, 100 watts output, £2/10;
150 watts output, £3/10.
ARD, 46, Farringdon S$.,, London, E.C.4. Tel.:
Holborn $703. (0518

““ Foundations of Wireless,”” Second .Edition. ‘4s. 6d. net.

7 - .

PREMIER

1939 RADIO

PREMIER BATTERY CHARGERS. Westinghouse
- Rectification. Complete. Ready for use. To charge 2 volts
at  amp., 10/- ;6 volts at  amp., 16/6 ; 6 voits at 1 amp.,
19/6 ; 12 Volts at 1 amp., 21/ ; 6 volts at 2 amps., 32/6.
AUTO TRANSFORMERS. Step up or down A.C. mains
between 100250 volts. 60 watts, 9/~ ; 100 watts, 11/6.
Premier Transverse Current Mlcmphone, 20/-. _M'cro-
phone Transformer, 6,-. Table Mike Stand, 7/6.
BRAIDED METAL SCREENED WIRE for mikes, pick-
ups, etc. Single, 4d. vd.; Twin, 6d. vd.
PREMIER US.A. QUARTZ TRANSMITTING CRYS-
TALS, 7 mec. and 3.5 mc., 10/~ each, with certificate.
Fncloscd holder and base, 3/-.
CARDBOARD ELEGTROLYTIC CONDENSERS, 4 mf. or
8 mf. 500 v., 1/6 each, 844 mf. 500 v., 2/3, 8+8 mf.
500 v., 2/6, 4+4+4 mf. 500 v., 2/6, 10+8mf 500 v., 3/6.
TUBULAR METAL CAN ELECTROLYTICS hy famons
makers. 4 or 8 mf. , 500 v, 2/ each. 8 mf. wet,
450 v., 2/3. 8 mf. 850 v., Peak dry, 4&/-.
BIAS CONDENSERS, 6 mf. 50 v., 6d. ; 50 mf. 12 v,
/-5 26 mf. 25 v, 1/-'50mf50 /9.
TUBULAR CONDENSERS all values from .0001 to
.5 mf., 64.
U.S.A. VALVE HOLDERS 4, 5, 6 and 7 pin,, 6d. each.
Octals, 9d.
CERAMIC U.S.A. VALVE HOLDERS, all fittings, 1/- each.
PREMIER S.W. H.F. Chokes, 10-100 metres, St each.
Pic-wound, 1/6 each. Screened 1/6 each.
SHORT-WAVE COILS, 4-+=and 6- -pin types, 13.26, 92.47,
41-04, 78-170 “metres, 1/9 éach, with circuit. Spe al
set of S.W. Coils, 14-150 metres,. 4/- set, with circuit.
Premier 3-band S.W. coil, 11- 25, 19-43, "38-56 mct.res
Suitable any type circuit, 2/6.
UTILITY Micro Cursor Dlals Direct and 100-1 Rzmos. 3/9.
PREMIER Short-Wave Condensers all-brass constructi
with Trolitul insulation. 15 mmf., 1/6 Hhels) mmf '0111
40 mmf,, 1/9; 100 mmf., 2/-; 160 mmf., 2
mmf., 2/5
coIL’ FORMERS, 4- or 6-pin low-loss, 1/- ‘each, - .
LISSEN Power hcks in alummmm cases, 15Q v., 25 m.a., -
with 6.3 v. L.T., 100:250 v. mains, 10/6, with Rectifier.
METAL REOTIFIERS, 250 v., 60 m.a. output, 4/6 each.’
SPECIAL . OFFER . GOLLARO AUTO" "RECORD
CHANGERS 100-250 u AC. will play 8 records 8in.,
10in. or 12in A few only at £519s. 6d. AC/DC model

£7 7s.

AMERICAN YALVES.- We hold «the-largest stocks of
U.S.A. tubes in this- country and are sole British Dis-
tributors for TRIAD High-grade American Valves:—~All
types in stock. Standard tvpes, 5/6 each. All the new
Octal Base tubes at 6/6 each, 210 and 250, 8/6 each.
EUROPA MAINS VALVES, 4 v. AC. Tvpes AC./HL.,
AC/L, AC/S.G., A.C/VMSG AC./R.P, A.C/
V.HP,AC/P, and 1 watt D.H. Pentodes, all 4/6 each.
ACjPens, LH., 56; AC/P.X4, 6/6; Oct. Freq.
CHangers, 8/5 2 Double Diode Triodes, 7/6 3 Triode H.
ex. Freq. C'8/6 ; Tri. Grid Pen., IO}G 3)-watt
D.H. Triode 1/6 370\v and 500 v. F.W. kect 5/6.
13 v. 2 amps. Gen. Purpose Triodes, 58 ; H.F. Pens.
and Var.-Mu. H.P. Pens., Double Diode Triodes, Oct.
Freq. Changers, 7/6 each.':Full-wave and Half-wave
Rectifiers, 5/9 each.

Premier Short-Wave Kits
Complete to the last detail including all Valves and
coils, as well as theoretical and wining diagrams and
lucid instructions for building and working. Each kit
is supplied with a steel Chassis and Panel ‘and uses
plug-in coils to tune from 13 to 170 metres.

1 Valve Short-Wave Receiver or Adapter Kit ... 17/6
1 Valve Short-Wave Superhet Converter Kit ... 20/—
1 Valve Short-Wave A C. Superhet Converter Kit 22/6
2 Valve Short-Wave Receiver Kit 25/~
3 Valve Short-Wave Screen Grid and Pentode Kit 58/6

5T

Premier Matchmaker Universal

Modulation Transformers

Will match any modulator to any R.F. Sccondary Load,
Triodes, Tetrodes, and Pentodes Class A Single or Push-
Pull Class * ABI ” and “* B ” in Push-Pull or 500 ohms
line input, can easily be matched to any of the following
Radio Frequepcy final stages requiring modulation.
Triodes, Tetrodes or Pentodes operating under Class *‘ A,"”
*B,” * BC " and * C ”” conditions either Singie or Push-
pull. Totally enclosed in cast cases with engra Panel,
and full inst; t.lons Ratings are based on R.F. fnputs.

50 Watt, 150 Watt, 29/8, Watt 89;5.
A new range of  Matchmaker * Universal Ontbut
Transformers.which are designed to match any output
valves to any Speaker ; 1mpedan<:el .are now ready.
11 ratios, from 13:1 to 80
57 Watt 13/8: - 10:15° Watt, 11/& 20-30 Watt 29,6

Our'Gity Branch is moving from 165 to 169, Fleet,
Street. You are invited to inspect the niany BARGAINS at
our CLEARANCE SALE—NOW ON
at 165, Fleet Street, E.C.4. Calfers only.

Have you had our 1939 Catalogue. Handbook and Vaive

Manual 2 90 pages of Radio Bargains and Interesting
; Data. Price 6d.

ALL POST- ORDERS TO : Jubilee Works, 167, Lower

Clapton Road, London, E.S5. Ambherst 4723.-
CALLERS f_o :—Jubilee Works, or 165, Fleet Street,

E.C.4. Central 2833, or 60, High Stra:t, Clapham, 5.W.4

\ Macaulay 2381. ) r

—=

DYNAMOS, MOTORS, ETC.

1\/ OTOR Generator Set, input 200 v. S0 cycle, output
400 v. 0.2 amps, a 12 v. 8 amps,, with baseplate,
;ni%othing cireuit and screening box, condition as new;

L8O Set, input 200 v. A.Q:, output 420 v. 0.2 amps,
and 10 v. 8 amps, condition as new; £7.

'BAILY GRUNDY and BARRETT, Ltd., 2. St. h{arys
884

Passage, Cambridge.

RECORDING EQUIPMENT

ALL Recordnm, Discs and Materials in Stock; tracker
units, £4/7/6; recording motors, £3II7IG —Write
for furtber details, Will Day, Ltd., 19, Lisle St., W.C.2.

{0595

LIVERPOOL Sound Studios, 83a, Bold St., Liverpool.
—Personal recordings l‘rom 3/6 amphﬁers, micro-
phones, recording- motors and tmckers. blank discs, etc.

[7964
NEW LOUD -SPEAKERS

OIGT, Manchester Agents.—Private demonstrations
arranged.—Holiday and Hemmerdinger, Ltd., A
Hardman St., Manchester. [7878

AKER'S New Corner Horn Speakers set a New Hngh
Standard in the Realistic Recreation ol Speech a
Music Which Will Appeal to All Music Lovers; )our
present receiver or speaker taken in part exchange.
Details from the Pioneer Manufacturers of Moving Coil
Spea.kers, Baker's Selhmrst Radio, 75, Sussex Rd., South
Croydon. {7967

LOUD-SPEAKERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

ARTLEY TURNER 40-watt Duode, £5/15, with rec-
tifiers; cost £9 December. -—At,t.\\ood 8, Clare Gdns.,
Barking. [7955

ROLA G12 Energised, 44/-; 56/6; 8-incly P.M.
Universal transformer 12/6 —Supemdlo Dantznc St.,
Manchester.
.12 Rolas, brand new; -P.M.,
Rola 8in., energlsed 6/11. -thppers, 18 rpora-
tion St., Manchester. (0606

3 000 Speakers from 5/6 each, P.M. and energised
4in. to 14in. including several Epoch 18in.
—S8inclair Speakers, Alma Grove, Coperhagen 8t., lEl.l.
. 0590
BAKER'S New Corner Horn Speakers Take the Place
of all Previous Models; limited number of new sur-
plus super power speakers, electro and permanent magnet,
available at hal! price.—Details from Baker’s Selhurst
Radio, South Croydon, - [7969

LOUD-SPEAKER CONVERSIONS

INCLAIR -SPEAKERS.—For conversions of all -makes
““‘and - types; advice® given.—Alma “Grove, “Copenhagen
8t., N.1. [0593

BAKERS New Triple Cone and Corner Horn Con-
version§ Will Considerably Improve Reproduction
from Your Present Speaker, whatever make, British or
American.—Details from Bakers Selhurst Radio, South
Croydon. [7968

TRANSMITTING - APPARATUS

SN1.—The recognised distributors for amateur equi
ment, National R.M.E, Thordarson, Hammarlund,
McMurdo, Hallicraftérs, ete.; send 1%8d. stamp for cata-
logue.~G5N1 (ermmgham), Ltd.,, 43, Holloway Head,
Birmingham. ros

.C.8. RADIO, specialists In_short-wave apparams

communication receivers, including Hallicraiter
National and R.M.E. transmitting equipment, valves an
components.—Send for free catalogue to A.C.S. Radio,
16, Gray's Inn Rd, W.C.l. Holborn $894-5. G2NK,
Technical Manager. [0550

VALVES

59/6; energised, 47/6;

ANDERSON.

ALL Types of Afnerican Valves, first grade only, Ken.,
Rad., Philco, Hytron, Ra.y'.heon, all tubes fully guar-
anteed, 5/. each ; also line cords, resistances and electro-
lytic cond s for repl ts. Stamp with all
enquiries.
NDERSON, 34, ‘Wadham Avenue, Walthamstow, E.17.
Larkswood 1574, ~{7802

ALL Types of American Tubes in Btock of Impex and
Arcturus makes, at competitive prices.

VVE Can Also Supply a Full Range of Guaranteed Re-

placement Valves for Any British, non-ring, Ameri-

can or Continental type at an appreciably lower price.

SEN'D for Lists of These, and also electrolytic condensers,
line cords, resistances, etc.

C}IAS F. WARD, 46, Farringdon St., London, E.C.4.
"Tel.: Holborn 9703, [0452

HIVAC Tungsram, Triotron, Raytheon, Philco; whole-
sale only.—Leonard Heys, 36, Henry St., Blacllt:pool
0609

PECIAL Offer.—American valves in makers’ cartons;
all types, including octals and 6L6, 3/- each.—Metro-
politan Radio Service.

MERICAN Valves, first grade, In all types; trade
supplied. —Metropollt.an Radio 8ervice Co., 1021,
Finchley Rd., N.W.11. Speedwell 3000. [0436

PECIAL Offer, 80, 6A7, 42, 2/-; other numbers, 2/8;
6A8G, 2/8; Kenmd Hytron Acturas, from 3/6;
Europa mains val\es from 3/6.—8uperadio, Dantzic St.,
Manchester. “[7948

2/9 American R.C.A.; popular types; guaranteed;
2,000 non-ring Bntish also National Union from
less 50%; ncw lists iree—shxppers 18, Corporation S8t.
Manchester. [060

Post free 4s. 11d.
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TELEVISION APPARATUS

1()38 Halcyon Television Receiver. 22 valves, IOBY8
L2 picture incorporating all-wave recciver, hrand
new and in perfect order, tost 55 gns.; a bargain, £28.—
Mark Davis, 22, Lisle 8t., W.C.2. {7985

METERS, ETC.

VO, Weston, Taylor, Hunts, Triplett, Wearite, efe.;
. trade enquiries only.—ILeonard l}leys, 36, llenf{og(t)..a.

Blackpool.
TEST EQUIPMENT

LL Kinds of Testing Equipment \anted.—Box 8441.
c/o The Wireless World. {7976

NIVERSAL Avometer, perfect condition; £6/10.—
R. A. Griffiths, 13, Stratford Rd., Southall. [7958

R.C.O. Oscilloscope, complete kit, ineluding Hivac C.R.3;
£3/12/6; less cabinet.—Superadio, Dantzic 8t.,
Manchester. [7946

HILCQ Valve Tester, A.C. 200-250, complete with two

panels and elaborate display stand, embodying three
coloured lights for good, bad or weak valves, which work
in conjunction with meter, listed £17/10; £8/5, car-
riage paid,

HENRY‘S. 72, Wellington Av., London, N.15. Stam-
ford Hill 2907, £7982
NEW COMPONENTS

SPECIAL Ofler, limited quantity.
4 mid., 5/-; 2 mid., 3/-

-VOLT Wkg.;
1’000 (metal caseT.
800-\’0LT Wkg. Tubulars; 0.5 mid., 9d.; 0.25

mid., 6d.; 0.1 mld., ud ; 0.05 mld., 3d.

40 -VOLT Wkg. Tubulars; 1.0 mid, 6d.;: 05

mid, 4d.; 0.26 mid, 3d.; 0.05 mid. and 0.01
mid.,, 1/- doz.

ELECTROLY’I‘IC Blocks, 500 p.v.

32+8 mid., 3/9 each; 32 - mid., 3/3 each; 16 mid., 2/-
each; 848 mid. 350 p.v.,, 1/6.

TUBULARS; 50 mid. 50 p.v.,, 1/3; 25 mid. 25 p.v., 9d.

LUMINIUGM Can Vertical, 848 m!d. 500 p.v., 4 leads;
2/ each.

ONDENSERS. British manufacture. metal case
(paper); 800-volt wkg. -4 mid, 4/-; 2 mid., 2/6;

mid., 1/9; 500-volt wkg. 4 mid., 3/-; 2 mid, 1/9;.1 mid,,
1/3; 400-volt wkg. 4 mfd., 1/9; 2 mid., 1/-; 1 mid., 7d-

LECTROLYTIC: 500-volt pk.: 4 mfd., 1/3; 8 mid.,
7 1/6; 844 mid., 2/3; 848 mid, 2/9; post 6d., or
c.od.

HE STATIC CONDENSER Co., 387a, King St., Ham-
mersnrith, Laondon, W.6, [7972

NGLO AMERICAN RADIO (and MOTORS), Ltd.
MEISSNER 1939 Products.
JUST Arrived.

47 /6.—New 8-button push-button tuner, can bhe

affixed to any superhet or T.R.F. receiver, any
make, 2 or 3-gang mains or battery, only three. wires
to connect to top of gang condensers; the best push-bution
tuner the United States has pmdug‘ed order now for
immediate delivery; full instructions in each carton; ten
minutes to fix.

£12 /10.—Meissner signal shilter is completely

assembled, wired and adjusted with one
set of coils and has its own power supply, three provision
switch providing '*automatic stand-by,” *' continuous
operation ’ and " manual stand-by ""; in fact, makes your
Q80's 100%.

£10/17 /6'—“"’“’“"" tuniag unit.

HE Meissner All-wave Tunlng Assembly is the' Com.
plete Heart ol the Recciver, conmsisting of 5 band
coil and switch assembly, 6.8 to 2,120 metres, individual
coils for each band, low loss bakelite forms, align-aire
trimmers, 6-gang shorting switch, Meissner quality pre-
eision 3-gang variable tuning condenser, illuminated oblong
dial, fully calibrated 5-band scale, completely mounted
on rigid crackied steel chassis, all components carefully
mounted and incliding all resistors, by-pass condensers,
conpling condensers and A.V.C. network associated with
the R.E. wmixer and oscillator circuits; every unit com-
pletely aligned and padded and laboratory tested; 2d.
stamp brings complete illustrated lists ol Meissner
produets by return post from sole distributing agents of
Meissner Manulfacturing Company of
ANGLO-AMERICAN . RADIO (and MOTORS), Ltd.
{Dept. J/30), Albion House, New Oxlord 8t., Lon-
don, W.C.1, {7643

COMPONENTS

SECOND-HAND, CLEARANCE, SURPLUS, ETC.
| PREMIER SUPPLY STORES.

PLEASE 8ee Qur Displayed Advertisement on pape 3.
_[0a88

18 s.w.g. Aluminium Chassis, 16in.X10in.x3in., un-
drilled, 6/6; any size constructed to order; stamp
for gquotation.
CARDBOARD Case Electrolytics, B.I., Ferranti. eic.,
8 mid, 1/9; 4 mid, 1/6; 8 mfd.x8 mkl, 2f9.
Olivers, 676, Christchurch Rd., Boscombe, llants.” [7961
ARRARD A.C. 200-250 Record Changer, plays eight
X 10- or 12-in. records, model R.C4A; £5/5, sealed
cartons, carriage paid. )
ELECTR!C Dry Shaver, A.C./D.C.. 200-250, " Minute
Man,” list price £2/10; our price £1/10, comnplete
with Jleatherette case, one year’s gunuarantec;: send for
details; trade supplied.

MARCONl K.25 Pick-up, unused and boxed; 14/-.

Stam-

ENRY'S, 72, Wellington Av.,, London, N.15.
{7983

ford Hill 2097.

* Radio Laboratory Handbook."

This

Qur heading refers to the artic'e entitled
“ Designing a Filament Transformer '
“The Wireless World,'* January 19th, 1939).
Why should YOU work for nothing, when we
as Transformer Specialists
produced a'similar component which was con-
fidently recommended by **The Wireless
World **
1938, and is known as the

“SOUND SALES"* HEATER VOLTAGE
CONVERSION TRANSFORMER

UPPER HOLLOWAY,
LONDON, N.19.
{Nearest Station—]

—WHY MAKE iT—

WHEN YOU CAN BUY -

IT FOR
76

?

* (see

designed and

in their test report of July |4th,

incldentally embodies an additional

refinement in the form of a tapped primary,
giving two separate 4 volt inputs enabling
either 6.3v, at 1.5 amps or 6.3v. at 1.8 to
3 amps to be obtained from the secondary,
together with symmetrical centre tapping.

WE SEND YOU FURTHER

A
PARTICULARS ?

IMPORTANT—Our Readers will also be
interested to learn that a substantial part of
the New Local Distance clreuit described in
*The Wireless World "’ on January 19th,
1939,
SALES SUPER SIX RECEIVER, during
August, 1938,
FURTHER PARTICULARS OF THIS ALSO ?

was incorporated in the’ SOUND
MAY WE SEND YOU J

the Experts

(Contractors to the
G.P.Q., etc.)

LIMITED. Tel.: Archway 1651/2'3
hzate Tube—15 Minutes West End),

RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrells for an 1. C. S. Radio

Course

learns radio thoroughly, com-

pietely, practically. When he earns his

diplama, he will KNOW radio.

We are

not content merely to teach the prin-
ciples of radio, we want te show aur
students ‘how to apply that training in
practical, every-day, radio service work.

We train them to be successful!

Ve

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 3B8A,

International Buildings,

Kinzsway,
London, W.C.2

Please explain fully about your Instructlon on thc
subject marked X,

Radio Engineering
Radio Servicing

Radlo i
Television

If you wish to pass a Radio cxamlnation, state

it here,

De-Luxe SCRATCH FILTER

A PROVED sucecsaful design for the Stiietly High
Quality Bet. 1t cuts out only those frequencics
concerned with scratch, hisz or * edgy top,” lenving
reproduction periect, simply connected In pickup leads,
ruspends fiom moter  boal or where convenient.
Control covers wide frequency range.
No. | for Piezo Pickups ............ Gy
16/-
Full details on requesi:

No.2 ,, Electro-Magnetic
POSTLETHWAITE BROS., KINVER, STAFFS.

Pric2 8s. 6d. net.

COMPONENTS—SECOND-HAND,

CLEARANCE, SURPLUS, ETC.
SOUTHERN RADIO'S Bargains.

50/_.—Sunbe:nn g-valve A.C./D.C. superhet receivers,
full size set, brand new,. complete in attractive
cabinet, moving coil speaker; 50/-.

2()/6—5-hand pentode hattery kils. Complete 1939
~ all.wave kits metal chassis and all acces.
sories, 10-2,000 metres, world-wide reception; complete,
less valves, 22/6; wilh 3 valves, 34/6_

35/_.—8-buuon push-button tuners, ccmplete, new and

boxed with all accessories and station tabs.
with [ull instrnctions for attachment to any set, mains
or battery, simple Lo attach; 35/-.

10/_.—-A.R.P. radio outfit, comprising finest crystal
set, headphones, aerial and earth eyuipment, a
c33!il{>lete emergency installation, 10/-; crystal set only,

5/_.—Barg:\in parcels of useful radio_components, coils,
X transformer resistances. condensers, wire, cir-
cuits, ete., valve over 20/-; 5/- per parcel.

ELSEN W349 Midget.Iton Core Coils, 3/6; dual rangs
coils, 2/6; with aerial series condenser W76, 3/3.

