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EDITORIAL

Semi-communication

Sets |
Fm’ Long-Range Broadcast
o Reception

a contributor put forward a plea,
supported by well-reasoned argu-
ments, for the introduction of a

new type of receiver ; something inter-,

mediate Dbetween the more or less
standardised all-wave superheterodyne
and the high-performance ““ communi-
cation” set. High sensitivity and
selectivity, combined with more flexi-
bility of adjustment than is provided
in the average domestic set, were
essential features of the design.

That something on these lines is

-wanted seems to be generally admitted,

the only criticism of the proposal being
to the effect that the general public is
less interested in long-distance recep-
tion than formerly. On the other hand,
it is freely admitted that range is still
the yardstick by which one set is
popularly compared with another ; ad-
mitting the correctness of this asser-
tion, which has long been an axiom in
commercial broadcast circles, a receiver
on the lines proposed, with a clearly
demonstrable superiority in the matter
of range as compared with the general
run of its competitors, should have a

wide appeal, in spite of its inevitable

extra cost.

Our contributor described a tuning
and control system such as that advo-
cated as “a joy to operate.” In our
view, that highly desirable state of

affairs cannot be ensured entirely by

attention to electrical design ; a rather

higher standard of mechanical excel-.
~ lence than the average is essential for

“As the electrical:
~ side is of obviously greateriftérest and -

its full realisation,

importance than thé méchanical, we

N last week’s issue of this journal

COMMENT

wireless people have been inclined to
neglect what is generally regarded as a
matter of detail. We suggest that,
however good the electrical design may
be, there is little joy in manipulating

~any kind of apparatus unless the

controls operate sweetly. However, the
expenditure of a few extra shillings
towards this end can work wonders,
and there is no reason why a first-class
mechanical job should not be turned
out within the suggested price limit of
f20—always provided a reasonably
large demand can be assured.

Potential Users

We are confident that there exists
such a demand for a real long-range
set. 'As potential buyers there are to
be considered not only the wireless:
enthusiasts—those whose first interest
lies in wireless for itself—but, as we
have already pointed out, the in‘
creasingly large section of the general
public that wishes to be well informed
on international affairs, and has found
in short-wave broadcasting a wonderful
source of topical information. For this
section of wireless users a set with
exceptionally good tuning arrangements
is a virtual necessity. ,

The flexible and, as compared with
the ordinary broadcast set, rather
complicated tuning and control system
described by our contributor is essential
for the performance aimed at, and in’
any case should not present an in-
superable obstacle to the success of
the * semi-communication ” receiver.
Those likely to be attracted by such
a receiver would not grudge an hour or
two spent in mastering its intricacies.
It is essential, however, that instruction.
books for the set should be more com-.
prehensive. than the leaflet that, more.
otten than not, suffices for-the ordinary
broadcast receiver, ' )
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as the  second-
channel oscillator
frequency.

In the example
quoted there is a
difference of g30
ke/s, or
Mc/s, between the
normal and second-
channel oscillator
frequencies. From
some points of
view a frequency
difference of - 0.93

%RECISE details of procedure, which
# will remove most of the possibilities
of error when dealing with the
short-wave side of a receiver, can
usually be laid down for any one model,
but between various models there are such
differences of design details which affect

the procedure that a general treatment of -

the subject must resolve itself very largely
. into a series of warnings against pitfalls.
. However, forewarned is forearmed and, for
that reason, it is hoped that this article
may be of assistance.

Owing to the need for making a number
of check tests on accurately known fre-
quencies the use of a good modulated test
oscillator and an output indicator of some
kind is very desirable.
article some notes are given as to the pos-
sibilities of doing anything useful in the
absence of this test gear, but, apart from
these notes, it will be assumed throughout
‘that a test oscillator and output indi-
‘cator are being used. To avoid possible
confusion between references to the test
osciltator and the oscillator of the receiver
itself the former will be called the signal
generator, and any references to oscillator
can be taken as applying to the oscillator
of the receiver.

The Unwanted Channel

The matter of second-channel reception
is so important that we will deal with it
first. Normally, the correct oscillator
trimming setting of the receiver makes the
fundamental oscillator frequency higher
than the signal frequency by the value of
the fundamental intermediate frequency.
1f the signal frequency were 18 Mc/s, and
the IF 465 kc/s, the correct oscillator fre-
quency would be 18.465 Mc/s. So far
as the IF amplifier is concerned, however,
it merely demands that there shall be a
difference of 465 kc/s between the signal
and oscillator frequencies, so that an oscil-
lator frequency 465 kc/s below the signal
frequency, i.e., oscillator at 17.535 Mc/s
would also give a peak signal response.
The latter oscillator frequency is known

At the end of this

, Mc/s could be re-
garded as large, but not from the point of
view of SW reception. In comparison
with 18 Mc/s, for instance, 0.93 Mc/s can
only be regarded as small, and it should
be easy to appreciate that there is con-

_siderable chance that the range of varia-

tion provided by an SW oscillator trim-
mer will be sufficient to take the oscillator
tuning through both the normal and the
second-channel frequencies. It cannot be
laid down as a hard-and-fast rule that
with every receiver

0.93
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ALIGN}NG THE CiRCUiTS OF iextreme}y' impoﬁant to watch. the accu-
ALL-WAVE SUPERHETS

racy of the receiver calibration over the

~scale whenever SW oscillator adjustments

are made.

Methods of applying check tests form
an important matter where SW adjusting
is concerned, so it is of special interest to
note that the second-channel effect can
be made the basis of a check upon the
correctness, or otherwise, of the choice of
oscillator trimming peak. If the oscil-
lator trimming has been correctly done
and the receiver is tuned to a signal from
the signal generator, then if the receiver
tuning control is turned the signal should
come in again at the point where the fre-
quency to which the receiver is tuned is

‘below that of the signal itself by twice

the value of the IF, for this is the condi-
tion that brings about second-channel
reception. The signal-frequency circuits
of the receiver are obviously out of tune
to the applied signal under second-channel
conditions, but if the amplitude of the
signal generator outputis brought up suffi-
ciently it is usually possible to pick up
the second chanmel. Alternatively, the
receiver tuning could be left alone and
the signal generator frequency raised until -
it is above the original signal frequency
by twice the IF. This is the better

- alternative as it is

the second-channel
frequency can be
reached by oscil-
lator trimmer ad-
justment, for much
depends upon the
value of the IF
and the maximum
capacity of the
trimmer, but in the
majority of cases it
is so.

" SPECIAL

care s
when adjusting the circuils
forming part of the short-wave side of
the modern all-wave superheterodyne.
Not only do the high frequencies
involved tend to cause the adjustments
to be wvery fine and critical, but
difficulties often arise due lo false
signal peak indications, which lead
to incorrect alignment.

to be assumed that
the exact fre-
quency of a signal
generator can  be
more easily ascer-
tained than that of
the circuits of an
ordinary receiver;
also, there is no
possibility of a
tracking error
introducing  diffi-

necessary

The fact that the
second-channel oscillator frequency is
lower than the correct frequency is impor-
tant. Tt implies that the second-channel
trimmer setting is of greater capacity than
the correct setting, so that, if only two
peak settings (correct and second-channelj
can be obtained on the oscillator trimmer
it is easy to decide which is actually the
correct one. It is the one involving the
lesser capacity.

It should be noted that when changing
from correct to second-channel oscillator
settings there is no change made in the
tuning of the signal-frequency circuits, so
that, assuming equal oscillator amplitudes
at the two {requencies, the two output
peaks will be of equal amplitude. This

point raises the question as to what the.

disadvantage of the second-channel oscil-
lator setting is. :
With the oscillator adjusted to the

second channel the tracking of the re-

ceiver will be upset. The performance of
the receiver cannot be normal over the
wave rauge if the oscillator is ‘‘ working
on the wrong beat,”’ and it is, thérefore,

culties. It should
be appreciated that under the conditions of
the test the original and the second-chan-
nel signal peaks will not be equal in am-
phitude, but that the whole point of the
test is to find out if the signal peaks in at,
the exact tuning spot corresponding to
second~channel conditions., If it does,
the oscillator trimming adjustment can be
taken as correct and not as being a false
peak choice. .

The possibility of landing on to the
second-channel oscillator setting when
trimming the oscillator circuit is, unfor-
tunately, not the only possibility of adjust-
ing to a false peak. In practice it will
sometimes be found that quite a number of
peak settings can be found when running
an oscillator trimmer through its full varia-
tion. Of these peaks one will be the cor-
rect one, another will probably be the
second channel, while the others will be
produced by harmonic beat effects. The
situation is partly dependent upon the de-
sign of the receiver and partly upon the
amplitude of the signal generator output.
The greater the latter the greater are the



JULY 6th, 1939.

Short-wave Adjustments—

chances of getting additional peaks on the
oscillator * trimming adjustment, - so an
obvious precaution to take is to keep the
signal generator throttled right down to the
lowest workable amplitude while trimming.

The individual treatment that any par-
ticular receiver requires depends very
much upon the details of its SW arrange-
ments, and it is absolutely necessary to get
the hang of these before attempting to
carry out SW adjustments. The oscilla-
tor cireuit merits particular consideration
and it is most important to find out what

~ the designer has done in connection with
tracking.

As regards tracking it must be appre-
ciated that there are a number of alter-
native possibilities ; moreover, it does not
necessarily follow that an adjustable
tracking device (if provided) must be in
the oscillator circuit. Perfect tracking
demands that the oscillator tuning and the
tuning  of the signal-frequency cir-
cuits shall vary throughout the tuning
range in such a way that the fre-
quency difference is maintained constant
at a value equal to the IF. While it is
more commonly the case that any special
design features concerned with tracking are
associated with the oscillator circuit, there
are cases where they will be found in the
signal-frequency circuits.

Typical QOscillator Circuits

If the reader has to tackle a receiver
for which he has no diagram it will be
‘necessary for him to size up the SW
arrangements by inspection of the actual

© chassis.  While it 15 impossible to give
- details of every possible arrangement that
he may find, it may prove helpful to deal
with some of the more common oscillator
circuit arrangements, »

The diagrams of Iig. 1 are limited to the

“actual tuned oscillator circuits, and
switching details have been omitted. In
each case VC represents the oscillator sec-
tion of the ganged condenser,

Fig. 1(a) illustrates an oscillator circuif
in which trimming is provided by Cx, while
tracking is carried out by the padding of
the circuit with C2. The latter is variable
so this is a case where the receiver very
definitely has a variable tracking control,

Wireless
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coil and sometimes the variable padding

condenser will be associated with a
shunted fixed condenser. '

The processes of modern manufacture
make it possible to mass-produce coils and
condensers with sufficient accuracy to en-
sure oscillator tracking with a fixed pad-
ding condenser, and circuit (b) illustrates
a type of oscillator circuit that would apply
in such a case. If the designer has relied
entirely upon Cz to make the tracking
correct it is not, of )

3

made in the signal-frequency , circuit.
(Generally, a receiver ~ with  signal-
frequency circuit tracking has only one
tuned signal-frequency circuit.) Inspec-
tion of the signal-frequency circuit should
be made and the existence of a padding
condenser particularly looked for. In
some receivers the circuit of ‘Fig. 1(c)
applies to the eoscillator, while that of
Fig. 1(a) applies to the signal-frequency
tuned input circuit. But even. 'if the

course, his idea that
any tracking adjust: -
ment should be ne-
cessary at ail. This
question as to what
the designer’s inten-
tions are contains
the elements of a
nasty pitfall, how-
ever. Asstuming
that no diagram or
makers’ instructions
are available, the
reader is warned
that if he finds that
an oscillator circuit
contains a fixed
padding condenser
he should not im-
mediately jump to
the conclusion that
the receiver con-
taing no variable
tracking oscillator

adjustment. In
some cases it Is the
designer’s intention
that the accuracy
of tracking shall be

- variable by adjustment of L, possibly by

moving an end-turn, or by adjustment of
a loop inside the coil assembly.  Close
inspection of the coil assembly should,
therefore, be made ; some of the details

observed may prove to be enlightening.

When the oscillator circuit conforms to
circuit (c) it is again necessary to be care-
ful, €1 is a trimmer condenser and, so
far as the diagram goes, the oscillator
circuit does not apparently contain any
tracking device. It is possible, however,
that the oscillator section, VC, of the
ganged condenser contains the secret of
the tracking, the plates being specially

)

%jo ;%1 #50 o2
T

() (9)

Fig. 1.—Various methods of trimming and tracking the oscillator. (a} Variabse trimming by C1;
variable tracking by C2. (b) Fized oscillator padding is provided by Cz, but tracking may or may

not be fizxed.

{c) No oscillator padding, but this circuit may still control the tracking.

(d) No

oscillator trimming.

Modifications of the (a) circuit will be
found. In some cases the trimmer con-
* denser will be directed directly across the

shaped to provide oscillator tracking on
SW. On the other hand, the receiver may
be one in which provision for tracking is

superheterodyne with an RF stage.
addition to the medium and long wave bands and the parallel
trimmers are mounted directly on the coils.

This photograph shows the underside of a typical tuner chassis for a

There are two S.W. bands in

signal-frequency circuit contains no pad-
ding condenser it may still contain a track-
ing adjustment, for it may be intended -
that end-turn, or loop, adjustment of the
signal-frequency coil inductance shall be
made,

In some receivers it will be found that
the oscillator circuit contains a fixed pad-

- ding condenser” but no trimming con-

denser, as in diagram (d). It must just be
accepted that there is no provision for
trimming the oscillator. It is likely, how-
ever, that trimming provision will be
foind in the signal-frequency circuit, or
circuits, although there are receivers in
which there is no trimming condenser in
any of the SW circuits.

Variable IF Value

While giving the SW arrangements of
an unfamiliar receiver a look over it will
be as well to lock specially to see if there
is any SW switching associated with the
IF circuits. If so, it will probably mean
that the receiver uses a higher IF value
on SW than on the other bands, so that
it would not do to assume that because
the receiver happens to be perfectly satis-
factory on MW there could be nc ques-
tien of incorrect IF on SW.

Interaction between the 'signal input
and oscillator circuits associated with a
frequency-changer valve is ¢ problem aris-
ing- in SW reception that has received
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much attention from valve research
workers. Considerable progress has been
made towards minimising such trouble,
but with the avetage run of receivers one
must be prepared for the possibility that
trimming adjustments of the tuned signal
grid circuit may have a tendency to
“pull” on the tuned oscillator circuit,
slightly affecting its frequency.
Theoretically, in such a case every
change” of sighal-frequency . frirhming
demands slight readjustroent of the trim-
ming of the oscillator. In practice, how-
ever, any difficulties introduced by pull-
ing can usually be got over by the pro-
cess of slightly rocking the ganged tuning

control of the receiver while the trimming

Wireless
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is being done in the signal-frequency
circuit immediately preceding the fre-
quency-changer valve.  The signal-
frequency = trimming control and ihe
ganged tuning control should be carefully
and simultaneously adjusted to give op-
timum peak amplitude. = If the pulling
effect is such that trimming of the signal-
frequency circuit (without rocking the
ganged condenser) shows a very pro-

nounced double-humped tuning effect it is

to be recommended that the method be
tried of setting the signal-frequency
trimmer to the point corresponding to the
minimum between the two output peak
indications and then retrimming the oscil-
lator circuit for maximum peak.

(To be Concluded.)

~iii:
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ABSORBING POWER ON ULTRA-SHORT WAVES

N order to test the performance of a
E wireless transmitter without radiating
unnecessary energy into the ether, it

is common practice to use either a bank
of filament lamps, or a number of resis-
tance rods, as an ‘“‘artificial aerial’”’ in
which to dissipate the high-frequency
energy. Both give a fair approximation
to a true aerial load for medium or long

wavelengths, though not for ultra-short’

waves of the kind used in television. The

o
B2 ::Li_é—m
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Water-cooled dummy aerials for use as an
artificial load when testing ultra-short-wave
transmitters.

reason is that the inherent reactances of
the load—which count for little on the
longer waves—begin to ‘‘take charge”
on a* O6-metre wave, and so must be
specially balanced out if the test is to give
reliable results. Electric lamp filaments
also tend to ignore Ohm’s Law as they
heat up, and this introduces another un-
certain factor,

The arrangement shown in diagram (a)
(from Patent 491794) provides a simple
and inexpensive load which is free from
both the defects mentioned. " It closely
simulates the behaviour of a short-wave
aerial, and maintains constant character-
istics over a sustained test, even when
high power is being dissipated. The
arrangement consists of a copper rod A,

which for a carrier-wave of 45 megacycles
should be not less than 4ft. long and 4in.
in diameter. This is enclosed in a water-
cooled cylinder B of the same length and
3 inches in diameter. The bottom of the
rod is welded to the cylinder, and the
transmitter under test is connected across
the two by terminals at the top.

The combination acts as an atfenuating
““transmission line’” of negligible series
resistance, but considerable series react-
ance, with shunt conductance and shunt
capacity across the water dielectric. The
characteristic impedance of such a line is
constant and independent of frequency.
The heat generated is carried away by
the water flowing through the tube from
C to D.

In diagram (b) two such ““load’’ lines
are connected in parallel. It will be
noticed that one of the centre conductors
A is welded to the bottom of its cylinder
as before, while the other, Ax, is cut
short. This gives a stll more compact
arrangement than the first, because both
branches can be made shorter than the
ideal ““infinite’’ line. The reactance of
the left-hand or short-circuited line will
then be inductive, whilst that of the right-
hand or ““open’’ line will be capacitive,
so that one residual reactance counter-
balances the other.

N.RL Annual Visit

}N accordance with custom, the National

Physical Laboratory at Teddington was
open for inspection on June 27th this year.
The equipment on view to those invited
covered an enormous range, from tanks for
shipping tests and the wind tuanels for aero-
dynamic measurements to the testing of
measuring equipment such as thermometers,
engineers’ gauges, etc.

The radio section was quite a small part
of the whole, but was none the less interest-
ing on that wccount. The wireless equipped
metéorological balloon, infroduced last year,

JULY 6th, 1939.

was on view and has been modified to give
humidity records as well as temperature and
atmospheric pressure. This is done by
periodically interrupting the steady pressure
modulation signals and modifying them to
give an indication of humidity.

Direction-finding equipment was very
prominent this year, and of particular in-
terest were rotating spaced-aerial direction
finders for wavelengths of 5-10 metres and
10-70 metres. The latter has a maximum
error of $°, with a maximum standard wave
error of 1-4°, and a sensitivity of 3uV/m.

A direction finder for shorter wavelengths
—2-3 metres—has a rotating loop, the built-
in tuning condenser being operated by an
arrangement of cords and pulleys.

The cathode-ray direction finder for
marine navigation was on view as a working
model. The CR tube is mounted vertically
and provided with a compass-card. The
spot is normally central, but when a signal
is received a line appears giving the bearing
of the transmitter.

The equipment was arranged with a model
seascape having a lighthouse, light-ship and
moving ship. Each transmitted distinctive
signals in turn, which were audible on a
loud speaker and also visible by flashing
lamps at the *“transmitters.”” The bearings
of these stations could be seen on the CR
tube, and in the case of the moving ship,
its change of position could be followed
with ease.

Field-strength measuring equipment and
ultra-short-wave transmitting apparatus
were also shown,

Yeury darvec

[ PROBLEM GORNER ]

No. 27.—Shock from the
Electrie Light Bill

As extract from Henry Farrad’s corre-
spondence, published to give readers an
opportunity of testing their own powers of
deduction :—

1, Land View,
Cromer.
Dear Mr. Farrad,

A friend told me that you helped him
very much with his wireless trouble, so I
am writing in case you can advise me, al-
though T'm afraid I can’'t give you very
much information to go on.

We only got a wireless last Christmas,
and I am convinced that it costs too much
to ran. The first electric light bill after it
was installed gave me a bit of a shock, but
the last one, which covers a quarter when
the set was here the whole time, is worse
still. We have to run the wireless off a
lighting socket (it is 240 volts DC here),
but the man who sold it assures me that it
doesn’t take much more current than a 6o0-
watt light, and from the time we have it on
I should say our bills might go up 20 per
cent., but not 150 per cent.

it is quite an ordinary little set. Do you
think the shop man is right about the cost
of running? Is there any way I can tell if
it is responsible for the big bills? ’

Yours sincerely,
Isaac McPherson.

Henyy Farvad's comments arve given on
page 17,
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COMBINED HT AND

MODULATOR * UNIT
By H. B. ﬁENT (G2MCQ)

N any place not supplied with elec-

tricity, the provision of HT for a
trangmitter, be it only a low-powered

one, is a difficult problem. Itis'made .
no easier when, & one has to sit down

and plan a supply for a portable trans-
mitter, even though it may be assumed
that transport of the apparatus does not
rely. solely on human muscle and en-
durance, but that a vehicle is available.

The five-metre portable transmitter de-
scribed in the dssue of June 8th last was
designed to be as economical as possible
consistent with good frequency stability,
yet it requires a total input of 27 wats,
made up of 10.5 for the valve filaments
and 16.5 for the HT supply.

Should it be proposed to modulate the .

fransmitter, the additional apparatus,
even if the meanest possible AF amplifier
be wused, will consume not less than
16 watts. Subdivided into LT and HT
requirements this becomes 6 and 1o watts
respectively.

- The idea behind this. subdivision is
that the LT can be derived direct from an
accumulator, but unless batteries are
used the HT supply must be obtained

from a converter of some kind. As-con-
version of LT to HT will not be 100 per
cent. efficient, we must know what pro-
portion of the total power consumed has
to be provided at the lower efficiency
figure. )

In calculating the filament watts the
voltage is taken as 6, and’not 6.3, as the
supply will. be derived from an accu-
mulator.

DES‘CRIBING a unit for
: supplying HT' fo a transmitter
from a 6-volt accumulator through a
vibratory converter. Though |
primarily designed for portable use,
the unit 15 also applicable to a fixed
station lacking ‘an electrical supply.

Now the possible sotirces of HT supply
are batteries, rotary converters, vibratory
converters, engine-driven dynamos and
hand-driven generators. The last two
mentioned we might leave out of our dis-
cussion, as, though possible methods, they
are not usually employed by amateurs.