A.C./D,C. Multi-metres, 5-range, 8/6; Ace " P.0.” micro-
phoues, 4/-.

2/(‘.—()rmond loud speaker units, mew and boxed;
¥ 2/6 each.

VALVES Jor American Receivers, all types; 5/3 cacl

V[ ISCELLANEOUS Lines of Special Interest to Ser-
vice Men and Experimenters,

36 Asspried 1-watt Wire-ended Resistances, 5/6; 24
tubular condensers, assorted- capacities up to 0.5
mid., 6/-; volume controls, assorte(f capacities (less
switch), 7/6 dozen, with switech, 11/6 dozen; mica con-
densers, assorted, 1/9 dozen; Mainsbridge type condensers,
1 mid, 2 mfd., 4 mid.,, 8 mid.. 8/- dozen; valve holders,
S-pin, 7-pin, 9-pin, 2/6 dozen; battery leads, multi-way,
6/6 dozen; parcel ol assorted servicing components com-
prising resistances; tubular, miea, variable, electrolytic
and block condensers; wire; sleecving; volume controls;
valve holders, ete,, etc.,, 10/- eack; parcel containing at
least ‘100 articles.

TIIOUSA_NDS of Bargains in Sets, potentiometers, elec-
trolytics, gramophgne motors. crystals, headphones,
ctc., etc.; 2d. stamp brings list of further bargains.

SOUTHERN RADIO, 46, Lisle Street, Londou, W.C.
’ Gerrard 6653. {7872

MAINS RADIO DEVELOPMENT COMPANY.

1\ AINS RADIO DEVELOPMENT COMPANY Offer
Outstanding Bargains, carriage paid. delivery by
return. Telephone Tudsr 4046, or call mornings. Stamp
for List 221.

TR»\NSA'['LANT!C 1939 4 Waveband Superhet Tuning
Packs, covering 10-30. 30-82, 198-560, 800-2,200
metres, comprising all coils, -J.B. bar-gang condenser, full
vision coloured 2-speed drive, Yaxley switching, two 365
k/c. LF. transformers, etc., completely wired, with A.V.C.
line, aligned, tested, ready to connect, 3-gang, H.F., F.C.
and LF., 65/-; 2-gang F.C. and LF., 47/6.

MPLIFIERS, six-watt push.pull, for MH4 and two
PX4’s or equivalents, Absolute complete kit of parts,
best tested components, with circuit; 5276, less valves.

ERIE 1-watt Colour Coded Unused Resistors, wire ends.
any size 50 ohms to 5 megohms, your selection, 3d.
each, 2/6 dozen; 2-watt, 6d. each.

ENTRALAB Latest Potentiometers, unused, long
spindle, all sizes, 5,000 ohms-1 megohm, 2/-; with
mains switch, 2/3.
{L.C. Card 8 mld. 600-volt Peak Electrolytics, 1/6;
T.C.C., metal, 8 mfd., 600-volt peak, 2/3; T.C.C.,
card, 8x8 mid. 600-volt peak, 2/9.

4/_.—Famous make “fully guaranteed American tubes,
coloured bhoxes, first grade, all popular types,
4/-; popular glass Octais, 4/6.

LIX Unused Chassis v.-holders, 5-, 7-, 9-pin, 3d. each;
all American sizes, 6d.; best sleeving, 1li%l. yard.
UBULAR Condensers, 400-volt working, wire ends. best
make, 0.0001-0.05 mid, 4d.; 0.1 mld., 4d.; 0.25, 0.5
mid,, ¢d.
<II-‘TY N.8.F. 1-, 1. and 2-watt Resistors, wire ends.
marked and colour coded, over 20 guod sizes in each
parcel; 2/6 per 50 only.

JERRANTI Twin ILF. Choke Mains Interference
Filters, extraordinarily eHective; to clear, 1/-.
MAINS RADIO DEVELOPMENT COMPANY, 4-6,
Muswell Hill Rd., London, N.6. Tudor 4046.

[7853

7AUXHALL.—AIl goods previously advertised are still
available; send now .for latest price }ist, free. —Vaux-
hall Utilities, 163a, Strand, W.C.2. [7980

EADPIIONES, reconditioned, guaranteed, brown type

A, adjustable reed, 4,000 ohms, 20/- pair; Tele-

funken, adjustable, 4,000 ohms, 7/6 pair; postage 6d.;
other makes from 2/6,

ROWN Type “ A’ Single Earpiece, 2,000 ohms, on
handle with volume control, made for *‘* Ardente ”;
12/6.—Post Radio, 2, Copenhagen St., London, N.1. [7954

D, EISSNER All-wave 1939 Tuning Assembly, listed,
less valves, £10/17/6; bargain, £8/8, valves in-
cluded; offers considered.—Hunt, Park Csescent, 'l‘orE;ua_\'.

7949

JERRANTI ai5¢cs, aflle, b5, 12/6 each; af5, af6, opms,
6/6 each; Rola G12 speakers, 2,500 and 1,250 field,
a5/- each; R.K. 8Senior, D.C. field, 35/-.—Claremont Radio.
112, Pentonville Rd., London. [7975

RYSTAL Microphone, chromium, brush erystal, listed

/#4710, new Xmas, £2; Ediswan photo cell, emis-
sion OK, cost £7, yours for £2; G12s, 42/6 while they
last; B.T.II. Universal motor, B.T.1I. pick-up on polishecd
oak board, 32/6; Exide L.T. triekle charger, A.C., heavy
job, 15/-; Ferranti transformers, all types, less 3317%;
buge quantity components at fraction of original cost; ali
goods tested belore despatch.—Broad, 137, Grange Rd.,
King's 1Teath, Birmingham, {7953

Post free gs.
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ADVERTISEMENTS. 5

COMPONENTS—SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

R

T ELEPHONE: Holborn 4631.

RADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1,
open the New Year with special ofiers of brand new
receivers and components, etc., maintaining their reputa-

tion as the leading Mail Order House for surplus radio.

* ¥ %

BRITISH Belmont 8-valve Plus Magic Eye All-wave
A.C. Superhet Chassis. 4 wave-bands, two short,
medium and long, fitted latest Mullard octal base Ameri-
can type valves. Brief specification: Short wave 6-18
metres {covers television sound), sbort wave 2, 18-50
metres, medium band 200-550 wmetres, long 900-2.000
metres. Valve combination 6K7, Pre HLF,, 6J7 oscillator,
6J7 mixer, 6K7 LF. 6Q7 (DDT) detection, A.V.O. and
first L.F. two 6F6s parallel output, 5Y3 rectifier, plus
6G5 Magic Eye visual tuming., handsome dial, station
names etched on glass; controls 2-speed tuning, volume and.
onfoff, combined variable tome control and selectivity
switch wave change plus gramo. switch. Size of chassis,
13%in.x10in. x 3in. Supplied complete with valves,
escutcheon, knobs and chassis bolts, but less speaker;
£5/19/6 each.

OMPLETE Receiver in Handsome Walnut Cabinet,
details as above, complete with speaker; £7/7 each.
* ¥ *

ECCA 6.valve 3 Wave-band Battery Chassis, fitted

-complete with Mazda and Qsram valves, QPP out-
put; these chassis give a sparkling performance on all
wave-bands, and are the product of a well-known manu-
facturer; complete with valves. £3/3 each.

* ¥ ¥

AMER_ICAN Valves, special offer, Majestic 625 full wave
rectifier, 6.3 v. 250 volts, 60 m.a.,, 9d. each; -also
55 and 6D7, 9d. each. .
HeAek
HUGE Purchase Plessey Mallory Electrolytics, at the
following special prices.
+4+444 Mid,, 570v. working, +4 mfd. 300v. working,
- metal case, size 2lin.x1l4in.%4k%in., common -nega-
tive; for E.M.I. replacements, etc.; 3/6 each.
16+8 mid., 470v. working, can neutral, common nega-
tive; 2/2 each.
8+12+2 Mid., 500v. working, +2 mfd., 250v. working,
cardboard type, wire ends, common negative; 2/6
each.
2 Mid., 450v. working, can type, can negative; 2/-
each.

32 Mid., ditto; 2/- each.

16 Mid., 475v. working, ditto; 1/6 each.

1 Mid., 475v. working, can meutral, separate néga-
tive; 1/6 each,

8+8 Mtd., 475v. working, can negative; 2/- each.

8+8+2+1 Mid., 450v. working, mlrldboard type, wire i
each.

ends, common negative; 2/8

Mid., 450v. working, <16 mfd., 350v. working, can
type, common negative; 1/6 each.

Mid., 450v. working, +16 mid,; 350v. working, ditto,
1/6 each. (Neutral, can common negative.)

Mid., 250v. working, cardboard; 10d. each.

Mid., 450v. working, 44 mfd., 450v. working, ‘common
negative, cardboard; 1/2 each.

Mid., 450v. working. can type; 1/- each.

Mid., 3507. working, can type; 1/5 each.

Sy WSS W W W

0 Mfd., 150v. working, can type; 1/- each.
50 Mid., 12v., wirs end tubalars; 9d. cach/

25 M!d., “3volt working. tubular, wire ends; 6d. each.

¥* ¥ F
B.l;. 25 Mfd., 25-volt, wire end tubulars; 6d. each.

B.L 4 Mid., 200-volt, wire end tubulars; 10d. each.

¥* ¥ *

PLESSEY Rotary Switches, make and break Yaxley tspe,
18 contact; 4d. each.

PLESSEY Rotary Switches, make and hreak Yaxley
type, 6 contact; 3d. each.

5
YAXLEY Type Bwitches

YPE No. 1587, 2 pole, 5-way, 4 hank, 9%in. overall
length, lin. shait; 2/6 each.

TYPE No. 1575, 4 pole, 4«way, 3 bank, 6%in, overall
length, 1%in. shaft; 2/- each.

TYPE No. 3077, 2 pole, 2 bank, W/C and R/G switch,
4in. overall leng lin, shaft; 1/6 each.

PR XS

PLESEEY Wire Wound Volume Controls, with switch,
5.000 ohms, 1/- each. .
RADLEY Ohm Volume Controls, wire wound, with
switch, 6C0,000 ohms, 8d. each.

CENTRALAB Volume Controls, with switch, long
spindle, 1,000. 5,000, 10,000, 25,000, 50,000,

250,000, 500,000, 100.000; 2/3 each.

RADIO Clearance Bargains Continued in Third
Column.

“ Wireless Direction Finding,"” Third Edition,

GALPINS ELECTRICAL STORES
15, Lee High Rd., Lewisham, London, S.E.13

Telepbone : . TERMS : Cash with order
LEE GREEN 5240. or C.0.D, charges extra.

ALL GOODS SENT ON 3 DAYS' APPROVAL AGAINST CASH.

ZENITH WIRE-WOUND RESISTANCES, 2,500 ohms.
245 mfA., 255 ohms 500 m/A., 750 ohms 350 mjA..
10,000 ohms 50 m/A., 15,000 ohms 100 m/A., 5,000
170 m/A., all at 1/~ each, post 4d.

BELL WIRE TWIN ENAMELLED TINNED COPPER,
22 S.W.G., all new. 150-yd. coil, 5/~, post free. Approx.
100-yd. coils of 22 S.W.G. Single Enamelled Tinned

_Copper, Copper Screened and Braided, 5/~ per coil, post

Tee,

VOLTAGE CHANGER TRANSFORMERS, 100/
120 v. to 200/240 volt or vice versa, 250-watt, 17/6;
500-watt, 25/-; 1,000-watt, 35/~; 2,000-watt, 52/6;
4,000-watt, 85/-. fully guaranteed.

MOVING COIL and A.C. MOVEMENTS, 2} and
3in. dial, need slight repair, 2/6 each.

2736 RUBBERED COVERED FLEX AS NEW.
100-YD. COIL. 3/6, post 6d. Microphone Buttons, 9d.
each.. Mains Power Packs, consisting of 2X 30 hy. chokes
and 2X 2  mf. Condensers, 3/- each. 4,000-chm wire-
wound Resistances wound on mica, 1/~ each. Instrument
Wire, 35 gauge enamel, approx. l-lb. reels, 6. Quarz
Tubes. 10in.X $in., 2/6 per dozen.

DUBILIER HIGH- VOLTAGE CONDENSERS.
.25 mf. 8,000 volts, 7/6 each: .015 .mf. 10,000 volts. 5/ ;
80[? mf: 30,000 volts, 12/6 ; .002 mf. 20,000 volts, 7/6 each.

“NEWTON” DYNAMO. 220-volt 15-amp. shunt
wound ball bearing, 1,750 r.p.m., in good condition,
£5 10s., C.F. " Lyon Wrench ™ Dynamo, 70-volt m-amé).,
'I)'J:’O r.p.m., ball bearing shunt wound laminated ficlds.

his dymamo with fields only rewound would make a-

d |3-h.p. reversible A.C. motor. £§3 10s., C.F.

EX-NAVAL BATTERY WORKING DESK TELE-.|

rzONES, in good order, 6{6 each or 11/- ‘per pair, post

/

EX-NAVAL -1-VALVE BUZZER HETERODYNE
WAVEMETERS, 200 to 24,000 metres, 6/6 cach, C/F.
Buzzer and variable condensers worth -double.
EX-G.P.0. TELEPHONES, Pedestal Type, with auto-
matic dial, 5/~ each, post itto, without dial, make
good home broadcasting ~* Mike,” 3/6, post free. Wall
pattern, with auto. dial, 6/- each, post 9d. Telephone
Wall Boxes, consisting of A.C. Bell and Mike Transformer, .

2/- P.F. 3
EX-G.P.0. MAGNETIC RELAYS, useful for keying,
eté. Approx. | mfA. working current, Types A and B,
5/« each, Also a few which need points which are easily”
ﬁtted, 2/6 each.
MOVING-COIL METER MOVEMENTS, 4in. ard
6in. dial, useful for recalibrating into multi-range meters,
lst;w m/hA. scale, 6/- each, post 1/-, Ditto, 2}in. dinl.:
= each, - . -
ERNEST TURNER and ‘* WESTON MILLIAMP
METERS, 2in. and 2}in. dials, 0 to 3 m/A, 15/-; 0 to
5 mfA., 12/6; 0 to 200 m/A., 12/6 ; 0 to 50 m/A., 12/6.
All fully guaranteed. i
SILVERTOWN HIGHLY SENSITIVE GALVANO-
METERS, 5/« each. Sullivan Transmitting Variable
Condensers, heavy brass vanes, mounted in glass tank,
capacity .001 mf. and .0005 mf., 7/6 each, post 1/-.
DIMMER RESISTANCES, wound with Eureka wire.
500 watts, 15/=; 1,000 w., 20/~ ; 1,500 w:, 25/-; 2,000 w.,
32/6; 3,000 wauts, 42/6. All fully guaranteed.
CHARGING DYNAMOS, all shunt wound and fully
guaranteed. 100 volt 15 amp. 4-pole ball bearing, £4 10s.
Aocother, 100 v. 10 a. 4-pole, 1,000 r.p.m. 75/-. Ditto,
220 volt 8 a., 1,750 r.pom., 4-pole, 1,000 r.p.m., 75/-.
Ditto, 220 volt 8 a., 1,750 r.p.m.,. 4-pole. 90/-. Ditto,
12 v. 8 a., 17/6, Ditto, 20 volt 8 amp., 27/6. Automatic
Cutouts to suit any of these dynamos, 7/6 each.
SHILLING SLOT ELECTRIC LIGHT CHECK
METERS, 200/250 volts, 1 ph. 50 cy., in good condition,
15/~ each, C.F. Quarterly type ditto for 5 amps., useful
for subletting, etc., 6/~ each, CP. .
SPECIAL CLEARANCE OF SPARK COILS, wind-
ings O.K., but ebonite slightly broken, Will work from
100/250 volt A.C. or D.C. mains. 12in., 30/-; 8in.,
20/-. Also a few only brand new, 12in., in mahogany
Ztl:lrt?:blé case, 55/-. Condensers to suit primary, 7/6 each.

LARGE POWER MAINS TRANSFORMERS, by
" Foster ™" and other good ers, all in good condition.
Useful for spot welding, etc. 220 volt input from 10 to
240 volt output in steps of 10 volts at 3kW., 65/-. Another,
same 'mputéi to 5 volts at 1} kW. output, 45/, Another,
1,000 and 2,000 volts at 2kW. output, 75/-. itto, 4 volts
at 100 amps., 15/-. Ditto, 4,000 volt C.T, with two
LTS 150 m/A., 22/6. Ditto, with 8 tapping from 300 to
1,600 volts at 200 watts, 20{-. Another, with 25 tappings,
from 2} volis to 50 volts at 400 watts, 20/-. Ditto, 5 volts
at 3kW., 75/-. Another, 3, 5 and 8 volts at 2¢ kW., 70/-.
Another, 200/240 volt input, 90 to 120 volts at 6 kW.
output, £6 10s. Also a few 1,500 watt Cores for rewinding
primary, O.K., sec. not known, 17/6 each. All carriage
forward. ]

X-RAY TUBES, Tungsten Target, 7in. diameter, in
new condition, lé]ﬁ each, packing free C.F. Ditto in
S.H. condition, 7/6, C.F.

JOHNSON & PHILLIPS 4in. DIAL HOT-WIRE
AMPMETERS, 0 to 1.2 a. and 0 to 2 amps., 1%/6 each.
Also a large range of Switchboard type Volt and Amp‘
meters in_stoc

k. -
EX-R.A.F. ROTARY CONVERTERS, D.C. to D.C,

12 volts input, 500 volts 160 m/A. output, 20/~; ditto,

750 volts oulkput, 25f-. A few of each that need 5light
repair to brush holder, etc.’ windings O.K., 10/- each.

Post 1/-.

STANDARD TELEPHONE CONDENSERS, all new,
| m/F._400 volt working, 4d. each or 4 for 1/-, post 3d.
2 m/F. 600 volt working, 1/ each, 3 for 2/6, post 3d.
Philips 1 m/F. 4,000 volt working, 4/~ each. Muirhead
I m/F. 2,000 volt working, 1/6 each, post 6d.

Price 25s, net.

COMPONENTS—SECOND-HAND,

CLEARANCE, SURPLUS, ETC.

RADIO'CLEARANCE. Itd., continuing bargains in
components, ctc.

¥* K ¥

JPOLAR N.8.F. 1.watt Resistances, all sizes up to 2
meg; 3l%d. each, 3/- dozen.

GRAHAM FARISH Ceramic Short Wave Valveholders,
4-pin only; 3d. each.

¥* ¥ ¥
SPECIAL Olfer Plessey Slow Motion Drives.

TYPE 1841/1125, size of dial 5in. square, duals
speed friction drive, two bolt fixing; 2/- each.

TYPE 1393, size of dial 4in.x5in., single speed friction
drive, two bolt fixing; 1/10 each.

YPE 1510, size of dial 4in.x5in.. single speed, two

bolt fixing; 1/10 each.

YPE 2077, clock face -dlul, two-speed, separate in-

dicators, size of dial 5in.x5in., two bolt fixing ta
chassis thour and minute hand type); 4/6.

TYPE 2806, friction drive, size of dial ‘8ib.x3in., over-
all height 8in.; 2/- each.

TYI?E 1825 single speed friction drive, twe bolt fixiagz,
size of dial 5%in.x1¥%in.; 2/- ecach.

ALL The Above With Plain Unprinted Scales Only.

* KX
BULGIN 8.P. S.T. Twist Switches (on-off); 10d. each.

BULGIN D.P. S'T. Twist Switches; 1/- each.

RIE, 500,000 ohms only, volum i
switches; 1/6 each. 4 = S

ALL Other Lines Previously Advertised Still Available.

ALL Orders to the Value of 5/- Post Free, under this

anmount reasonable postage must be inciuded; c.o.d
orders will be definitely refused for, value of less than
5/-; enquirles 134d. stamp if reply expected. Hours of
business, week-days 9 a.m. to 7 p-m.; Saterdays 9 a.m
to 1 p.m. DPostal rates as above apply to the United
}(mgdom only, orders for Feland and abroad must
:)‘:d:ﬁfe sufficient postage to cover whatever the value

5 .

ADIO CLEARANCE, Ltd., 63, High Holb A
R Telephone : Holborn 4631. 3 i ‘Y7g713

RYALL‘S RADIO, 280, High Holborn, London, W.C.1,

hee.oﬂer new goods at kmock-out prices. Note.—All post

ARIABLE Condensers.—Plessey small screene i
V gang with top trimmers, 2/9; Plessey midgz(: st;e‘;:ir1
:g{’ee?fidmtwm gsang, Z/gl;gPhéssey full size screened with

mers, -ganyg, 4
p9e s trimmerg. i g ; Cossor fully screemed 3-gang
ATOR Velume Controls, 1% meg. with switch
7 ’ 3 , 10,0
ohm with switch, 10,060 broad base for tone m}néno)ﬁ

36012?1.01’“‘ wire wound less switch, all 1/3 each or 6/6

SALE._Lasc few sets iron core superhet coils, R.F. or
. band pass with coil details, padder values, 5 coils
including 2 1.F.s, 5/9. -Note.—465K.C. 2-band. :

MERICAN Type Valves, 80 42, 43, 6;7, 6d6, 6,

1223, 46, 57, 2/3 each; 6Bsg, 6G5, 6K7g, 'ss%g;
‘215L6. 3/3 each; sockets, 4-, 5-, 6-, 7-pin, 4d. each, 3/.
ozen, .

ALL:WA‘V%J.%ergla.l Kits, eoxlnplete witlh two transformers,
wire an ead’ in, insulators and full inst. i
U.8.A. make; 13/9 cach. S ———

L. Tuhular Condensers, new stock, 4 mi. electrolytic.

200v. peak, 6d. each; B.I. 0.05 tubulars, 350v. \\yl'(;g.:
1/3 dozen or .4/6 half gross, "6/6 gross; B.I 0.25
tubulars, 2/- dozen.