Dry batteries of the super-capacity size
would power the five-metre transmitter
for telegraph work, but if a modulating
amplifier is added for telephonic com-
munication, thus increasing the consump-

Front view of the complete transmitter

including the G.E.C. microphone unit. Note
. the slot out in the right-hand bottom corner
for the switehes on the modulator chassis.

tion to about 100 mA., batteries seem
hardly practicable, though not entirely out
of the question provided a sufficient

~number is used.

For portable work either rotary or
vibratory converters seem the most prac-
ticable, as they are reasonably efficient
and not too bulky for easy transport.
Which of the two one may decide to
use is largely a maftter of
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personal preterence. It so
happened that the coin in
our case showed ‘“heads”’
and we decided to wmse a
vibrator-type HT supply.
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Provision also had to be
made for telephonic and
possibly ICW transmissions,
which called for a modu-
lating amplifier, and it was
felt that these two parts
might well be accommo-
dated on a single chassis, if
the dimensions could be

kept within the prescribed
limits.
These limits are set by

the size of the chassis in the -
T

tg ; il

$2

53

& transmitter, as it was pro-
posed to house the whole of
the equipment in a single

cabinet, but excluding the
LT

TYVO3~10 YALVE

3
TO HEATERS |
OF VALVES IN
TRANSMITTER

+HT FOR 4+HT FOR TWO

8VEG VALVES

LT accumulator, of course.

As the RF portion of
the transmitter requires 250
volts at 60 to 65 mA and
a modulator of. the most

Pig. 1.—Circuit of the two-stage negative feed-back mééi;llating amplifier and vibrator HT supply unit. The

switches give complete control of the transmitter.

economical “type  will ac-
count for a further 4o mA
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at 250 volts, a vibrator that will handle
100 mA at least is requived. The alter-
native would be two lower-power vibra-
tors, one for each portion of the trans-
mitter, but this idea was rejected on the
score of unnecessary expense in the dupli-
cation of parts.

Allowing an efficiency of about 50 per
cent.,- the HT supply unit will draw 8%
amps, from a six-volt accumulator, fila-

ments amount to another 2% amps., so

a battery capable of an 11-amp. discharge
is needed. As the transmitter will be used
for short periods only during a field day
with a total operafing time of two hours
at the outside, a car-starter type of 120
ampere-hours capacity will answer for all
ordinary purposes.

Vibrator HT Supply

Certain precautions have tc be observed
when building a vibratory supply unit; in
the first case a correctly designed trans-
former is essential, and equally important
is the inclusion of buffer condensers and
resistances of the right values. Their
function is to prevent sparking at the con-
tacts, and, in a circuit in which over eight

amperes are flowing, very special attention
has to be given to these components.

Since absolute reliability is so essential
for portable work, it was decided that the

Portable five-metre transmitter v complete

with modulator and HT unit. The overall
© size of the cabinet is 24 X 14% X 8in.

best way to avoid trouble was to use a
self-contained vibrator unit fitted by the

makers with the correct transformer and

buffer components,

A unit of the kind required and designed
to give 1oo mA output was accordingly
obtained from Masteradio. This is known
as Mallory Vibrapack Type VP 554. One

Wireless
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of its most atiractive features is that the
unit will supply this output current at
either 225, 250, 275 or 300 volts after
smoothing, these wvoltages being selected
by a switch. The unit includes the KF

The left-hand pair of terminals
seenn in this view is the main
LT niput; the two- and three-
way blocks are LT and HT outlets respectively
fo the transmiiter, while the microphorie unit
connects te the right-hand pair of terminals.

filters, but not the ripple smoothing filter.
A Premier 20/34-henry 150-mA chokeand
a Dubilier 8-8-mfd. dry electrolytic con-
denser block, however, satisfactorily dis-
charge this function. Were it not for the

fact that a modulating amplifier of fairly

high gain will also draw HT from this
power pack, a smoothing choke of lower
inductance could have been used.

This is a two-stage amplifier which, as
can be seen from the circuit (Fig. 1), con-
sists of a triode input valve, resistance-
capacity coupled to a tetrode output stage.
In order to improve its characteristics a
little negative feed-back is applied be-
tween the anode of the output valve and
the cathode of the triode via C3, Rv and
R3. Although this leads to a reduction in
amplification, without it there is far more
than we need for a
carbon microphone,
yet the output valve

alone would not
suffice.  The first
stage uses an

Osram H63, while
the output valve is
a KT63 of the same
make. The 6FsG
and the 6I'6G are
the nearest equiva-

lent American
types. '

A one-to-one
ratio modulator

transformer can be
employed as the AF impedance of the
TVO3-10 valve, which 18 t¢ be modu-
lated, is approximaiely the same as the
optimum load of the KT63, namely,
7,000 chms. : '
Primary and secondary windings of the
Premier zo-watt transformer fitted will
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carry the DC appropriate to a transmitter
of this rating, and although the con-
nections were arranged so that the two
currents flowed in opposite directions, the
speech quality was no different from that
when they were additive, so far as the core
flux is concerned.

The absence of a volume control,
microphone trans-
former and pro-
vision for polarising
voltage is an inten-
tional omission, as
these .are all con-
tained in the micro-
phone unit, the
one actually used
with  this trans-
mitter being the
GEC. Home
Broadcaster. Joined
across the input
terminals is a re-
sistance Rt which
only serves to com-
plete the grid cir-
cuit in the event
of the microphone
connections  being
removed - without
first switching off. It is not
essential  and  could be
omitted. Should any other
microphone be employed this resistance
can be replaced by a volume control.

Switches

Complete control of the transmitter is
effected by the-three switches S, Sz and
53 in Fig. 1. The left-hand one, and this
also applies to their actual position on the
front of the chassis, is the modulator on-
off switch; the middle one serves a like
function for the RF section, while the
right-hand one switches on, or off, the HT
supply. With the exception of one posi-
tion on St all switches are in the LT cir-
cuits. SI is shown diagrammatically as a
double-pole change-over type, whereas in
the List of Parts a Bulgin single-pole

This view of the modulator chassis shows the

pesition of the plug-in vibrator, alongside

which is the HT rectifying valve. The small

slotted screw on the Iront of the Vibrapack
is the output voltage adjuster.
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double throw is specified. This seems to
demand an explanation, but first the
reason for fitting one of this variety will
be dealt with,

For CW transmissions this switch is set
to ““make’” the right-hand pair of con-
tacts which opens the filament circuit of
the modulator. By short-circuiting the
secondary winding of the modulator trans-
former the full HT voltage reaches the
anodes of the TVO3-10 valve, as its

anodes current has to pass through this
<

winding, which is not of negligible DC
resistance. The maximuom available power

Wireless
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so it is hardly necessary to bother with
measurements in this stage:

Much of what has been said in this

article is equally true of a fixed station
without an electric supply on tap, but
while in the case of a portable provision
need only be made for a day’s supply of
LT current, the fixed station will need a
continuous supply. Arrangements must
therefore be made to have a spare LT
battery always ready to hand. Unless
home-charging plant is installed, which
should be done if at all possible, then at
least three six-volt accumulators will be
required, one in use, one spare and one

Underside view of the modulator unit with all the components marked for identification.

is generally required when telegraphy has’

to be used, so one does not want unneces-
sary resistance in the HT supply line,
particularly in a portable transmitter.
Now regarding the switch itself. The
Bulgin Type S81T used for St has two

contfacts at each end and the moving one

bridges these alternately. There is no
external connection to the moving con-
tact. To use it as a single-pole change-
over switeh one of each pair of end con-
tacts has to be bridged externally. There
must, of course, be a complete isolation
of all contacts during the change-over
process, as one end pair is in the LT cir-
cuit and the other pair is in the HT circuit.

The function of 52 is to switch off the
filaments of the RF section, but when
standing-by for a call, these valves would
be kept alight, S3 switches on and off
the HT supply, again by breaking the LT
circuit.

Switch 52 has to handle 1.75 amps.,
but the current through S3 is of the order

of 8 amperes, so a heavy-duty on-off -

switch, a Claude Lyons B.A.T. rated at
1,250 watts, has been fitted.

No provision has been made in this
amplifier for measuring the anode current
of the valves, but this is quite easily
arranged by inserting a jack in series with

_the cathode resistance R6. The first
valves take only a fraction of a milliamp.,

at the charging station. With home-
charging facilities it would be just possible
to manage with two batteries,

LIST OF PARTS.
1 Mallory Vibrapack Masteradio VP3554

1 Smoothing choke, 20/34 henrys, 150 mA,
200 ohms Premier Ci50/185
T Modulator transformer, 1 to 1 ratio, 710
watts Premier

Condensers :—
1 8-8 mids., dry electrolytic, 500 volt, peak
working, €4, €5 Dubilier 0288
1 25 mids., electrolytic, 25 volt, €2

Dubilier 3016/9 ‘

2 0.1 mfid., tubular, 350 volt, DC working,
L1, €3 Dubilier 4603/S
Resistances :—
I 100 ohm, }-watt R4
i 3,000 ohm, 4-watt R3 Bulgin HW7
1 250,000 ohm, 4-watt RZ  Bulgin HW28
3 500,000 ohm, $-watt RI1. R5, R7
Bulgin HW3r
1 500 ohm, 1-watt Ré Bulgin WEro0
Top cap valve connector {Octal) ’
Bulgin Pg6
1 S/P, D/T Toggle switch,§1 Bulgin S8+T
1 Toggle on-off switch, $2 Bulgin S80T
1 1,250-watts B.AT. S/P on-off switch, $3
Claude Lyons No. 056
1 Midget stand-off insulator ~ Eddystone 1019
2 Octal valveholders, 13in. Clix X218
1 Terminal block, 2-way Belling-Lee No. 1154
1
4

Bulgin HW37

=]

Terminal block, 3-way Belling-Lee No. 1153

Insalated terminals LT+, LT, Mic., Mic.

. Belling-Lee “B”’

1 Chassis, aluminium, 12%in. x 6in. x 2in., with
4in. wide flange on 6in. sides for fixing

. Peto-Scott

1 Valve screen, 14in. diameter by 4fin. high,

with base Peto-Scott

7

Miscellaneous ;— w Peto-Scott
- 8 6BA jin. RD screws and nuts, g 4BA
fin. RD screws and nuts; quantity No. 16
and No. 18 SWG tinned copper wire and
sleeving, bracket for fixing *8-8 mid. elec-
trolytic condenser, 4 4BA soldering tap,
8in. screened sleeving/
Valves :— i
1 K163, 1 Ho3
1 Home Broadcaster microphone
G.E.C. BCigoz

Osram

Multard Radio and Television Receiver
Sexvicing. Pp. 46. Issued by the
Mullard Wireless Service Co., Lid.,
Century House, Shaftesbury Avenue,
London, W.C.2. Pricezs. 6d. (2s. 1od.
c.0.d.) .

THIS booklet deals primarily with the use
of the Mullard cathode-ray oscillograph

in servicing, and in conjunction with the
Mullard  frequency-modulated  oscillator.
The use of this apparatus for the adjust-
ment of IF amplifiers, RF circuits and oscil-
Jator tracking is discussed in detail, and the
numerous illustrations of the oscillograph
traces to be expected will prove of great
help to those who are unfamiliar with this
kind of equipment. The illustrations,
indeed, are a consistently good feature
throughout the booklet and alone are suffi-
cieat to be of considerable help.

Following the -discussion of alignment
problems with a visual resonance curve,
general RI testing is dealt with, and notes
are given on the checking of AVC, modula-
tion hum, by-pass condensers and AFC
circuits,

AF apparatus is then treated and includes
the checking of stage gain, contrast ex-
pansion apparatus and RC - push-pull
amplifiers. The receiving section concludes
with some notes on the checking of HT
supply circuits with the oscillograph.

The television section is largely devoted
to the important question of the shape of
the synchronising pulses, and the use of the
CR tube in its determination is dealt with.
Not the least valuable feature is the inclusion
of a series of illustrations showing correct
and incorrect pulse shapes at various points
in the apparatus. Both electromagnetic and
electrostatic time-bases are treated, and this
section concludes by describing a method of
measuring the high-voltage supply with the
aid of the CR -tube.

The booklet is concisely worded and
copiously illustrated, there being no fewer
than 67 illustrations. It should prove of
great interest and help to all who use the
CR tube for service work. W. T. C.

The Wireless Industry

EW store depots have been opened by the
General Electric Co., Ltd., at 39-43, John
Street, Luton (telephone, Luton 3531-2), and
at Beer Cart Lane, Canterbury (telephone,
Canterbury 2212-3), Adequate stocks of all
standard products will be carried at both
depots.
G G <
A useful bibliography of the technical publi-
cations of the International Tin Research and
Development Council is contained in Pubk-
cation No. g4, which is the report of the
Council’'s activities in 1938.  Copies are
available from the new headquarters at Fraser
Road, Greenford, Middlesex.
<G < <
Leaflet No. 1310 issued by Marconi’s Wire-
less Telegraph . Co., Ltd., describes the
““ Marconitrack > Dblind approach beacon re-
ceiver, Type A.D.66. The equipment weighs

~only 35 lb., and can be used for approaching

any type of ultra-short wave beacon con-
forming with international requirements.



PART III—-DC POLARISATION :

@

INTERMODULATION EFFECTS : CHOICE
OF CORE MATERIALS

ByN.Pariridge, B.Se. (Eng.),A.M.LE.E.

NHE examples considered so far
have all assumed a resistive load
on the transformer and also that
the anode currents of the push-
pull valves were accurately balanced, so
that the core was not polarised. In addi-
tion, only one grade of magnetic material
has been examined analytically.

A loud speaker does not behave so con-

veniently as a resistance when constituting

an output load. A resistance maintains
the same ohmic value at all frequencies,
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HE basic cause

and nature of

iron distortion in
output trans-
Jormers have been
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discussed in the two previous instalments.
This article deals with the secondary
effects that have to be considered before
a reasonably complete wundersianding |

of the subject can be claimed.

Fig. 17.—~The relative inductances of a trans-

former with varying degrees of polarisation

are shown for all values of B. The core
- material in this case was Silcor 2.

replaced by the Es55 speaker (or any oiher
for that matter) the value of R will be-
come much higher than 4,000 at 50 ¢/s.

The AC resistance of the valves is far too
high to help very much. R is almost the

-
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same as the speaker impedance multiplied
by the square of the transformer ratio.
Columns 5, 6 and 7 of Table 4 show the
total distortion at 50 ¢/s, when R is equal
to 8,000, 12,000 and 16,000 ohms respec-
tively. ~ Although the transformer appeass
passably good with a resistive load, con-
siderable distortion will be produced in
practice when using a speaker in conjumnc-
tion with high-impedance valves.

It is well known that direct current
passing through the primary of a irans-
former polarises the core and causes a
drop in the inductance. One of the ad-
vantages of the push-pull arrangement is
that the anode currents of the two valves
traverse the transformer windings in oppo-
site directions and cancel each other mag-

- netically. But an exact balance of these
currents is unlikely unless some special
precautions have been taken to ensure it.
An examination of the influence of the

,Fi;g. 16.—The impedance of a moying
‘ field strength.

bt a speaker varies enormously. Fig. 16
shows the impedance curves of the Celes-
tien ‘E55  speaker. These curves were
given to the author by Messrs. Celestion,
Ltd., and indicate the variation of speaker
impedance with frequency and how this
curve changes with the speaker field
strength. Pt
"The sharp rise of impedance at around
50 'to 60 c¢/s, which is commion to all
speakers, is serious. It causes the value
of R'in the formula (3) to increase and
the transformer distortion will be accentu-
ated as a result. An example on the lines
of those given last week will illustrate the
point. IS AN
“Consider “an Coutput #rarsformer for

given in Example 2
in Part II, and
Table 4 shows that
the resultant .iron
distortion is notice-
ably less when the
anode to anode load
is 4,000 - chms.
Column 4 applies to
this condition and
states the fotal per-

centage  distortion
at 50 ¢fs. If the
resistive load be

coil speaker varies considerably with frequency and the
The rise arcund 50 to 60 /s accentuates transformer distortion.

“two KT66’s in push-pull, having 2,800
turns on a 13in. stack of No. 4 stampings.
This is a more lavish design than that

small out-of-balance currents likely to be
met. in practice is therefore of interest.
Fig. 8 in Part I showed how the induct-
ance or impedance of a transformer varies
with the AC flux density in the core.
Fig. 17 repeats this curve together with

TABLE 4
Distortien (per cent.)
Waltts )
B Output Zv
‘ R=4,000 R=4,000 | R==8,000 | R=12,000 | R=16,000
1,000 0.5 28,000 1.85 3.7 5.5 7.4
2,000 2.0 39,000 2.1 4.2 6.3 8.2
4.6 48,000 2.3 4.6 6.8 9.2
8.1 52,500 2.5 5.0 7.5 10.0
2.7 55,000 2.9 58 8.8 11.6
0 55,000 3.3 6.6 10.0 i3.2

Fe
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three additional curves which show how
drastically a polarising current reduces the
impedance. The values of the DC mag-
netising force are marked on the curves
and .they corresporid roughly to out-of-
balance currents of 2.5, 5 and 10 mA in
a transformer such as that analysed in
Table 4. Obviously, the effect of even
a small out-of-balance current is not
negligible. Formula (3) states that the
effective distortion will be increased in in- -
verse proportion to Zr. It follows that
some means of securing equality of the

‘Fig. 18.—Small out-of-balance between the
anode currents of push-pull valves is sufficient
to reduce the transformer inductance and to add
evenn harmonics to the existing iron distortion.

anode currents should be provided in high
fidelity push-pull amplifiers. - e

Nor is the loss of inductance the only
result of polarisation. Fig. 18 gives
oscillograms showing the production of
even harmonics. At (a) is the current
wave form at an AC flux density of 2,920
lines per sq. cm. (no DC component).
This oscillogram is the same as the corre-
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resulted in the wave-
form at (b). The cur-
rent is larger owing to
the lowering of the
inductance and also
the wave form is not.
symmetrical about the

HT1+H

HT 2+,

zero line. The latter
points to the presence
of even harmonics.
The third oscillogram
{c) shows how both
effects are magnified
by doubling the DC
field strength (H=

[ aVE 111 V]

a

OSCILLOSCOPE

0.6).

s
==y

The preceding con-
siderations relating to
the effect of DC lead
to an interesting line of
thought. Imagine two
widely different fre-
quencies  (DC  ex- !

3

cluded) being fed into

Fig. zo.—The type of - !
circuit employed to ob-
tain the oscillograms

Al

reproduced in Fig. zr1.

a transformer simultaneously, as must
often occur in a normal programme.
Periodicities of 50 and 500 ¢ /s would suit
the case. How can the higher frequency
distinguish between the peaks of the 50
¢/s current and a direct current?  Fig. 19
makes the similarity between the two con-
ditions easily seen. If the current at the
lower frequency behaves in the manner
of DC when at its peak values, we should
expect the higher frequency to be modu-
lated by the lower frequency.

To show that such an effect does indeed
take place, a circuit similar to that shown
in Fig. 20 was set up. The important
points to note about it are: (1) high im-
pedance valves are used, and (2) the
transformer is virtually unloaded since
the oscillograph has a very high input
impedance. The resultant oscillograms,
therefore, show the wave form of the open
circuit woltage, which exaggerates distor-
tion to a maximum as was mentioned in
the Appendix to Part I of the series.

Fig. 21 (a) shows the wave form of the

50 ¢/s output voltage

transformer was of the
order of 300 lines per
-s8q. cm. At (b) is

shown the wave form
of the 500 ¢/s output.
The flux density in
this case was very
small owing to the
higher order of the fre-

{b)

Fig. 19.—Showing the similarity between (a)
a high frequency superimposed upon the peak of
a low frequency and (b) superimposed upon DC.

sponding one in Fig. 3, but the current
scale is smaller. Superimposing a DC
magnetising force of H=o0.3, roughly
equivalent to 2.5 mA difference in the
anode currents of two push-pull valves,

quency, and, | there-
fore, little iron distortion can be observed.
The next oscillogram (c¢) depicts the state

~of affairs when the two frequencies were

applied together. Note that the 500 c/s

Fig. 21.—The magnetic characteristics of iron
are such that high frequencies can be modulated
by low frequencies. It is shown in the text that
the effect is not very important in practice.

when the flux density.
in the core of the

wave is not simply added to the wave
shown at (a), but it has been modulated
as well. The variations of amplitude are
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easily detected, but to make it still more
obvious, a- device was rigged up that
allowed the low frequency voltage to be
taken out, leaving only the distorted or
modulated 500 ¢/s wave. This is given in

SHCOR 1

_ -
SILEOR 4

Vicor.

Fig. 2z.—The current distortion varies widely

with different magnetic materials. The above

oscillograms were taken at a flux density of
4,680 lines per sq. cm.

Fig. 21 (d). The sine wave marks the
phase relationship of the 50 c¢/s current
through the primary, which was respon-
sible for modulating the 500 c/s wave.

In reality the facts illustrated in Fig. 2z
(¢) and (d) are not quite so simply ex-
plained as it might appear from the above.
But this is of no immediate consequence.
The point is that high {requencies are
modulated by relatively lower frequencies.

‘Wireless
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Fortunately, several factors -are present

“that prevent this type of distortion from
“being prominent in practice.. The modu-

lated wave can be looked upon as the
original frequency plus a number of others
superimposed. Using the radio analogy,
the 500 ¢/s has acquired ‘‘side-bands.”
The transformer can again be accepted
as the generator of the unwanted fre-
quencies and a method of calculating the
distortion in normal conditions can be de-
duced. Space does not allow of a full
description, but it will suffice to say that

" the effect is negligible compared with that

of the harmonic iron distortion to which
this article is mainly devoted. )

The laminations or stampings for trans-
formers can be obtained in a number of
different magnetic materials. All the
results described up to this point have
applied to the alloy known as Silcor z,
manufactured by Messrs, Magnetic and
Electrical Alloys, Ltd., of Wembley.
Other possible materials supplied by the
same firm are Silcor 1, Silcor 3, Silcor 4,
and a rather different alloy known as
The magnetic' characteristics of
each are different and it would be reason-

" able to anticipate variations in the degree

of distortion caused by these alternatives.

To investigate this matter, current oscil-

lograms were taken for each material at a
TABLE 5

Percentage Harmonic Distortien

) (Current). B = 4,680
Material

ard 5th l Tth t Total
Sileor 1 ... 17.3 - 9.3 0.9 375
Sileor 2 ... 20.0 111 8.6 39.7
Silcor 3 ... 18.2 9.2 8.3 33.7
Silcor 4 ... 15.6 7.8 3.2 26.6
Vicor 4.9 8.0 5.6 28.5

flux density of 4,680 lines per sq. cm. The
photographs are reproduced in Fig. 2z and
the results of the harmonic analyses are
given in Table 5. These oscillograms and
the distortion figures obtained from them
may be compared with Fig. 3 and the
point on the curve

. clear, an example will be given.
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R'is a constant of the circuit, but x and
Zz depend upon the characteristics of the
iron. The values of x are to be found in
Table 5 for B=4,680, but ZF is not dis-

TABLE ¢

Total .

VA Distortion e

{per cent.) Ly

Material ]
B = 4,680

Silcor 1 460 37.5 L0086
Silcor 2 420 39.7 © 0100
Silcor 3 340 33.7 L0105
Silcor 4 265 26.6 L0107
Vicor 480 28.5 L0061

closed. A curve similar to that given in
Fig. 8 is required for each material. These
will be found in Fig. 23. Using the latter
curves in conjunction with Table 5 some
idea of the merits of the several alloys can
be obtained and also some information on
how  they should be used to the best
advantage.

First of all, we will consider the result
of substituting one in place of another
without altering the windings or core area
of the output transformer. Obviously,
such a proceeding would change the
values of both x and Zr in formular (3)
and the excellence of any particular core

will depend upon the ratio ZLCF . In Table

6 the total distortion produced by each
grade of iron has been set out, together
with the relative values of Zr extracted
from Fig. 23. The final column shows
the relative distortion figures <—7’%>

To make the significance of this quite
Suppose
an output transformer has a core of Silcor
2, such ds any of those described earlier
in the article. "If the iron be removed
and, say, Silcor 4 substituted, two major
changes in the characteristics of the trans-
former will be brought about. First, the

of TFig. 5 corre-

sponding to B=

4,680. The condi-

VICOR,

tions of test are the
same, but the core

SH.COR 1
SILCOR 2.
Y SILCoR2

material is varied.

“—SILCOR &

One cannot jump to
an immediate con-

clusion as to the

)
/
J/
yd

[F
//4
) /474

relative merits of
these materials

merely by consult-

7

ing Table 5. The
basic distortion is

not so important as

the actual distortion

{NDUCTANCE OR IMPEDANCE (ARBITRARY UNITS)
\'{

under normal con-
ditions of use and
formula (3) told us
that this depends

Z,000

PEAK FLUX DENSITY (LINES PER SQ om.)

4,000 6,000 8,000 10.000 12,000 14,000

upon x X E’
p Zr’

Big. 23.—This graph illustrates the relative inductances that would
be obtained by substitutiig five different grades of firon in a

transformer.
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inductance of the primary. will be reduced
in the ratio of 420 to 265 (see Table 6)
and secondly, the percentage distortion
caused by the iron at a flux density of
B=4,680 will be increased to 1.07 times
its original value. Note carefully that the
won distortion will be only slightly in-
creased, but it is possible under certain
circumstances that the loss of inductance
may considerably increase walve distor-
tion owing to the anode load falling below
its optimum valae.

Looking at each of the samples men-
tioned in Table 6 in a similar way to that
just described, it will be noted that Vicor
is outstandingly good. The concluding
part of this series will deal with the appli-
cation of this material to ultra-high fidelity
output transformers.

Instead of substituting one type of core
for another, the design of the entire frans-
former might be modified to accommo-
date the new material. For example, sup-
ose we have a well-designed output trans-
former with a core of Silcor 4 and, being
attracted by the high permeability of
Silcor 1, we decide to employ this alloy
for the prodaction of an electrically
similar transformer. The substitution of
Silcor 1 for Sileor 4 would increase {he
inductance from 265 to 460 (see Table 6).
Hence one would be justified in reducing
the core area in the same proportion in
order to end up with the same inductanc
as the original transformer, which we
assumed was adequate. The usual fre-
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quency response test would show the new,
smaller transformer to be as good as the
original large one. But the Partridge Dis-
tortion Index would tell a different tale.
Since ZF has been made the same for both
transformers, the figure of merit given in
Table 6 no longer applies, and the ratio
of the basic distortion figures (26.6 per
cent. and 37.5 per cent.) must be used.

Actually, the position is very much worse

than this because by reducing the core
area the flux density has been correspond-
ingly increased and, . therefore, a much
higher distortion figure ‘must be taken for
the Silcor 1,

These illustrations show that the substi-
tution of a higher grade of core material
results in a small improvement in the iron
distortion produced by a transformer.
But to employ a high grade for the pur-
pose of reducing size and/or weight re-
sults in a substantial increase of distor-
tion. It would seem that a good output
transformer must be large. -Also, a largs
transformer using low-grade iron will give
rise to less harmonic distortion than a
small transformer having the same induc-
tance but using high-grade iron.

In fact, the terms “‘high grade” and
“low grade’” are not at all applicable
as far as speech transformers are con-
cerned.  The terms originated with refer-
ence to mains transformers, where core
losses are so very important and one must
guard against wrongly imagining that
what is good for a mains transformer is
necessarily good for a speech transformer.,

T elevision

An hour’s special film transmission in-
tended for demonstration purposes will
be given {rom 11 a.um. to 12 noon each
weekday. The National or Regional pro-
gramme will be relayed on 41.5 Mc/s
from approximately 7.45 to 9 p.m. daily.

THURSDAY, JULY 6th.

3, Tennis O.B. from Wimbledon. The Semi-
Finals of the Ladies’ Singles with a commentary
by Thomas Woodrooffe.. 3.30, Gaumont-
British News. 3.40, 257th edition of Picturc
Page.  4-5, Tennis O.B. from  Wimbledon,
continued.

9, Scenes from Henry Sherel’s “ Dorchester
Flpor Show.” 9.20, Charlés Heslop in * Percy
Ponsonby Goes to Wimbledon.” 9.30, British
Movietonews.  9.40-10.30, 258th edition of
Picturc Page, introducing the Mills Brothers,

FRIDAY, JULY 7th.

2.30-5, Tennis O.B. from Wimbledon. The
Semi-Tlinals of the Ladies’ Doubles and the
Final of the Men’s Singles.

9, ¥dward Cooper and Patricia Leonard in
“ Look Here | ”* a new revue by Nicholas Phipps.
9.30, Gaumont-British News. 9.4, “ Travel-
ling Light,” a description of the contents of a
suitcase for a holiday abroad. 9.55, ““Zoo
Babies "—Film.  18.5," Leila Howell, ’cello.
10.15-10.30, “ Sunday in the Country,” S, P. B.
Mais introduces viewers to his favourite corper
of Sussex.

SATURDAY, JULY 8th.

2.30-5, Tennis O.B. from Wimbledon.
Fipnals of the Ladies’ Singles and Doubles, and
the Final of the Men’s Doubles.

The

Programmes

Vision 45 Mc/s

9-10.30, “ Gallows Glorious,” a special adaption
of the play by Ronald Gow.
place in America in 1839.

SUNDAY, JULY gth.

3, Friends from the Zoo. 3.15, Cartoon Film.
3.20, Joan Collier in Songs, with Evel Burns
at the pianc. 3.30-4, “ The Plough that Broke
the Plain "—Film.
8.50, News. 9.5-11.5, Wendy Hillier as
Grace in “ The YTame of Grage Darling,” a
new play. by Yvette Pienne.

MONDAY, JULY ioth.
3-4, ' Fiat Justitia.” Ixcerpts from Famous
Trials of Literature and Drama. Cast includes
D. A, Clarke-Smith and Alan Wheatley.
9, Friends from the Zoo. 9.15, British Movieto-
news. 9.25, Musical Bee. 10.5, Cartoon Film.
10.10-16.20, ‘“ This Motoring,” illustrated in
verse and cartoon by Reginald Arkell and Harry
Rutherford.

TUESDAY, JULY 11th.
3, " lock Here!” (as on Friday at ¢ p.m.).
3.35, British Movietonews. 3.45, Foundations
of Cookery—Marcel Boulestin.
9, Gaumont-British News. 2.10-106.406, “ In-
quest,” a play by Michael Barringer.

WEDNESDAY, JULY z2th, |

3-4.30, “ Gallows Glorious ” (as on Saturday
at 9 p.m.)
9, Youndations of Cookery-—Marcel Boulestin.
9.15, Cartoon Film. 9.20, “ East End ’—Talk.
10.5, Demonstration of Ballroom Dancing by
Alex Moore and Pat Kilpatrick. 10.15, British
Movietonews. 10,25-10.35, Ltienne Amyot,
pianoforte.

+ with which it is supplied.

The action takes

Ir

In Forthcoming Issues

FOUR-BAND TRANSMITTER. Do
sign and construction of efficient and
inexpensive equipment using the new
tetrode transmitting valve,

Notes on the ELECTRIC GRAMO-

- PHOMNE. Further information on the
flexible high-quality amplifier recently
“described. SN ! ‘

MASTERING MORSE. Aid to practis-
ing the code at home. o .

Allen Concentric Re-entrant

Loud Speaker

ESIGNED for sound distribution in

~ offices, factories, etcs, this loud speaker

is designed for fixing either to the wall or

ceiling by means of the universal bracket

It is 22 inches in

diameter, but stands only seven inches from
the surface of the wall.

The combined horn and reflector is built
up of two metal spinnings, which are formed
in such a way that they are unlikely to be
set into mnatural vibration by the “sound
waves. They give complete protection to
the front of the unit, which should he quite
impervious to driving rain if the loud
speaker is required for outdoor use.

Tests showed the useful frequency re-

The Allen concentric re-entrant loud speaker.

sponse to be from r30 to 5,000 cycles. The
important section between 150 and 1,000
cycles is remarkably free from resonances
and as a consequence speech is very natural.
The output extends, with some attenuation,
above and below the limits given, and re-
production of music is excellent as judged
by PA standards.

Impedances to suit all standard outputs.
can be supplied. :

The price of the loud speaker complete is
£z 18s. 6d. and it is available in various
colours, including pastel shades to match
interior decoration schemes. The malkers
are Allen Acoustics, 62 Blandford Street,
London, W.1. . )
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The Cart Before the Horse

‘EN spite of the remarks I made the other
A week in defence of push-button tuning
(April 27th), I bave received a large
‘amount. of correspondence from the old
diehard brigade who are always opposed
to progress in any form, and spend their
lives prating "about the good old days
_which exist only in their imagination.
Their' ‘chief moan about push-button
‘tuning is that it is a sign of growing lazi-
_ness, just as though laziness were a vice
.instead of being, as it is, the great charac-
teristic ,which distinguishes the human

Diehard Dia} Twisters.

race from the beasts that perish; the
- characteristic which -has been responsible
+for every single scientific advance that has
ever been made, I '
Our early forebears in the jungle in-
_vented their primitive method of signalling
‘by means of a drum simply because they
:were too lazy to hack a way through the
.jungle and deliver their message in per-
~son, and'so it has gone on. Broadcasting
Jtself, ‘and now television, exists simply
‘because we are too darned lazy to go to
the theatre or lecture hall in person, but
prefer to have our entertainment and
 moral uplift in the comfort of our own
 homes.
Even some of our manufacturers do not
yet appear to realise that the day is fast
approaching when the wireless receiver
will be permanently banished to the cellar
along with the gas meter, and all the
other necessary adjuncts of life, all tuning
‘being done by remocte control. There
are, of course, some minds which move
‘more slowly than others, and for them it
is well that the slow and sfately system of
tuning by dial twisting should be retained
“as an optional arrangement for bringing in
~the programmes; that is why sets still have
dial tuning in addition to push-buttons,
1 have, however, always thought it
. ‘rather unfair that for the sake of these old-
-world listeners we should all be compelled
to pay for tuning dials and other Victorian
crelics which we do not-want. 1 have
often wondered, in fact, why some pro-
*gressive manufacturer’ didn’t bring out a
“set in which dial tuning was optional, and
‘could be bought as an extra by those
“whose minds were ruled by a sentimental

‘régard for past and Bygone things rather

- summer days.

than by the cold logic of science. I was,
- therefore, very gratified when I heard that
certain manufacturers were intending te
‘provide this “‘ optional’’ arrangement,
You can therefore imagine my astonish-
~ment and chagrin when I found that the
cart was being put before the horse, and
that it is the push-buttons and remote con-
trol that are the extras, the old-fashioned
‘dial-tuning arrangement being still the
fundamental part of the set. In other
words, for some inexplicable reason the
sentimentally minded diehards are once
more being pandered to, and we modemns
have to pay for it. If I want a wireless
set, therefore, I still have to buy some-
thing I don’t want in order to get some-
thing I do want, so that manufacturers
‘may not offend the tender susceptibilities
of the Dundreary-whiskered brigade of
dial twisters:  As John Henry used to say,
“It’s all wrong.” , »

You Have Beén Wamed

ET has always been astonishing to me

how some people, who in most respects
‘are the very embodiment of honesty and
other forms of moral rectitude, are, in
certain things, the very reverse of them.
Only the other day, for instance, a well-
known'  bishop of my acquaintance
endeavoured to get me to secure for him
a well-known make of wireless set at a
redaced price, and seemed quite  hurt
when I told him that if I did that both he
and T would be guilty of robbing some
unfortunate wireless dealer of his just
dues, fully as rmuch as if we had put our

~hand in his till and taken the money out.

The reason why T raise this point is that
I have just been reading a long exhorta-
tion in the wireless column of a well-
known mnewspaper on the necessity of
watering the wireless earth if good recep-
tion is to be maintained in these dry
Apart from the fact that
the days are far from dry, the whole
exhortation was, to my mind, technically
unsound. If you have buried your earth
deep enough it won’t need any watering,
and if you haven't done so0, no amount
of watering will make any but a tem-
porary difference to it.

The thing which really stuck in my
gullet, however, was the statement that,
if househoelders do not pay a water rate for
their gardens, they must be careful not to

“use a garden hose for watering the wireless

earth, as if they did so they would be
guilty of stealing water from the company.
They were told, however, that they were

- at full liberty to use as much water as they

liked if they carted it along in a can.
Morally speaking, I should have thought

that if you are bent on robbery it is

“equally as bad if you take the'goods by

small - instalments as’ if you take them

" wholesale, -

" inspector,
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By FREE GRID

However, it is the legal rather than
the moral aspect of the case which con-
cerns me here. I have no hesitation in
stating that unless you pay a non-domestic
water rate in addition to the ordinary one
you are committing a breach of the law
by watering your wireless earth, no matter
whether you employ a hose or a watering
can, and I feel sure that the barristers
among you will support me in my conten-
tion. It is mof in the same category as
using a watering can for the flowers.-

The whole case was fought out in the
courts in 1932 when a wretched woman,
who paid only the ordinary domestic
water rate, was fined for washing a horse’s
feet with a watering can, and it availed
her little to show that her next-doot
neighbour, who also paid only : the
domestic -rate, used far more cansful of
water on his garden than she did on the

- horse’s feet. :

Although the connection between wire-
less earths and horses’ feet is not obvious,
it is my contention that they both equally
fall ‘outside the category of flower beds

and lawns. In any case, as I have
e
;a4 }?% SO

already shown, it is, technically speaking,
a waste of time. If, however, in spite of my
words of warning, any of you persist in
this foolhardy habit don’t forget to keep
a weather eye lifted for the water-board

Tailpiece
/"HEN choosing a wireless receiver
¢ to run off the electric lighting
mains,”” says a well-known woman’s jour-
nal, ““make sure that you get the correct
type to suit your mains, which may be
what are known. as the AC or the DC
type.  If an AC set is connected to. DC
mains or vice versa its performance may
be disappointing.”  This information
qught to be of real help to. The Wireless

"V

H

"World technical staff,
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ALL-ROUND IMPROVEMENTS
IN PERFORMANCE AND QUALITY

LTHOUGH the past year or two has

design, with the exception of automatic
tuning, there has been an immense advance
in performance and reproduction. Even the
most modestly priced British receiver today
shows an incomparable imiprovement over its
prototype of 1936 and 1937.

The part played in this progress by Mullard

Red “E” Valves is worthy of special note, for

their outstanding advantages have solved
many of the problems which previously
faced the designer.

seen no radical developments in receiver ‘

electrical characteristics these valves represent
a fundamental advance. Their small physical
dimensions have facilitated chassis layout,
while at the same time setting a new standard
i reliability and freedom from mechanical
noise. Their unique principles and characteris-
tics have contributed in no small measure to

"Quahty reproduction, and have given real

entertainment value to short-wave listening.

In the wble below, a typical “E” Valve
combination is described. It clearly illustrates
the opportunities which now exist for
including desirable refinements in receivers

Both in mechanical construction and of practically every price group. .
TYPE DESCRIPTION OUTSTANDING FEATURES EFFECT ON SET PERFORMANCE
ECH3 Triode-Hexode High Conversion Gain (0.65 mA/V); small ‘INI;? ::v;; tiggg;’{;‘;‘f;pg; o?ig;t'
3 ( 3 s . < 3 8 .
Frequency Changer ggltlzgll;gnﬁloxgtemdyne voltage; low heater noise level and reduced frequency
puon. drift.
EFg Variable-mu - Operates on “ Sliding Screen” principle. Reduced modulation distortion.
H.F, Pentode Improved variable~mu characteristics ; high
slope; low anode current.
EBC3 Double-Diode-Tricde Specialised design and “E” construction High Voltage Gain with minimum
result in great efficiency when employed as distortion. ) .
L.F. amplifier in R.C. coupled circuits.
EL3 Output Pentode Power Output—3.25 Watts at 5% distortion; Quality reproduction with ample
: 4.5 Watts at 10% distortion. output for normal requirements.
AZx Full Wave Rectiffer Good regulation characteristic. Dependable performance.

The Mullard Technical Service Department will be Pleased to supply comprehensive data
or reply te any enguivies in velation to the Mullavd “"E” Series.

THE MULLARD WIRELESS SERVICE 0. L

Valves

TD., Century House, Shafteshbury Avenue, W.C.2

Mention of ** The Wireless World,” when writing to advertisers, will ensuve prompt atiention.

- Jury 6tH, 1939,
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Part II.-RF, FC AND IF
RECEIVER CIRCUITS

By W. T. COCKING

FTER the general preliminary dis-
cussion in Part I we can turn o
a consideration of the actual
receiving equipment. It may be
of interest at this point to note that the
design of this apparatus was commenced
early last November. The paper design,
construction of the experimental model
and initial testing occupied about two
months.  After .this another month was
occupied by general testing and minor
modification.

This may seem a long time, but it must
be remembered that there are only two
hours of day-time transmissions each day.
Consequently, in a month only about forty
hours’ testing on signals is possible. Much
development work can, of course, be
carried out without signals or with a local
oscillator, but for many tests signals are
essential. :

By the end of January the apparatus
had reached practically its final form, and
sincg, then to the time of writing it has
been used almost daily in The Wireless
World Laboratory. During this period of
four months the apparatus has never
failed to give a good picture and no defects
of any nature have developed. The
atmost confidence is consequently felt in
the reliability of the gear.

Constructionally, the apparatus is divided
into two main units-—receiver, fube
assembly and time-base, and the power
pack. The former, however, is also really
in two parts; there is a main chassis of
‘steel which carries the tube, deﬂecting'and
focusing coils and time-Dbase, and a separ-
ate aluminium chassis for the receiver—
the two being bolted together to form a
single unit. This is done for two reasons:
first, a steel chassis is necessary for the
tube assembly in order to obtain adequate
rigidity and an aluminium (or copper)
chassis is very desirable for the receiver in
order to maintain stability ; secondly, the
sub-division of the apparatus makes con-
struction easier, since the separate units
are more easily wired.

The Receiver

“The complete circuit diagram is shown
in Fig. 7. The upper part of the drawing
represents the receiver proper and the
components are carried by the aluminium
sub-chassis, while the lower part of the
diagram shows the time-base and tube
which are carried by the steel chassis to
which the receiver chassis is bolted. Ten
valves are used in the receiver and five in
the time-base. Of these V1 is an RF stage

and Vz a frequency-changer; V3, V4 and
Vs are IT stages and V6 is a diode detec-
tor. Then comes the VF stage V7, fol-
lowed by a DC restoring diode V8. There
is then a combined phase-splitter and
cathode-follower Vg and a sync-separator
Vr1o. In the time-base Viz and Vij are
respectively the line and frame saw-tooth
oscillators, and Vit and Vi4 are diodes
through which the sync pulses are applied.
V13 is another diode which is provided to
damp out oscillation on the line fly-back.
An RF stage is almost essential in a
sensitive superheterodyne, for as an RF
valve introduces much less noise than a
frequency-changer, a much cleaner back-
ground in the picture is obtained when it
is used than when the frequency-changer
is the first valve in the set and the IF gain
is increased ‘to maintain the same sensi-
tivity.  Although coupled pairs of tuned
circuits for the intervalve couplings enable
greater gain to be obtained for a given
band-width than single-circuits, the latter
‘are adopted in both RF and IF circuits.
There are good reasons for this. The
advantage in gain of two-circuit couplings
is only retained if the total capacities in
circuit are of the same order. With single
circuits variable inductances can be used
for trimming, but with two circuits this is
usually very  difficult to arrange and
capacity trimmers must be used. This at
once makes the total capacity very appre-
ciably higher with two-circuit couplings

73

HE design of the receiver portion

of the equipment is considered in
some detail in this article.  The dis-
cussion covers the radio-frequency,
[requency-changer and - intermediate
frequency circuils and the problem of
gaimn contrel is treated.

e

In this view of the apparatus,
the receiver is clearly shown in
the foreground, and above the chassis it
consists simply of alternating valves and
coil cans,

than with single circuit. As a result
their advantage is largely, if not com-
pletely, lost. They still retain the advan-
tage of providing Dbetter selectivity,
however, but this is not important if the
selectivity with single circuits proves’
adequate, as in practice it does. The
single-circnit couplings are considerably
simpler to produce and adjust. -

The RF (ircuits

Mazda SP41 valves are used for the REF
and IF stages, since they have a high
mutual conductance with low capacities,
and the input resistance at 45 Mc/s is quite
high in view of the mutual conductance.
It is only about 2,000 ohms, which may
not seem very high, but everything is
relative, and it seems high compared with

-older valves like the AC/SP3 of similar

mutual conductance.