SATOR Silver Miea Type Condensers, .0001, .0002, .0005,
1/3 dozen; Sator tubulars, 1,500v. test, .001, .002,
.003, .005, 1/3 dozen; .01, .03,°1/3 dozen or 4/6 half
gross, 7/6 gross.
HAMMARL’UND Midget 30 mm. Trimmers, Paxolin,
1/9 dozen; top cap thimbles, 18 for 1/3, 3/9 half
gross; clip on bulb holders, 1/3 dozen, 4/6 half gross,
6/9 gross. . a
UNING Eyes, 4v. 1 amp. heater, octal base, 3/6:
K.B. iron core wave traps, very effective on medium
and long, 1/3 each.

SPECIAL Offer 1.watt Carbon_ Resistors, colour coded:
2 usual type, sizes 7,500 to 150,000 ohms, about 15
sizés at 2/6 per 50; good assortment given.

B.I. Electrolytic Blocks, 12X8x4x25%25mi., 450v.-25v,
wkg., 1/9, 15/- per dozen; B.1. 12X8x50 350v.-12v.
wkg., 1/3; Ferranti midget 4x4 electrolytics, 450v. peak,
size 2lhin.x1Yx 1Y, 1/3 eack, or 10/- per dozen.

ERRANTI Qardboard Electrolytics, 8x8 mf.,, 500v.
peak, size 4tbin. long, 1%in. high, 1!%in. deep; 1/9
each, or 15/- dozeu.
OLAR-N.S.F. Oak Type Low Loss Switch, air spaced
banks, construction otherwise similar to Yaxleys,
4-bank, 2-pole, 4-way (8 4-way switches), effective length
9in., suitable for lowest wavelengths; 2/9 post free.

;I‘.C.O. and Plessey Electrolytic Blocks, 30%8x2, 300v.
working, 400v. surge, capacity guaranteed, upright
mounting, 40 mi. for 1/4 or 9/- dozen.

ENITH Wirewound Insulated Resistances, 550 ohms,
tapped at 350-70-100; ex Ferranti, rating 0.3a., as
used in A.C-D.C. sets, 1/4 each, or 9/6 per dozen.—
Ryall’'s Radio, see above. {7977

COLLARO A.C.37 Radiogram Unit, 37/6; Goldring pick-
ups complete, 6/9; Rothermel 8.8 Piezo pickup, 25/-;

Westén 0.1 milliampmeter, 1,000 O.P.V, 27/6; Collaro
10-gn. record changer, £5; Midget electrolytics, 8mf.
600v. 1/3, 8-8 2/4; moving coil microphone, 35/-; Piezo
microphione, 52 /6. —Superadio, Dautzic 8t., Munche?]er.
944

Post free 255, od.
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EARPHONES with

afrequenc] 7’85/)0723’8

of 50/8000 c/s!

HESE new High Fidelity Earphones pros

duced by Marconi-Ekco (manufacturers of
clectrical measuringand testingequipmentalso
electro medical apparatus) leave ordinary ear-
phones far behind. Study the abridged specifi-
cation. given herewith, and you sce that for
quality broadcast-listening (particularly for
defective hearing),forengineers’sound monitor-

ing and for medical
purposes, they stand
supreme.

. SPECIFICATION : Extremely
high sensitivity; Input lm-
pedance 22 ohis ; Maximum
Input 500 milliwatts; Fre-
quency tharacteristic F 10
dB from 100 ‘to ﬁooocps
Weight 6 ozs.,carpiece ouly
16 ozs. double’ earpieces with
band.

‘Double carphones with head-
band, £9.0.0. Single'carphone
with wowlicd handle, £4.4.0.

Write for full details and copy of * Wircless World " report, to

MARCONI-EKCO
INSTRUMENTS LTD

Electra House, Victoria Embankment, W.C,2

HERRING, SCN & DAW

Have excellent LOCK-UP SHOPS available
in good main road positions in:—

BEDDINGTON ., First class parade of shops

with living accommodation over.
Rents £150 p.a.

Attractive parade of modern
shops in thickly populaced
district. Shop fronts fitted and
flocrs laid.  Rents £100 and
£120 p.a.

Modern Ehop premises close
to Earls Court Exhibition and
targe block of luxury flacs. | at

BROMLEY ., .

EARLS COURT ,,

£120 pa. t ac£175 p.a.
HATFIELD .. .. Modern shop premises with
—_— living accommodation over, in
rapidly developing district.
Rent £150 p.a.

{Opposite Woolworths). !n
Multiple position with living
accommodation over. Rent

£225 p.a.

Double-fronted shop in densely
populated district close to
New Cross Gate. Rent £80 p.a.

SWISS COTTAGE Excellent parade of shops
serving densely populated dis-
trict. Several already let to
Multiple firms. Rent £300 p.a.

NORTH HARROW

OLD KENT ROAD

For full particulars telephone CITy 7068 or
write to ;—

100C, QUEEN VICTORIA ST,, E.C4

Mains Transformers as specificd for The
Wircless World High Quality Conununi-
cation Receiver Type WW51—45/-.

W. BRYAN SAVAGE LTD,

Westmo eland Rd., London, NJV.g. *Phone: Colindaie 7151.

“Wireless Servicing Manual,”” Fourth Edition.

COMPONENTS—SECOND-HAND,

CLEARANCE, SURPLUS, ETC.

LOI\'I)ONS CENTRAL RADIO STORES.—Huge clear-
ance sale; entire stogk of components to be sold under
cost; unhmlted bargains for callers; all I{{f" week's bar.

gains still available. Sec last week's ** W

311\’. Oscilloscopes, from 4 gns.
B .1 4 mid. 200 v.w. Tubular Condenscis, 1/-; B.1 4 mid.
500" v.w., 2/9.
8G \UGE Tinned Copper 60it. Coils, for 1/3; 80:1
microphone transformers, 1/6; K.B. chokes, 350
ohms 60 m.a.

UGE Success of Our 2/6 Parcels of Surplas Com-
ponents (5lb.). * Amdzmg value,” writes one cus-

tomer. * Please repcat,”’ writes another. Ench parcel
guaranteed to contain 10/- worth useful parts, ie., coils,
‘tjnnllmcrs condensers, odds and ends, etc. Ideal for
icalers.

EISSNER Tuning Packs all wave, 5 waves, coils and
switeh, wired recently for use; 35/- cach.

FERRAN']‘I 0.6 Ampmeters, moving coil meters, 12/6;
Decca Brunswick table type cabinets, waluut 1lin.
deep, 19in. high, 15in. wide inside; 5/- eackh.

MFD., 500 volts working. Midget tubulars, 1/9; R.A.P,
Yank transformers, 360-0-360v. 70" mh.a., 5v. 2a. C.T.,
6.3v. 3a. C.T1.; 7/6.

ONDON'S CENTRAL RADIO STORES (" L.C.R.8."),
(leicester Square ‘Tube), 23, Lisle St., Leicester 8q.,
London, W.C.1. ‘Phone: Gerrard 2969. [7981

Wanted

E Buy for Cash All Types of Modern Second-hand

Radio Sets and Accessories, test meters, parts, cic.;

wo pay more than any other dealer; part exchanges;
bring, send, or will ecall. ~University R-ldl(l Ltd.,

Hampstead Rd., London, N.W.1. ’Phone: Euston [38710

87

ELECTRIC DRY SHAVERS

EMINGTON, S8havemaster, Packard, Rabaldo and
p Ilanley. —Trade enquirics ‘to Leonard fleys, 36, Henry
8t., Blackpool. [0613

FLECTRIC Dry Shavers, A.C./D.C., 200/50 volts.
4 ** Minute Man,” list price £2/10; our price £1/10,
complete with leatherette casc, onc year's guarantec; send
for details; trade supplied.

ENRY'S. 72, Wellington Av.,.Stamford Hill, N.15.
Sta. 2907. [7708

MISCELLANEOUS

HEAP Printing.—1,000 billheads, 3/6; sample {ree.—
Creteway Press, 18, Buxted, Surrey. [7876

.I>.0. Engineering Dept. (No experience required.)
Commencing £3/13 per week; age, 18-23; excellent
prospects.—Free (letdlls of entrance exam. from B.LE.T.
(Dcpt. 574}, 17-19, Stratford Place, London, W.1. [7989

NGINEER'S Guide to Success” Shows 1low to
Qualily in Television Radio Engincering and Ser-
vicing, sound recording, wircless comnunication, etc., by
studying at home with the T.I.G.B. Write to-day for this
Great Guide—free—which gives full particulars, contains
the world's. widest choice pf engineering courses—over 200
—and aloae glves the regulations for qnallﬁc.xhons such
as AMLEE, AMILRE, AMLTE, AMIW.T, C. and
G.. etc. Tr-umng, until Sucecssiul guanmee(l The Tech-
nological Institute of Great Britain, 82. Temple Bur House,
London, E.C.4. {Founded 1917. 20,000 successes.) [7939

FV]"RY Radio_Dealer Who is Not a Regular Reader

The Wireless and Electrical Trader * should
send his trade card at unce for a specimen copy and full
details of the " 'Prader” Services. ' The Wireless and
Electrical Trader’ has the widest influence, the largest
weekly clrculation, and is read by all the leading manu-
facturers and traders. Trade only, 10/6 per annum,
post frec.—Published at Dorset House, Stamford St., Lon-

don, 8.E.1.
EXCHANGE

AKER'’S Will 'Take Your Present Receiver or
8peaker in Part Exchange for a New Corner llorn
Speaker.—Details from Baker's Selhurst Radio, South
Croyden. [7970

BUY,. sell, exchange good quality receivers, acces-
sories, cnmponentq 1L P. facilities, promtness, effi-
ciency.—Bostock, 1, Westbourne Terrace, S.E.23. Porest
Hill 2236. [0529

EXTENDED PAYMENTS

ONDON RADIO SUPPLY Co. (Established 1925)
Supply, on convenjent terms, components, accessories
and sets, any make, 10% down, balance over 12 months;
send for list of requlrements —ll Oat Lane, London,
2.2 [0337

PATENT AND TRADE MARK
AGENTS

EE and Co. (. T. Gee, Mem. R.S.G.B.,, AM.LR.E..
Estb. 1905}, 51-52, Chancery Lane, Londnn w.C.2
(2 doors from Government Patent Ofﬁcc) 1lolborn 4547
(2 lines). Handbook free. fooo1

TUITION

R.\DIO Training.—P.M.G, exams, and LE.E. Diploma;
prospectus free.—Technical College, ILull. [611

UARANTEED Posis--Complete
ship and shore servives. Television. Day, evening
and postal, Boarders taken. Prosp. {ree.—W., London
Radio College, Grove Park Rd, W.4 (Chiswick 3244.)
[0580

wireless training;

Price 5s. net.

ADIOMART

THE SHORT-WAVE SPECIALISTS

SPECIAL OFFER !!!

Fully shrouded Transformers by America’s larzest manufac-
turer. While they last.

All 230 v. primary and fully impregnated,

T7260—4001400 v. 150 miA., 6.3VCT. 4A. SV3A ... .. 1216
T7236-—3751375 v. 120 miA.. 6.3VCT. 4A. SV3A 1016
T7326--3501350 v. 100 mlA., 6.3VCT. 3A. SV3IA .. 8lé
T7307—3501350 v. 80 miA., 6.3VCT. 3A. 5V3A TR
T7000--320/320 v. 80 mlA., 6.3V4A. SV3IA .. T
T464919—[0V4A Primary Tapped 110-250V, .. 5{6

Chokes interleaved and impregnated : 20 Hy. 500 ohms 100
miA., 4/11 ; 15 Hy. 250 ohms 60 mlA,, I{l1.
EAVY DU’Y Mains "rnmionner worth 43/-.  350-330. 130 m/A,,
2.6 a., CT, 4 v., T, 12/8 ; 300-300 v, 80 m/A., 4 V., 3 a.
T, 4 ‘. 2a, (.'1‘ 66, J\lovln~ Loll chcch Tr.\nsl‘onuers il
ANG CONDENSERS with Airplanc Dinl, 8 and 80-1. Cost $3/-; few
5 m;;l\r9 411; 2-gang with Ahplane dia), 311, Utility, 7/8. Mero-
ials, .
W.B. Bin. PERMANENT MAGNET SPEAKERS AT ONE-THIRD CO3T.
Extension Type (no Transformer), 7,8. Standard Tyjpie (with Transformier),
128. Energiscd 8%, 1,200 ohws, with Transformer, Gj11l. L.1T. Rectifiers,
45 v,da,48.
pusmucx Wire,  yds., Gd. heavy 91. Resin-cored Solder, 6ft.
6d, ;~ Scrrened Flex, single, 84, yd. ; lvun, 9d. yd. Assorled Solder
Tuga, 64. packet. llumdhnmers, 6d. cach.
Lcutrulnb pots, all sizes, 1/6 ; switched, 2-: tubular glass fuscs, 21
0-23 m.a., up , 50; Super, 69.
OUR NEW 66 PAGE MAN UAL, packed full of valuable
information, Post Free, 7id.

THE NEW RAYMART CATALOGUE shows dozens of
New Short-wave Components and is yours for 1id. po:t free
ALVES.—We are vow able to offer a lete runge of tef e

showing a snvmg o! over 50 per cent. Qnomhuus on mce:pl. of ty, u..l
requyired.  Quantity Di to Serviea E

RADIOMART i
G5NI (Birmingham) Ltd.
44, HOLLOWAY HEAD, BAIRMINGHA M

CABINETS

ACOUST|CALLY DESIGNED.
We schlalISe ln manufacturlng Radlo ll'ld
Radiogram Cabinets to customers’ requirements.
Special Sketches FREE OF CHARGE.
Send  13d. in slam};‘s j’io» delails of Standard
{odels.

LOCKWOOD CASEWORK MANFG. CO.

’Phone : BYRon 1818
65. LOWLANDS ROAD, HARROW, MIDDX. Exi

The INSTITUTE OF WIRELESS TECHNOLOGY

(Incorporated),
The MAY EXAMINATIONS

Applications to take the Preliminary or
Graduateship Examinations must be lodged
at the Institute not later than the 30th day
of March, 1939.
BY ORDER OF THE COUNCIL,
Harrie J. King, F.c.Cs.,
Secretary.
Forms of Application, Syllabus and particulars of
Membership may be obtained from the Secretary Institutg
of Wireless Technology.

4, VERNON PLACE, SOUTHAMPTON ROW,
LONDON, W.C.1. Telephone: Holborn 4379.

BOOKS on WIRELESS

Write for complete list to
ILIFFE & SONS LTD.
Dorset House, Stamford St., London,
S.E.1. W.wW.1

y Q.C.C.Typess
\ FREQUENGCY
CONTROL UNITS

(As specified by *“The Wireless
World.”)

Ground to withln Ske. of your
specified frequency in the 7Mc,
amateur band, and supplied
:orrplete wuh official calibra-
t

gg gg” m l"”” £1 orog (c):zegxlﬁcate toan accuracy
without, hoﬁi':r N Send 1}d. stamp for onr full prics
BABEBOARD MOUNT for the 1 3 list of all lypes of quariz erystals and
type 85 upit .............. radio transmission components.

THE QUARTZ CRYSTAL CO, LTD., ngnon Road, NEW
MALDEN, Surrey. hone : Malden 0334,

Post free 55. 5d



- Take - advantage of our |4

yourself. No waiting, ample

FEBRUARY 2ND, 1939.

THE WIRELESS WORLD

ADVERTISEMENTS. 7. -

You'll always Dry-Shave
you've tried the

“SUNBEAM”

SHAVEMASTER

once

14
DAYS’

TRIAL
o 2/6

If satisfactory

Let the ‘¢ Sunbeam’’ Shave- after 14 days’
master prove to you its trlal, send
balance 65/~

superiority over all other (6706 in all), or

makes. |t. really does give 12 monthly pay-
you the quickest, most com- ments  of 6l
fortable shave you've ever [Post Free. lfinoc
; ) d approved, re-
had, at the same time im- turn the Shave-
proving the texture of the Irmster and( theri
7 Wi s no urthe!
skin. It does away with soap, obligation,

brush and water. Thousands
are using the Shavemaster.
after trying other makes.

The only dry-shaver
with the Powerful
Self -Starting
Motor, no wheel to
twirl. Switch built
into handsome
shockproof bakelite
container. Supplied

days' trial offer to judge it for

stocks now available for im-

mediate delivery. Don't delay. (7Rl Hide Case,

—Send to-day. Cash price £3/7/6.
Please mention ** The Wireless World'’ when writing.
Estd: —1925 THE ‘Phone: NATional 6828

LONDON RADIO SUPPLY

COMPANY
1-OAT LANE- NOBLE ST-LONDON EC2

Said the owl that was
perched tother night

On the aerial belonging to
White,

“From the sound of the
crackle

It’s time he should tackle
That wiring of his with
Fluxite.”

See that FLUXITE is always by you—in the house
—garage—workshop—wherever speedy soldering
is needed. Used for 30 yearsin Government works
and by leading engineers and manufacturers. Of
Ironmongers—in tins, 4d., 8d., 1/4 and 2/8.
Ask to see the FLUXITE SMALL-SPACE
SOLDERING SET—compact but substantial—
Complete with full instructions, 7/6.
Write for FREE BOOK on the art of *“SOFT?”’
SOLDERING—and ask for leaflet on CASE-
HARDENING STEEL and TEMPERING TOOLS
with FLUXITE.
! TO CYCLISTS! Your wheels will not keep round and
i trueunless the spokes are tied with fine wire at the cross-
i ings AND SOLDERED. This makes a much stronger
[
1

wheel. It’s simple—with FLUXITE—but IMPORTANT

NS |

| THE FLUXITE GUN.

is always ready to put Fluxite
on the soldering job instantly_
A “little pressure places the
right guantity on the right spot
and ont :charging lasts for ages.

Price 1,6.

FLUXITE

IT SIMPLIFIES ALL SOLDERING

YLUXITE LTD., Dept. W.W., DRAGON WDRKS.

#* Handbook of ‘Technical Instruction jor Wireless Telegraphists.'

REPAIRS AND SERVICE

"SERVICE with a Smile.”

A\IEBICAN Valveg, spares, linecords, rewinds; repairers
of all types of American and British receivers.—
F.R.I, Ltd, 22, Howland 8t., W: Museum 5675 [0434
ETROPOLITAN RADIO SERVICE — Guaranteed
repairs to American (Midget and Standard) and
British reccivers.

AJESTIC Service Depot,—IF, and inains trans-
formers rewqund, American valves and parts; trade
supplied. —Metropolitan Radio S8ervice Co., 1,021, Finch-

ley Rd., London, N.W.11. Speedwell 3000. {0435
LOUD-SPEAKER. Repairs, British, American, any
make, 24-hour service; moderate pr\ces —Sinclair
Speakers, Alma Grove, Copenhagen St., [0590
radio ser-

EPOCII Speaker Replacements, (rans!ormers_,
vice, American ccmponents, cone assemblies supplied

from 4/-'—N.R.T.S., 126, Elthorne Rd., N.19. Archway
1319. [7914
GUARANTEED Repairs Any trausiormers, choke,

motor armature, converter, dynamg, etc.; keenest

prices, immediate quotation, prompt dependa,ble service.
—8ee Dbelow.

.T.P, (LONDON TRANSFORMER PRODUCTS) Ltd.},

Wlllesden, N.W.10. Willesden 6486 (3 lues.

892
AINS8 ‘“Iranslormer Service, Repairs, rewinds, or
constructior spemﬁcahon of any type, compeu-

tne prices and prompt service.—8turdy Electric Co., D'P-
ton, Newcastle-on-Tyne. [ 516
GRAHAMS Rewinding Serviee, 24 hours' service guar-

anteed, loud speakers, L.F. "and output transformers,
chokes and maips transformers; converslong a speciality;
quotations given; trade specially invi

GRAI{AMS SERVICES, Dept. W., 194, Tolworth Rise,

Kingston By-pass, Surxey Derwem 2060: [7988
COTT-SESSIONS REPAIR.'SERVICE—AIl- types of
receivers overhauled, rebuilt, repaired, includin

American communication 'sets, WW. Monodials, Allwavi
Super-8even. Vayjable Belecuvxty IV, ete

SCOT’I‘ -SESSIONS REPAIR - 8ERVICE, popular for: 15
years from Land's End to John-o -Groat,s. van ¢0l-
lection London nrea; immediate, courteous and skilled
attention to every instruction.