The input circuit L1 is tuned, like all
the other circuits, by the stray and valve
capacities; the inductance is variable for
trimming, however.  The variation is
obtained by a form of spade tuning, for a
control knob on the coil screen enables a

, brass plunger to be inserted to the desired

degree inside the coil form. The effective
inductance depends on the position of the
plunger relative to the coil.

No artificial damping 1s introduced in

‘this circuit because, in addition to the coil

losses, the circuit is damped by the input



Magnetic Television Receiver-— :

resistance of Vi, and also by the connec-
tion of the aerial feeder to the primary
winding.  As the valve resistance is about
2,000 ohms the total effective damping on
the circuit with. optimum coupling to the
feeder is equivalent to a shunt resistance
of rather less than 1,000 ohms. The cir-
cuit is, in fact, quite heavily damped and
gives an adequate band-width in conse-
quence.

The coupling between the RF and fre-
quency-changer valves is by means of the
tuned-grid circuit, but in view of the
heavy damping which the circuit requires
for the desired band-width, it is permis-

5
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sible to use a feed-resistance R4 instead
of an RF choke., This represents a con-
siderable saving in cost and space, since it
is done in all stages.

The input resistance of the frequency-
changer is considerably higher than that of
the RF stage, and on this coupling there is
no damping infroduced by the aerial cir-
cuit. The feed-resistance R4 plays a part,
but in this case it is given the fairly high
value of 10,000 ohms, so that it does not
represent a major part of the circuit damp-
ing. The result of this is that the circuit
L2 is noticeably sharper in tuning than L.

A triode-hexode frequency-changer is
used, despite the fact that an SP42 with

JULY 6ih, 1939.

separate oscillator will give much more
gain. The “‘gain” of the frequency-
changer, in fact, is not far off unity. The
two-valve circuit, however, is more com-
plicated and more difficult to set up, and
it seems to the writer that the extra valve
can be more usefully employed elsewhere.
The so-called modified Colpitt’s oscilla-
for circuit is used and consists of £.3 tuned
by the condenser C8. The coil is former-
wound for rigidity and an air-dielectric
condenser is used ; both are included in the
same can and the condenser has an insu-
lated extension spindie for adjustment.
The grid condenser C7 has a capacity of
only 10 puk, this value being selected
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ment is shown in the upper part of this

diagram and the time-base in the lower.

Vio is the sync separator and Viz and Vr 5

are respectively the line and frame scanning
oscillators,
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Magnetic Television Receiver—
because it gives the correct amplitude of
oscillation. At first, the usual o0.0001 pF.
condenser was used, but it was found quite
- difficult to secure the correct amplitude.
It could be done, of course, by careful coil
design, but there was no simple control of
amplitude apart from damping the circuit
by shunt resistance.

This is not a very good course because
it makes the oscillator circuit poor and the
frequency stability is not very good. At
length it was decided to use a good cail
which would normally lead to excessive
amplitude, and to control the amplitude
by the grid condenser. This condenser

Wireless
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acts as a coupling between the valve and
the tuned circuit, and so we have the desir-
able result of a good tuned circuit loosely

coupled to the valve, both factors which

make for good frequency stability.
It is not anticipated that the capacity of
C7 will need to be altered from 1o upk.

with the valve and tuned circuit specified, .

but if for any reason a different valve or
circuit is used the amplitude of oscillation
is readily adjusted by changing this capa-
city. The use of the correct amplitude is
rather important, because if it is too small
the conversion gain falls off, and if it is
too great a form of parasitic oscillation is
very liable to occur.

15

The coupling between the frequency-
changer and the first I valve V3 is by the
tuned-grid circuit, but L4 is given a value
such that with the stray capacities it tunes
in the region of 13 Mc/s instead of the
45 Me¢ /s of the signal circuits. Otherwise
this coupling is the same as the RF
coupling Lz.  All the IF couplings are
alike and consist of the variable induct-
ance with the coupling condenser in a
screening can. In this case C10 is in the
can with L4 and is supplied with the coil ;
this is why C4, Cx0, C14, C17 and Czo do
not appear in the list of parts. For the
same reason C8 is not included ; it is part
of the oscillator tuned circuit assembly.
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Because it is intended that L4 be tuned
to the mid-band intermediate frequency
and because the capacity on this circuit is
higher than on the others the feed-resist-
ance R10 is given the low value of 1,500
ohmmg. This resistance provides the major

portion of the circuit damping, for the in-
put and cutput resistances of the valves
are too high to have much effect at 13
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in oppusite directions about the mid-band
frequency to broaden the band-width.
The last L¥ circuit is L7 and couples V5
to the diode detector V6. This circuit is
intended to be tuned to the mid-band fre-
quency and is consequently damped rather
more heavily than the two preceding ones.
The feed-resistance R23 to V5 has a value
of 5,000 ohms, but the circuit is also
damped by the input resistance of the de-
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The detector efficiency, however, is only
of the order of 50 per cent., which fact
alone raises the input resistance to about
2,000 ohms. Other minor factors enter
and tend to make the resistance of the
order of 2,000-2,500 ochms. The external
damping applied to L7 is thus equivalent
to a shunt resistance of some 1,400-1,700
ohms,

The adjustment of the circuits, and the

Me/s.  The input resistance iz of the order
of 25,000 chms.

The two following stages ¥
have 1 !

4 and Vs
ical couplings Lg and LG with
feed-resistances R1y and RBzo of 5,000
ohms,  These circuits are thus more
sharply tuned, and are, in fact, rather too
shaip for tuning to resonance, It is in-
tended. however, that they be mistuned

LIST OF

RECEIVER.

v Aenal cold, 45 .Mefs, Li Teto-Seott VIA
1 REF coil, 45 Mcis, L2 Peto-Scott VIR
¥ Gsallator coil, 58 Me/s, L3, €8
Peto-Scott VIO
4 I¥ coils, 13 Mc/s, L4, L5, L6, L7
Peto-Scott VIIF
Ilixed condensers:
3 10 mmfds., ceramic, £7, €21, €22
Dubilier CDS3
2 c.oo1 mid., mica, €1, £11
Dubilier 69oW
o.o1 mid., mica, €2, €3, €3, €6, C9,
Ciz2, €13, €15, Ci6, €18, €19
. Dubilier 6g1W
1 c.o2 mid,, tubular, €23 Dubilier 4601/%
2 o.1 mfd., tubular, 350 V, €24, €25

L

Dubilier 4603/S -

1. o.25 mid., tubular, €26 Dubilier 4606/S
Resistances :

1 50 ohm, ¥ watt, R26 Frie
2 100 chm, } watt, R2, RI2 Frie
3 150 ohm, § watt, R18, R21, R25 Erie
1 200 ohm, § watt, R6 Erie
3 500 ohm, § watt, R9, R19, R22 Erie
1 1,500 ohm, 4 watt, RI® Erie
1 2,000 ochm, § watt, R24 Erie
2 4,000 ohm, & watt, R3, RI6 Erie
6 5,000 ohm, 4 watt, Ri, R}, R13, R17,
R2¢, R23 Erie -
1 6,000 ohm,, & watt, R30 Erie
2 10,000 ohm, 4 watt, R4, R32 Erie
1 15,000 ohm, § watt, RZ% Erie
1 25,000 ohm, 4 watt, RS Erie
2 50,000 ochm, 4 watt, R7, R8 Erie
1 75,000 ohm, 4 watt, R14 Erie
2 1 megohm, } watt, RZ8, R31 Erie
1 65,000 chm, 1 watt, R33 Erie
1 3,500 ohm, 2z watts, R27 Frie

=

Potentiometer, wire-wound, graded,
15,000 ochm, R15 Reliance “* TW/G "’
LEddystone 1orx

1 RE choke, L§
1 Coil, r44.5 ptf, L10 Wearite POy
1 Coil, 37.5 pH, L8 Wearite PAS
7 Plug-top valve connectors Belling-I.ee 1175
6 Valveholders, British octal, chassis

mounting ‘ Clix X110
1 Valveholder, 7-pin, chassis mounting.

Clix X112

1 Valveholder, 5-pin, chassis mounting

Clix XI1I

2 Valveholders for Mazda D1
Belling-Lee 357/H
Peto-Scott

Chasgis, aluminium

The BF, FC and IF siages are mounted on the
long channel section of the receiver chassis, while
the side section carries the defector, VF stage,
D€ restorer, phase splitter and zyne ssparator.

tector.  As this has a load resistance Ragq
of 2,000 ohms, it would have an input re-

sistance -of 1,000 ohms only under ideal

_conditions.

PARTS

2 yvards G.E.C. twin-core 110/.0076 )
Domestaffex Peto-Scatt Waugog

Valves:

*5 SP41, 1 SP42, ¢ ACTHT, 2 Dx Mazda

1354 V  Mullard

TIME BASE.

1 Scanning kit, including focus coil,

L85 frame yoke, L14, L15, L16,

L.17; {rame choke, Chl; line de-

flector coils, LI13; and shroud,

line scanning transformer, L11,

Liz Baird
1 Potentiometer, 0.5 megohm, R48

Reliance “TW’

1 Potentiometer, 50,000 ohms, wire-

wound, R47 Reliance " TW "’
1 Potentiometer, 20,000 chms, wire-

wound, R45 Reliance ““TW "’
2 Potentiometers, 2,000 ohms, wire-

wound, R38, R43 Reliance ** TW >’
Condensers ;

1 0.001 mid., tubular, €28 T.C.Cy51

1 o.0025 mfd., 2,000 V, {tubular, €33

T.C.C.

1 0.1 mid., tubular, €27 T.C.C.341

1 o.25 mid., tubular,£32 T.C.C.341
3 0.5 mid., tubular, €39, €31, C38

T.C.C.3sx

2 8 mfd., 150 V, €34, ¢35 T.C.C. “FT”

2 8 mid., 450 V, €36, €37 T.C.C.802

1 50 mfd., 12 V, electrolytic, €29

T.C.C. “FT"
Resistances.
1 1,000 ohm, % watt, R42 Erie
1 10,000 ohm, 4 watt, R3§ Erie
I 20,000 ohm, % watt, R34 Erie
I 50,000 ohm, } watt, R49 Erie
1 J00,000 ohm, % watt, R36 Erie
1 0.5 megohm, 4 watt, R4l Erie
I 1,000 ohm, 1 watt, R39 Lrie
I 20,000 ohm, 1 watt, R44 Erie
T 2,000 ohm, 2 watts, R37 Erie
I 20,000 ohm, 2 watls, R46 Erie
1 Comnector, 1o-way Bryce 5C6
3 Wander plugs Clix MPI

5 Valveholders , 5-pin high-voltage
Belling-Lee 352/5

Chagsis and tube mounting Peto-Scott

Valves:
2 2D4A, 1 URiC Mullard
1 AC/P Mazda
1 4IMP Cossor
1 Magnetic tube, oin, Baird

effects abtainad, will be described later in
detail, for there are actually several dif-
ferent ways of adjusting them to give
different IF characteristics. In general,
however, the intermediate frequency is
13 Mc/s, and for double sideband recep-
tion all IF circuits are first tuned to this
frequency and then L3 and L6 are mis-
tuned by roughly equal amounts in oppo-
site directions.

This greatly broadens the response
curve, and naturally the amplification falls
also. The gain, however, is considerably
higher than if all circuits were tuned to
resonance and more heavily damped to
give the same response over the pass-band.
Moreover, the selectivity is higher.

The choice of 13 Mc/s for the inter-
mediate frequency is dictated by practical
considerations. It is found to be quite
difficult to prevent harmonies of the inter-
mediate frequency, which are necessarily
generated in the detector, from being
passed back to the input circuits. Very
thorough filtering and screening is neces-.
sary for the complete avoidance of this
feed-back, and this is often rather difficult
to accomplish.

Now if one of these harmonics reaches
the input.circuits and falls near 45 Mc/s
in frequency, it produces an unpleasanj
background to the picture. The pattern
produced depends on the precise frequency
relationships, but it usually takes the form
of a series of light and dark parallel lines
over the picture—generally diagonally
across it. In more severe cases the effect
is more in the nature of a very dirty back-
ground with no very noticeable structure.

The easiest and cheapest way to avoid
this trouble is to choose the intermediate
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frequency so that none of its harmonics
falls near 45 Mc/s. This course permits
a perfectly clean background to be ob-

tained with but little screening and filter-

ing. There are several possible bands of
frequencies within which interference is
absent,

The lowest of these is a narrow band
just under 7 Mc/s. As the intermediate
frequency is increased above this the clear
bands progressively become wider. There
is a muderately wide band centred on 10
Mc/s, and one of just over2 Mc/s in width
centred on 13 Me/s. There is also one of
more than 5 Mc/s in width centred about
18.5 Mc/s.

It is an advantage to work in a wide,
clear band, but it is inadvisable to make
the intermediate frequency too high, since
then the difficulty of maintaining stability
becomes more serious. On all counts 13
‘Mc/s proves the best compromise and one
which is in practice entirely satisfactory.
The factors affecting the choice of inter-
mediate frequency have been dealt with in
greater detail in a previous article.!

IF Filter Circuits

The detector is a low-impedance low-
* capacity television diode with 2 load re-
sistance R24 of 2,000 ohms. " The IF filter
comprises L8 and Lg, with C22 and the
input capacity of V7. The condenser Cax
is, of course, the capacity threugh which

the diode IF circuit is completed and cor-

_responds to the reservoir capacity of a
‘mains yectifier. Itis given as small a value
as possible in order to keep the total cir-
cuit capacity small.

 The coil L8 is chosen to have an induct-
. ance which resonates with its self-capacity
‘at about-13 Mc/s, so that at this frequency
it offers a very high impedance and gives
good filtering in conjunction with Czz. Its
main purpose is to prevent appreciable IF
voltages being developed on the grid of
V7, where they would tend to overload
this valve and also reduce the IF stability
through increasing the possibilities of feed-
back. The coil used is actually a standard
superheterodyne coil, the Wearite PA6 of
37.5 pH inductance. Only one winding
 is used. This coil was selected because it
proved erntirely satisfactory, and is an
inexpensive standard component.

At frequencies above 13 Mc/s the cir-
cuit L8 with its self-capacity behaves as a
condenser, and gives very little filtering
action to the harmonics of the intermediate
frequency. Those in the neighbourhood
of 45 Mc/s—the nearest are 39 Mc/s and
52 Mc/s—are especially important, and
the second filtering stage is provided to
confine them to this circuit. This com-
prises an USW choke Lg, which functions
in conjunction with the input capacity of
V7.

. 7Before turning to the VI stage, it will

be advisable to deal with certain other
points in connection with the earlier cir-
cuits. V4 and V3 are both run close to
their maximum rating to secure full gain

L The Wiveless World, March roth, 1938.
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and the greatest voltage handling capacity.
The HT line is 250 velts and both anode
and screen are fed from this through 500-
ohm resistances R1g and R2z. De-
coupling condensers C16 and C1g of 0.01
pF capacity and of the mica-dielectric type
are provided. Common decoupling is
used for anode and screen circuits: Bias
is obtained by means of 150-chm cathode
resistances.

In the case of the RF and first IF valves,
it is desirable to be able to vary the grid
bias for gain contrel purposes.
once introduces difficulties.
increase the bias would also increase the
input resistance and change thé input
capacity. Both would be important in the

case of the RF valve, but only the capa-'

city change would exercise an appreciable
effect on the performance in the case of an
IF stage. Experience shows that the
changes of tuning and damping brought
about by altering the grid bias do notice-
ably affect the picture qualty.

Fortunately, the trouble can be over-
come by suitably biasing the suppressor
grid as well as the control grid. For the
SP41 valves, the suppressor bias must be
about fifteen times the control grid bias.

This is arranged quite, simply by the
network shown in Fig, 1. V1 and V2 are
each provided with their own initial bias
resistances, Rz and Riz, of 100 ohms,
which also provide decoupling. These re-
sistances are taken to chassis through a
common variable resistance R15 of 15,000
ohms, which acts as the gain control: The
suppressor grids are taken to chassis, so
that the full voltage developed across R1j5
is applied as negative bias to them.

The control grids are taken through de-
coupling resistances R1 and R1T1 to a tap-
ping on a voltage divider connected across
Rx5. This comprises R13 and Ri4, and
the values are chosen so that one-fifteenth
of the voltage across R15 is applied as
negative bias to the control grids. These
valves are also run at a lower anode and
screen voltage than the others, the de-
coupling resistances R3 and R16 having a
value of 4,000 ohms.

This system works very well in practice

and completely removes any visible effect
on the picture quality of bias voltage
changes. The control of two stages gives
quite a wide range and, except in extreme
cases, makes it unhecessary to use an
attenuator in the input when receiving
strong signals.

FIVE-METRE DX

Difficulty of Identifying Genuine
Signals

WHILST the particular brand of atmo-
spheric conditions that produced the
spate of long-distance five-metre signals a
few weeks ago is neot likely to occur very
frequently, it is well to be prepared for any
repetition. Its relatively long duration—
almost ten days—so focused attention on
the 56 Mc/s band that it is nightly being
combed with great care for anything re-
sembling a DX signal.
That a few have been heard is evident,
for on several occasions DBritish stations

This at-
Merely to-

=

7

calling either French or Italian amateurs
have been noted. '

© ¥rom reports received contacts have been
effected with one or more Italian stations on
five metres during the last week in June.
Confirmation of these may be forthcoming
in due course.

Unfortunately, the identification of five-
metre signals' is made more difficult than it
need be by the presence of harmonics of
amateur stations using the 20- and 4o-
metre wavelengths and which, in the
writer’s case, often reach a strength of Rg.
When a signal of this intensity is proved
to be the eighth harmonic of a station 24 to
3 miles away, one is led to think that a
little rearrangement at the tfransmitter
would not be too much to ask. ‘

Apart from the fact that the even har-
monics cause unnecessary -interference to
amateurs vsing the higher-frequency bands,
one of the odd harmonics will fall danger-
ously close to the A.P. vision channel.

During the next few months it would
seem advisable to keep alive to the possibili-
ties of five-metre DX and those who can
do so might make a special effort on Sunday,
July gth, as many portable stations will be
active, this being the R.S.G.B. 56-Mc/s
National Field Day. GzMC.

The Wireless Enginéeff

IN modern radio receivers there are tnany
uses for biased diode rectifiers; they are used
to provide AVC voltages, ‘‘ quiet tuning’”’ and
oceasionally for signal rectification. The pro-
perties of biased diode rectifiers are fully con-
sidered in an article in the July issue of our
sister journal, The Wiveless Ingineer, which
is published at 2s. 6d., and is obtainable from
booksellers or -from the publishers, Dorset
Heuse, Stamford Street, London, S.E.1.

Another article in the same issue contains a
description of an experimental 200-watt ultra-
short-wave transmitter and aerial system which
has been installed at the National Physical
Laboratery for research work on the propa-
gation of waves in the frequency range 100-
150 Mcfs.

- A moathly feature of The Wireless Engineer
is the Abstracts and References section, com-
piled by the Radio Research Board, in which is
given abstracts of articles on wireless and allied
subjects published in the world’s technical
Press.

HENRY FARRAD’S SOLUTION
(See page 4)
THE power consumption mentioned seems
reasonable for a small receiver, pre-
sumably of the AC/DC type. And it could
not absorb substantially more in itself with-
out breaking down through overheating.
But receivers run on DC mains have, as
likely as not, the chassis live. There are
a number of points where it would be quite
possible for a short-circuit between chassis
and earth terminal. If the earth connec-
tion is not exceptionally good, being, per-
haps, a short copper tube, the short-circuit
due to such a fault, as explained in a recent
Wiveless. World article,* may not pass
enough current to blow the fuse but dissi-
pates in the earth many times the power
used by the set itself.

This possibility can be investigated
either by getting the dealer to measuge the
voltage between the earth terminal and a
water-pipe earth; or by examining the
registration of the electricity meter for
measured periods with and without the
earth connection. To make quite sure, the
aerial should be disconnected at the same
time as the earth.

* April 28th, 1939.




AN ENGINEER’S REACTE@NS TO
THE PROGRAMMES

AVING no wish to tantalise
friends in the north and west, I
have hitherto kept off what may
be called the viewer’s side of tele-

«Vision. But now that there seems to be
a distinct stirring towards extending the
service outside the London region, readers
elsewhere may care to have a few non-
commercial and non-political views—yes,
views seems to be the right word—on
television from in front of the screen.

‘The biggest surprise T have had in tele-
vision—with the possible exception of see-
ing the theoretically beautiful electron
cameras and supersonic light relays
actually made to work—is not technical
atall. It is the entertainment value. My

'object in getting a receiver was purely to
keep in touch with technical develop-
ments, so that when writing to you I
wouldn't give myself away by such things
as referring to the difficulty of tuninfg in
such a broad signal as the vision channel,
It never occurred to me that I might take
an interest in the programmes as pro-
grammes. Comparing the time and money
available for producing films and tele-
vision plays, it seemed obvious that tele-
vision could have no more than a novelty
appeal to a public brought up to seeing
every few days a film costing a fortune,
in which each scene has been ‘‘shot”’

_end seems painfully tedious.

By
“CATHODE RAY”

An untouched photograph of
a television screen showing
the tuning signal transmitted
by the B.B.C. to enable the
receiver controls to be ad-
justed accurately before the
commencement of the pro-
gramme.

of an interviewer’s face
blinking in the studio lights
for five minutes or more on
So the un-
attractiveness of the entertainment is one
of the two stock reasons people give for
not buying - television (the other, of
course, being that ‘““sets are bound to
come down in price’”). On the other
hand, in taking every opportunity of hear-
ing the views of people who either own a
set or drop in fairly regularly to see some-
one else’s, I have not heard a single hint
that they have been drawn to the screen

at first and then have lost interest as the -

novelty wore off. They are unanimously
enthusiastic. And they range from people
who are used to a high standard of
London entertainment and care. nought

A recent O.B. 6f the International Professional golf match.  An operator with his carnera is to be

seen on the left. Major sporting efforts
anything up to twenty times and the best
selected for showing.

The curious thing—and an unfortunate
one for the sale of sets——is that the fore-
going belief is entirely confirmed by
casual views of television in exhibitions,
shops, or even friends’ homes. After the
slick production in the cinema, the sight

are a feature of the B.B.C.’s transmissions.

for technicalities, to hard-boiled engineers
who got a receiver for the same reason as
mine. It is astounding to find the latter,
steeled to derive no more interest or
emotion from the most sublime sound than
from a test oscillation, sitting down ‘night
after night enjoying the television pro-

- grammes, One person has said that if he
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could keep only one set he would part with
his sound broadcast receiver and hang on
to the television outfit.

That is not to say, of course, that there
is no criticism of programmes. Far from
it. But it does go to show that the dealers’
claim that people can judge only after
having a set in their home is not just sales
talk. i :
I have been trying to get down to the
reason -for this curious result. Tt seems
to be a complex reason, composed of
many ingredients. I don’t think that the
novelty or wonder appeal can be ruled
out altogether. Even now the thought of
what is happening when I am able to re-
ceive a television programme sometimes
(in the American phraseology) kinda gets
me.

Direct Presentation

Another element ‘in the thing is the
acknowledged psychological difference be-
tween direct and indirect presentation.
There is o widespread prejudice against
broadcasting of gramophone records, even
when they allow of a higher standard of
performance. I have been interested to
notice the reactions of my private aundience
to special outside broadcasts; such as the
departure of the King and Queen for
Canada. Although technically inferior to
the newsreel of the same event broadcast
later, they arouse incomparably more en-
thusiasm. People don’t start cheering a
newsreel as if they were standing on the
kerb while Their Majesties passed by.
There must be something in the thought of
it actually happening at that moment, in-
stead of merely being reconstructed for
dispassionate inspection on a subsequent
occasion. B -

Judged by film standards, these special
broadcasts, and in varying degrees almost
everything in the television programmes,
is intolerably slow. _ Anything up to
95 per cent. would be cut by a film editor.
I am beginning to wonder if people are
getting rather tired of being battered and
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jetked around the high-spots of the
week’s action throughout the world in five
breathless minutes like a thousand horse-
power butterfly, and find the more
natural tempo of television something of
a relief. o

.There is- another  and more subtle
difference between the film ard television.
‘Films are -addressed to people in the
mass; television to the individual or
family. It is more, intimate and personal.
The anncuncers are speaking to you at
home ; not to a vast audience in an audi-
torium. The difference can be felt imme-
diately when an ordinary film is televised.
It there is a commentator ‘he speaks in
the. characteristic slightly ~ breathless
declamatory style, as if he is afraid of
being thrown out before he has said all
he wants to, ‘ -

~The “"atmosphere’” of television that
grows on one is perhaps due very largely
to the continuity of organisation. One
has only. to think of favourite sound PrO-
gramme features such as ‘‘Band
Waggon ”” or ““ Monday Night at Seven *’
to realise how much this counts. Even
more in television, where people are seen
as well as heard, there is a tendency for
the thing to bécome more friendly than if
a lot of competing organisations were
striving for one’s attention.

Most of these influences are lacking at
a casual demonstration. With a Lmited
time available, the programme seems to
move too slowly.  The people who are
doing it are unknown. And so forth.

i

The Human Touch

Unrehearsed incidents and - technical
hitches are not too rare to recall the good
old days of Savoy Hill, and keep at bay
the chill grip of formality, as does the
occasional opportunity of studying the
reactions of an eminent speaker as a
lamp bursts close to the side of his head.

To help offset its disadvantages as re-
gards money and space available for pro-
grammes, television has a pull in offering
the only means of getting some things.
The direct access to special occasions is
one. And certain other types of pro-
gramme could hardly be imagined in any
other medium. Another advantage over
cinema and theatre (and broadcasting on
other wavelengths) is the quality of the
sound.
clear and as near reality as makes little
matter. The speakers are not restricted
by the necessity for making their voices
heard at the back of a large hall. The
sound of fat frying in a cookery talk is so
realistic that one instinctively draws one’s
legs in to keep them out of range of grease
spots.  This unequalled sound quality
goes a long way towards compensating
for some loss in picture quality compared
with the cinema. Incidentally, the oft-
repeated statement that the eye is far
more sensitive to visual distortion than
the ear to aural distortion, thongh correct
theoretically, is not supported by practi-
cal experience. It is amazing how much
picture distortion is tolerated and appar-

It can be quiet yet perfectly.
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ently unobserved by regular viewers.
Even the phenomenon of the whole scene
waving rhythmically in an imaginary

breeze due to a mains beat effect arouses -

no comment.
A popular fallacy that is still very pre-
valent concerns the picture size. What-

- ever the size of screen, by choosing an
. appropriate distance it is possible to re-

produce the picture exactly the same size

~—so far as the eye can tell—as g cinema
“screen viewed from the best seats.

After
all, a penny held at arms length is in
effect larger than the sun. The loudness
of sound can also be adjusted to equal
what is heard in the cinema. Personally,
I prefer it a good deal less. So how can

it be objected that in television there is
- the absurdity of hearing a loud voice
~come from a tiny figure?

Continuing the comparison with the

Z'Q.

read a book by its light (though I'm giot
claiming it to be the most economical and
convenient illuminant for the purpose),
and it looks quite bright in slightly sub-
dued daylight. The real trouble is with
the blacks in the picture, which cannot be
very black if considerable room light is
allowed to fall on the white screen.  So
although viewing is not spoiled by a
shaded light in another part of the room
—s0 long as it is not directly reflected by
the glass—the programmes are not very
satisfactory on a sunny afternoon unless
the curtains are of the really opaque class
now more or less obsolete.

The general public often display
interest in the running costs. If you tell
them it takes about as much current as
three ordinary radios, it sounds a lot.
But with electricity available in most
places at an all-in rate of 1d. to 1d. per

Another type of 0.B. inaugurated by the B.B.C. is that of fransmissions from the theatre. Three
“television cameras were used when Mr, J. B. Priestley’s ‘“ When We Are Married *’ was brought
. to the screen.

cinema, I find it impossible to attend one
of these places of -entertainment without
getting at least a slight headache. (To
save oculists the trouble of writing, I
would say I am capably served. already.)
Whether this is due to unconscious
flicker, or sound that excels more in quan-
tity than quality, or the general assault
made by Hollywood on the nerves, I am
unable accurately to determine; but so
far I have failed to acquire any suspicion

of a -headache by television viewing.

Admitted, the programmes last one and a
half to two hours, whereas the films take
nearer three to come round to the begin-
ning again; but the headache sometimes
shows signs of itself by half-way through.
So much for the television eyestrain argu-
ment.

Thus far things seem to have improved
on expectations. On the other side, I'm
not quite so sure as formerly that one
can be careless about lighting conditions
in the room.  The modern cathode-ray
tube is so brilliant that one can easily

unit, the cost for current is quite negli-
gible, being 0.15 to 0.3 pence per pro-
gramme of an hour and a half. Even if
one pays a full lighting rate, or some of
the more fantastic prices per unit that are
charged here and there, the cost of cur-
rent is hardly likely to deter a purchaser.
The running cost that matters is deprecia-
tion of valves and tube. Renewal
throughout involves a large proportion of
the original total cost of the set; but even
if the hours of broadcasting are extended,
the hours that normal persons are likely
to be able to spend before the screen are
not likely to compare with those for
which many sound receivers are on—I

‘won’t say used. So if the glasswar® dies

from natural causes it might last a good
many years. Even so, an allowance of
3d. or more per hour might be needed to
cover this item. v
The normal television set includes, to
some extent, its own servicing equipment.
Everybody knows that the cathode-ray
tube is the finest fault finder. = Tt is true
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that the one in the set is more or less
fixed in its own circuit ; but it is marvel-
lous how much it can tell. It is sensitive
_enough to show time intervals of a few
ten-millionths of a second.  Compared
with seund from a loud speaker, a
cathode-ray screen is an open book.

A rather paradoxical thing about a {ele-
vision receiver is that, although working
on an ultra-high frequency it is less sen-
sitive than® an ordinary wavelength
receiver to its position in relation to the
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aerial. Generally, if the latter is shifted
to a different room, the Jong aerial lead-
in reduces the signal strength and in-
creases the noise. But a dozen extra
yards of cable between dipole and tele-

vision receiver has no effect that cannot

be counteracted by a slight advancement
of the contrast control ; and as to moving
it around the house there is no objection
except from the mover. ‘

My only serious criticism of television
is.a flattering one. It wastes too much
time.

etters to th

Electric Gramophone .

S ‘no letters have been published refer-

ring to the electric gramophone de-
scribed by Mr. M. G. Scroggie (The Wireless
World, May 1rth, 1939) may I have an
opportunity to thank him for this excel-
lent design?

I have written before in- your columns
on the prevalent “ anything will do to play
back reCords’’ attitude which results in
complaints regarding the technical guality
of commercial gramophone records, and so
it is gratifying to find an apparaius
specially designed. for record reproduction.
T am well aware, of course, that such cfiti-
cisms are not always unjustified (for the

disc recording system and its products are -

not of a uniform standard), but the flexible
tone-control incorporated in Mr. Scroggie’s
circuit enables an aurally tolerable result to
be obtained with inferior quality records.
DONALD W. ALDOUS.

Ilford, Essex.

G2MQ—Call Re-allotied

I NOTICE in your issue of June z2¢th a
letter from your correspondent Mr. P. 'W.

Harris in reference to the pirating of the call-

sign G2MQ, and I wish to state that this

‘call was allocated to me in August, 1938.

Surely he could have checked with the
G.P.O., the R.5.G.B., or referred to an up-
to-date call book to ascertain if this call had
been re-allocated before rushing into print
and thus avoiding the unpleasantness that
may be entailed between myself and my
many friends of the air?

It would also have rendered it unmnecessary
for him to retain my Q.S.L. cards, which I
hope he will be kind enough to send to me.

P. ¥F. CUNDY, G2MQ.

London, W.C.z2.

ITH reference to my letter regarding

the misuse of the call-sign G2MQ), I
have this morning been informed by the
Engineer-in-Chief’'s Department of the
G.P.0O. that this call-sign has now been re-
allotted. In justice, therefore, to the new
holder of this call-sign, who is fully entitled
to make all proper use of it, would you be
so kind as to publish this letter in an early
issue?

Should there be any further piracy of this
call-sign there will now be two of us to deal
with the Q.S.L. cards, which may or may
not simplify matters. :

PERCY W. HARRIS.

Wimbledon, London, S.W.1g, June zgth.

The Editor does not necessaﬁly

endorse the -opinions of
his correspondents

“ Distortion in Transformer Cores”

IN reading the first instalment of Mr.

Partridge’s drticle in - the June =22nd
issue of The Wiveless World, it occurs to
me that one section might cause some con-

.~ fusion in. the mind of anyone not very -

familiar with the subject. On page 573,
column three, the author says ‘“ Note that

“both voltage and current have become dis-

torted. This is to be expected, because the
transformer draws a distorted current, and
thevefore the voltage drop across the series
impedance must of necessity be distorted.”

That is clear enough, but he goes on to
say, Hence» the voltage across the trans-
former, which is the mains voltage minus
the distoried drvop across the servies impe-
dance, must also be distorted.”

One would, I think, assume from this

- that the more distorted the drop across the

series impedance, the more distorted would
be the wvoltage across the transformer,
whereas the reverse is true under the condi-
tions stated.

Procf of the latter statement is provided
by the extreme case referred to by the
author in which the series impedance is
very high compared with that of the trans-
former. He says ‘“ The current hecomes a
pure sine wave, and the distortion is trans-
ferred to the voltage curve.” But his pre-
ceding remarks would lead one to argue
that if the current becomes a pure sine
wave, thus producing a pure sine wave vol-
tage across the series impedance, then the
transformer voltage, which is stated to be
the mains voltage minus the drop across the
series impedance, should also be a pure
sine wave. Or, conversely, that if the trans-
former wvoltage is distorted the wvoltage
across ‘the series impedance must be dis-
torted. ) )

Actually, of course, assuming sine wave
mains voltage, the current does not be-
come a perfect sine wave, so long as an
iron-cored impedance is in the circuit,
although it may approximate to one. Har-
monics must, therefore be present in .the
voltage across the series impedance, but
the percentage is so small that the wave
appears to be a true sine wave.

1f we assume a frue sine wave of current,
then the transformer wvoltage harmonics
must be present in the applied voltage.
The voltage across the series. impedance
would then be a true sine wave.
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I think it should also be made clear that

- the subtraction of the voltage across®the

series impedance from the mains voltage
to give the transformer voltage, refers to
instantaneous values, or the subtraction of
one wave from another, as so many people
are "used to thinking in terms of RMS
values. ’ ) )
The article in question, and any that
follow on the same subject, should be most
useful in emphasising-the importance of a
fundamental cause of distortion that receives
far too little attention.
: - T. A. LEDWARD.
Huyton, Nr. Liverpool.

The Author’s Reply

11“ is perhaps possible that some readers

may find occasions to become a little
confused in the course of reading the
articles in question. This is unfortunate
but arises from the necessity of compressing
a book full of information within the limits
of four brief instalments. To do this one
must present short and simple explana-
tions, and assume that the technical man
will amplify the theme for himself . . . as,
indeed, Mr. Ledward has done.

My statements are all accurate and de
not in any way disagree with those of Mr.
Ledward. The wvoltage across the trans
formert is the mains voltage minus the dis-
torted drop across the series impedance.
When the series impedance becomes infi-
nitely great compared with the transformer
impedance, the current distortion becomes
infinitely small and the current wave form
can be as pure a sine wave as we care tc
irnagine it. But in these circumstances,
the drop across the series impedance is
almost the same as the mains voltage itself,
Hence subtracting one from the othes
leaves only a minute fundamental plus the
said infinitely small distortion. But these
two ‘“almost nothings’ are comparable,
and hence a large pevcentage distortion
appears in the answer. In other words, a
pure sine wave minus a wave of equal mag-
nitude containing an infinitely sinall har:
monic content will leave only the said har-
monic content which, although infinitely
small, is mnevertheless 100 per cent. of
things its own size, so to speak.

1 thnk that Mr. Ledward’s letter in con-
junction with my own somewhat sketchy
observations will clarify the point in ques-
ion and materially belp readers v'ho have
found it to be a stumbling block.

N. PARTRIDGE.

London S.W.1.

Service—Efficient and Inefficient
" HAVE read with interest the correspond
ence regarding the servicing of receivers,
particularly the letter by Mr. J. Parkinson

in The Wireless World of June 15th. While
T agree with him that the term *‘service

dealer "' is often applied to dealers who are
neither capable nor equipped to repair
modern wireless receivers, I should like to
point out that therc are a number of genuine
dealers who can and do provide adequate
service factlities.

‘However, unless manufacturers are pre-
pared to limit their agencies to real service

‘dealers and the public go to them for their

service (if not for new sets), then the old

complaint of poor after-sale service will con-

tinue. CECIL C. TUE.
High Wycombe, Bucks. SLE
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BROADCASTING AND
THE PRESS
The Freedom of Both
SPEAKING at the concluding
sitting of the Empire Press
Union conference last Friday,
Mr. F. W. Ogilvie, B.B.C.

Director-General, referred to the -

words of “his predecessor, Sir
John Reith, who, when speak-
ing to the conference two years
‘ago, said, ‘A controlled Press
and a controlled Dbroadcasting

. system means biased and cen-

3

sored news.”” Mr. Ogilvie con-
tinued by saying something
about the independence of the
B.B.C.

He asked, ““ Why is it that the
Press abroad—in foreign coun-
tries principally, but to some ex-
tent also in the Empire—so
frequently speak of the B.B.C.
as ‘Government controlled’ ?
Is it becavse the B.B.C. was set
up by Royal Charter, and our
friends in other countries know
so little of our affairs as not to

know this common form of
British institution, set up by
Royal Charter and Licence,

but almost entirely free in the
~conduct of its day-to-day
~affairs ? 7
He rounded off his remarks on
-the freedom of the Press and

- broadcasting by recalling the .

- words of Mr. Butler, the Under-
Secretary of State for Foreign
Affairs, who said, ““ The rdle of
the Foreign Office is to give the
Corporation whatever assistance”
they require, helping them to
check the accuracy of their
news, getting reports for them
on the reception of their broad-
casts and so on. But control of,
and responsibility for, the broad-
casts remain with the B.B.C.”

Regarding international broad-
casting, the Director-General
said, ‘1 believe it has in it
more possibilities of good than
perhaps any other movement of
our time.”’

U.LR. REPORT

Short-wave Broadcasting : Synchronisation and Directional Aerials

’EHE annual summer meeting
of the International Broad-
casting Union (U.L.R.), which
was held under the presidency of

M. Antoine Dubois (Holland) at

5t. Moritz, has now ended. Re-
presentatives of the broadcasting
organisation of eighteen Euro-
pean countries, of two American
broadcasting systems, and of
the broadcasting services of the
Vatican and Porto Rico, to-
gether with representatives of
the Post Office Administrations
of eight European countries,
took part.

The council of the Union
have approved the report of the
Technical Comumittee presented
by M. Raymond Braillard sug-
gesting that the attention of
the Governments should be
drawn to the critical situation
existing in short-wave broad-
casting due to the increased
number of stations and their

greater power. The wurgent
necessity of - a remedy was
stressed.

Directional Aderials

The Technical Committee also
stressed the fact that the
Montreux Plan provides for a
general application of modern
methods of synchronisation be-
tween transmitters and the use
of directional aerials. ~ A special
report on this subject is to be

submitted to the European Ad-

ministrations in the autumn.

. Another recommendation was
that broadcasting - stations
should adopt as soon as possible
the new frequency of 440 c/s
for the note A in the treble clef.
Several broadcasting organisa-
tions have already adopted this
standard of pitch.

During the meeting the Presi-
dent announced that the num-
ber of . receiving sets in the
eighty-eight countries in the
Union was now 78,000,000 as

the
the Helsinki

TRANSMISSIONS from the German 443-line
television station to be installed at the top of
2z25-ft. high concrete Olympic Tower of
Stadivm for the Olympic Games
will be received in four marquees {o be erected in
the Bollplan field, Helsinki, and reproduced on
sCregns measuring 2 X 2.5 metres,

compared with 69,000,000 in
1937. This represents an in-
crease of  approximately
33,000,000 listeners.

The Council re-elected M.
Dubois to the presidency of the
Union, and the four vice-presi-
dents elected for the year were

Czx

CANADA'S NATIONAL |
RADIO
The C.B.C. and Private Stations

T was -announced in Ottawa

last week-end that on Sep-
tember 24th the Canadian
Broadcasting Corporation would

“take over the control of all pri-
vately owned stations-in the
Dominion.

There are, at present, approxi-
mately 8o privately owned
stations, of which number 27 are
affiliated with the C.B.C. To-
gether with the Corporation’s
10 stations, these {orm the
Dominion network. Nomne of the
commercial stations has a power

BELFAST’S NEW BROADCASTING HOUSE, which is to be opened
next year, will become the headquarters of the B.B.C. in Northern
Ireland. The six-storey building, which as shown here in the course of
its construction closely follows the lines of Broadcasting House,
London, will contain twe talks studios, two dramatic studios, an effects

studio and a large studio with a floor area of 2,670 square feet.

The

control room will be situated on the fourth floor.

Dr. K. von Boeckmann (Ger-
many), Sir Cecil Graves (Great
Britain), Monsieur E. Nelky
(Hungary), and Dr. A. Raestad
(Norway).

Dr. H. Giess, who served as
president at the Lucerne and
Montreux wavelength confer-
ences, is to retire, and in recog-
nition of his services he has been
elected a member of the Union’s
Committee of Honour,

of more than ro kW and more
than half of them 1 kW or less.
Major Gladstone Murray, the

. General Manager of C.B.C., re-

cently said that the Corporation
has been conceived as an inde-
pendent public trust. of the
national interest in broadcast-
ing. Whilst it is independent of
the Government of the day it is,
of course, ultimately responsible
to Parliament for its policies.

THE RADIO INDUSTRY
Lord Hirst at the Annual Meeting of the G.E.C.

AT the fiftieth annual meeting

of the General Electric Co.,
in London, Lord Hirst, chair-
man and managing director of
the company, looked forward to
more stable trading conditions
which could be brought about in
the radio industry by a better
understanding between the lead-
ing manufacturers.

““ The importance of the radio
industry to the country,”” he
said, ‘“is not to be measured
only by the blessings of broad-
casting. It has to be realised
that this industry has stimu-
lated and provided much of the
funds for extensive research
work, particularly in the field of
electronics. It is of vital im-

portance to the country that
this research work should con-
tinue.

““The Government’s recent
decision to encourage the dis-
tribution of broadcast pro-
grammes by wire o subscribers’
houses may intensify competi-
tion from both private relay
companies and from the Post
Office. The effect of this on
the industry will require to be
carefully watched in future.”’

Provincial Television

Lord Hirst, referring to the
great increase in the public de-
mand for television experienced
since last August, said that the
public were now realising that
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television was no longer an ex-
periment but an established
factor in everyday life. I sin-
cerely hope,”” he said, ‘‘that
the lead which this country ob-
tained by being first in this field
will be maintained by the ener-
getic extension of television fo
the provinces.”’