COTT-SBESSIONS REPAIR SERVICE, Exchange

Works, Muswel Hill, N.10. Tudor 4101-2. [7497
INEST Honeconstructed Receiver Seryicing, rebuild-
ing or modifying js given by Clark and Randall,

late Popular \Vlreiess Research; diagrams prepared; BT
specialists.—15, Nimrod Rd,, S\V 16. Streatham €596663

EPAIRS to Moving Coil Speakers & Speciality; cones
and coils fitted, fields altered; prices, ingluding
eliminators, quoted loud speakers, 4/-' .F. and output
transformers, 4/-, post free; guaranteed satisfaction; trade
invited, esumates dree; prompt service.—Loud- Spenker
Repair Works, 5, Balham Grove, London. Battersea [103321
94

AKER'S.—Take advantage of 15 years’

and send your next ker or tra
pair to Baker's, any make, British or American, ﬁeld
wmdmgs output transiormers, mains transformer wind-
ings, chokes, speech colls, diaphragm assemblies, etc., re-
paired or rewound equal to.or better than ne\\'.—Baker's
Selhurst Radio, 75, Sussex Rd., South Croydon. (7971

SITUATIONS VACANT

ADIO Receiver Charge-hands Required; Midland area;
people with previous experience on conveyor belts
and with knowledge of radio write to Box 8547, c/o
The Wireless World. [7942

RESIDENT Instructor Wanted, able to completely cover
theoretical lectures for P.M.G. Certificates.—Write,
stating age, radio experience, and salary required, Prin.
cipal, Wireless College, Calmone, Southampton, (7986

REQUIRED. experienced trouble shooters, for fault
finding on multi valve Super Heterodynes, -Midland
district; London rates; only those people with previous
experience need apply.—Box 8546, ¢/o The Wireless u["(;;ld.
41

YOUNG Graduate Engineer or Physicist Required for
Radio Valve Factory near London, {0 work on
development of valves; previous valve or vacuum physics
experience desirable.—Apply Box 8532, c/o The Wireless
Vorld. (7937

KILLED Radio Testers, calibrators, and examiners,
preferably with oxper?ence of Government require-
ments; permanent work; Croydon area.—Applications,
stating full experience, and salary reguired, to Box 1,000,
c/o The Wireless World. [7

FIRS'I‘ .CLASS Radio Service Engineer, capable of ser-
vicing all ‘types of receivers and taking full charge
of service department; must possess organising ability;
Midland retail firm. permapency.—Age, experience and
salury to Box 8563, c/o The Wireless World. [7979

MALE Assistant Required fors Acoustical x\nd Electrical
Laboratory Work; only, those who have had experi-
ence with commercial firms need apply.—Apply in writing,
giving detailed particulars age, past experience, present
remnneration, and remuneration required, Goodmans In-
dustries, Ltd, Lancelot Rd., Wembley, (7943

I{ ADIO and Television.—Test and service men regnired
for ‘Midlands. Only those with factory experience
will be considered: Applicants will be interviewed in
Jondon or the Midlands.—Write, stating experience, age
and salary required, Box 8564, ¢/o The ¥ ireless World,

(7987
SITUATIONS WANTED

R ADIO Service Engineer, 24, experienced, requires situ-
ation, London or Soutbern Counties.—Box 8562, ¢/0
The Wireless World 7960

BOOKS, INSTRUCTION, ETC.

AMERICAN Valve Data.—The new 200-page Raytheon
Valve Data Book gives full characteristics and appli-
cations of all types of American valves; invaluable to all
servicemen; post free 2/3; abroad 3/-—Leonard Heys, 36,
Henry 8t., Blackpool. [0594

experience‘

Price 218, nel;

ELECTRADIX BARGAINS

VIBRATOR BATTERY SUPERSEDER.
with metal rectllle:, for H.T. from your
2-volt battery. 5 output volt tappings.
A ?oon to those who_arc mot on'fthe
maine,

Reduced from™£3 15s. to sale price, 37/3.

SPEAKER BARGAINS.-
MovIng-coil, energised 6in,
cone, solled but ‘good, tamous nmkem ) 8 anly. HNew
Dpenkers. R. & A., 6in. conc, 2,600 ohma and transt., ¥/6.
Hegra 9in. with tmnﬂ(., 16/6. 8in. with trausf. 1 /=
Magnavox pe 144, Bin. cone, 2,500 ohms., 10/6: Rala
Gin. oone, 8/8. ﬁpeakers K.B.Gv. ., Tin. cone, 7/@ ; Hegra

v., 9in. come, with traustormer, 10/~ ; Brown (/13 v..
1lin, cone, with H R. speech coll, 12/6.

P.A. HORN SPEAKERS

Emerson Tone Correct Horn andjSlings, aa illua.
‘New Perm. Mag. M.C., 15 watts without dis-
tortion, 24in. Flare, 40in. long, £6/8/-.
‘Tannoy and Marconiphones, "P.AL Short Homn,
Model P.A., 12-15 watts, us new, 30In. High
Power P.M. Speakers with Aluminium Horn
for van top; handles 30/40 watts, £9.
MAINS P.A. AMPLIFIERS.—For pure sound amplificat on and Recording.
Complete and cased, not naked chassls. Specisl Bargaln, professional
portable 5/6-watt Amplifier, A.C. or D,C., In ¢overed cabinet with bandle

). weight only. 1ldeal for singer, entertainer
or gramo., only £8, 8mall preamplifier, Philips
2-watt A.C. mains, in steel case,;;only £4 10/-
10-watt steel cased Amplifier, quite new, £8/15/-.
All these are complete with valves ready for usc,
8et by Ardcnte, finc job, 20 watts pure output, A.C.
mains, £18. Complete with vulves.
BATTERY.—Far smallsingle-gtuge work we have oak case-1-valve Battery
Amplitiers, 15 -. OUTPUT TRANSFORMERS, 5 watt 1-1, 3/8.
FOR AR.P THESE ARE USEFUL. Portable Field ’l‘elephums in 'eather
case with mnbreakable wire, any length. Portable Battery Lucas Army
8ignal, day or night Lamps for tripods. Aldes-C.A.V. Plstol grip type
f(;: hand. Mains Alaym Bells, outdoor type. Crysta! sets and Head-
phones.

MAKE YOUR OWN QRAMO,. RECORDS ON DiSC
Blectric ‘FEIGH “Recording “Bet ba:
ball bearing centre genr hox and geared
traversc gnd.  Set with Trackjng- Gear!
:l;’!:l;s-up and Tuhesarm ' titted dismond,
7/8.
For oxpeﬂmemem iring gex\. only
‘ess Pick-up and. Tolr:-‘:nu, th's ia' 21/6.
Diamond Cutter Needles, fit all.plck-ups
7/6. Blank Discs, 3/3 dozen” Complete
Acoustic Bets de Luxe, 18/-; Ne 2
10 8 ; Junior type, 5 6 each complete.
TBANSFORMERS B.T.H. in bakelite, 15-1 and 4-1 at 5/-. Powe
Tmndormem nnd Chokes, all sues H. M V., 0/G. Igranie, 7/6. Parmeko
1 tic and to 10 0U0 volts. All slzcs, chieap
“BIJOU " Direct-coupled Electric Pumps
67/6

for AC. or D.C. mains. Centrifugal, all-

bronze pump, enclosed motor, 3ff lift,

120 to 150 gals.; 6ft. jet. For cooling,

circulating, bilge or sum fountain, or

waterlogged shuck. Price 18.

MOTOR BLOWERS, Alr Exhnuncra

Strong iron body, 2||n fan, outlet,

coupled to mou)r ALC.

110-v. D,C., 45 - ; D.C. 220-v.

ELECTRIC GOVERNORS centr'.fugnl speed control,

1ings, 7:6. Auto Cut-outs, 10/-.

STUD SWITCH PANEL®, 4in. eq. slate, 2*Switch-arms ring, and 20 atud.

with back stems, 5/-.

DIMMERS, 12 6 to 42/8. FOOT S WITCHES, 18/-, E'LOAT SWITCHES

30/-, 6-VOLT RELAYS, 5/-. SELECTOR, 25,WAY, 10-.

Come to us for Dynamos, Motors Meters, Mikes, dl‘esteru Record\..g Gear.
Lab. and Sound

brushes ard st}

Over 1,000 other Bargains in owur enlarged IHustraied 1939 List “ W."

ELECTRADIX RADIOS,
218, UPPER THAMES STREET, LONDON, E.C.4.
Telephone : Centra! 4611

HERE IT IS! THE UNIVERSAL

TAYLORMETER

70

RANGES

BRITISH
MADE

SIZE
10"x7"x5"

This precision built Universal Meter with jts

MODEL BOA, sturdy 4§* Moving Coil movement covers D.C,

2.000 Obms per volts 0,002—2,000; A.0. Oytput/volts 0.2—2,000.

Yoit D.C, Current 10uA—20 Amps; A.C. Current 10uA

—5 Ampe. Resistance 0.1 Ohms—b5 fmegohms.

GNS. Ontpuo—wuw+so DB, ut“ the ui;mh 7& two

itches, though unusually low jin price the

LOW DEPOSIT TAYLORMETER is extremely reliable, sensitlve

EASY TERMS and accurate.

AVAILABLE FILL IN AND POST THIS COUPON NOW.

To TAYLOR ELECTRICAL INSTRUMENTS CO.,
/T7a, Queen Victoria Street, LONDON, E.C4

Please send me full detalls of the TAYLORMETER.
Name
Address......

Post free 21s. od.
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RADIO

The .

Why not be a

LABORATORY 10 OFFICER reless
HANDBOOK Ic!nAannI2|R°|-|NEn? World

By M. G. SCROGGIE, B.Sc., A.M.LE.E. It is a career with D I A R y
ssued in conjunction with **The Wireless World "’ FACILITIESforTRAVEL .

, Good pay and Prospects "
“*Radio Laboratory Handbook ' gives
the serious wireless worker complete THE AS.T. COURSE INCLUDES 0’
information from first-hand experience OVER 0 HOURS FLYING ! .
o &

about laboratory equipment, the instru- Apply to the Commandant:
ments which are necessary and the
correct methods of operating them.

Contains 77 pajes of facts, formulxe and

- = general information of the kind that is
AIR SERVICE TRAINING LTD always wanted but is difficult to memorise.
SOUT HAM PTON Also a list of the most important European
Broadcasting Stations and Short-Wave
Stations of the World, ail the recognised

codes relating to components, as well as
(4 useful tables of resistance ratings. There
e are also sixteen pages of base connections
of British and American valves.
Twelve pages of circuit diagrams ol

CHOKES & TRANSFORMERS receivers, amplifiers and such units as
: whistle suppressors, tone controls and

AVC systems are inciuded, together with

The fundamental principles are fully
discussed, as well as the sources of
power and signals, instruments and
measurements.  Ultra- high - frequency
work, the working out of results, and
reference, data are also dealt with.
There is a coliection of the most useful
symbols, abbreviations, formulae, laws,
curves, tables and other data.

Made under the dircct supervision of N. Partridge and personally
guaranteed to be of 1he highest Electrical and Mechanleal Efficiency.
Bet Manufacturersandthe Trade who are Interested in Retiable and cool

A complete Index, numbered® sections working Transformers with o Super Safety Factor Margin are invited data for winding coils. Valuable informa-
and cross references enable the reader Ig%»gi;e n_:rréun;e‘ccmicl;lgzmxs and prices, tion is given on the prevention of mains

o : . -y 3 : LERS. The . . X
to find what is required without loss of : PARTRIDGE P.A, MANUAL. Valuable interference as well as amateur trans

information on Amplifier design, Equi

;ralﬁewce is yours for the asking. WRITE
CONSTRUCTORS can obtain this manpual Size 3} by 4} inches, 192 pages. B"“’}d
for 2/6. leather cloth, back loop with pencil.

time. ‘

384 pp. 211} illustrations

PRICE 8/6 NET By Post 9/-

N. PARTRIDGE, B.5c., AM.l.E.E.

KING's BLDGS., DEAN STANLEY ST, 1/6 net. By post 1/7

From bookstalls and siationers or direct from the

From Bookstalls and Booksellers or direct from the Publishers { EVERY e
ILIFFE & SONS LTD., /'té FRIDAY ILIFFE & SONS LTD.
DORSET HOUSE, STAMFORD ST., LONDON, S.E.I FOURPENCE DORSET HOUSE, STAMFORD ST., LONDON, S.E.1
wowlof e
F0u1‘th Edition Of —Revised and enlarged with 50 additional pages

WIRELESS SERVICING MANUAL

By W. T. COCKING (of “ The Wireless World ')

Cloth Boards. The most complete book of reference of its kind. A reliable practical guide for amateur and professional.
Size 7} ins. X § ins. The ¢ Wireless Servicing Manual ” deals fully with Testing Apparatus, and explains the methods of locating and
288 Pages. curing faults in receiving equipment, and includes an additional chapter on television receivers.
5 t Ganging, Automatic Volume Control, Instability, Distortion, Mains }_Ium, Whistles and Local Interference
/— ne are all separately treated. There is also a special chapter on the Aerial-Earth System.
By post 5/5 Information on short-wave receivers, and on methods o{operating extension loud speakers, is also given.

Issued in conjunction with “ THE WIRELESS WORLD? and Published by rhe Proprietors :

1LIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S . E.1
W.W.20
)
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*The Wireless \World” can be obtained abroad from the following : Fraxce: W. H. Smith & Son, 248, Rue Rivoli, Paris; Hachette et Cie, Réaumur, Paris. and branches,
Messageries Dawson, 4, Rue de Faubourg Poissoniere, Parls. BerLcium: W. H. Smith & Son, 74.75. Boulevard Adolphe Max, Brussels. AUSTRALIA: .-Gordon & Goteh, -Ltd.,
Melbourne (letorm). Sydney (N.8.W.), Brisbane {Queensland), Adelaide (S.A.), Perth (W.A.), and Launceston (Tasmania), NEW ZEALAND: Gordon & Gotel, Ltd., Wellington,
Auckiand. Christchurchk and Dunedin. 18D1a: A. H. Wheeler & Co., Bombay, Allahabad and Calcutta. CANADA : Imperial News Co. Teronto, Winnipeg and Vancouver: Benjamin
News Co., Montreal; Gordon & Gotch, Ltd., Toronto. SouTH AFRICA: Central News Agency, Ltd.; Wm. Dawson & Sons (S.A.i, Ltd., Cape Town. TUNITED STATES: The

international News Co., New York.
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"STRAIGHT-LINE"
CARBON TYPE
MICROPHONE

A new small type of microphone possess-
ing excellent frequency characteristics

unobtrusive unit is an asset.

Exceptional strength of magnetic flux ensures
complete freedom from “Boom ™ In bass,
Extreme sensitivity, in direct comparison, 4 db.

SPEECH COIL IMPEDANCE
10 ohms @ 400 c.p.s.

up on other speakers, Response curve shows SPEECHECOISPIAMETERE S0t
. i d : SPEECH COIL TOTAL GAP

and remarkable sensitivity. Ideal for majntained response level well into reglon of | "CIEARANCE - - - - 0l6inch.
banquets and occasions where an

SPEECH COIL POWER
HANDLING CAPACITY

0 watts, average,
MAGNETIC FLUX DENSITY J
| 17,000 lines/sq. om.
TOTAL MAGNETIC FLUX - 260,000 lines.
FIELD COIL DISSIPATION - 40 watts.

DIAMETER OF DIAPHRAGM 16 inches.
TOTAL WEIGHT OF
SPEAKER - - - - - 44ibs.

EINISH : Cadmlum plate and grey cellulose.
PRICES : Unit only, £8.14.0.

Rectifier Unit for 200-250 v. A.C. Mains,
3 £2.12.

Pamphonie

{Associated w ith PYE, Ltd.) Reproducers Limited
45, ST. PANCRAS WAY, LONDON, N.W.I.

TECHNICAL

INFORMATION

Dimensions:—2%" long, 1" high, {" deep.
Height with stand 2| inches.

/ . Per sapphire dl Level response
— from 40 to 10,000 cycles. Weight of

pick-up onrecord tess than| oz, Price £ 5 . 5- u
Matching Transformer, £1.6.0.
Tone control unit, incorporating transformer,

Other BTH Microphones available :—
STANDARD CARBON, MOVING COIL,
AND RIBBON TYPES.

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND

A2655N {’Phone : EUSton 1727.)
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You need this book. It contains up-to-
date information on rectifier problems
-and contains many circuits.

COUPON
Westinghouse Brake & Signal Co. Ltd., 82, York Way,
King’s Cross, London, N.1.

Please send me *“The All Metal Way, 1939.”
3d. in stamps.

"MEDIUM or MILD

BOTH BLENDS ARE
CORK-TIPPED or PLAIN
10 for 62 20 for }13P

| enclose

reereenseemes WLW. 2/2/39

Mention af *“ The Wireless World,” when writing to advertisers, will ensure prompt attention.
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TAi'IMPORTANT GUIDE

(o SUCCESSFUL
ENGINEERING CAREERS

After months of intensive effort and research, we are
pleased to announce that the 1939 edition of our
handbook “ENGINEERING OPPORTUNITIES,”
1s now out of the Publishers’ hands and ready for
free distribution. Containing 268 pages of practical
guidance, this book is, beyond argument, the finest and
most complete handbook on Successful Engineering
Careers ever compiled. It 1s a book that should be
on the bookshelf of every person interested in
engineering, whatever his age, position or experience.
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The handbook contains, among other intensely interesting
matter, details of B.Sc.,© AMILCE, AMIMechE,
AMIEE., AMILAE, ‘AMIWT, AMLRE, CIVIL
SERVICE, and other important Engineering Examinations;
outlines® courses in all branches of CIVIL, MECHANICAL,
ELECTRICAL, AUTOMOBILE, RADIO, TELEVISION,

VAN
)
N

R
'\

N

N

7

7 % and AERONAUTICAL - ENGINEERING, BUILDING,

%7 GOVERNMENT EMPLOYMENT, etc, and explains the
1 ?/g unique advantages of our Employment Department. M

v (41/
7 R - —— 4
A '\)// WE DEFINITELY GUARANTEE :
#1 /' “NO PASS—NO FEE" X7
% | | = I
{5/",/,' / If you are earning less than £10 per week you cannot afford to ¢' S :
#?4 miss reading “ENGINEERING OPPORTUNITIES.” In (,,9 . I
»4’5’; your own interests, we advise you to write (or forward the ,% Q»Q\'l&‘(‘ﬁ -1
747 Coupon) for your copy of this enlightening guide to well-paid g% &9 L% _ I
Y 4 & <& 8 B |
# posts — NOW.  There is no cost or obligation of any kind.‘ 53& 6,&%003“ )
L “?Q\,*% o‘\‘;‘zz&o i
BRITISH INSTITUTE OF e S
R

ENGINEERING TECHNOLOGY s !
387a, SHAKESPEARE HOUSE, R y-‘&@ .
L .

17, 18, & 19, STRATFORD PLACE, LONDON, W.l/
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TYPE KT66

A “Beam” Power Tetrode
of high efficiency and versatility.

0 | Lapg_ L. e - N
g ‘E’g:__l— Cotis 1 Type KT66! The KT66 is rapidly becoming
W 500 e Takenat Es =250y, established as setting a new standard
%- 4 ) o 1L _ in small power valves.
< f S : :
3 /,.. It is equally efficient
= 7 . As an output power tetrode i
o T put po etrode in
Siny) " - Es = the home receiver working with
Z 200 7 moderate H.T. voltage.
Y, =l
; Ee- 5D 2, In push-pullcircuits (class AB) for
& = considerable power output in large
o 7 e g0 amplifiers.
o S
> 1602% g - : ] 3. As a triode (indirectly heated)
(&) NS Eg=—1 T where triode characteristics are
w b .
~ o\ 200 _ preferred ; and .
g LN EL=1250 4. In radio frequency power ampli-
% o = 30" | fiers and oscillators, or as a
s s s S —TrE—man T ey
0 100 200 300 400 500 600 Examples of its utility ave:
ANODE VOLTS
TYPE KTé6. B in Audio Frequency Amplifiers :—
AS TETRODE AS TRIODE
Heater voltage 63 i l Single Push-pull (with 100 ohms, between
H i Clvz::v'eA' Class “ ABI"” screen and anode)
eater current I1.27 amps. ,
Anode voltage 400 max. Anode Voltage - e - | 250 250 400 | 250 400
Screen voltage 300 max. | Screen Voltage - . - - | 250 250 300 ‘ == —
Mlgtu;llA/conductancc Grid Bias Voltage - = - -85 -17 -25 [ -19 -38
. Zc d.v._ - = Anode Current average - | 85mA | 162*mA 125*mA 60 62.5
nx?lax. RS . Screen Current average - - | 63mA | I2*mA  5*mA — —
- Anode Dissipation (watts) - {2 24 25 15 25
ST SRS, Power Output (watts) - - | 725 |17% 32% 22 5.8
{ {approximate) | | :
LIST PRICE 157- 1 '

* No drive, two valves.
+ Full drive, two valves, assuming perfect H.T. regularion.

Write for descriptive leaflet with characteristic curves, and full operating data.

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.

Mention of “ The Wireless World,” when writing 30 aduertisers, will ensure prompt atiention;
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EDITORIAL

A “People’s” Television
Set
Is It Possible ?

REAT efforts are being made

this month to push the sale of

television receivers because it

is recognised by the Govern-
ment and the B.B.C. that further
developments in television on the
programme side, or additional stations
elsewhere in England, can hardly be
proceeded with until evidence is forth-
coming of more enthusiasm on the part
of the public in the area already served
in London.

We doubt ourselves whether enthu-
siasm for television is lacking, because
wherever demonstrations are given
attendances are good. It is merely, we
believe, that the public is very cautious
because of the novelty of this form
of entertainment and for the reason
that in spite of assurances to the con-
trary there is. still a feeling that there
will be big changes in television in the
near future. Political uncertainties, too,
have affected sales. The campaign
now being carried out to popularise tele-
vision will, we understand, emphasise
the comparative permanence of the
present methods of transmission and
give the public the assurance that
receivers bought now will be equally
serviceable in years to come,.

A New Market

We hope that the radio industry will
recognise that the sale of television
sets is an entirely different proposition
from the sale of broadcast receivers.
Television sets are catering for a new
market ; broadcast receivers to-day
are ncarly all replacement sales.

At the time that the ‘ People’s”

COMMENT

broadcast receiver was launched .in
Germany vast numbers of homes there
were without a wireless set at all and
at the price which prevailed for sets
at that time in Germany the authorities
believed that receivers would remain
out of reach of these homes for a very
long while. Figures show that in
spite of the enormous number of
“People’'s” sets sold, no disturbing
effect on the sale of the more luxurious
types of receiver has occurred. Is there
not an opportunity for our industry
concerned with the sale of television
receivers here to learn from this a
lesson ?

Standardisation

We have repeatedly suggested in
these pages and have brought directly
to the notice of manufacturers the
view that British producers of television
sets ought to co-operate to achieve
standardisation as far as possible.
Standardisation of parts would have
the effect of reducing prices for the
standard model and facilitating service
to a very great extent, because those
engaged in this work would concentrate
on acquiring an expert knowledge of a
standard instrument instead of having
to become acquainted with a variety
of different models.