TELEVISION INTER~
FERENCE
P.8.C. Staff Campaign

TO help in the campaign to-

wards eliminating car igni-
tion interference with felevision
and short-wave reception gener™
ally, the B.B.C. has had all its
motor vehicles fitted with sup-
pressors. A further step last

week was to circularise the staff

with a notice earnestly recom-
mending them to fit suppressors
to their own cars.

To encourage the staff, a
scheme has been inaugurated
whereby cars can be fitted free
of charge with a set of resistors
costing a small sum. These
steps are probably the outcome
of the relative question put by
a viewer at the recent television
tea party.

The equipment engineers fit
the apparatus according to the
recent British Standard Speci-
fication, and also make any
slight modifications necessary to
the wiring of the ignition system.

RADIO FLATS IN BERLIN
'}:HE first block of 157 work-
men’s flats was recently
completed in the East End of
Berlin. Each of the three build-
ings, which form three sides of
a large open square, has one
aerial, each of which is fitted
with an amplifier situated imme-
diately below the roof at the
point of entry of the lead-in.
The amplifier output is fed to
two rooms in each flat, even in
those which consist of one room
and a kitchen,
Only members of the Party

Wirecless
World

SWITCH TO SAFETY

SELECTED from mnearly three
< thousand entries received
from ten countries in a recent
contest, the slogan ' Switch to
Safety ”” has been chosen by
the American Radio Relay
League to epitomise its cam-
paign for safety among ama-
teurs. »

Two entrants submitted the
winning slogan, and prizes of
$25 each were awarded to
George P. Huntley, W6LIP, of
Beverly Hills, California, and
Joseph A. Hoffman, W2DI]J,
of White Plains, New York.

Among the slogans remaining
in the final ballot were ‘‘You
are an Amateur—Death Jsn’t,”’
“A Ham Alert is a Ham Un-
hurt,”” and ‘‘ Caution, Please—
No Silent Keys.””

FIELD DAY

EVERAL hundred self-
powered radio stations were
set up during the week-end
June 17th-18th in as many re-
mote spots in the United States
by members of the American
Radio Relay League in order to
test their portable eguipment

under emergency conditions.
This field day was sponsored
by the AR.R.L. to encourage
the construction of emergency-
powered transmitting and re-

ceiving apparatus by its mem- -

bers and to give them experi-
ence in operating and making
the most of low-power appara-
tus, special credit being given to
those whose transmitters used
under 20 watts.

NO LONGER AUSTRIAN
HE former Austrian network
of stations has now been
completely absorbed in the Ger-
man broadcasting organisation.
On the night of June 20th-21st
various changes in wavelengths
were introduced, and the sta-

tions lost their independence.

THE VERTICAL
AERIAL is centred
on the roof of each
of the three build-
ings of the work-
men’s flats. The
aerial-earth plug
and socket is
shown below,

from pre-rg33 ars at present
selected for these new flats,
which cost 18s. per month for
oné room. argl 36s. for three
TOOME,
tion a kitchen.

The recelver polnty in each
room cangist of a two-pin maing
socket and a combined aerial-
earth socket.

Each flat has in addi-

~an uninterrupted

Linz (15 ¥W) now trapnsmits
on 1,267 kc/s (236.8 metres),
the frequency formerly used by
Nuremberg (2 kW), which now
shares Innsbruck’s wavelength
of 578 metres (519 kec/s).
Nuremberg and Innsbruck will,
together with Salzburg (2 kW),
which remains on its present fre-

JULY Gth, 1939.

quency of 1,348 kc/s, relay the
Munich programme. These
three stations will be working
together on 518 kc/s when the
Montreux Plan comes into force
next spring.

Graz (15 kW) and Klagenfurt
(5 ¥W) now share the former’s
wavelength, 338.6 metres.

COPENHAGEN FIRE BRIGADE’S mobile transmitter.

The aerial

mast, shown on one of the two vans now in use, can be raised or

lowered by means of

.

alever near the oper-
ating desk inside.
The wavelength used
is 143 metres while
the  headquarters
transmitter operates
on 174 metres. Two
main receivers, one
at headquarters and
another in a suburb,
the output from
which is fed to head-
quarters, pick up the
radiations from the
travelling trans-
mitter. To ensure
good reception, a
mixer-fader is in-
stalled at head-
quarters.

FROM ALL
QUAR TERS

Fire Brigade Wireless

ForLowiNGg the example of the
Oslo Police, the Oslo Brandvesen
fire brigade are to be equipped
with radio. An order for the
necessary equipment has been
placed with the Forwegian sub-
sidiary of Standard Telephones
and Cables. Similar apparatus,
which has been used by the Copen-

~ hagen fire brigade for some time,

is illustrated above.

No Relays in Tynemouth

As the result of vigorous repre-.

sentations from Tynemouth radio
dealers, the town improvement
committee of the Corporation has
withdrawn its recommendations
for the installation of a wireless
relay system.

Wind Generator

Tuzr . ultra-short-wave  radio-
telephone link between Lerwick
and the Post Office at Whalsay
Skerries—the group of islands
twenty-five miles away-—has been
equipped with a wind generator.
This dispenses with the need for a
continuous supply of fresh bat-
teries and recharged accumulators
from the mainland, and ensures
service during
the frequent periods when the
island is isolated owing to rough
seas.

Necessity the Mother of Invention
Tae August issue of World
Digest, the new sixpenny monthly

- issued by Amalgamated Press

dealing with current fact and
comment,; Wwhich is now on sale,
includes this story:—Teacher:
“ Who is the world’s greatest in-
ventor? *’ Willie Wise: * Edison.
He thought out the phonograph
and the radio so people would sit
up all night and use his electric
light bulbs.” '

Polyglottic Request

TuE  Australian  short-wave
station, VK2ME, which works on
9,590 kc/s (31.28 metres), now
broadcasts requests in English,
German, French, Dutch, Italian
and Esperanto for reception
reports. This station, which, to-
gether with two other experi-
mental short - wave stations
(VK3ME and VK6ME), is owned
by Amalgamated Wireless
(Australasia), Ltd., 47, York
Street, Syduney, transmits from
5—7 a.m. and from g.30 a.m.—1.30
p.m. on Sundays and from 4.30—
6.30 p.m. on Mondays. During
August, Monday’s transmissions
will be from 3.30—5.30 p.m. All
times are G.M.T.

New Radio Society

At the inaugural meeting of the
Pinner and District Radio and
Television Society held on June
27th, a committee was appointed
to formulate rules which are to be
placed before a general meeting to
be held at 8 p.m. on Tuesday,
July 17th, at 419, Station Parade,
Rayner’s Lane, Pinner, Middlesex.
An invitation is extended to all
interested persons in the district.

Pitcairn Radio Wrecked

REeporTs from the South Pacific
state that Pitcairn Island, famous
as the home of the desceandants of
‘the Beunty mauatineers, has been
severely  hit by floods and
avalanches. The radio station is
silent.

LE.E. Regulations

TrHE eleventh edition of the
I.E.E. Regulations for the elec-
trical equipment of buildings has

just been issued. One section
deals with the installation of
mains-operated  apparatus for

radio, acoustic, and wvisual repro-
duction.  Copies may' be pur-
chased from the publishers,
Messrs. E. and F. N. Spon,
Ltd., 57, Haymarket; London,
S.W.1, or from the Institution,
price 1s. od. in cloth or 1s. 2d. in
paper covers {(post {ree).
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Expensive LT

THOSE who use battery sets in this

country regard the supply of HT cur-
rent as by far the heaviest item in their
running costs, LT supply being a much less
sericus business. But to some who live in
out-of-the-way places abroad the supply of
filament juice is a very knotty problem.
I've just had a line from a reader stationed
in a part of Northern Rhodesia where it is
impossible to have ‘accumulhtors  charged
and the climate does not suit ordinary dry
cells. He has tried air-depolariser cells: of
different kinds and finds them very satis-
factory—except for the running costs. One
kind of air-cell battery costs f2 71o0s. and
last the best part of nine months—if he is
lucky. But he has recently had two duds.,
A battery of air cells of another make costs
£5 58 and replacements to cover three’
years’ service, f2 1I7s. On top of that
comes the cost of 2,500 miles of rail trans-
port and 500 by motor losry. Then, of
course, there’s HT as.well. The batteries
between them cost each year almost as
much as a complete receiving set in this
country.

Can You Help ?

That’s pretty stiff, you'll agree. I'm
whether my  correspondent
couldn’t save money on his LT by using an
accumulator and Charging it from three sim-
ple gravity cells of the zinc-copper-copper
sulphate type. I have no actual experi-
ence of using these for the purpose, though
I dimly recall reading some years ago an
account of the process by one who had tried
it and found it successful. So far as 1 can
remember, the accumulator was left
“floating ~’ on the primary cells, which
were constantly trickle-charging it. T
should be grateful if any readers could give
the results of practical experience; some
idea of running costs would be most valu-
able. There are so many readers of The
Wiveless World in lonely spots who have
LT difficulties that I am sure that help of
this kind would be very much appreciated.
And there’s another possible avenue for ex-
ploration: has anyone tried wet primary
cells other than Leclanché for direct fila-
ment heating?

Comparative Tests

ET S not always easy to satisfy yourself
quickly just how good (or how bad!l) a
performer a set is on the short waves. Con-
ditions are liable to alter so rapidly that if.
you make a preliminary trial of, say, the 15-
megacycle band with a receiver whose per-
formances you know, you can’t be sure that
signals haven’t become weak or wobbly by
the time that you bave disconnected it and
connected up and tuned the set that you
Here’s a method that I find
useful.  Both sets are connected to the
mains by means of a two-way adaptor plug;
they are also provided with a common earth
connection. The lead-in from the aerial is
taken to the arm of a SPCO switch and
leads from its termipals are run to the aerial
terminals of the receivers: a DPCO swilch

is used in the same way if a dipole aerial is

in use. Both sets are now switched on,
the volume control of the set under test

_ of course, been switched over.

If so, with what results? .

By “DIALLIST”

being placed at its minimum position—or
the send-receive switch being turned to
“send’’ if the set is a communication
receiver.

A Useful Method

The aerial is switched to the standard
receiver and a short-wave station tuned in.
This done, the standard set is temporarily

silenced and the same station tuned in on

the one under test, to which the aerial has,
You can
now change in a jiffy from set to set and
see exactly how their performances com-
pare. It is rather important, by the way,
to use for the aerial lead-in a large-sized
switch of good quality, otherwise undesir-
able effects may be present. The suggested
method has lots of applications besides that
of making comparative tests of the sensi-
tivity and selectivity of a pair of receivers.
It is very useful for {rimming a set, for
instance, or for discovering how such things
as AVC are behaving,

&

Twisted jomts
EOPLE sometimes say that it’s a waste
of time to solder joints made between
lengths of flex. “'Twist 'em up tightly,”
they declare, " and they’ll last for ever.”
Well, that’s not my experience, and I'm sure
it’s not yours, either. A twisted joint
answers well enough for a time, but
eventually it becomes shaky. Some time
ago I fitted extra bits to the LT leads of a
portable belonging to my better half, so that
she could use a larger accumulator, standing
outside the case, when the set was a semi-
fixture. 1t was a rush job, so I twisted up
the joints (tightly, too!l), meaning to solder
them later on. As is so often the way, that
soldering didn’t get down, and the set later

1atio

developed an attack of the crackles. The
cause wasn’t far to seek, for shaking those
leads immediately caused a violent outburst.
When I took off the insulating tape that
covered them those joints looked as right as
rain, though, of course, they weren’t. Now
that I've run in some solder all is well, If
you must make an unsoldered joint in flex,
I believe that the old Army tip is the best:
Bare rather long ends, then tie them in a
reef knot, pull it really tight and wrap the
ends of wire firmly round the knot. If the
wires are of different thicknesses, use a single
sheet-bend instead of a reef knot,

e Ty gy

A Misnomer ?

INE begins to feel that in many of the
smaller receivers of to-day automatic
volume control is a misnomer. What
AVC should do, and what it does if it is well
designed and has plenty of reserve gain to
play with, is to keep a signal that is not
suffering from violent fading steady by in-
creasing the RE gain as it wanes and de-
creasing it as it waxes. In sets of the kind
that I have in mind the reserve of gain is
small ; hence AVC .can bring about no
effective increase when a signal fades. All
that it can do is to cut down the gain and
prevent overloading when the signal rises to
a maximum. And even here AVC as fitted
is often of no great avail, as one knows by
experience ! To anyone who knows how
good and how effective well-designed and
well-applied AVC can be in a large receiver
the arrangements found in many of the
cheaper sets are a sad travesty of the real
thing.

New Voice Recorder

Designed by Merle Duston in America, this
new voice recorder affords instantaneous
playback of the recording medium with
out any processing. The sounds are re-
corded on  ‘‘ Cellophane ” or Glassine

tape which is treated

with certain chemi-
cals. No recording
stylus or sound head,
in the usually ac-
cepted meaning of
these terms, is em-
ployed but current
passes through the
tape at the modula-
ting point and pro-
duces variable dis-

coloration, in aec-
cordance with the
originating sounds,

Reproduction is by
the normal photo-
electric cell method.
This instrument may
be connected to the
telephone circuit for
recording conversa-

tions. A 6in. tape-
reel  provides 20
minutes’ recording

and a 74in. reel lasts
for about 1 hour. A
single track is used
so that lengths may
be cut out and filed
for reference. Low
running cost is an
important feature of
this equipment.
Phoio : Courtesy “ Radio and
Felevision.”
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SHORT-WAVE RESONATORS
OR  ultra-short-wave working
the ordinary tuned circuits of

““lumped ”’ inductance and capa-

city are being replaced by special

resonator units in which both the
capacity and inductance are dis-
tributed over a metallic surface.

‘For instance, two flat circular

metal members mounted on an

axial tube will act as a USW re-
sonator.

Method of generating ulfra-
short wavelengths.

As shown in the figure, the two
discs A, Ar are mounted on
bushes B, Br, which slide on a
common axial tube T so that the
distance between them can be ad-
justed for different wavelengths.
The anode of the oscillator V is
connected directly to the dise Az,
the other disc A being connected
through a small condenser C to
the grid of the valve. The high
tension supply is connected to the
tube T at a point mid-way
between the discs, this being an
oscillation node. Several valves,
similar to V, may be connected
in parallel to different points on
the rim of the disc Axr, in order
to build up the energy circulating
in the resonator.

Telefunken Ges drahtlose
Telegraphie wm.b.lh. Convention
date (Germany), July 3rd, 1937.
No. 502593.

Jur

o000

LARGE SCREEN TELEVISION
ARGE television pictures are
built up of different sections,

each of which is reproduced by its
own cathode-ray tube, and then
~ merged on to a common screen.
The total number of tubes may
vary f{rom four to thirty-six,
special methods of scanning being
used in order to keep the overall
operating voltage as low as pos-
sible.

The flyback stroke is made
simultaneously in all the tubes,
though the forward scans are
‘“staggered.’”’. Means are provided
for maintaining uniformity of

g%ﬁ@

Brief descriptions of the more interesting radio

devices and improvements issued as patents
will be included in this section

brightness in each tube so as fo.

avoid ‘‘patchiness’’ in the final
built-up picture, merging being
effected by fading-in each section
to its neighbours so as to avoid
the formation of intermediate
beoundary lines. Alternatively, a
number of cathode-ray tubes are
used to provide rapid line scan-
ning, the comparatively slow
framing movements being con-
trolled by rotating mirror drums.

. N. Muller. Convention date
(Luxemburg) October 1st, 1930.
No. 503025. : :

o o o ©

SAFEGUARDING C.R. TUBES
EN a cathode-ray receiver using

magnetic focusing, it is found
that after the set has. -been
switched off, a large spot of light
usually appears on the fluorescent
screen, and only.dies away gradu-
ally. Its appearance is due to the
{act that the time constant of the
circuit supplying the anode of the
tube is . usually considerably
greater than that of the circuit
supplying the grid.

According to the invention, the
formation of the spot is prevented
by inserting a switch between the
low potential end of the leak re-
sistance associated with the con-
trol or modulating grid of the
tube, and arranging for this
switch to be opened automatically
when the set is turned off. This
prevents the condenser in the grid
circuit  {from  discharging too
quickly, and so checks the resi-
dual emission from the cathode.

Baivd Television, ILtd., and
D. V. Ridgeway. Application
date Seplember 14th, 1937. No.

502351.
(o o © o]
AERIAL COUPLINGS
THE figure shows a method of
coupling an aerial A, particu-
larly of the dipole type, to the

Ya

Non-earthed aerial
system.

coupling

oscillating circuit LC of a wireless
transmitter or receiver, no direct

connection being made either to

earth or to any other .circuit.
Resonance is indicated by a meter
M inserted in series with the circuit
on that side of L. and C which is
not connected to the aerial.

The efficiency of the aerial is
stated to be increased by this
arrangement. . In the case of a

transmitting set, it is possible to
check the tuning of the aerial cir-
cuit, and to measure the strength
of the transmission (by the meter
M) whether the aerial 1s connected
or not.
been tuned to the required wave-
length, the meter is unaffected by
the connection of the derial, unless
the latter is either too long or too
short. ‘

H. Mayr. Application date,
February 25th, 1938.  No.
503608. )

o 0o © o

TELEVISION IMPROVEMENTS
AJHEN a common {requency
changing stage is used {or

both the sound and picture signals
in a television receiver; it is found
that the frequency fluctuations of
the local oscillator valve are so
large that a wider. transmission

channel has to be provided in the .

intermediate frequency stage than
should - be mnecessary.  This, in
turn, lets in a certain amount of

interferenceé -and ‘‘noise’’ that
might otherwise be excluded.
According to the invention,

“ these difficulties are avoided by

applying automatic tuning control

to the oscillator valve so as- to
stabilise it at a constant f{re-
quency. Any known system of

ATC can be used to secure the de-'

sired effect.

Telefunken Ges.
Telegraphie m.b.h.
date  (Germany) Qclober
1936. No. 504029.

o C 00

ELECTRON MULTIPLIERS
O -increase the output, the
target electrodes of an electron
multiplier are arranged in a number
of rows, each set parallel to the
main axis of the tube. Each row
consists of a number of pairs of
electrodes, these being set at an
angle of 45 deg. to the longitudi-
nal axis of the tube, so that corre-
sponding pairs of electrodes in
each of the three rows can act in
cascade to amplify the stream as
it passes transversely through the
tube.

Light falling upon the first row
liberates electrons from one sur-
face of each electrode. The libe-
rated stream is first attracted to-
wards the nearest target in the
same row, and is then deflected to
the nearest target in the second
row. From here is passes on to the
adjacent target in that row, and

fiv  drahtlose
Convention
17th,

then sideways to the nearest
target in  the  third  row,
where it makes a final impact

against the adjacent target in that
row, before passing on sideways to
the final output or collector. In
effect, a number of independent
streams -are liberated by -the first
row of electrodes, each stream fol-
lowing its own transverse path
from row to row in cascade, until
all the streams are united at the
common output.

Electrical Research Products,
Inc. Convention date (U.S5.A4.},
Aungust 26th, 1937. No. 500170.

Once the circuit LC has® .inconvenient and sometimes

The Wiveless World, July 6ih, 1930

TELEVISION RECEIVERS
WING to the rather limited -
angle of view, it is necessary

to sit more or less directly in front
of the viewing screen of a tele-
vision set.. Sometimes one would
prefer to sit elsewhere in the room,

~and it. then becomes necessary to

shift the receiver bodily. As the
cabinet is, in most cases, fairly
heavy and bulky, this may be
im-
practicable.

According to the invention the
viewing screen is arranged so that
it can be rotated about a vertical
axis without moving the cabinet
as a whole, and, in addition, it
can be moved up and down to a
limited extent. As shown in fig. a,
the viewing screen S and cathode-

ray tube C are mounted in a turret

T, which projects a little above
the level of the cabinet, and, as

(b}

Adjustable mounting for cathode-
ray tube.

shown in plan in fig. b, is provided
with lugs 1. .by which it can be
rotated bodily tbrough a small
angle determined by stops K.
Since a movement of go® in all
is usually sufficient, the lecading
wires to the CR tube can be takexn
up inside the turret, and allowed
to twist to that extent, slip-rings
not being necessary. To allow for
vertical movement, the turret is
slung in a cradle supported by a
wire, which is wound on or un-
wound from a drum by means of
a hand wheel.
Marconi’s Wirveless Telegraph
Co., Lid., and A. A. Lsell.
Application  date, Oclober 5th,

1937. No. 503419.

The British absiracts published
hers are prepared with the
permission of the Controller of
H.M. Stationery Office, from
specifications obtainable at the
Patent Office, 25, Seuthampton
Buildings, London, W.C.2, price
1/~ each.
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World .

GOODMAMNS DUPLEX HOERN
P.A, LOMDSPEAKER

Where directiona! properties are desirable the Duplex
Horn Loudspeaker is the ideal solution. Gives a wide
angle of propagation, cqualling two horns seb at aa angle
lo each other. Power-handling capacity, 12 Watts A.C.
Peak. Speech coil impedance, 15 ohs. Length of horn,
2ft. 10in. Width of horn, 2ft. 1iin. Finish: Battleship
grey.

Price £4.10.0

GOODMANS COMCENTRIC DIFFUSER
P.A. LOUDSPEAKER

GOODMANS Concentric Diffuser meets the demand for a

compact Reproducer of high-power handling capacity and Special
having non-directional properties. ©Of unorthodox hexagonal models of
double baffle design, with radial partitions. Due to the all types
celluler cffect of these dividing partitions an cxceptionally ,
wide diffusion of high notes is obtained. A single Coneentric to suit
Diffuser Loudspeaker may be substituted for a number of specific

standard Loudspeakers, thus reducing interference due to
ccho effects,

requirements

Size : 30in. Ly 18in. Power-handling capacity 20 Watts A4.C.
Peak.  Speech coil impedance, 15 ohms. .
Finish : Brown Enamel ... . . Price £15.0.0

GOODMANS PIZE & PI2 PM.
P, LOUDSPEAKERS
{Incorporating Detachable Diaphragm)

High quality P.A. Reproducers capable of handling
up to 20 Watts A.C. Peak, they are characterised by
cleay-cut speech and full-bodied rendering of Orehestral
and Band items,

Speech coll impedance, 15 ohms., Overall diameter of
chassis, 13%4in. Depth: P.J. Model, 7in.; Energised
Model, 7§in.