If we push standardisation to the
extreme length of getting all British
manufacturers of television sets to sit
round a conference table, as was done
in the case of the *“ People’s ” receiver,
and work out a standard set, in the
manufacture and sale of which all of
them would participate, it would be
very necessary to see to it that such
a set did not interfere with the sale
of the more expensive types. '

A “ People’s” television receiver
would use a small cathode-ray tube.
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It should be housed in the plainest of
cabinets and should have no luxury
frills about it, but should give a clear
and satisfactory picture and acecompany-
ing sound.

The longer such a project is delayed the
more difficult it will be to realise, and if a
“ People’s "’ television receiver has already
had the consideration of the Television
Advisory Committee and the manufac-
turers and yet has not been proceeded
with, we feel that the reasons ought to be
disclosed for public information. After all,
the public, via the Treasury, has a big
stake in television and it is equally as
important that the public should get the
best service on the receiving side as that
the best efforts of the B.B.C. and others
concerned should be put into the pro-
duction of programmes.

Broadecasting and Peace

“ Across the Frontiers”

EIGHTEEN distinguished personali-
ties in this country recently issued
a manifesto appealing to the nations
of the world to save civilisation from
war. In the course of the manifesto
the statement' appears that ‘‘ It is time,
if we are not to be too late, that
men of good will who value the fruits of
civilisation . . . should speak ‘across the
frontiers’ to those who feel as they do in
order that they may use together their
gifts of heart and mind to co-operate in
preventing the supreme catastrophe.”
Here, we think, is a direct challenge to
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broadcasting to undertake a task for
which it stands alone as the ideal medium

for its fulfilment.

., Will the opportunity be grasped while
there is time or is broadcasting to wait to
become instead an instrument not of peace
but of war?

We believe that those eminent men who
have signed this manifesto would have the
backing of the whole country if they were
entrusted with the task of organising the
use of broadcasting time to the project
which they have so much at heart.

The broadcasts in foreign languages at
present put out by the B.B.C. seem to be
the responsibility of nobody in particular,
and the broadcasts themselves, though
fulfilling, no doubt, a useful purpose,
seem to have no policy behind them and
fail lamentably to offer any guidance;
they are corrective perhaps as news broad-
casts confined to statements of fact but
not constructive, nor is there anything in
them which constitutes an appeal to the
‘“heart and mind’’ of listeners.

Suppressing Ignition
Interference

Effect on the Engine

IN our issue of January 12th we urged
the early publication of precise infor-
mation on the effects of fitting interference-
suppressing devices to the ignition systems
of motor vehicles. At the same time we
put forward the opinion that these effects
were not serious, but that car owners could
hardly be expected to go to the trouble and
expense of fitting suppressors in the

SOUND EFFECTS IN THE BROADCAST STUDIO. To provide a suitable background to
dramatic presentations the National Broadcasting Company of America have portable equipment

that can easily be grouped round the Sound Effects Man.

Amongst the miscellaneous apparatus

seen above can be identified a bank of turntables, megaphone, cylinder of compressed air, chains,
gears and portable doors.

-
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absence of an authoritative pronounce-

- ment on the subject.

Although no statement has yet been
issued by any of the bodies or companies
that are believed to have carried out quan-
titative investigations, we are able to
publish in this number an article that does
much to clear up. the position. From
opinions formed from first-hand experi-
ence of the subject, including the results
of tests made with dynamometers, the
author comes to the conclusion that the
ease of starting and the power output of
the ordinary engine are not adversely
affected by fitting suppressor resistors of
the usual kind. Although the spark is
admittedly weakened, sufficient margin .is
allowed in the design of ignition systems
to ensure satisfactory firing of the explo-
sive mixture. All this applies to engines
in good condition, and troubles may occa-
sionally be provoked by the suppressors
when the ignition system is suffering from
prolonged neglect.

The position would, therefore, appear
to be fairly satisfactory, but it certainly
does not warrant any relaxation of efforts
to devise metheds of suppression that have
no effect on engine performance under any
conditions. To do so is 6bviously difficult,
as the ignition spark is believed to depend
for its intensity on the oscillatory nature
of the discharge. But something might
conceivably be done by deliberately shift-
ing the predominant frequency of the oscil-
lations to a value at which the radiating
properties of the ignition wiring are low.

B.B.C. Programmes

Inflexibility of Time Schedules

MANY times complaints have been
made against the B.B.C. because of
the autocratic way in which items are
faded out when they overrun their
scheduled times. It is not only those who
have been the victims of such treatment
before the microphone who have com-
plained, but also the listening public who
have been deprived of the finish of some
musical or other item,

This obsession on the part of the B.B.C.
to adhere strictly to its time schedule takes
practical shape far more often than most
listeners are aware. Particularly on such
occasions as debates, the parties concerned
often find themselves ecmbarrassingly
hurried, or their scripts cut in order to
finish on time.

Perhaps one of the worst of recent
examples of silly adherence to a time
schedule was when the B.B.C. broadcast
their usual news service in German at a
time which overlapped with Herr Hitler's
speech. How could they have expected
that German-speaking listeners would pro-
vide an audience for their news on that
occasion?

We suspect that this inflexibility in the
matter of time schedules is largely dictated
by the fact that the published programmes
in the Radio Times go to press at an early
date and by the fear that changes made
afterwards would lay that publication
open to criticism on the grounds of in-
accuracy.
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Short-wave Oscillator

AVOIDING PARASITIC OSCILLATION

By W. T. COCKING

NE of the greatest troubles encoun-
tered when putting a new short-
wave receiver into commission is
parasitic oscillation. If a well-

tried design is followed exactly, of course,
one is unlikely to meet with any difficulty,
for the designer has

stance, has a conversion conductance of
0.2 mA/v. for 4.5 volts peak oscillator
amplitude. The optimum is 0.225 mA/v.
at 10 volts, and it is still about 0.21 mA/v.
at 25 volts peak. Below 4.5 volts the con-
version conductance falls off rapidly, and

at 2.5 volts it is

found and reme- : only 0.135 mA/v.
died the various IT s by no means uncommon for Unless care is
sources of parasitic difficulties to arise in short-wave taken in the design
oscillation in his ‘ _ . of the oscillator
original models. apparatus  because the oscillator itself its output -
The trouble starts, operates at a frequency widely may vary in the
as a rule, when a different from the correct one. The ratio of perhaps
design is modified .. gy e 2: I over the wave-
or when an en- causes of such parasitic oscéllation are band. With a
tirely new set is discussed in this article and the 500 upF. tuning
being triefd out. remedies are indicated. condenser it may
Parasitic oscilla- vary more. At first

tion is most notice-
able in the oscillator of the frequency-
changer, but it can occur equally readily
in a reacting detector, and is possible but
less likely in an RF amplifier. The
symptoms of such oscillation depend upon
its type, for there are a good many pos-
sible modes of oscillation. Perhaps the
commonest gives rise in a frequency-
changer to a series of spurious signals. As
the tuning control is rotated, the band
seems full of strong signals which bump
in and out. Some of them are, indeed,
genuine signals, but others will be found
especially strong, and at first are apt to
be mistaken for true carriers. '

Optimum Oscillator Volts

They are, however, generated in the re-
ceiver itself, and in the writer’s experience
are almost invariably caused by excessive
amplitude of oscillation at the correct fre-
quency. A typical circuit is shown in
Fig. 1, and a milllammeter is connected
in series with the oscillator grid leak Ri.
This meter should preferably have a full-
scale reading of 1 mA. The peak oscilla-
tor voltage on the grid is approximately
1.2 times the product of the grid current
in amperes, and the resistance RI in
ohms.

Valve makers give a figure for the opti-
mum oscillator grid voltage, and it is thus
an casy matter to adjust.it. The efficiency
of the frequency-changer, however, does
not vary greatly with the voltage, pro-
vided that it is not much less than the
optimum. As the voltage always varies
over the waveband, there is consequently
a temptation to make it rather higher than
the optimum.

The Marconi and Osram X65. for in-

sight, therefore, it

seems desirable to make the mean ampii-

tude about 10 volts, so that over the band

it varies between about 6 volts and 14

volts, and the conversion conductance does
not vary much.

This course seems satisfactory on the
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the injector grid. The probability is that
this portion of the characteristic is swept
over by the oscillator voltage when this is
of large amplitude, and so parasitic oscil-
lation occurs on the peaks of the oscillator
input.

The trouble seems to occur with all
valves of the triode-hexode and triode-
heptode class, and the writer has found
the only remedy to be to keep the oscilla-
tor amplitude equal to or less than the
maker’s optimum figure for the valve.

The ““optimum’’ for the X655 is 10
volts, and, as R1 is 100,000 ohms for this
valve, the current indicated by the meter
should be about 83 xA. Parasitic oscil-
lation almost invariably occurs if it ex-
ceeds some I20 pA.

The amplitude of oscillation is easily
reduced by lowering the HT voltage or by
stripping off reaction turns. If the coil
is otherwise satisfactory, however, it is
better to insert a resistance R2 in series
with the reaction coil. This reduces the
amplitude more at the high-frequency end
of the tuning range than at the low, and,
as the output usually falls off at the latter
end, the resistance tends to even up the

output over the

band.

The value of re-
sistance needed
must be found ex-
perimentally, and
is usually less than

50 ohms on short
waves, but may be
hundreds or thou-
sands of ohms on

R1

mA

b3

the medium and
long waves. Some-
times it . will be
found that this re-
sistance Rz is too
effective at the

Y —

R2

L3 %LQ
| ==c3

1

M

c2

Fig. 1.—A typical
triode - hexode fre-
quency-changer with
a tuned-anode re-

¢ action coil oscillator
is shown here.

medium and long wavebands, but on short
waves the writer's experience is that the
maker’s figure for optimum oscillator volt-
age should be regarded as a maximum
figure. If it is much exceeded, a form of
parasitic oscillation wusually occurs and
makes the receiver unusable.

The precise reason for the parasitic
oscillation is a little obscure, but it seems
to be connected with a negative resistance
portion of the hexode section viewed from

high-frequency end, and when the valve
is right for the middle of the band the
output is too low at higher frequencies.
The simplest course is then to choose Rz
so that the output is a little more than
is wanted at the highest frequency, and
then to shunt Lz with a resistance.

The value of shunt resistance required
will depend upon the inductance and effi-
clency of the tuned circuit, but will
usually lie between 2,000 ohms and 20,000
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ohms. With a little juggling of this sort
it is usually possible to keep the oscillator
output fairly constant over the band.
Little difficulty arises in carrying out the
adjustments until one gets below 10
metres. The reaction coil oscillator then
becomes rather troublesame, but in a dif-
ferent way. The parasitic oscillation effect
just described does not occur because even
without added resistance the amplitude of
oscillation is likely to be below optimum.
In order to improve efficiency an at-
tempt is often made to increase the ampli-
tude of oscillation by increasing the
number of turns on the reaction coil. When
this is carried too far, however, the valve

Fig. 2.—The modified Colpitt’s oscillator
can be used with a triode-hexode if the tun-
ing condenser is not earthed.

will start oscillating at a frequency deter-
mined chiefly by the reaction coil L3 with
its stray capacities. The tuning condenser
then has little effect.

This tendency can be discouraged by
winding the reaction coil with resistance
wire, and this is always good practice.

" Often it is not enough, however, and in
general it is necessary to keep the natural
frequency of the reaction circuit higher
than any to which the main circuit can
tune. There is a strong likelihood of trouble
of this nature if the reaction turns are not
fewer in number than those of the tuned
coil.

The Colpitt’s Oscillator

On the ultra-short waveband one might
“use three turns for L2, and the reaction
coil L3 should then not exceed 2-2.5 turns.
To obtain oscillation the coupling must be
very tight and the windings must be inter-
leaved. In general, below some 7 metres
it is useless to worry about the amplitude
of oscillation, for it is difficult enough to
make the valve oscillate at all and still
cover the required tuning range. An
amplitude greater than about 5 volts can
hardly be expected.

These remarks apply to the reaction-coil
oscillator. ~ The Hartley or Colpitt’s

Wireless
World

oscillator, is much easier to deal with and
there is little difficulty in obtaining the
necessary amplitude down to 5 metres.
The modified Colpitt’s oscillator is shown
in Fig. 2, and is particularly free from
parasitic oscillation, only one mode being
commonly found

FEBRUARY ¢th, 1939.

Cz and Cac, Cgc, and Cga represent the
anode-cathode, grid-cathode and grid-
anode valve capacities ; Cz2 is the grid con-
denser and R1 the grid leak. The induc-
tance of the wiring is represented by the
coils L2 and L3.

and one which it is
easy to overcome.

If the amplitude
of oscillation is too
great, it can be
controlled Dby

HT +

shunting L2 by a
suitable resistance,
by reducing C3, or
by connecting a
condenser between
grid or anode and

Cgasm

cathode. Such a

Fig. 3.—This dia-
gram shows the

equivalent circuit of

a Colpitt’s oscillator

including the wiring
inductance.

condenser should be adjustable with a
minimum capacity of about 1-2 ppF. and
a maximum of some 6-10 upF. Additional
capacity in either of these latter points
enables the effective tapping point on the
tuned circuit to be changed. Normally,
the tapping point is provided by the valve
capacities—the grid-cathode and anode-
cathode capacities being in series across
the circuit.

Unless care is taken, parasitic oscilla-
tion is likely to occur at a frequency of the
order of 475 Mc/s, but determined chiefly
by the valve and wiring: This oscillation
is more likely to occur with large values of
tuning capacity than with small, and it
soinetimes happens that the circuit will be-
have normally at low capacity settings of
the condenser. As the capacity is in-
creased, however, a point is reached at
which the frequency ceases to fall and
suddenly jumps to a high value and is
hardly affected by a further increase in

"There are two possible modes of oscilla-
tion for such a circuit. One is the normal
one at a frequency determined by L1 and
the total capacity which comprises C1 and
Cga in parallel and also in parallel with
the series value of Cac and Cgc. At this
frequency the reactance of Lz and L3 is
usually negligible.

Parasitic Oscillation

At some higher frequency, and especi-
ally when C1 is fairly large, the reactance
of this condenser is small compared with
the reactance of the valve capacities and
with the reactance of L2 and L3. At this
frequency the tuned circuit is made up of
Lz and L3 with a capacity comprising
Cga in parallel with the series value of
Cac and Cgc, the whole in series with Ci.
The coil proper, L1, then merely acts as
an RF choke across C1.

The valve will usually oscillate at the
frequency deter-

HT+

mined by the
circuit having the
higher dynamic

resistance,
measured across
L2 Cga. A small value

Caceas

Cgaom
Cgcam

C2

c1 ;! K]

of C1 results in the
valve’s being effec-
tively tapped down
the high-frequency
circuit, for the

i—

L5

<

%m

L

valve is across the

L3 other capacities

Fig. 4—When the

tuning condenser is

connected directly to

the valve the equiva-

lent circuit takes
this form.

capacity of the variable condenser Cz.

The reason for this behaviour is clear
when the full circuit, Fig. 3, is considered.
The tuned circuit is represented by L1 and

only. As Cr is increased, therefore, the
amount of tapping down is reduced and
oscillation conditions at the higher fre-
quency get more favourable. At the same '
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time, the total capacity on the lower
frequency circuit is increasing and its
dynamic resistance is falling so that con-
ditions for oscillation. at the lower fre-
quency get less favourable. Eventually,
the higher frequency conditions are better
than the lower and oscillation changes
over to the former.

The remedy is usually very simple and
consists merely in arranging the con-
denser C1 very close to the valve and
connecting it with the shortest - possible
leads. Long leads in the coil circuit it-
self will not cause parasitic oscillation,
but will only add to the inductance of the
coil.

This course results in the equivalent
circuit of Fig. 4. The main wiring induc-
tance L2 and L3 is now only in series with

L1 and it does comparatively little harm.

01* L1§—‘g
- —il

it

Fig. 5.—A typical Hartley oscillator.

There is. of course, still some wiring
inductance in series with the condenser
C1, and this is represented by L4 and Ls.
The circuit is, therefore, still capable of
generating parasitic oscillations. If the
‘leads are made very short, however, L4
and Lj are very small, with the result that
the possible fre-
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both modes, but it is clear that the right
place for it is in series with L2 or L3 or
both. It then has a maximum effect on
the parasitic circuit and a, minimum on
the tuned circuit proper. Such resistances
are actually the familiar grid or anode
““stoppers,”” but the usual value of 50
ohms is generally far too high. A value
of about 5 chms is nearer the mark.
The Hartley oscillator of Fig. 5 can gen-
erate parasitic oscillations in exactly the
same mode as the Colpitt’s and the same
remedies are applicable. On short waves,

" however, it is found that the circuit is in-

clined to be erratic in performance unless
the tapping point on the coil is very care-
fully placed.

The Hartley Circuit

The reason for this will be clear from
Fig. 6, which shows the valve capacities.
There are actually two tapping points on
the circuit—one is provided by the coil
tapping and the other by Cgc and Cac. If
C1 is large in relation to these capacities,
the ‘‘ condenser earth ’’ has little effect and
the circuit functions as a true Hartley
oscillator.  When Cr1 is small, however,

. the capacity tap can by no means be

neglected, for it is sufficient to make the
circuit oscillate without the inductance
tap. i

Unless the inductance tap is correctly
adjusted in relation to the capacity tap,
therefore, it is only to be expected that
peculiar results will be obtained. The
condition to be arrived at is to tap the coil
at the point which would be at earth
potential even if this tap were omitted ; in
other words, the tap should be at a nodal
point.

This is, in practice, difficult to achieve,

quency of parasitic

oscillation is very
high. In practice,
it is not difficult to
make it higher than
any frequency at

which an ordinary
valve will oscillate.

Fig. 6.—The equiva-
lent of the Hartley
oscillator is shown

in this diagram.
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Ordinary valves will not oscillate as a
rule above about 100 Mc/s, so that if the
frequency of the parasitic circuit is pushed
above this figure, no trouble will be ex-
perienced. Of course, it may sometimes
happen that the physical layout prevents

"short enough leads from being secured.
In this case it is necessary to add resistance
to prevent parasitic oscillation.

Examination of Fig. 3 shows that it is
useless to- add damping resistances in
series or parallel with L1, for they will
have a negligible effect on the parasitic
mode of oscillation; but will damp the
wanted moede. Such resistance is more
likely to increase any. tendency to para-
sitic oscillation than to reduce it.

Resistance in series with C1 will damp

and experience shows that on ultra-short
waves the circuit works much better if a
resistance or RF choke is inserted at the
point X in Fig. 6. Although often so
called, the circuit is no longer that of a
Hartley oscillator, but is really the modi-
fied Colpitt’s. The only difference be-
tween it and that of Fig. 3 is the point at
which the HT supply is connected. This
gives it an advantage in that the tuned
circuit is less affected by the HT feed re-
sistance or choke. For receiving purposes,
this advantage is often more than out-
‘weighed by the inconvenience of having
to provide a tapping on the coil.
Oscillator squegging, at one time very
troublesome, does not often occur now-
adays because.it is customary to use a

¥
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fairly low value of grid leak and to em-
ploy a resistance feed for the HT supply.
Squegging is much more likely to occur if
a direct feed is used as in Figs. 5 and 6,
or if an RF choke is employed in place of
the resistance shown in the other circuits.

This is easy to see when the mechanism
of squegging is considered. - What hap-
pens is that the valve oscillates violently
and it draws a heavy grid current. This
drives the grid potential so negative that
the valve stops oscillating and does not
start again until the charge on the grid
condenser has leaked away via the grid
leak.

A reduction in the value of the grid leak
at first does little more than increase the
frequency of the squegging, for it allows
the charge on the condenser to leak away
quicker. At length, however, it tends to
prevent it, because when it is very low the
rectifying action of the grid circuit loses
cfficiency and the valve is no longer
driven to anode current cut-off.

The use of a resistance feed to the
anode is advantageous, however, because
it permits the anode voltage to rise as the
grid is driven negative and so shifts the
point of current cut-off to a more negative
grid potential. With reasonable values of
components  squegging hardly ever
occurs, but it is a distinct possibility when
the HT supply is fed directly to the valve
or through decoupling circuits of high
time-constant.

Acoustic Measurements at the
N.P.L.

a recently issued pamphlet the testing
services offered by the Acoustics Division
of the National Physical Laboratory, Ted-
dington, are described in detail together
with the fees charged in representative cases
where the work is of a routine character,
Apparatus which may be sent for calibra-
tion includes microphones, loud speakers,
telephone receivers, noise meters, gramo-
phone pick-ups and deaf aids.

The sensitivity of microphones, expressed
as the EMF generated by unit sound pres-
sure, may be given for plane progressive
waves or for -actual pressure on the dia-
phragm. In the former test the sensitivity
at frequencies above 250 c/s is measured
in a lagged chamber and below that fre-
quency is inferred from measurements
usually made with stationary waves set up
in a pipe. The charge for eight determina-
tions at frequency intervals between 62.5
and 6,000 c/s is £6. Additional measure-
ments at frequencies down to 30 ¢/s or up
to 10,000 c/s are undertaken for a supple-
mentary fee of 41 10s. per frequency.

Loud speakers are tested for frequency
response in the open air over a band of
frequencies from 30°to 10,000 ¢/s. The fee
for a characteristic taken on the axis under
one of five standard conditions of test is
£4. Measurements of electro-acoustic effi-
ciency or harmonic distortion, if undertaken
at the same time as the frequency, cost 15s.
for each frequency.

In addition to tests on instruments the
Department also undertakes to investigate
the propertics of sound-insulating materials
and to measure the characteristics of audi-
toriums and suggest methods of treatment
where necessary.
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Motor Car Interference

1 NTERFERENCE radiated from engine ignition systems has hitherto

been discussed mainly in relation to its effects on built-in car receivers.

In these articles the subject is treated from the point of view of reception (and
particularly television reception) external to the vehicle.

HE first instalment of this article
dealt mainly with the cause and
effects of ignition interference,
and its contents may be sum-

marised briefly as follows: The interfer-
ence is due to the high-voltage part of the
ignition system of internal combustion
engines and comprises a highly” damped
train of oscillations, the frequency of
which is of the order of 40 Mc/s. The
duration of the train is not generally
greater than 2.5
microseconds. The
maximum instan-
taneous current in-
volved may reach
the colossal value
of 100 amperes,
and the resultant
electro - magnetic
wave is substantially vertically polarised.

The effects of such a form of interfer-
ence upon the audio response of a televi-
sion receiver is likened to a machine-gun
in action. On the vision channel] the pic-
ture is covered by bright spots or bands of
spots in which an individual spot™ is
observed as a horizontal elongated blob
becoming smaller in size .as-the intensity
of the interference falls off. D

This part of the artigle will deal with
methods employed in reducing, partially
or completely, this <ery undesirable
effect. The alleviation or suppression of
any form of electrical interference may be
obtained by two distinct methods: (a)
suppression at the source, (b) suppression
at the receiver. Suppression at the source,
that is, the removal of the phenomenon
itself, is theoretically the correct method
of attack.

Although electrical interference with
medium and long-wave broadcasting is of
such a nature that a great deal may be
done at the receiving location, at television
frequencies the position is different, and
the writer puts forward his personal view
that very little can be done at the receiv-
ing point either by the use of mains filters
or elaborate aerial systems, particularly in
the case of ignition interference.

It is unnecessary to delve deeply into
the reasons for these views except to state
that, first, the electro-magnetic waves of
ignition interference are identical with
those used for the television transmission,
both in polarisation and physical proper-
ties. Secondly, their peak amplitude is
very high, and aerials require to be re-
moved at least 100 yards from traffic
routes in cases where signal field strengths
is low. Also the successful screening and
balancing of aerial feeders against inter-
fering fields at television frequencies is a

Part Il.—Suppressing
~ Radiation from
 Ignition Systems ~ ©

- forced sooner or later.’

- network.
‘ence produced in ‘the primary circuit of

doubtful achievement. Directional aerial
systems are of real assistance, but it is
surprising how rarely in practice the
listener finds himself in a position to avail
himself of the discriminating property of
a directional aerial system.

Here, therefore, is a real case, technic-
ally and ‘economically, for complete or at

least adequate suppression at. the source

itself. Furthermore, the fact that certain
ultra-high frequencies have been ear-
marked for Govern-
ment Services, in
addition to present
and contemplated
television services,
indicates that legis-
lation with respect
ignition inter-
ference must be en-

We will now consider - the way>s' and
means of suppression and will: first refer

‘to Fig. 1, which dépicts a typical coil

ignition circuit applicable to automobiles.

The heavy lines are those concerned with
‘the high-voltage part of the circuit and

comprise the. interfering portions. of the
It is_known. that the interfer-

the ignition system is negligible in-its effect

‘upon television recéption, although it can

‘cattse trouble when- used" in ‘conjunction
with receivers designed for use in the auto-
mobile itself.

Both the contact-breaker and the rotary
distributor arm are mechanically con-

"than before.
~mechanical shielding does not necessarily

By F. R. W. STRAFFORD

.(Resenrch Dept., Belling and Lee, Ltd.)

plugs, could be screened by some kind of
highly conductive material a very consider-
able degree of suppression would obtain.
Itisnot a simple matter, however, to effect
such screening, remembering the require-
ment of accessibility to the various parts
requiring periodical attention. Autome-
bile designers, looking ahead, could un-

.doubtedly design an efficient wholly en-

closed ignition circuit, but not without an

‘additional manufacturing expense, which
might be considerable.

Partial screening of certain portions of
the high-voltage circuit may result in the
requisite degree of suppression, but the
disposition of such screening for successful
suppression appears to vary between
different makes of cars according to the
layout of the ignition system.

In any case, screening, partial or com-
plete, calls for care in locating the correct
earthing point, which appears to vary
between different cars. In fact, it is
known that if the earthing of the screen-
ing is not carried out with meticulous care
after much laborious experiment the
resultant field of interference may be worse
At ultra-high frequencies

mean electrical shielding, and very often
the correct disposition of the earthing
of a poor mechanical shield may re-
sult in a generally greater suppression
than the indefinite earthing of an
elaborate and expensive system of shield-

ing. e
Taking the broad view, the writer does
not feel optimistic about screening, unless
it is incorporated during the manufactur-
. ing process; and a

further  technical
consideration indi-

4

r \

cates that this

CONTACT
BREAKER

[T
o E

DISTRIBUTOR

"

method should be
placed in abeyance
since more success-
ful suppression
schemes are avail-
able.

It should be

TO OTHER PLUGS

Fig. 1.—Typical ar-
rangement of a coil

7. .
CHASSIS

ignition system as
installed in a four-
cylinder car.

ek L

-

nected to the engine crankshaft in such a
manner that the contact-breaker provides
the necessary primary current and subse-
quent high-voltage secondary pulse at the
appropriate firing time, while the distribu-
tor arm selects the appropriate sparking
plug.

If the whole of the high-voltage system,
including the distributor and sparking

made quite clear at this stage that methods
of ignition interference suppression which
prove very satisfactory when applied to
medium and long-wave reception on
receivers installed in automobiles need not
necessarily render television wavelengths
immune. The physical aspects of the
problem are wholly different because of
the wide separation between television and
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normal broadcast frequencies. This is a
point which may be forgotten but is far
too important to neglect.

Two further methods of suppression re-
main, namely, the fitting of resistors in the
high-voltage leads to the sparking plugs
and/or distributor, or the substitution of
high-frequency chokes for these resistors.

High-frequency chokes of  low induc-
{ance may be used with a high degree of
success when connected in series with the
sparking plug leads very close to the plug
terminal, particularly if a short length of
the lead is shielded and earthed to the
plug body. It is not known whether such
a method of sup-
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each plug lead, as close to the plug ter-
minal as possible. From the television
interference viewpoint adequate suppres-
sion is often obtained by the use of the
5,000-ohm resistor in the distributor lead
only, but this depends upon the type of
car concerned, and researches are insuffi-
ciently advanced to warrant any recom-
mendations in this respect.

We now find ourselves on very dan-
gerous ground. It has been averred,
evidently with some truth in certain cir-
cumstances, that this form of suppression
interferes with the proper functioning of
internal combustion engines.

It is obvious that the fitting of these
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by the writer on a twelve-cylinder marine
engine capable of developing a brake-
horse-power of 550 at its maximum crank-
shaft revolutions. = This engine was
equipped with standard coil ignition, there
being a separate coil and distributor for
cach of the six-cylinder sections so that
each ‘half was similar to that employed in
an ordinary six-cylinder car.

The engine was coupled to a dynamo-
meter for the purpose of measuring
B.H.P. Power tests were made at certain
engine speeds before and after the fitting
of 15,000-ohm resistors in each of the
twelve leads to the sparking plugs. No
measurable difference in the resultant

B.H.P. was noted,

pression would be
successful in  all
cases, but it is
known that the
suppression
afforded occurs
over a compara-
tively narrow band
of frequencies and
is by no means as
uniform with fre-
quency as that pro-
vided by resistor
suppression, Therc
is little: doubt that
greatest  attention
has been focused
upon the inclusion
of a suitable non-
inductive high re-
sistance in the plug
and/or distributor
lead of the ignition
system.

The cffect of in-
cluding a resistor
in the high-voltage

neither was the
“startabil- .
ity affected to
any noticeable ex-
tent.  With the
. kind  co-operation
of the Ford Motor
Company of
Dagenham, further
dynamometer tests

were carried out
upon a 10 h.p, en-
gine.  Suppressors

ranging {rom 1,000
to 100,000 ohms
were fitted in each
of the four leads to
the sparking plugs,
and over this range
no measurable dif-
ference of B.H.P.
was indicated.

Suppressors  shown
fitted between the
distributor and the
plugs of a modern
four-cylinder car.

lead is to increasc

the clectrical damping of the circuit and
probably render the oscillatory bank
current dead beat. By so doing there is
considerable attenuation of the high-fre-
quency component of the subsequent
spark current pulse, thus reducing very
considerably the intensity of the resultant
interfering field. It appears after con-
siderable  expetiment by the Electrical
Research Association that resistor sup-
pressors up to 20,000 ohms, each fitted in
the plug lead close to the plug terminal
and in the distributor lead close to the
distributor head, effect an average sup-
pression of 30 db. If the high-voltage
leads are made up as a distributed resis-
tor, in other words, a number of resistors
in series making vp a total value of 2bout
20,000 ohms, the suppression is rather
greater than that obtained by the same
value of resistor lumped at one spot. 1f
a distributed resistor is used the inclnsion
of a small amount of earthed screening
over the lead close to the plug results in a
further degrec of suppression leading to
ultimate attenuation of the order 4o db:
A typical arrangement, which is, incident-

ally, effective for car radio, comprises

-5,000 ohms fitted in series with the lead
from the coil where it meets the distribu-
tor head and 15,000 ohms in series with

resistors must result in a weaker spark,
weaker from the point of view of the
electrical energy dissipated during the
brief life of thc spark. This does not
necessarily indicate that the modified
properties of the spark render it inade-
quate for the purpose of firing the volatile
petrol mixture which is compressed in the
cylinder. It is a certainty, however, that
the 100 amperes of instantaneous current
previously mentioned will no longer be
attained when a resistor of the order of
15,000 ohms is fitted.

Tests on Engines

Detailed investigations of the effect of
resistors on engine performance are being

carried out by responsible bodies, and

their results will undoubtedly become
public in due course. In the meantime,
the writer has conducted certain tests, and
while these are by no means exhaustive
they may throw a little general light on
the subject. The reader is also referred to
certain reports which have been published
by the E.R.A., and which references are
appended at the end of this article.

One of the first tests of the effect upon
the developed brake-horse-power and
“startability * of engines was carried out

Now, it must be remembered that these
tests were in all cases conducted on a new
and carefully tuned engine. It cannot,
therefore, be taken as granted that the
same results will obtain under practical
conditions.

For further information on' this point
one must resort to the experience of in-
telligent car owners. By intelligent one
means those who have sufficient sense to
pay a little attention to such matters as
the maintenance of correct sparking plug
gaps and contact-breaker spacing.

It does not need much magination to
foresee that an engine on the verge of
misfiring through want of attention or
adjustment to the ignition circuit may
misfire and be difficult to start when sup-
pressors are fitted. It is the writer’s per-
sonal belief that most of the stories
regarding the deleterious effects of sup-
pressors on engine performance emanate
from motorists who will not give their
engines attention until they cry out for
it by bad running or difficult starting.

It is known that certain types of high-
compression engines as fitted in a few
makes of expensive automobiles are prone
to slow-running difficulties, but this docs
not appear to apply to most populal
makes of vchicle.
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The writer has fitted suppressors to the
three makes of car he has used over the
past three years and has not observed the
slightest trouble as a result (with one ex-
ception). There have been no suggestions
of plugs oiling up, poor starting, increased
petrol consumption or loss of power.  The

one exception concerns the present car,.

which. requires a sparking plug gap width
of o.04in. In this case musfiring was
noted occasionally, but it was discovered
to be due to the fact that the sparking
plug gap had, to the writer's shame, been
allowed to increase to 0.06in. .

Finality in this matter has not yet been
attained, and an anxious radio industry
awaits with great patience the considered
verdict of the. investigators. = On _their
findings will depend a great deal of the
future success of television as an-industry
and a unique art in which we are proudly
foremost.

References.—E.R.A. Report, Refer-
ence M/T28. The Suppression of Short-
wave Radiations from Automobile Igni-
tion Systems. E.R.A. Report, Reference
M/T47. Short-wave Interference from
Ignition Systems.

Ekco Television

’I‘HE problems of television demonstration
and installation are being tackled by
E. K. Cole, Ltd., in an especially interest-
ing manner. This firm has equipped a 15-
cwt. van, illustrated below, for the purpose.
Standard Ekco dipole aerials, vision units
and receivers are carried as well as spare
valves and CR tubes, drums of co-axial
cable and transmission line. Test gear,
including high-voltage meters and signal
generators, is also carried, while there i1s a
complete range of tools.
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An extending ladder is carried on the
roof, and also two 3oft. collapsible masts.
The ladder is naturally for use in aerial erec-
tion and the masts are for demonstration
purposes. The aerial used is a special di-
pole with reflector made of duralumin and
weighing less than one pound.

In common with all other vans and cars
owned by this firm, the engine is fitted with
suppressors to eliminate interference on tele-
visien...

The receivers marketed by this firm are
the model TSyor at 26 guineas and the

TAzor at 22 guineas. The vision equipment

is similar, but whereas the former gives both
sound and vision the latter must be used in
conjunction with an existing broadcast
set for 'sound. Actually, the output of the
sound channel is connected to the pick-up
terminals of the existing receiver.

The picture size is 6}in. by s}in., and
electromagnetic deflection and focusing are
used. Larger models will be available
shortly.

Manual Tuning
Correction

Suggested Adjunct to Press-button Systems

IN all types of automatic tuning systems
some form of correction, or provision for
fine adjustment, is a desirable adjunct to
the automatic station-selecting mechanism ;
in some cases correction may, indeed, be a
virtual necessity. It is usually carried out
by electrical AFC circuits, -but it is also
possible to apply manual control by means,
say, of a so-called ‘‘vernier’’ condenser
shunted across the main condenser.
Considering the latter method, suppose
that a station has been selected and auto-
matically tuned and the vernier has been
brought into action and the precise tuning
accomplished. Now suppose that auto-
matic tuning is needed for another station.
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The automatic tuning system is operated
and, before tuning is effected, it is clearly
desirable that some device should come
into play whereby the vernier is returned
to a predetermined setting, say, midway
in its range. Thus the automatic tuning of
the second station, which may well be cor-
rect in itself without refcrence to the
vernier, is not upset by the fact that the
vernier has been already offset for the
tuning of a previous station.

This system is also capable of extension
to a receiver when used for normal manual
tuning where, if the vernier device is not
automatically returned to a preset posi-
tion, the tuning scale would show inaccu-
racies of reading,

“Safety First” in Battery
Works

Methods of Reducing Casualties

ALTHOUGH the battery industry is not

one in which there is exceptional risk
to life or limb, minor injuries to those work-
ing with lead and lead oxides may always
lead to dangerous complications, and so full
precautions must be taken.

All accidents involving loss of time in the
Exide battery works are investigated by a
committee of fifteen members, of which four
are appointed by the company and eleven
are elected by the employees. One result
is that workers who are found to be par-
ticularly prone to accidents can be trans-
ferred to those departments where the risks
are smallest.

Minor accidents are dealt with imme-
diately by the Resident Medical Officer’s
staff. Every encouragement is given to
employees to undergo precautionary treat-
ment for apparently trifling injuries, with
the gratifying result that, although attend-
ances at the Accident Room have doubled
of late, accidents involving loss of workers’
time have been halved. .

PROBLEM CORNER-6
Try Working this Out
ANOTHER exercise in logical deduc-

tion from the correspondence of
Henry Farrad.
1, Keel Row,
Hull.
Dear Mr. Farrad,

Having heard that you are that good at
solving wireless puzzles I am sending you
this one, hoping you will be able to en-
lighten me. As often as not my reception
of Regional programme is all mucked up by
a terrible whistle. After a while I noticed
that we never got whistle when our next-
door neighbours were out. Being friendly
with them I asked if they noticed whistle,
but they said no. However, they generally
listened to long-wave National. They have
one of these new all-wave receivers. I must
say it’s a champion set, and I must be think-
ing of getting a new one myself. Do you
think it would get rid of whistle?

Yours truly,
Jonah Ironbotham.

Would you recommend Mv. Ivonbothaw:
to get a set like his neighbour’s, and why
or why not? Solution on page 142.
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Output Stage and Loud Speaker

A SURVEY OF THE

OF MATCHING

N this it will be assumed that the am-
plifier and associated audio frequency
equipment providing the voltage to
the grid of the power valve is free

from any form of distortion.  This is, in
most cases, a reasonable assumption
having regard to the distortion which may
occur from that point onwards.

The performance which may be ex-
pected of the output stage concerns the

frequency range, amplitude distortion,
phase distortion and response to
transients.

The limits which may be set for varying
degrees of fidelity have not yet adequately
been determined, but some indication of
the requirements is given in the list below.

(a) Frequency response to be approxi-
mately level within the limits of :—
Mediocre reproduction 100 to 5,000 c¢/s
Fair fidelity 8o to 4,000 ¢/s
Good fidelity 60 to 10,000 ¢/s
Indistinguishable from

original . 30 to 14,000 ¢/s

These values for frequency response
depend largely on the hearing capabilities
of the individual, and are therefore taken
for persons with normally good hearing.

(b) Amplitude Distortion. It is gener-
ally regarded that 5 per cent. second har-
monic distortion is inaudible, either
directly or through any indirect effects
associated with it. 1f the frequency
range is restricted, it is probably that 10
per cent. second harmonic distortion is
barely perceptible.

Third harmonic distortion is more dis-
tressing to the ear, both directly and in-
directly, as will be shown later in this
paper, and a limit of half that for second
harmonic distortion appears to be a
reasonable assumption, pending further
investigation into the subject. This gives
the limit of third harmonic distortion as
2.5 per cent. for wide frequency range
and 5 per cent. for restricted frequency
range.

Higher Harmonics

Higher order even harmonics may in
most cases be neglected as being small in
comparison with second harmonic distor-
tion, while contributing generally similar
effects.

Higher order odd harmonics are much
more distressing to the ear than an equal
percentage of third harmonic, and for this
reason it is desirable to consider each
audio harmonic separately. As a tenta-
tive approximation, fifth harmonic should
be limited to 0.5 per cent. for wide {re-
quency range, while seventh harmonic
should be below the threshold of audi-
bility.

PROBLEMS

By F. LANGFORD
SMITH, B.Sc., B.E.,
M.Inst.R.E. (Aust.)
AM.IE.E., AMIE.
(Aust.)

ISTORTION 1is consideved in re-
lation to the permissible limils for
varvingdegrees of fidelity, and particularly
in regard to spurious combination iones
and cross modulation. Llliptical loading
produces  harmonic distortion, and the
usual graphical treatment of elliptical load
lines is shown lo be only an approxima-
tion. Triodes, also telrodes and pentodes
with and without negative feedback, are
compared on various lypes of loading,
and the design of loud speaker trans-
Jormers is considered in velation lo each.
The article 1s based on a paper read
before the World Radio Convenlion
organised in Sydneyv by the Australian
Institute of Radio Enginecrs.

The indirect effect of harmonic distor-
tion, particularly that due to higher order
odd harmonics, is to produce spurigus
combination tones together with cross
modulation. These matters are considered
individually.

(c¢) Phase distortion has not, so far,
been found to have any audible effect on
sustained tones, while its effect on tran-
sients, within certain limits, is probably
quite small. Extremely bad cases of
phase distortion are known to have an
audible effect on the reproduction of cer-
tain types of sound.

(d) The response to transients is an ex-
tremely important factor which does not
seem to have been given the attention
which it deserves. No method of testing
has so far been standardised owing to
problems still not fully investigated.

The mathematical and graphical treat-
ment of a triode valve on a resistive load
has been given on many occasions [see
bibliography next week, 1 (1) to 1T (7)
inclusive]. The output of a class “A”’
power triode valve is generally given in
terms of 5 per cent. second harmonic dis-
tortion, it being realised that a lower load
gives increased distortion, combined in
most cases with a slight increase of power
output. - An - increasing load gives de-
creased output together with decreased
distortion. It will be shown later that a
loud speaker reflects an equivalent load
which may vary in a ratio of 6 : 1 or even

more, and therefore in considering an out-
put valve it should be treated in conjunc-
tion with a load of impedance varying
from a certain minimum up to six times
that value.

The graphical treatment and calcula-
tions of a pentode or tetrode valve on a
constant resistive load are well known.
For maximum power output combined
with reasonable distortion the load resist-
ance of a pentode 1is usually adjusted to
give zero second harmonic or low percent-
age of second harmonic, combined with
about 7 per cent. of third harmonic distor-
tion. A tetrode valve such as the 6L6
cannot conveniently be arranged to pro-
duce such low values of second harmonic
distortion, and about 10 per cent. second
harmonic distortion is usually found in
such a valve. In the 6L6 the third har-
monic distortion is reduced to about 3 per
cent, and in this regard is different from
a pentode.

Pentodes and Tetrodes

If a pentode valve is adjusted to give
approximately zero second harmonic on a
stated load resistance, an increase of the
load resistance: will result in an increase
of the third, fifth and "higher harmonics,
together with an increase of second har-
monic distortion. A decrease of load
resistance, which rarely occurs in practice
on a loud speaker load, results in increased
second harmonic distortion but decreased
third and higher order harmonic distor-
tion. A tetrode valve behaves in a some-
what similar manner in that third har-
monic distortion decreases as the load
resistance is decreased, and increases as
the load resistance is increased, under con-
ditions of maximum grid voltage input,
but zero second harmonic does not occur
until the load is increased considerably
above that for normal output.

The power output of pentode and tet-
rode valves increases as the load resistance
is increased provided that reduced grid
excitation is used, but with maximum
grid excitation the maximum fundamental
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power output occurs with a load resistance
only slightly greater than that for normal
output. Beyond this point the distortion
becomes so severe that the fundamental
output is reduced, although the total
power cutput continues to rise due to the
rapid increase of harmonic output.

Reactive loads that normally occur in
a power stage may be divided into two
principal classes, the first when an induct-
ance is in series with a resistance, and the
second when an inductance is in shunt
with a resistance.

In the case of series loading, an increase
of inductance results in an increase of im-
pedance at any particular frequency. As
may be shown on the I,.E, characteristic,
the addition of an inductance in series
with the resistance load results in a ‘de-
crease of plate current excursion, and an
increase of plate voltage excursion corre-
sponding to that with a resistive load
equal to the resultant impedance. The
distortion is therefore only slightly higher
than that with a resistive load of the same
resultant impedance.