PERMANENT MAGNET
MODEL -

ENERGISED MODEL -

£6.15.9
£4.16.0

SEMD FOR THIS FREE TECHNICAL BROCHURE

To GOODMANS IMDUSTRIES LTD,, Lancelot Road, Wembley, Mdx,
Phone : Wembley 4001-5,

Pleaue send e o sopi of your 20-page Booklet.—=" The Allainmen of an fded’
T endlose 14d, Hemg.
NAME

When two stations, on almost identieal
wavelengths and frequency, are broadcasting
similar programmes it is often impossible to
know definitely which station is actually
being received.

World-Radio solves the problem immediately.
Its hour-by-hour daily programme guide shows
the wavelengths of every station at a glance.

THREEPENCE
FROM ALL NEWSAGENTS AND BOOKSTALLS

2XE 17.83 Mc/s (16.83m.) or

3XL 17.78 Mc/s (?é,g%n.)?

World-Radio also provides interesting articles

and hints on reception. Tt is the ideal

accompaniment for choosing and enjoying
To get the best from his

listening,

foreign stations.

long - distance “ Wireless-

every
World ”? reader should also have his weekly

copy of

EVERY FRIDAY

" Radio Data Charts,” A Series of Abacs. Post free 4/ ¥0.
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THE CHARGE FOR ADVERTISEMENTS i thes
colwmns iy

12 words or Tess, 8/~ and ad. Jor every
additional word.

Each paragraph is charged separately and pame and
- addvess must be counted.

SERIES DISCOUNTS.are allowed to Trade Advertisers
a3 follows on orders for consecutive insertions, provided o
contract is placed in advance, and in the abssnee of fregh
instructions the ewtive *“copy ” is repeated from the
brevious issue ¢ 13 consecubive insertioms 59, 98 eon=
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns ure ascepled
ap fo FIRST POST on WOKDAY MORNING (previous
0 date of issue) at the Head Offines of * The Wireloss
Worid,” Dorsel Houge, Stamford Streel, Londor. S.R.1,
or op SATURDAY MOREING st the Buanch Offices,
8-18, Corporation Street, Coventry ; Guildhial Buildings,
Navigation Streef, Birmingham, 2: 260, Deansgale,
Manehester, 3 ; 265, Renfiell Street, Glasgow, 0.2,

Advertisements that arrive foo lale for 2 particular
issue will automatically be inserfed in the following issne
ynless aceomypanted by instructions to the contvary, -All
adverth in this gection must be siclelly prepaid.

The proprisfors retain the right o refuse or withdraw

advertisements at théir discretion.

Postal Orders and Clieques sent in payment for adver~
tigerments should be made — g5 payable to ILIFFE
& SONE Lid, end crossed == < Notes heing
unfraceable if lost in fransit should nof be sent as
remittandes.

AD letters relating to adverlisements shonld quoie the
number which s printed at the end of each advertisement
and the date of the issue in which it appeared.

The propriefors ave nof responsible for clerieal or
prinitees’ errors, although every care is taken fo aveid
mistakes.

NEW RECEIVERS AND AMPLIFIERS
*

DEGALLIER’S “ Challenge Radio Corporation.”

{END 2d. stamp for HMandsome Iliustrated Catalogues
Telling of onur Superb Range of Receivers: direct
public sales policy (saves you 40%), most exceptional value
on the market, irom a T.R.F. Midget at £3/5 to a 19~
valve general purpose receiver, 6 bands, with two P.A.
speakers, at 30 gus. 6-page brochure of Wireless World
report on this set is ‘available; car radio; any known
American valve, all 5/6 each; also American P.A.
speakers, cabinets, and the Challenger 6-valve A.C. tun-
ing wunit, 5 bands 6-10, 12.8-50, 65-200, 190-550, 900-2,000

metres, Fours business 11 a.m. until 9.30 p.m.
EGALLIER'S, 31, Craven Terrace, London, W.2.
Paddington 6492, Nearest point Lancaster ‘Gate

Tube Station. o (85158

RMSTRONG Co.—After many years at our old

premises at Camden Town we bave removed to a .

new building in Warlters Rd., (see dis-
vlayed advertisement). 3

RMSTRONG Amplifier Division Flas Removed to New
-2 Premises at 94, Camden Rd., N.W.l.. BEnquiries
for High Fidelity. amplifiers and simple feeder units should
be made to this address. Catalogues of this apparatus
will be forwarded free to those interested.

RMSTRONG Co.. (Amplifier Duvision), 94,
<& Rd., N.W.1

R.

RADI() CLEARANCE, ILtd.,

Holloway, N.7

Camden
‘[8518

ﬁg, High Holborn, W.C.1. ’Phone: Holborn 4631,
GUTHMAN McMurdo Silver Communication Receiver.

“)‘713 are Sole Distributors for the United Kingdom of
Above Produck.
CIRCUIT Superhet:, with double regeneration obtained
at signal frequency and also af intermediate ire-
quency. As a result, very bigh sensitivity and selectivity
are obtained.
ONTROLS.-—R. meter, silencer, tone, aerial trimmer,
AX. gain selectivity, beat oscillator, receiver-send,

- AV.C. B.O., on/off; assembled with valves but mawired,

£17; wired and aerial tested, £18/18.
BRITISH BELMONT.

as previously supplied:
RECEIV‘ERS, with valves; £7/7.

ECEIVERS and Chaséis S8till Available from Stock;

FOR One Month Only.—Chassis with valves, £5/7/6.

ADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1.
Telepbone : Holborn 4631, (8680
MAZING Offer.—Famous 1939
models in makers’ sealed cartons, listed 1314 gns.;
£5/19/6; list free.—Shippers, 18, Corporation St., Men-
chester, ' [0632

7-valve push _button

“ Foundations of Wireless,” Sgcand'vEditio’nA. 4s, 6d. nef. Post free

The “Wireless World " says
“ Full marks are due
to the designer , , . "

)
)
/ﬂ‘/’y of the
“ MEW VARIABLE SELECTIVITY

MODEL AWI25PPF

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

(12—550 continuous, 10002008 im.}
with F.F. Fre-Amplifier, 2 LF, stages with Var-
fable Selectivity. Manwal R.F, gain control

d 10 watts RK.C. coupled >
'arrr‘iode Pg,a“(}sul,pui - ?u’xew g? ﬁﬁs:

: See Test Repot, Jan. 5 issue.
BEMONSTRATIONS daity 1ill 7.30p.m. Saturdays 11l 5.3 p.w,
NOTE OUR NEW ADDRESS
ARMSTRONG MANUFACTURING ©0.,
 WARLTERS ROAD, HOLLOWAY, LONDOH, K 7

(Adjoining MHolloway Arcade
Telephone » NORth 32132, 3

The above, apd ail

e
ARMSTRONG CHAssis YEASY
liad on Basy Termy b 1
"8 b ronor mavio Suvers tomeayy | JERMS
\11\. OatLane, Noble St., Londox, E.C.2_»#| 526 page 6

What is the . ..

.. .of yowur output
tran;former? If you
are. intereted in out-
put  transformers that
are genuinely distore
tionless, write to 1=

M. PARTRIDGE

KING'S BUILDINGS
DEAN STANLEY STREET
LORDOH - - BW.1

Phone : ViGioria 5035

NUMBERED ADDRESSES

For the convenience of private advertisers, letters
may be addressed to numbers at *“ The Wireless World " -
Office.  When this is desired, the sum 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, cfo “ The Wireless World,” -
Dorset House, Stamford Street, London, S.E.1.
Readers who reply to Box No. advertisements ave warned
against sendwng yemittances through the post except in
registered envelopes ! in all such cases the use -of the
Deposit System is recommended, and the envelope should
be clearly marked * Deposit Depariment.”

I DEPQOSIT SYSTEM

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

The time 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 buver,
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 losg
or damage in transit, for which we take no responsi-
bility, For all transactions up to £10, a deposit fee of
Lj— is charged; on transactions over £10 and under
£50, the fee is 2/6 ; over £50, 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 Iliffe & Sons Limited.

SPECIAL NOTH.—Readers whe reply o advertise-
ments and receive no answer fu their enquivies are
vequested to regard the silence as aa indication that the
goods advertised have alveady been disposed of, =Adver-
tisers oiten receive so many cnguiries that it is quite
impossible to reply to such one by post. When sending
remittances direet fo an advertiser, starap for refurn
should alo be imeladed for nse in the event of the
application proving unsueccessiul,

RECEIVERS AND AMPLIFIERS
Wanted

ANTED, modern communication receiver, RME
Hammarlund, Nalional or Skyrider.—146, Palmers
Rd., N.11. : (8847

K{O “ No I Battery Sels, type B.V.98, new or
second-hand; cash or exchange goods (state require-
ments).—Tidswell, Albert Rd., Barnoldswick, 18653

USED SETS FOR SALE
RCA. VICTOR

C.A. - Victor FLuxury Automatic Radio-gramophone,
Model - V109, Magic Brain clectric toning with
-remote control, 16 valves, 3 wavebands, “in soiid walnut
enclosed console, as new, cost £130; accept £55.—Harris,

‘Hilltop,, Caterham. ’Phone: 250. [866¢
ULTRA 25

LTRA 25 Cousole, good condition: what offers? Free

delivery Greater London.—Lee, 53, Southbourne

Crescent, N.W.4. (8656

NEW MONODIAL

LW Monodial Professionally Rebuilt; Magic Eye, Baker
speaker, absolutely perfect; also “* Silver Marshall,”
13-valve, Jensen speaker; lot £12, offers.—45, Cottesbrook
Rd., Birmingham, 27. {8654

MISCELLANEOUS

NUMBER of Reconditioned Sets in Good Order;
s irom #£5 upwards.—Haltord Radio, 31, St. George
8., W.1. . [o617

CAR RADIO

NEW Caradios from £4/10, used Caradios from £3;
g suppressors, 1/- each.—Cook, 41, Glebe Ave., Kenton,
8633

193 Models from 4% gns.; 6 new car aerials, from
3/6; trade enquiries solicited; lists free.—
Shippers, 18, Corporation 8t., Manchester. {0622

“ ROSSLEY " and “Trav-ler” Sets, latest models,

aerials and all accessories; prices incomparable.
Radio and Sound Lquipment, 3, Lytton Close, London,
N2 [8618

B/ ASTERADIO, Ltd., announce the New Masteradio
Junior, the British-made car radic with press-huiton
tuning, &-valve circuit, long and medium wave-bands; fits
any car; price 10% gns., ineluding aerial
THER Models at 13%% Gns., 16% gns., and 22!% gns.
—Iull details from Masteradio, Ltd., Newton St.,
London, W.C.2. “Phone: Holborn 2128-9. (8646

4s. 11d.
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¥/ ORTEXION P.A. Equipment.
IMITATED, but unequalled.
VVE Invite You to a Demcnstration.

A.C.-DC Dance Band Amplifier, 10 watts output, com-
plete in case, with moving coil microphone, speaker
and. cables, weight 221b., 12 gns.
-C.-20 15-20-watt Amplifier, 38-18,000 cycles, indepen-
dent miike and gram.,'inputs and controls, 0.037
volts required {o fvll load, output for 4 7.5, and 15
ohms speakers or to specification inaundible hum level,
ready for use; 8% gns.. complete.
CP. 20 12-volt battery and A.(C. Mains Model, as used
Ly R.AT, output as above; 12 gns,
.C.-20, in portable case, with Collaro motor, Piezo
- pick-up, ete., £14; C.P.20 ditto, £17/17,
5 (PW’V‘ATT Output 6L6s, under 60-watt conditions, with
negative feed hack, separate rectifiers for anode
screen and hias, with better than 4% regulation level
response, 20-25,000 cycles, excellent driver, driver trans-
former, and output transiormer matching 2-30 ohms im-
pedance electronic mixing for mike and pick-up with tone
control, complete with valve and plugs; £15.
OMPLETE in Case, with turntable, B./T.H. Pieco
pick-up and shielded microphone transfogmer; £20.
8 -WATT Model, with negative feed back; £25, com-
plete.
1()0-WATT Model with mnegative feed back; #£40,
o

complete.
2?‘ -VOLT 250 m.a. Full Wave Speaker field supply
12 umt; 25/-, with ve}lve
ALL P.A, Accessories in Stock; trade supplied.
ORTEXION, Titd, 182, The Broadway, Wimbledon,
8.W.19. 'Phone: Lib. 2814. [8241
o ARTRIDGE P.A. Manpual,” standard handbook on
electro-acoustics, amplifiers, and audio circuits;
price 2/6 {iree to trade). . i : .
“ PARTRIDGE Amplifier  Circuits,” describes many
modern constructional amplifiers, 2w. to 45w. out-
put, battery, A.C.-D.C, etc.; price 2/- (no free coplqs).
ARTRIDGE, N, B.Sc., AMIEE., King's Buildings,
Dean Stanley 8t., London, S.W.1. (0630
ILEXANDER BLACK, ILtd., pioneers of hiring micro-
A. phone amplilying equipment since 1928, Booklet on
request.—55, Ebury St., S.W.1. Sloane 6129. {05398

UBLIC Address Contractors Can Fire P.A. Vans,
loud speakers, microphones and equipments of all
types ifrom Hire Dept.,” Grampian Reproducers, Ltd., Kew
Gardens, Surrey. Tel.: Richmond 1175-6-7. {0618

IBBON Microphones, 7 models, from £3/19/6, list
B) iree; 15 watt high gain, high fidelity, 4 stage ampli-
“fier for ribbon microphones, £12/10; 30 watt ditto, £18.
~Holiday and Hemmerdinger, Ltd., 74, Hardman St., Man-
chester. [8622
JVH, Microphone, 25/-; Ethauti’rope 12-watt amplifier,
massive job in steel case, complete, £4; two B.I.H.
R.K. speakers, with Westinghouse field supply, 27/6
each; Garrard motor, with Marconi pick-up, in steel case
with lid, 30/-; W.W. microphone, 10/-; transformer, 6/-.
—58, Sundridge Rd., Croydon. [8660

NEW MAINS EQUIPMENT

ORTEXION Mains Transformers, chokes, etc., are sup-
plied to G.P.C., B.B.C., L.P.T.B. Why not you?

ORTEXION, TLtd., 182, The Broadway, Wimbledon,
London, $.W.19. Telephone: Liberty 2814. [8675

® NEW LOUD - SPEAKERS

INCLAIR Speakers for All Types.—Alma Grove, Copen-
hagen Su. N1, [0603
ET the Most Out of Your Set with an Epcch Loud
Bpeaker, the supreme reproducer.
HALFORD RADIO, 31, St. George 8%, W.1,

SOLE Manujacturers of Epoch Loud Speakers, output
transtormers, efe,, and also of the famous Halford
Phantom Radic Set. 0632
SAVE Pounds.—11%d. stamp for list British and Ameri.

can P.A. Speakers.—Degallier’s, 31, Craven Terrace,
London, W.2. [8554

AKERS New Corner Horn Speakers, Triple cone con-
versions; from 29/6, and surplus speaker bargaing,—
Bakers Selhurst Radio, 75, Sussex Rd., South Croydon.

{8608
LOUD-SPEAKERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

POCH 16in. 6-volt, 50/-; Magnavox “ 66, 80/-—50,
Bturdee Av,, Great Yarmouth. [8650
3 00@ Speakers from 5/6 each, P.M. and energised
9 4. to 1din., including several Epoch 18in.
—=Sinclalr Speakers, Alma Grove, Copenhagen St., N.1.
’ {0591
OIGT Corner Toud Speaker, twin diaphragm,
mahogany finish, with field unit amplifier, ete.;
offers.—Armstrong, 161, Ballards Way, Addington, Croy-
don. .[8662
VAUXIIALL UTILITIES, 163a, Strand, W.C.2.—Rola
G.12» P.M. speakers, 62/6; (.12 energised, 50/-;

brand new with iransformers. (8676

TELEVISION

£9/15.'Cossor Cathode Ray Oscilloscopes, new,

original price £25, variable linear time-
base, 4l tube, two only—~Mr. Charles, 146, Cambridge
8t., S.W.1. Victoria 7902. [8658

TRANSMITTING APPARATUS

.C.8. RADIO specialists in short wave apparatus,
communication  receivers, including Hallicrafters,
National and R.M.E. transmitting equipment. valves and
components. Send for free ecatalogue to A.C.S. Radio,
16, Gray’s Inn Bd., W.C.1. Holborn 9894-5. G2NEK,
Technical Mansger. {0550

“Wireless
World

“SAVAGE”

" amp.. £5 16

ELECTRICAL STORES
7%, LEE HIGH RD., LEWISH
LONDORN, 8.E.12

Telephone: LEE GREEN 5240

TERMSE: CASH WITH OFRDER OK ©.0.D°
WESTINGHOUSE RECTIFIERS. L.T. 6 volt 2 amps.

< output, ingut 11 volts, in new condition, 10/= each.

MOVING COIL METER MOVEMENTS for recalibrat-

ing into multirange meters. Low ra/A. deflection.
tal 5w each; 4-in. and 6-in. dial, 6/~ each,

geumbe, ete,)

ELECTRIC LIGHT CHECK METERSP,%OO/ZSO volts,

50 cy., 1 phase, 5 and 10 amps., /= each.

X-RAY TRANSFORMERS, by well-known makers, all
fully guavariteed, 50 cycle mains, 40,000 volts, .10 miA.,
100,000 volts, 30mjA.,

£5, 68, ¢ m/A., £7 18s,
£10 10s. All carriage forward,

EX-R.A.F. ROTARY CONVERTORS. D.C. t

<

12 volts input, 500 volts 251100 m/A. output, brand ne B
;i / Also a few
with damaged brush, gear windings G.K., 18/~ each, post 1/-,
SPOT WELDING TRANSFORMERS, 220/240 volts,
0 cy. | phase inp%t % to 5 volts at 1} kilowatts. Makers,

25/, post 1/-: S.H. condition, 20/~, post 1/-.

Foster. 45/». C/

EX.G.P.0. GLASS TOP RELAYS, Type B. Useful as

Also a few only that riced

Keying Relags, 5'~ each, post 6d.
painis, which are easily fitted, 2/6 each. P/F.

3,000 volt working, 5/« each, post free.

MAINS SMOOTHING CONDENSERS, _ Philips T mf,

1emens,

1,500 v, test, 2/6 each. T.C.C. 4 mf. 300 v. A.C. wkg., 2/~
each, Standard Telephone | mf., 400 v. wkg., 3 for 1.,
post 4d., or in lots of 100, 12/6 post 1/6. - T.C.C. 2,000 mf,,

12v, w g.; &/~ each.

ROTARY CONVERTOR, 220 D.C. to 150 volt . AC,
50 cv. | ph. 600 watts, with starter and step-up transformer
C/F. " Another 100 volt D.C. input

1o 200/240 volt, £4 10s.
70 yoits 4.C: 50 cy. 1. ph. output at 250 watts, 40/..

FERRAN:!‘I SPEAKER OUTPUT TRANSFORMERS,

vpe A, ratio 7 to -1, pri.- D.C. resist: 900 ohras,
12.500 to 30,000, Type “B,”

.C. resist, 13 ohms on bésh types.
4/~ each, post free. S d

Pi STANDARD TELEPHONH pU§h~back coennecting

wive (nevw), 220-yard coils, 12/8, post 1/-.

voliy input 50 volt 8 amp. output, 12/§ each,

STANDARD TELEPHONE MAINS TRANSOFMERS,
input 200/250 volts, output 250/0/250 volts 200 m/A.

volt. wiridings and a 50-volt winding, 12/8 each.

EVERETT-EDGCUMBE Thermo Coupled R.F. Meters,
amp., 28/~ each.

4 few only Everett-Edgcumbe Thermo Metors with Therme
burat out, but moving coil reads approx. 1 m/A, A frst-

24-ire. dial, 0 1o 250 m/A., 25/~ D103

grade movement, 10/~ each.

SWITCHBOARD VOLTMETERS, Everett-Edgcumbe,
ste., b-in. dial, moving coil, 0 to 300 volts, 15/« : 0 1o 500

volis, 1T6% A.C. 010 250 volts, 15/,
EX-R.AF.
giving two outputs, 1,200 volts, 100 m/A., end 1
4 amps., 18/~ each, post 1/6.

ZENITH WIRE WOUND RESISTANCES (Vitreous)
5,000 ohm carry 170 m/A., 10,000 ohm 50 m/fA., 2,500 ohwm

170 m/A., 750 ohm 300 m/A., 255 ohm 500 m/A., 1
ost 4d.

SILVERTOWN GALVANOMETERS, jewelled

ment, very sensitive, 5/~ each.

“SULLIVAN®

post i/~

INSTRUMENT WIRE, 4 Ib. reels of 20 G enamel, 6/,
P, : ib. 1 15/=, post /-3 71b. of
18 gauge D.C.C., 8/6, post 6d.: 7 1b. of 10 gaugs D.C.C.,

af lE o gauge enamel,

10/~ P/F.  All new wire.

ERMEST TURNER & WESTON Z-in. dial moving coil
soillampmeters, B.S. Ist grade 0 to 5 and 0 to 150, 10/8 cach.
“ PHILIPS ” MAINS TRANSFORMERS, 200/240 volts

Taput, 2,000/0/2,000 volts 200 m/A. output, with two
22/6 each. C/Forward.

NEON TRANSFORMERS, input 200/250 volt 50 cycles
each, post 1/..

A, 18/, post {/-. Ditto, 5,000 volts -

F-phase output, 10,000 voits 0m/A., 12/8
Ditto, 7,000 volis 8 m/
5 wiA., U8, post 1/-. (All brand new.)