The case of shunt loading is very much
more serious and is found to occur par-
ticularly at low audio frequencies due to
the shunting effect of the inductance of
the loud speaker transformer. A similar
effect occurs at the higher audio fre-
quencies' in cases where a condenser is
shunted across the load to form a ‘‘ tone
control.”” It has been stated [see biblio-
graphy next week 3 (4), 3 (5)] that the
elliptical load line to be applied to the
I..E, characteristic is a true ellipse, but
further consideration has shown that this
treatment is on the assumption that the
alternating component of the plate current
is of sine wave form. Since this assump-
tion is not valid under most conditions for
power valves, it appears that the treat-
ment previously given is approximate
only.

The procedure previously adopted in
drawing the ellipse on the 1,.E, character-
istic has been to make the ordinates pass-
ing through the points of extreme excur-
sion along the resistive plate load line
tangential to the ellipse. If the valve to
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obtained by applying the simple existing
method. In these diagrams the react-
ance ellipses (and hence the resultant
ellipses) are arranged to fit the load lines.
In'the case of the 6F6 in which the second
harmonic is quite low, this does not cause
any appreciable displacement. In the
case of the 61.6 a very considerable dis-
placement of the ellipse is necessary and
the errors of the simple treatment are
made very evident. Until further investi-
gation has produced a more satisfactory
treatment of the question, it appears that
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operated with reduced grid signal input
so that the extreme excursion of plate
current does not come within the region
of bottom bend distortion or of grid cur-
rent, the total distortion even with an
elliptical load line will be fairly small.
Consequently the most obvious result of
such an elliptical load line is that the
power output is very seriously reduced
for the same overall distortion. This has
been appreciated although it is doubtful
if the extent of the reduction in output
has been fully realised. = The diagrams
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Fig. 2.—Electrical characteristics and equivalent circuit of a Io-inch moving coil loud speaker.

the arrangement illustrated in these dia-
grams is sufficiently satisfactory to indi-
cate the major effects of the shunting of
a resistive load by an inductance. In
these three diagrams’ for triode, pentode
and tetrode respectively, the inductance
shunting the load was calculated so as to
be proportional to the load in each case
so that the three diagrams may be com-
parable. It will be seen that in each case
the resultant ellipse reaches the point of
zero plate current and appears as though
it would cut this axis. A little considera-
tion shows that it is obviously impossible
for these lines to cut the zero current axis,
and this being the case it is most unlikely
that the path of the elliptical load line
will be followed exactly in the region ap-
proaching zero plate current. It is sug-
gested that the true shape of the load line
will be modified so that a point of sharp
curvature is avoided. This is confirmed
by an examination of oscillograms. -
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Fig. 1.—Typical load diagrams for triode, pentode and tetrode output valves, showing the
N possibility of distortion through the ellipse cutting the base line.

which ‘this is applied does not have any
second harmonic component, the ellipse
will be placed centrally on the load line,
but if any second harmonic is present it
is necessary to arrange the ellipse so that
its minor axis does not pass through the
working point on the load line. An ex-
amination of Fig. 1 will show the results

Whatever may be the detailed modifi-
cations of these elliptical load lines, it is
apparent that the distortion obtained
under such circumstances must be ex-
tremely high.  This also has been con-

firmed by audible tests while watching
the screen of a cathode ray oscillograph.

It is apparent that if the valve is

were drawn with an inductance of 20
henrys at 50 c/s shunting a 7,000 chm
resistive load and with equivalent induct-
ances shunting other resistances.

Loud Speaker Impedancé

In considering the relationship between
the power output stage and the loud
speaker it is essential to consider the
characteristics of the loud speaker itself.
The loud speaker does not present a con-
stant impedance at all frequencies, but
one which varies very widely from a mini-
mum at a frequency slightly below 400 ¢/s
to a maximum at the bass resonance fre-
quency and also increasing steadily at
higher audio frequencies. The curve of
impedance against frequency of a typical
10in. cone loud speaker with slight under-
excitation on the field coil is shown in
Fig. 2. It will be seen that the imped-
ance at the resonant frequency of 71 c/s
is approximately six times that at 400 c/s,
while the impedance at 10,000 c/s is
almost equal to that at the bass resonance
frequency.

The power factor of a loud speaker load
is not constant but varies very widely
over the frequency range. In the speaker
used for the curves the impedance of the
speaker is inductive below 71 c/s, and
has unity power facter at 71 c/s where
the bass resonance occurs. Between this
frequency and that of 190 c¢/s the imped-
ance is capacitive.  The resistive con-
dition at 190 c¢/s occurs at the point at
which the static and motional inductances
are equal but opposite in sign. Above
this frequency the loud speaker is induc-
tive up to the highest audio frequencies.

The equivalent circuit diagram of a
loud speaker is shown in Fig. 2, which
has been checked experimentally and
found to agree very closely with the actual
loud speaker used for the tests of imped-
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ance and phase angle at frequencies up
to 400 c/s. Of the values of the equi-
valent circuit diagram L, is the only one
which remains constant. The remaining
values all vary with frequency above 400
c/s.
ment is made with the values of L,, R,,
R, and C,, all being functions of the fre-
quency, the same equivalent circuit dia-
gram may be used to cover the whole
band of audio frequencies. From this cir-
cuit it will be seen that the loud speaker
is equivalent to a parallel resonant circuit
tuned to the bass resonant. frequency, in
series with an impedance. At frequencies
near this resonance point, or near its
harmonics or sub-harmonics, the loud
speaker needs to be considered as a tuned
load, discriminating between the fre-
quency of the input voltage and its har-
monics.  Further consideration will be
given to this characteristic later in the
paper.

One of the most important character-
istics of a loud speaker is its response to
transients. It is generally agreed that
good transient response is given by a
combination of good frequency coverage
together with good damping. Of the two,
it is the opinion of the writer that damp-
ing is more important than frequency
response, and tests which have been made
on loud speakers having poorer frequency
response, but extremely heavy damping,
have shown that the reproduction is pre-
ferable to some critical ears to that of a
loud speaker having a wider frequency
range but poorer damping. In consider-

Provided that the necessary treat- -
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the impedance at 400 c/s is equal to the
ideal resistive load for the wvalve, then
the load impedance at the bass resonant
frequency and at high audio frequencies
will be very much higher than the ideal
load. It will be seen from Fig. 2 that in
the regions of high impedance the varia-
tion of impedance with frequency is suffi-
cient for the load to discriminate between
the fundamental and its harmonics. In
cases in which the load to a harmonic is
greater than the load to the fundamental
the amplitude of the harmonic voltage in
the output will be increased in relation to
that of the fundamental, and vice versa.

The Bass Resonance

In the case of a triode valve with an
input voltage at the bass resonant fre-
quency there will be a decrease of all
harmonics due to the high load imped-
ance, and a further decrease due to the
load presented to the harmonics being
lower than that presented to the funda-
mental, although the reduction of distor-
tion may be partially offset by additional
distortion due to the elliptical load line.

At frequencies below the bass resonant
frequency the loud speaker, acting in a
manner equivalent to a tuned circuit as
previously explained, selects harmonics
where they occur at the resonant fre-
quency. Thus with the fundamental at
half the resonant frequency the second
harmonic output may be much greater
than the fundamental.

At the higher audio frequencies there is
also an accentuation of harmonic distor-

tion due to the in-

crease of loud im-
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Fig. 3.—Curves of selective harmonic distortion resulting from varia-

tions of loud speaker impedance with frequency.
taken over two resistance-coupled stages.
(b) Pentode output valve.

ing the relationship between the power
output stage and the loud speaker it is
necessary to consider a loud speaker of
known characteristics and to apply an
output stage to it in such a way as to
obtain satisfactory reproduction. Conse-
quently the treatment may be referred to
a typical loud speaker having known fre-
quency response and internal damping,
and the effect of variations in additional
damping by the plate resistance of the
power valve can be calculated. No in-
crease of external damping is sufficient to
make up for lack of damping in the loud
speaker itself, but this is a matter con-
cerning the design of the loud speaker and
cannot be treated here.

If the loud speaker is matched so that

(a) Triode output valve.

of Fig. 3 (a), which
applies to a triode
valve on a loud
speaker load, the
bass resonant fre-
quency being 71 c/s.  The selective dis-
tortion of second and third harmonics at
input frequencies of one-half and one-
third the bass resonant frequency respec-
tively is particularly apparent. The re-
duction of distortion slightly above the

Measurements were

.resonant frequency, and the increase of

second harmonic - distortion at higher fre-
quencies are also demonstrated,

As a result of the excessive distortion
existing at frequencies below the bass
resonant frequency, whereby the output
of the loud speaker may consist more of
harmonics than of fundamental, overall
response curves should be taken for the
fundamental frequency only. This may
be accomplished by a suitable filter in the
microphone amplifier circuit, or alterna-
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tively the very interesting arrangement of
Brittain and Williams [see bibliography
next week (3)] may be adopted. This
latter arrangement applies to the loud
speaker an input voltage containing all
frequencies, and the output is examined
by means of suitable frequency selection.
In midget loud speakers the frequency
multiplication effect' at frequencies below
the bass resonant frequency is often used
in order to obtain a false bass, the human
ear being capable of supplying the funda-

" mental if sufficient harmonics are present.

The curves of Fig. 3 (a) were taken on
a typical loud speaker with 10in. cone,
and the distortion and output were
measured over two stages incorporating
a resistance-coupled pentode amplifier.
The distortion in the first stage is slight
compared with that of the output stage,
but there is undoubtedly some Combina-
tion between the two.

The “‘output’ curve of Fig. 3 (a) was
taken from the voltage measured across
the primary of the loud speaker trans-
former. The slight rise in output from
400 to 4,000 c/s is due largely to the rise
in impedance of the voice coil, but is off-
set by the leakage inductance of the trans-
former which is sufficient to cause a slight
drop above 4,000 c/s. The drop below
about 70 ¢/s is due to the combined effect
of the falling' impedance of the voice coil
and the shunting effect of the primary
inductance. It will be observed that the
peak which would be expected at 70 c/s
is much suppressed by this shunting
effect. If a perfect transformer had- been
used, the shape of the output curve would
have followed the general form of the
impedance curve except that the peaks
would be far less pronounced.

Advantages of Triodes

The comparatively level output curve
of a triode valve on a loud speaker load
is due to the good regulation of such a
valve, which can be looked upon as a
generator supplying power to a load.
With perfect regulation, that is with a
valve having zero plate resistance, the

output curve would be a perfectly straight

horizontal line, however the load imped-
ance might vary. An ideal loud speaker,
driven by a power valve of negligible
plate resistance, would give uniform
overall response. A practical power
triode is a very close approach to this

. ideal of perfect regulation.

A pentode or tetrode valve has a com-
paratively high plate resistance, and
hence also poor regulation, since varia-
tions in the impedance of the load cause
large variations in the voltage applied to
the load. It is for this reason that pen-
tode or tetrode valves accentuate the
response at the bass resonance frequency
and at the higher audio frequencies. This
rise of load impedance at certain frequen-
cies is necessarily accompanied by in-
creased distortion, as shown in Fig. 3 (b).
If by means of a suitable shunt filter net-
work the impedance of the load is main-
tained constant at all frequencies, the dis-
tortion will also be constant provided that
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the power factor is uity- at all frequen-
cies. It will therefore be seen that if a
pentode valve is used to provide an accen-
tuated response at the extremes of the
audio frequency band, this can only be
done to the accompaniment of increased
distortion. ,

Fig. 3 -(b) shows output and dxstortlon
curves for a- pentode valve loaded by a
typical loud speaker. Sincethese measure-
ments were made with full grid excitation

the output curve dees not show an appre-.

ciable peak at the bass resonant fre-

quency, the waveform having a severe:
With reduced:

flat-top ‘on one half-cycle.
grid excitation the output peak at the bass

resonant frequency becomes very pro--

nounced since overloading no longer
masks the effect. A -similar effect. also
occurs at the higher audio frequencies.
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The harmonic distortion curves of Fig.
3 (b) are influenced by frequency dis-
crimination in a similar manner to those
of a triode in Fig. 3 (a). It will be seen
that the distortion in the region of 100 c/s
is considerably less than would be ex-
pected from a constant resistive load
equal to the impedance at the bass
resonant frequency. At the higher audio
frequencies the second harmonic distor-
tion rises very rapidly, due to the com-

bined “effects of high load impedance and

frequency discrimination. The third har-
monic indicates a partial cancellation
above about 2,000 c/s.

In these curves the inductance of the
loud speaker transformer acts as a shunt
load and reduces the effective impedance,
and therefore the output voltage, at low
frequencies.

‘ (To be concluded.)

New Apparatus Reviewed

Recent Products of the

Manufacturers

SIMMONDS HT UNIT

ESSRS. SIMMONDS BROS., of Rabone
Lane, Smethwick, are marketing a
range of HT supply units of the vibrator
type. They are made in two sizes with
outputs of 120 volts 10 mA and 135 volts
20 mA, and each is available for an input
of 2, 4, or 6 volts.

The model 210 is of the smaller type and
for a 2-volt accumulator ; the makers claim
that the current taken is 1.2 amps, giving
an efficiency of 50 per cent. The vibrator
is of the self-rectifying type and is claimed
to have a life of 1,500-3,000 hours. It is
sealed, and plugs into a standard valve-
holder.

.. The accumulator used must be separate
from that supplying the valve filaments,
and the multi-plate type is advised. In the
case of the 10 mA units a tapping giving
an output of 7o volts at 1.6 mA is provided,
while the 20 mA units have two tappings

Simmonds vibrator HT supply unit, Model 210.

giving 70 volts at 1.3 mA and 9o volts at
1.8 mA.

On test the unit functioned well and
drove an all-wave battery set satisfactorily,
interference on all bands being negligible.
The 10 mA models are priced at £3 5s., and
the 20 mA type at /3 10s., while replace-
ment vibrators cost 18s. 6d. for the 2- and
4-volt types, and 1gs. 6d. for the 6-volt.

Lockwood radio gramophone cabinet,

RADIO-GRAMOPHONE CABINETS

A SERIES of radio-gramophone cabinets
is listed by Lockwood Casework Mig.
Co., of 65, Lowlands Road, Harrow, Middle-
sex. The external appearance of the type
ADso0, which is priced at 6 guineas, can
be seen from the photograph.

It measures 32in. long by 34in. high by
16}in. ,deep, and is- available in oak,
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mahogany, or walnut finish. The inside of
the lid is lined to make a sound-proof joint.

The sides have long slots to prevent box-
resonance, and the back is almost com-
pletely open save for a light cloth covering.
For a small extra charge the cabinet is
obtainable with a Celotex iining. Tts
acoustic properties should thus be good.

Smaller cabinets and loud speaker
cabinets are also made by this firm, the
latter being at prices ranging from 17s. 6d.
to 30s.

OSRAM KTl

A NEW valve in the Osram range of

6.3-volt valves with the octal base is
announced It is an output tetrode of the
high-sensitivity type with a heater consum-
ing 0.95 ampere.

The normal operating conditions of a
single valve Class A output stage arc anode
and screen supplies of 250 volts, and
currents of 40 mA and 7.5 mA respectively.
The bias resistance should be go ohms, and
the load resistance 6,000 ohms.

For full output of 4.6 watts at g.5 per
cent. distortion the signal input nceded is
only 3.5 volts peak,

It is important that only cathode bias be
used and that a stopping resistance of
100 ohms be included in the screen circuit.
The grid circuit resistance should not ex-
ceed 0.5 MOQ.

The valve has a mutual conductance of
10 mA/v, and if run at its full rating
adequate ventilation must be provxded
The valve is priced at 1os. 6d.

The Wireless Industry

TI 1E proposed meeting of those intercsted in the:

L formation of a trade radio service organisa-
tion (mentioned in the Correspondence section
of our issue for Jan. 19th) is to be held in
London on February 24th. All those interested
are invited to communicate - with National
Radio and Television Service . Lompuly 120,
Elthorne Road, Hollowmy, London, N.1g.

‘“ Suppression at the Sourcu and *“ Radio
and Electrical Accessories’ are the self-ex-
planatory titles of two catalogues recently
issued by Belling and Lee, Ltd., Cambridge
Arterial Road, hnﬁeld Middx.

< <

A leaflet de%crlbmg the Ardente ‘' Touch-
phone”” system of loud speaker intercommuni-
cation has been issued by Ardente Acoustic
Laboratories, Ltd., 11-12, Pollen Street, Mad-
dox Street, London, W.1.

<3 == <<

Erie Resistor, Ltd., wish to emphasise the
fact that they distribute their products them-
selves direct to  wholesalers, tirade, service
specialists and retailers. To assist in the cam-
paign for reduction of ignition interference, Eric
sparking plug suppressors have been reduced in
price to 1s. 6d.

<& <> <

New leaflets on Trix sound equipment are
available from Trix Electrical Company, Ltd.,
05, Bolsover Street, Great Portland Street,
London, W.1.

< < <>

The 1939 catalogue issued by Premier Radio
Company is now available at a cost of 6d. In
addition to general components and accessories,
it deals at length with transmitting gear, com-
munication receivers and specialised short-wave
equipment. Amplifiers, tuning units, etc., are
also described. Address: Jubilee Works, 167,
Lower Clapton Road, London, E. 5.

<= < <

The London office of Claude Lyons, Lid., has
been moved to Queen’s House, 180-182a, Tot-
tenham Court Road, London W.1 . Telephone ;
Museum 3025. ’
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The Amateur
T ransmitting
Station

Part VI.—Designing and
Building the Power
Supply Unit

LL the preliminary tests of the trans-

mitter units can be carried out

with the HT taken from a stand-

ard type receiving power pack
giving about 350 volts at 60 to 80 mA but
with the addition of a potential divider to
maintain a reasonable minimum load and
also to provide the 250 volts needed for
the oscillator valve.

As a temporary measure such a source
of power is quite satisfactory, but we
would not build a unit of this kind for a
transmitter, as its voltage regulation is
hardly good enough. A receiver, unless it
includes some form of Class ““ B’ output
stage, which is most unusual in mains sets,
takes a steady current from the power unit
once the valves have attained their work-
ing temperature.

In a small transmitter which is being
used for telegraphy work the HT current
will be continually: changing from a few
milliamps to, say, 60 mA or more, and
unless the voltage regulation is very good
we shall find the output varying from the
normal calculated value of, say, 350 to
very nearly 500 volts.

(b)

L

Fig. 13. The conventional reservoir con-
denser circuit (a) compared with a choke
input filter (b).

This comes about because with the
orthodox rectifying circuits in which a

I N this instal-

.ment it is shown
why the anode current
supply system of a receiver
is inherently unsuitable for a trans-
mitter ; the design of a complete
power unit is then discussed at length.

[
i
i
|
i
t
t
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reservoir condenser follows the valve, the
no-load DC voltage across this condenser
can rise to 1.41 times the RMS voltage of
the secondary winding on the transformer.

Obviously we shall have to fit in the
power unit condensers having a working
voltage one and a half times that of the
full load output voltage, and the same
rating will have to apply to all the con-
densers in the transmitter, which seems an
vnnecessary waste of money if it can be
avoided.

There is fortunately quite a simple way
out of this difficulty and that is to omit
the reservoir condenser and employ what
is known as a choke input, as distinct from
a condenger input, filter; the two arrange-
ments are shown in Fig. 13.

The output that is typical of these two
rectifying systems is shown in Fig. 14,
where curve A is with a condenser input
filter and curve B with a choke input filter,
In both cases the same RMS voltage is
delivered by the transformer, viz., 3350

volts AC.
Voltage Regulation

Whilst a higher DC voltage is obtained
with the reservoir condenser, the regula-
tion, as indicated by the slope of the
curve, is by no means as good as that
without this condenser. One point, how-
cver, must not be overlooked: the output
voltage is of the same order in both cases
when only a few milliamps are taken from
the supply unit.  The choke input filter
arrangement only gives good regulation
when the load current exceeds a certain
critical value, and this varies with
different types of rectifying valve.

The best regulation is obtained with a
valve of low internal resistance and pre-
ferably one in which the voltage dropped
across the valve does not change to any
extent with the load current.

Mercury-vapour, or similar gas-filled
rectifiers, exhibit this feature, but their
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use is really only
justified when fairly
heavy current loads have to be considered,
such as 200 mA and over; for other pur-
poses a vacuum-type rectifier will usually
suffice.

It is always necessary to include a load-
ing resistance across the output terminals
of a power unit having a choke input
filter, and this resistance must have such
a value that it passes slightly more than

1

500

OUTPUT VOLTAGE (DC)

20 40 60 80 100 120

OUTPUT CURRENT (mA)

Fig. 14. The output voltage of a condenser
input filter (A) is lower but better regulated
than that of a choke input filter (B).

the critical current to give good regula-
tion. This resistance is generally referred
to as a *‘ bleeder resistance.”’

When choosing a smoothing choke for
a condenser input filter of the orthodox
kind, the characteristics required are,.
reasonably constant inductance at dif-
ferent current loads and a sufficiently low
DC resistance to avoid unnecessary volt-
age drop. Its inductance should also be
high enough to give the required amount
of smoothing with the input and output
condensers fitted.

With the -choke input filters a different
set of conditions is encountered. In the
first case quite high peak voltages are
developed across the choke so that its in-
ternal insulation has to be exceptionally
good.  Its inductance should vary with
the load on the supply unit since there is
a critical value for light loads and an
optimum value for the full working load.
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The method of arriving at these values
will not be discussed here, but the infor-
mation can be found in most handbooks
dealing with amateur transmitting equip-
ment. Actually no advantage would
accrue by going deeply into the matter as
the choice of suitable chokes is limited to
two or three models at the most.

The requirements for the input choke
are that its inductance should be high
with only the critical value of current
flowing, and moderately low with the full
load current. An ungapped choke satis-
fies these requirements, and ‘‘ swinging”’
chokes, as this type is called, are marked
with two inductance values, such as
‘““10/30 henrys, 150 mA,’’ for example, or

L1
N

TO RECT.

L2 L1

TO RECT,

(b)

Fig. 15. Designs for smoothing filters for
telegraphy and telephony transmissions.

’

““5/25 henrys, 200 mA,”" or markings to
this effect.

«For our purposc it will be quite satis-
factory if we choose a choke of the first
mentioned kind and fit a bleeder resist-
ance to pass between 15 and 20 mA.

- We have now to consider the amount
of smoothing a filter of this kind will pro-
vide. Before doing
so some idea must be
formed of the degree
of smoothness needed

The various components

of the power supply unit

can be easily identified

as they are marked to correspond with

those shown in the circuit diagram
above.

in the HT supply for different stages
in the equipment. If the ripple content
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unit which supplies HT for all
the anodes and LT current for
the filaments and heaters. By
providing extra tappings on the
heater windings, possible future

requirements are anticipated
without appreciably increasing
cost. .
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does not exceed 5 per cent. of the HT
voltage it is usually satisfactory for the
power amplifier of a CW telegraph
transmitter. For the oscillator, frequency
doublers and pre-amplifiers 1 per cent. of
ripple is tolerable, while for telephony
transmitters the ripple must be reduced to
no more than o.25 per cent.

A single-stage filter as shown in
Fig. 15(a) will give a supply with a 5 per
cent. ripple with an effective inductance of
10 henrys and a 2 mfd. condenser, but
for 1 per cent. ripple or better a two-
stage filter as Fig. 15(b) will be needed.

For example, a two-stage filter with
L1, 10/30 henrys; C1, 2 mfds., L2, 25
henrys (constant inductance choke) and
Cz, 4 mfds. will have a ripple content
below 0.2 per cent., and as this will
satisfy all requirements it might be a good
plan to build our supply unit on these
lines. )

We now have to find the RMS voltage

the transformer must

- give in order to ob-
tain a ‘smoothed DC output of 350 volts
at the probable current load of 100 mA.

This is slightly more current than will be
wanted, but-it allows for the addition of
another stage, such as 'a frequency
doubler, if we want to use one later.

The chokes it is proposed to employ
have DC resistances of 200 ohms each,
while the valve may be expected to drop
about 20 volts or so at this load. For
this supply unit it has been decided to usc
the Tungsram type RV 200/600 rectifying
valve as it has a low impedance, having
been designed to give good voltage regu-
lation and to deliver a maximum current
of 250 mA, when used as a full-Wave
rectifier.  Also it will stand 600 volts
RMS on each anode, which will be useful
if we want to increase power to 25 watts
or more later.

HT Secondary Voltage

Now we require 350 volts ' DC output.
At 100 mA the smoothing chokes will
drop 2 (200 x 0.1) = 40 volts, which,
taking the valve drop as 20 volts, means
we must add 60 to 350, giving 410 volts.
DC values are average values and to con-
vert to RMS this must be multiplied by
I.I giving 451 volts, say, 450 volts RMS.
In order to obtain 350 volts after smooth-
ing the transformer secondary has to pro-
vide 450-0-450 volts RMS.

If now we decide to legislate for future
requirements when, say, 500 volts DC
may be needed, working out the voltage

dropped with a current load of, say,

120 mA gives an RMS secondary voltage
of 625-0-625. Though in excess of the
stated maximum AC input to the rectifier
it is permissible to exceed it by a small
amount when a choke input filter is used,
as the peak voltage and current are lower
with this type of filter than with the ortho-
dox condenser input circuit.

Therefore, we can decide on a trans-
former having a tapped secondary wind-
ing giving 625-0-625 volts RMS across the
whole winding and 450-0-450 volts RMS
at the tappings for the present ro-watt
transmitter,

Now, so far as the smoothing conden-
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sers are concerned, we want one of 2 and
one of 4 mifds., but as the output DC
voltage is not likely to exceed 650 at the
most with a bleeder resistance in circuit,
condensers of 750 volts DC working would
suffice. A 1,000-volt working type would
give a better margin of safety and the oil-
impregnated type are now obtainable at
quite reasonable prices.

In addition to the high-voltage second-
ary we shall require some low tension

The high-voltage ends of the HT secondary
windings on transformer T1 are anchoted to
the terminal saddle seen in the top left-hand
corner in this underside view of the chassis.

windings for the filament supply of the
valves. In a receiver power pack all the
windings would be accommodated on a
single transformer, but it is often more
convenient in a transmitter supply unit to
usc a separate filament transformer.  The
LT winding for the HT rectifier can be on
the transformer which supplies the HT,
making this a self-contained unit, so that
the HT can be switched off by fitting a
switch in the primary circuit, but leaving
the valves in the transmitter alight and
rcady for immediate operation after a
period of listening.

The Tungsram RV 200/600 rectifier has
a 4-volt filament and consumes 2.8 amps,
and as it is a directly heated type therc is
no delay after switching on, so HT is
available immediately.

The filament transformer has to supply
the oscillator stage, which in our case has
a 4-volt indirectly heated valve, the
Tungsram APP4g, taking 2 amps, while
the power amplifier if a TZo5 20. needs
6 volts at 1.1 amp. If a TZo8/20 is
chosen, then 4.5 volts at 1.1 amp must be
provided. Both these valves arc ot the
directly heated kind.

Now, it is quite permissible to use a
common filament supply for both kinds of
valves, while the difference in voltage can
easily be overcome by tapping the wind-
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ing. However, if we are going to have
tapped windings, the best policy is to
arrange for alternative filament voltages,
so that different valves can be tried in the
various stages.

The suggestion put forward here is that
one of the windings should give the choice
of 4 or 6.3 volts, while another be in-
cluded to give 6 or 7.5 volts. This com-
bination will meet not only our immediate
requirements, but it caters also for future
needs, at least so far as we can legislate
for at this juncture.

«« Bleeder '’ Resistance Value

The complete circuit of the power
supply unit thus works out as shown in
Fig. 16. Resistances R1 and R2 not only
serve as a bleeder resistance, but they
also form a potential divider for obtaining
the 250 volts required by the exciter unit.
If Rz is made 15,000 ohms, which is a
convenient value, it will pass 16.6 mA
at 250 volts. Rir, which is required to
drop 100 volts, has to carry this current
in addition to the 30 mA that will be
taken from the 250-volt tapping. Its re-
sistance is therefore 2,150 ohms; the
nearest standard value being 2,000 ohms
we will use it.

There is some advantage in fitting re-
sistances that permit of casy adjustment,
such as the wire-wound variety made by
Bulgin and by Dubilier. Intermediate
voltages can then be obtained by fitting an
extra tapping band on one or both resist-
ances. So far as rating is concerned, the
2o-watt is quite large enough, and, indeed,
provides a very big margin of safety.

The curve in Fig. 17 shows the mea-
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interest in amateur transmitting will not
be so fortunate as to have this facility.
Some may have a DC supply, while others
are forced to rely on batteries. Tt is
hoped to deal with the particular problems
associated with these matters later on in
this series.
LIST OF PARTS
Mains Transformer, (T1)
625-0-625 volts 100 mA, tapped 450-0-450
volts
4 volts 2.8 amps, CT
Filament Transformer (T2)
7.5 volts 1.1 amp, tapped 6 volts
6.3 volts 2 amps, tapped 4 volts (CT)
Premier
Swinging Choke, 10/30 H., 150 mA (Cht)
Premier, Type “A"’
Smoothing Choke, 25 Il., 150 mA (Ch2)
o Premier
4-mids. 71,000-volt working Condenser (C2)
T.C.C. Type 1711
1 2-mids. 1,000-volt working Condenser (C1)
T.C.C. Type 111

-

Premier

bt

-

-t

=

1 4-pin Chassis Valveholder Clix
1 15,000-chm 20-watt Resistance (R2)
‘ Bulgin PRr2
1 2,000-chm zo-watt Resistance (R1)
Bulgin PR7
10-way Connector Bryce 5C6
4-way Connectors Bryce 5C2

Terminal Saddle Eddystone No. 1046
Chassis (§in. plywood), 14 x 9 x 1in.
Rectifying Valve, Tungsram RV 200/6co

Mo N

TUNGSRAM - 0S-12/500

HIS valve is essentially a pentode RF
power amplifier designed for SW opera-
tion. Fitted with a 7-pin base and a top
ancde connection, it has a heater rated at
0.7 amp. at 12.6 volts. The maximum
anode current is 40 mA. at 500 volts and
the screen supply should be 200 volts. The
maximum rated anode and screen dissipa-
tions are 12 watts and 8 watts respectively,
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Fig. 17. Output voltage curve for the unit described.

sured DC output from the power supply
unit illustrated. The sharp rise in volt-
age without the bleeder resistance in cir-
cuit and up to current loads of 12.5 mA
is most marked. This resistance, passing
about 16 mA, prevents this rise in voltage
under working conditions.

In all the foregoing it has beeni assumed
that an electric supply of the AC kind is
available, but all who may be taking an

and the mutual conductance is 3.4 mA/V.

In addition to its use as a transmitting
valve, it is also suitable for use as a line
output valve in an electromagnetic time-
base. The valve will withstand 2,000 volts
peak between anode and suppressor and
1,500 volts peak between screen and sup-
pressor.

A similar valve—the OS-12/501—is avail-
able with a 6.3 volt 1.4 amp. heater. The
price is 22s. 6d.
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UNBIASED

SOS or VIB?

DON’T know whether it is a sign that

I am getting old or that my liver needs
decarbonising, but I must confess to a
growing feeling of irritation at the way in
which the myrmidons of the B.B.C. con-
stantly use the phrase *SOS messages,’”’
although I would hasten to add that in
this case I do not blame the B.B.C. as,

A feeling of irritation,

after all, they probably know no better
and are merely following popular super-
stition in this respect.

The letters SOS in morse are not, of
course, and never were, the international
distress call psed by ships. It would be
just as true to label the distress call as
VTB, VMS, EITGI or a host of other
letter  variations which the highly
imaginative can evolve from the combina-
tion of morse symbols of which the inter-
national distress signal consists. Actually
it represents no letters of the alphabet
whatever and was never intended to. Con-
sisting, as it does, of six morse characters,
it could never represent even one letter
because four symbols are the maximum
used to form any letter of, at any rate,
the English alphabet, although for aught
I know there may be a dozen to represent
letters in some alien lingoes.

I think that the letters SOS were first
evolved from the signal by some highly
imaginative novelist who wanted to work
in the rather dramatic phrase ‘‘Save our
Souls.”” Prior to the adoption of the
present distress signal, a combination of
three letters actually was used, namely,
CQD, this"being made up of CQ, the
general call for all stations, and the prefix
D, used to denote an urgent ‘‘ priority
message, and having nothing to do with
the phrase ‘‘ come quick, danger,”” which
was, 1 believe, also evolved by the fertile
imagination of a novelist—probably the
same one.

Death-ray Wavelength

Wanted

MANY of you will no doubt recollect
the spate of death-ray inventions
which made their appearance in the years
immediately following the war. In his
reminiscences published some time ago the
erstwhile Air g/linistry wireless chief told

| By Free Grid

i

us, among many other things, that one
inventor who gave a demonstration at the
Air Ministry proved his ability to stop a
petrol engine at the other end of the room
by directing wireless waves at it, a feat
with which the Air Ministry people had
long been familiar. The irritating point
about these reminiscences is that the
wavelength and other vital technical data
are not given, and not even The Wireless
World Information Department with
which I have been in communication
seems willing to divulge them.

This latter point is particularly aggra-
vating at the present moment, for I have
been pestered during the past week or so
by interference with my television recep-
tion, which I have definitely traced to a
dilapidated car which seems perpetually
parked outside my house, its owner being
a fatuous young man who has recently
been ensnared by my daughter Faradia.
In reply to my expostulations he has ex-
plained that he is compelled to keep the
engine running, as it is sometimes neces-
sary to make a very quick getaway when
Mrs. Free Grid comes into the room.

All T can say is that although in my
young days we had no cars, I think that if
we had had them we should have shown
more consideration for others, and in any

.case we had more respect for parental

authority ; in fact, I can only recollect one
unfortunate occasion when I came up
against Mrs. Free Grid’s mother. It so
happened that I was accustomed to hitch
my horse to the gatepost when T called,
and one evening the future Mrs. Free Grid

‘““Had eaten a young sapling.”’

played one of Chopin’s Nocturnes to me
in such a realistic and touching manner
that I fell asleep, and when I finally took
my leave I found that my horse, en-
hungered by the long delay, had eaten
the best part of a young sapling which
had been planted by the front gate by
Mrs. Free Grid’s mother. However, I
digress. What I wanted to say was that
if any of you have any detailed technical
data about these engine-stopping wireless
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waves and how to apply them, I should
be heartily glad to learn of them, as it is
high time that a stop was put to this
philandering interference with television.

This Morse Business

SEEM to have raised a hornet’s nest

about my ears as the result of my
recent attack on certain academic methods
of learning morse, which start off by
making the pupils memorise the code like
a piece of poetry instead of learning to
recognise the characteristic sound and
rhythm of the various letters. To my
mind such methods are just as bad as
trying to teach a person to speak French
by starting off with grammar. This latter
method is all right if anybody merely
wants to have an academic knowledge of
the language, but as for its ability to teach
a person to converse in the language, you

A haggard-looking individual, ¢

have only got to watch a university-
trained French scholar trying to buy him-
self a meal in'a French restaurant in order
to realise its futility. It is quite easy to
do this in Paris and other places in France
where foreigners forgather, since the
waiters always understand English and
also anglicised French, but it is far dif-
ferent in certain country districts.

I well recollect some years ago, when
on a walking tour in a remote part of
France, coming across a haggard-looking
individual with a haunted look in hiseyes,
who turned out to be a man whose name
was world-famous as a French scholar.
He had bought a railway ticket for this
place about a year before I encountered
him, and having arrived there he found
himself in a pitiable plight. Although he
had sufficient money to pay his fare, he
found that he was quite unable to make
the booking clerk at the station understand
his French. The result was that he was
absolutely marooned in the village, and I
do not know what would have happened
had I not come along.

He had been able to get enough to eat
by entering the village inn and rubbing his
stomach, and he had, so the inn proprietor
told me, acquired a reputation for being
an unfortunate half-wit, as all they could
understand from his speech was that he
had a passionate and insane desire to
know the whereabouts of the pen of his
aunt, which apparently the gardener’s
boy had stolen. He wept tears of joy when
I was able, with a few rough and uncouth
phrases of French patois, to purchase a
railway ticket for him and see him safely
in the Paris train.
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Push-Buttons

CERTAIN trade list of receivers

now on the British market de-

scribes 665 models. Of these,

231 are found to be fitted with
push-button tuning. Strictly speaking, 1
should say ‘‘automatic station selection,”’
because 1 have included a few systems
where switches or ‘‘ telephone’’ dials are
used instead of buttons. However, for
the purpose in hand let’s call them all
buttons.

The previous season, push-buttoning
was practically non-existent. So 231 out
of 665 is a startling jump. Especially
when the 665 include a number of ‘‘ carry-
forwards’’ from last season. Out of the
46 manufacturers listed, 4o offer push-
buttons; the remaining 6 are all com-
paratively small firms dealing in more or
less specialised types of set. Next
season . . .7 1 can only judge of it from
what I know, which is that a firm listing
3 of its 20 models with push-buttons
this season has planned to appear with 10.

Is this ‘‘landslide’ due to push-button
tuning being invented just before the
present season or to a sudden demand
for it on behalf of the public, or both?
As regards the date of in-

Although falling short of present-day
standards in this respect, the Zenith was
definitely in advance of many models
now on the market as regards the ease
with which the keys could be adjusted
to select any station in the waveband.
In the majority of models now available
there is a restricted choice of stations that
can be selected by any one button, and
for changing the station there is hardly
one that I could

pointed to the superhet. But it is only
quite recently that the usual type of super-
het has had as few as two circuits to be
tuned for each station, and anything
more than two makes the pre-set type of
control rather clumsy.

Why the motor-tuned type of station
selector had to wait till now I have no
idea, unless it had to be caught by in-
fection from other sorts. It does not
depend on the number of variable tuned
circuits, and was accomplished some-
where about the same time as the Zenith,
but never came to much.

I have mentioned two types of push-
button system—pre-set (in which separate

tuned circuits are

confidently entrust brought into use
to most. of the A SURVEY OF PRESENT, by é’each button)
people I know. and  motor - oper-

Before going DAY TENDENCIES ated. The third, in
on discussing the the usual classi-
merits and de- fication, is mech-

merits of modern designs, just let me
finish answering the question as to the
cause of this sudden appearance of push-
button tuning everywhere. Evidently it
does not coincide with thr date of inven-
tion. And as for public demand, those
non-technical people I have heard ex-
pressing opinions seem to regard push-
buttons as so many more things to go
wrong, and apparently think designers
are rather queer creatures for taking such

a lot of trouble to ‘““do

vention ; leaving out the it that way.”” Anyhow,
inevitable Chinese and By neither recent invention
Egyptian claims to “CATHODE RAY>” Dot public demand ac-

priority, and also some
more recent ones, it can
definitely be said that it was on the
market at least as early as 1928, when the
Zenith receivers sold in large numbers in
America, and a year or two later ap-
peared on this side under the name
Zetavox. 1 brought one of the largest
Zeniths home, where it was promptly
christened “‘ the speakeasy’ on account
of the rather furtive way in which the
station selectors were concealed by a flap
in the florid cabinetwork then in vogue in
the U.S.A. They were more like type-
writer keys than the modern press-
buttons, and worked on what would now
be described as the mechanical system.
The inertia of the massive quintuple gang
condenser was enormous, and a signal-
man’s heave at the selector lever was
required to move it, after which it went
home with a resounding clang.

counts for the meteoric
rise of push-buttons. No
doubt the driving motive was the usual
commercial one of looking around for
something to sell that makes all previous
models look old-fashioned. That is not
to say that there is no merit at all in the
idea ; personally I think it suits the needs
of most people much better than turning
a knob round and round, and I don’t
mind admitting that it suits me.
Presumably, the reason why it didn’t
““take on’’ years ago is that it is only
within the last year or two that the type
of set in common use has lent itself to a
satisfactory and cheap push-button con-
trol. It was obviously asking for trouble
to attempt it as long as receivers required
a number of critical adjustments, such as
reaction, to bring in a station. Then
absence of AVC was a very noticeable
drawback in the old Zenith. All this

anical, and has this much in common with
the motor type that it makes use of the
same variable condenser that serves for
manual tuning. The pre-set type is
divisible into three main sub-types, de-
pending on whether the tuning is effected
by capacity variation, inductance varia-
tion, or a mixture of both. In practice,
inductance variation is usually done by
moving a chunk of iron core inside the
coil, and is called permeability tuning.
In the mixed systems it is, I think,
always the oscillator circuit that is per-
meability tuned, because that is by far the
most critical, and permeability-tuned cir-
cuits are more likely to ‘‘stay put’’ than
capacity-trimmed. A special development
of the full-permeability system is the one
in which the cores for the oscillator and
preselector circuits are ganged, with the
object of bringing the pre-setting adjust-
ment within the ability of reasonably
intelligent non-technical persons.

Most Popular Methods

Dividing the 231 push-button models I
mentioned at the start into these classes
they work out so:—

Mechanical .......... 66
Capacity pre-set ....., 64
Motor-driven ........ 38
Permeability pre-set .. 23
Mixed, pre-set ......., 15
Unspecified .......... 25

231

Taking a chance as a prophet, I should
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Push-Buttons—

say that next season the motor and per-
meability (including mixed) types will
gain ground at the expense of mechanical
and capacity. Perhaps the wish is father
to the thought. As the cheapest that can
be done is mechanical, it may be that in
a misguided effort to have all their models
‘““up to date,” manufacturers will bring
out a lot of new mechanical models and
offset the increase that is fairly certain to
take place in the motor and permeability
classes.

Disregarding cost, 1 place them in this
order of merit—motor, permeability, capa-
city, mechanical. To intercept angry
retorts, 1 emphasise that this is my per-
sonal opinion and only then in a general
sort of way; naturally, a capacity-tuned
pre-set system of particularly good design
might be a lot better than a misbegotten
permeability system. And a bad motor-
driven system might perhaps be the worst
of all. It is bound to be fdirly expensive,
because it must either be made pheno-
menally accurate or have a couple of extra
valves for automatic frequency correction.
And if it includes automatic waveband
switching it is horribly complicated for
servicing. But pending possible improve-

ments in other types it is the best for

station-changing, and—animportant point,
in my view—it gives a boost to remote
control. Moreover, it employs the normal
tuning means, instead of necessitating the
addition of multiple tuned circuits, and
does not restrict design to the simplest and
worst type of superhet.

Mechanical systems appeal on the
ground of cheapness, but when it is
realised that the accuracy of location of
the tuning condenser setting on the
medium-wave band must be within about
2 parts in 1,000 to be satisfactory, and
must stay there after the family has been
playing with it for about a year, the thrift
appeal is seen to enclose a possible snare.
And it is not at all simple to devise a
system in which the “‘feel”’ of the button
pressing is the same for all stations, and
which allows for easy station-changing
and adjustment.

Abolish Wave-range Switching

Pre-set systems give the station at once,
instead of a period of whirring wheels and
things (which may or may not add to the
pleasure of the process). There is gener-
ally more or less severe restriction on the
stations that can be selected by any one
button ; station-changing is beyond the
average person, and the chances of the
tuning staying so accurate that no drift
can be detected during, say, a year are
not very large. In any case, it is gener-
ally admitted that the selectivity of push-
button sets is fixed as low as the designer
dares, to avoid making the inevitable
slight drift too obvious. Up to the
present, permeability tuning appears to be
winning against capacity on points, not
the least of which is the possibility of
abolishing the need for waveband switch-
ing. There is not much sense in adopting
push-button tuning with the laudable

- Mr.
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object of making things sim