THE “ RACON” MOVING COIL HORN SPEAKER
15.0hm Speech Coil 6 volt, fitted handle, 15

UNITS.
watts, 15/~ each, post 1/6

EX.-NAVAL 1.VALVE BUZZER WAVEMETERS,

200/24,000 metres. Complete in solid teak case.
15 % 10 X 8 (less valve). Turner unit enclosed in

tank (Sullivan Sigh note buzzer). Price, 7/8 ecach.

Not sent C.O.D.

TRANSMITTING CONVERTORS © MACKIE,” 24 volt

8 amp, D.C. input, 600 volts.-16A, 600 cycles
Ditte Marconi, 100 volt D.C. input, (00 volt 2.5
860 cyeles output.

CHARGING OR LIGHTING DYNAMOS, all in good
fully guaranteed. © Newton,” 220 vok, 15

" Crompton,” 220 volts, 10 amps, 70z,
[ * Crompton,” 50/75 w.

copdifion and

S0
C.A, V.i 25 volts, 8 amps., 32/86.
15 amp., T8/

220 v. D.C. to 500/750 volts, 200 m/A D.C. cutpu
Ditto, 100 volt input, 35/~ Ditto, 16 volt, 11 amips
220 . input, 40/~ each. A Mackie, 220 volt input,
167 and 15 volt, B amp output, 65/-, -

A SLOW SPEED DYMANO. By Electro

160 volt, 10 amp, 450 r.p.m., in good condition, £5.

Post lf-t
{Note; All these meters are by good mskers—FE]lioty, E.

e ratio 24.9 to_ 1, pri. D.C.
resist, '14,000 to 20,000 ohm., impd., ove’r']”,OOQ. See.

In new condition,

MAINS TRANSFORMERS, 206/250

DOUBLE WOUND GENERATORS,

TRANSMITTING CONDENSERS,
variable, in glass tank, .0005 rf., and 001 mf., 7/6 each

[/ @,
Mackie, 80/90¢ volt., 8/10 amp.
“Crompton,” 50/75 volt, 25 amp., 38/~. All carriage forwasd
NEWTON ORCROMPTON MOTOR GENERATORS,

AM,

2%-in

o D.C,

AL,

CJF.

, impd.

, 3 g

0 wvolts

[~ each

nove-

L.Ts,

Size :
copper

C/B.

output.
amps,

, 85/m

t, 45/
cutput,

400 v.

motors,

Advertisements 3

TRANSMITTING APPARATUS

MATHEUR Selling Unused Burplus Bquipment; sta%lp.

—PBox 358, The Wircless World. (8857
MAYBUR Selling Transmitting Receiving Equipment:
stamp.—Box 286, ¢/o FPhe Wireless World. (8631

G5N1‘~-The oldest . and largest distributor of
amateur equipment, transmmsting and receiv-
ing; short-wave catalogue, 1%d. G5N1 70-page Manual,
TYzd., post free; authorised direct distributor for Colling,
National, R.M.E., Thordarson, Hamimerlund, Bliley, Tay-
lor, Elmac, etc, etc.—44, Holloway Head, Birmungham.

{0531
CABINETS

A CABINET for Hvery Radio Purpose.

CONVER’I_‘ Your Set into a Radiogram at Minimum

: Cost; surplus cabinets from noted makers under cosh
of manufacture (undrilled); 30/- upward; motors at
wholesale prices.

“ FIT»A-GRAM * Cabinet, 31 x 17 x 15; 21/-

NDRILLED Table Console and Loud-Speaker Cabinets
from 3/6.
INSPECTION Invited; photos loamed to country cus
tomers. .
H, L. SMITH and Co., Lid., 289, Edgware Rd., W.2.
Tel.: Pad. 5891, [0485
LEARANCE  Sale!! — Radiogram and  television
cabinets, prices slashed! 10 gns. worth for 50/-1
5 gns, worth for 20/-1—Write, wire, ‘phone or call,

Cameo Co., 23, Denmark Si., W.C.2 (Tem. 5900.) [8527
EGALLIER'S for the Finest Obbainable American
Cabinets, Table, Console and Radio Grams; also
Record Changers, 5 gns.  Send 1%d. stamp for reprints
from actual photographs—Degallier’s, 31, Craven Terrace,
Lancaster Gate, London, W.2, [8553

DYNAMOS, MOTORS, ETC.

.C.-A.C. Convertors, motors, all voltages, for sale and
wanted.—Basco, 18w, Brixton Rd.,, 8.W.9. [0558

LL Types of Rotary Converters, electric motors, bat-
tery chargers, petrol-electric generstor sets, ete., in
stock, new and second-hand. -
.C.- Conversion Units for Operating D.C. Re-
ceivers from A.U. Mains, 100 watts output, £2/10;
150 watts output, £3/10.
ARD, 46, Farringdon 8t., London, E.C.4. el :
Holborn 9703. f0518
ENT Rotory Converter, 200-250 D.C., 136 1.3a. A.C,,
good_condition; £5/10, or near; iree delivery Greater
Londen.—Lee, 53, Southbourne Crescent, N.W.4. [8655

‘RECORDING EQUIPMENT

TVARTIFY Recording and Other - dor Sale, almost
newy list.—R 357, ¢fo Whe Wireless World, [8652
ECORDING Turntable and Cutting Gear, in carrying
case, cost £12; price £7.—Box 366, c/o The Wire-

less World. [8663
PARMEKE Studio Model Recorder, complete, guaran-
teed perfect, list price £72; going for first £17/10.
—Wood, Bull Ring, Crimshy. [8661
OMPLETE Sound Recording Machinery, powerful am-
plifier, Brush microphone, all first class condition.—

To view, write L., 144, Gloucester Place, NN'W.1. [8650
‘A LL Recording Discs and Materials in Stock, tracker
units, £4/7/6; recording motors, £3/17/6.—Write

for further details, Will Day, Ltd., 19, Lasle 8t., W.C.2,

[0595
FEIGH Recording Sets are Within Reach of All; ball
3 bearing gear box, worm drive traverse; records on
any disc, Morse, speech or music; diamond cutter-pickup
on tone arm. the set 37/6; 6in. blanks, 3/3 doz; 10in.
discs, 7/- doz—ZHKlectradix, 218, Upper Thames St., Lon.
don, E.C.4. [0620

VALVES

LL Types of American Tubes in Stock of Impex and
Arcturus makes at competitive prices.
E Can Also Supply a Full Range of Guaranteed Re.
placement Valves for Any British non-ring, Ameri-
can or Continental type at an appreciably lqwer price,
SEND for Lists of These, and also electrolytic condensers,
line cords, resistances, etc.
HAS. ¥. WARD, 46, Farringdon St., London, E.C.4.
TFel, : Holbern 9703. [0452
MERICAN 2/9; 1,000 non-ring British, from 1/9;
bargains galore; lists free—~Shippers, 18, Corporation
St., ‘Manchester. {0607
ETROPOLITAN RADIO SERVICE.—Hpecial offer.
American valves, in makers’ cartons, 3/- each,
Qctals 3/6 each; American valves, first grade, in all
types; frade supplied.—1021, Finchley Rd., N.W.11.
Speedwell 3000. {0436

TEST EQUIPMENT

MATEUR, going abroad, bas Phileo Portable Osciila-
tor; 80/-; other gear, list.—Box 322, &¢/o The Wire-

less World.
ESTON  3%%in. Milismpmeters, ‘type 301, 01 m.a.,
100 ohms internal resistance, 1,000 o.p.v.; 21/6;
guaranteed accurate.—Supsradio, Dantzic St., Manchester.

[8667
COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC,

YALLS RADIO, 280, High Holborn, London, W.C.1,

offer new goods, post free.

LLIPTICAL Speakers, Celestion, suitable Ekco replace.

ments, 750 and 1,250 ohms, less transtormers, speech
25 Yo}ahms, new, handle 8 watts, carry up to 120 m.a.; 5/6
each.

MPLIFIERS, A.C. 200-250v. outpuit 16 watts AC,

from pair 6L6 push pull, 3 stage, ample volume for
driving extra speakers available. Complefe with valves,
and pair of elliptical speakers, wired up ready for use;
72/6, carriage paid.

ARRARD AC Induction Type AC7a Gramophone

Motors, with pick-ups complete, 200-250v., 12in.
turntable and unit plate, auto stop, speed regulator,
new; 32/6 each.
SPEAKERS, pairs, brand new, elliptical cone speakers,

made by first class firm, guality of reproduction out.
standing, push-pull pentode  transformer, fields 325 ohm
jor smoothing choke, 8,600 as bleeder, circuit available,
handle 10-16w.; 14/- pair~~Ryalls Radio, see above. [8374

*“ Radio Labomtoy_y Handbook.”  Price 8s, 6d. net. Post free gs,
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1S
PROVIDES FURTHER PROOF OF

SGUND SALES SUPERICRITY

All SOUND SALES customers have for
years been accustomed to the goodness
of 5.5. Components from a listening
point of view, §.5. Quality Amplifiers

set & new high standard in sound
reproduction—the 5.8, 036 Output

Transformer with .its straight line
frequency response from 20 to 20,000
cycles removed the weakest link in the
quality chain between Amplifier and
" Speaker, and the §.5. Dual Suspension
Audltorlum Speaker created and upheld
theslogan—* THE SPEAKER WITHOUT
A DIALECT.” §

With the coming of TELEVISION,
which brings a new set of problems tc
tha component designer, you will be
able to ‘‘SEE”’ how good SOUND
SALES products are, a fact which will
undoubtedly increase our ever growing
sales figure.

May we send YOU a copy of our
fatest
manual

technizal
FRICE 6d.

catalogue | and

MARLBOROUGH RD., k] Mcmmezam tothe
UPPER HOLLOWAY, iy J G.P.0., efc))
LONDON, M.19. UIMITED. Tel.: Archway 1681/2/3

1fours of Business—Monday to Friday, 8.30 a.am. to § p.n.

SATURDAYS CLOSED

A@@% @&%@ﬁ%%@

Pamphonis Reproducers L4, (Axsosiated with PYE Ltd.)
48, 8t. Pancras Way, Londen, M.W.1.

"Phane : EUSton 1727,

4,

i
ﬁ ,,,,,,,,,,,

LOUDSPEAKERS, LOUD.
SPEAKER COMES, LOUD-
SPEAKER QQMPOMENTS,
TRANSFORMERLAMINATIONS,
TRAMSFORMER HOUSINGS,
TRANSFORMER WINDIMGS,
CHOKE WINDINGS, FIELD
COIL WINDINGS, PERMANENT
MAGNETS, PRESS TOOLS AND
PRESSINGS, JIG BORIMG.
AUTOMATIL SCREW MACHIME
PARTS UPTO 2¥ DIAMETER;
Contraciors o
the Admiralty,
War Oitfice and
Alz Ministry.

“ Wireless Direction Finding,”

-Wireless
World

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

1{;&]}10 CLEARANCE, Ltd.,
ﬁg, High Holborn, W.C.1.
SPEO]AL Otter During July.
ROTHFR‘VIFL Piezo High Fidelity Spcakers.
MODFL R.95, 7in. cone, will handle 5 watis; 9/11,
N ODEL R.105, 10%in. cone, will hdndle [ watts 11/8.

BOVE Can be Used in Conjunction with Existing Mov-
ing Coil Speaker, connect across primary of speech
transformer; to use independently a choke must be con-
nected between the receiver or amplifier outpub; in the
event of push-pull, connect to the 2 anode terminals of
output transformer, ignoring C.T.
V.C.C. 8 mid. 450-volt Working Wet Electrolytics, can
type. nnphole fixing; 1/6 each.
OLAR Y% and 14 Resistances, good selection; 4/6 a
gross.
HTLCO American Bains Transformers, 200-250 volt, 6.3
volt 3 amp., 5 volt 2 amp.; 7/6 each.
OLAR W.8.F. Tubular Condensers, our seled;lon, 4/6
gross.
PLLbb Y 8 Mid. Can Xlectrolytics, 350 volt working,
each, 6 mid. Can Hlectrolylics, 450 volt working,
8d. each, E
GR:\IHAM Farish 0.001,and 0.002 Mica Condensers; 8d.
aozen
(WRAF/Y\/{ Farish Short Wave Valve-holders, ceramic
wype, 4-pin; 3d. each.
GRAHAM Farish Grid Leak ¥olders, 8d. dozen; pot
J dividers, wound on glass, 150 and 350 ohm., 3d.
ezxcl‘ mlot bulbs, 6.3 volt 0.3 amp., 3d. each.
LGIN  Grid Cdps screened, 4d.  each; Bulgin
SL. I twist switches, 6d. each; Bulgin D.E.D.T.
twist switches, 9d. each.
SWAY Group Boards, 4d. sach; 5-pin reversible valve-
holders, base board or (‘habels, 3d. each.
BRADLF Y Ohm Volume Controls, with switch, 803,000
ohms; 8d. each,
B I 25 L\Jtd 25-volt Tubulars, 4d. each; B.I. 4 mid.,
200-volt tubulars, 5d. each; Z-piece valve cans., 6d.
each: rubber grommets, small, dozen.
BUIGTN 20-watt Maing Remstangeb tapped, 195-250
volb: 2/ each,
L Orders Over 5/- Carriage Free; Lndor this amount
. sufficient postage mmust be 1n<1udcd with order.
ALL Enguiries Must Enclose 1%d. Stamp.

RAD]O CLEARANC Litd., 63, Eigh Holborn, London,
w.C.1 elephone Yolborn 4631 188 34
ARK DA\ 88 RADIO and LLFCTRI(JAL STORE,

22, Tasle § W.C.2, offers the follovmg bargains : —

TEIEVISIO\Yﬁﬂal(yon sound, . vision and time base
chassis, all superhet, modem, completely wired and

tested, for use with external power pack, with circuit

diagram, electrostatic type, 10- or 12-inch tube, a real
bargain; £6.

YIME Basze, line, frame and sync., built into one chas:

sis, or in separate units, modern electrostatic type,

for 10- or 12-inch tube, completely wired, with ecircuit

’Phone: Holborn 4831,

_diagram, a few only; at 25/- complete.

:w ULLARD Cathode Ray Tube, type ¥ 46, 10-inch,
suitable for above, modern and brand new, listed
af 12 gns.,, packed in special sprung crates, a wonderful
bargain at £5.
UMETATL Shield, for 10- or 12-inch tube, cost trade
35/- each; yours for 15/~
I IGH Vo!tage Condensers, T.C.C., jelly filled, 1m.f
3,000 volts working, 8mi, 1,000 volts wkg. atl
10/- each; T.C.C. tubular types, 0.01 30,000 wkg., 0.01
20,200 wkg., 0.02 15,000 wkg., 0.01 15,000 wkg., 15/-
each,
OUND Sales Chokes, 10 bhenry, 250 obms, 130 mills;
v 3/- each.

DEC(,A Portable 6-valve Superhet works on A.C. mains

or 12 volt car battery, ideal for boat, car, bungalow,
etc., listed at 16 gns, bargain; £5.
{}D Quality Radio, straight and superhet, two
separate chassis, vm.h two speakers, as used 70 gn
radigram, bargain; £8/1
1LR()PHONLS Epoch moving coil large type, 30/-;
E.C. carbon type, listed £5/10, £2; G.E.C. hpeX
type, 25/
RIPOLET Vacuum Tube Voltmeter, three ranges, 5
to 50 volts, A.C., D.C., A.C. mains, 100-250 volts, a
real snip; £6.
AVENSET Battery Charger, type (G.C.) 6 amp., three
circuits, perfect order, suit small wireless shop;
£3/10.
RUVOIOL Portable Rotary Converters, complete in
carrying case, 1deal for converting A0 -D.C. ampli-
fiers to battery use, or short-wave portable equipment,
etc.,, 6 volt D.C. mput output 225 volt 80 milliamp.,
listed at £8/5, brand new; 50/- each.
MERICAN Type Rotary Converters, 68 voit D.C. input,
output 300 volts D.C. 120 mills, bargain; 45/-.
JPIL Motor Generator, 400 volts A.C. input, output
15 volts 30 amp., perfect condition; £8; complete
starter; large quantity generators, motors, switchgea.r, ete.,
for (h\posal please send for list.
ONDERFUL Amphﬁer Bargain, 20 watls undistorted
oulput, using 3 KTZ63-8 2.6L6s negative feedback,
three separate chassis, power pack. dmphﬁer speaker ﬁeld
pack, suitable modulator, etc., cost £30, bargain; £5
E ARK DAVIS'S RADIO and ELECTRICAL STORF
22. Lisle 8t, W.C.2, (86
AINS RADIO DEVELOPMENT Co. Ofter Immedlate

Delivery, carriage paid, call mornings; tielephone
Tudor 4046: stamp for lList 227A.
UBILIER Mica Tag Condensers, 0.00005, 0.0001,

0.0002, 0.0003, 00005 mid; 3d., 2/6 dozen.
JRIE L-watt Colour Coded Unused Resistors, any size,
4 50 ohms to 5 megohms, your selection; 3d., 2/6

dozen: 2-waft, 6d.

CNTRALAB  Latest  Polentiometers, long standard
spindle, unused, all sizes, 5,000 ohms-2 megohms;
2/-. with mains switch 2/3.

UBULAR Condensers, 400-volt working, wire ends.

hest make, 0.0001-0.05 mid., 4d.; 0.1 mid, 4d.; 0.25,
0.5 mid., &d.

CLIX Unused Chassis Valveholders, 5.pin, 7-pin, 3d.
each; ail American oizes, 6d. each; best sleeving,
1444, yard. -

IFTY Unused N 8. - 2-walt Resislors, wire ends.

marked, colour Loded z(, different useful sizes in
each parcel: 50 for 2/6 Lnl

AINS RADIO DEVELOPMENT Co., 4-6, Muswell

Hill Rd., London, N.8. Tudor 4048. . -[8569

Third Edition. - Price 25s. net..

N
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That's the way we treat a’l #rans-
aitions—in confidence,

When you purchase Radie Apparatus on
L.R.S. Convenient Terms you deal directly
with us from beginning to end, with .no
financial firm or other third party inter~
vening.

Without normal credit facilities the largest
business house could not carry on. Even
the country couldn’t. So why shouid you
pay cash ?

Whatever you want in Radio we can supply.

We open an account in your name and

you ‘settle in equal monthly payments,
« So simple !

May we have the pleasure of quoting for
your reguirements ! This entails no obli-
gation whatever.

N.B—The best is cheapest in the long run, as
after the price is paid and forgotten, Quality
remains for your enjoyment. ARMSTRONG'S

are fine chassis, thorcughly reliable and the
finest value obtainable
details 7

May we send jou

SURREY

UNIQUE OPPORTUNITY FOR A
IRELESS TRADER
IN THE HEART OF THE TOWN

NEW BUILDING. PROMINENT POSITION
REASONABLE RENTAL

SOLE AGENTS

WLEY

SHOP SPECIALISTS

28, §T. GEORGE STREET, HANOVER
SQUARE, LONDON, W.1

TELEPHONE : MAYFAIR 2965 (14 LINES)

GREAT OPPORTUNITY FOR

OTORS |

We ask you to mote particularly that the Motors offered
heiein are of the finest make and type obtainable and are
all brand new, They should not be confused with irferior
Continerital motors which are made down to 2 price
It is because we have made a keen cash deal from a firm
of motor factors that we are able to make these very keen
offers of the limited quantities,

SECERMTURY
DOrne-quarter h.o., 1001230 volts A.C., repulsion-induction
seif-starting, no electrostatic interference, 1,450 r.p.m,,
stzndard 3-inch shaft. Overall length {0}-inches, height
F-isiches, fitted slotted mounting feet. These silant
running, high torgque, heavy duty motors are listed to-day
at £4 18s. 6d. We are able to offer 125 only at

42/8 each

nett cash, carr. pald
Ve also offer a few of the followmg,
the same high-class make (—
one-sixth h.p., 100{120 volts, A.C., 1,425 r p.m., 32i6 nett.
one-fourth h.p., 2001230 volts D.C., 1,460 r.p.m,, 2816 nett.
L h.p., 2001230 volts D.C., 2,300 r.p.m. v.. 55l nett,
The above are all really remarkable bargains which we

caniiot repeat.
M.R. SUPPLIES
(W Udeum B

all brand new and of

68, Mew Oxford Streel, London, W.0.1,

Post free 255. od,
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==ELECTRADIX==

REDECORATION SALE OF CHARGERS & SWITCHGEAR

EECTIFlERS AND CHARGERS FOR AC. MAINS, 230 volts & kW,
18 g ve, .U cutpat 230 volts, tapped transformer, £12
A < CHARGERS DAVENSET. Type .0, Wal
rage Charger, Qa volts 6 amps.,, 8 circuit 40
once, £6 10s. Type H.T.3, #teel vased,
he, ‘or !\U celtiat 1, 2 and 3 amps., £14 10s.
i3, 4 efrcuth with mdw)bors,
stors for 80 cells, £14 1
., 1087 sinigle circuit, 24 volts
och type, £7 105, PHILIPS
s, 5 eireutts, £6 10s. -
BT.KE, Tungar Chargers, 75 volts 10
: eircuits, rheo. and tap controls,
£i2 15s. H.T. Tuhgar for output D.C., 120 volts amp., -£6 10s.
230 volts WESTINGHOUSE sinzle circnit, B type, 40 volis 3 amps. 8€7 10s.
Westinghouse Wall Charger, 15 volts 6 amps., for car batteries, £6 18s,
D.C. CHARGERS. Davenset D.C.2. 8teel cased, bench type, 2 circuits
and meters, wheel rheos., 230 volts 1 and 3 amps., £5 10

METAL RECTIFIERSY AND CHARGERS. Westmffbouee Wall type
“RY Steel €, 12in. by 19in. fer 200/280 velis A.C. mains to 40 volte
3 amps. D ( Rudio Cells. Guaranteed. £7 ¥s. 64. Similar one
for Cur B harging, 13 volts 8 amps., D.C. output, £8 17s. 6d.

Fine model also for A.C. mains with D.C. output of 280 volts 250 m.a,,
£7 25, 64. Two 30-volt ciremits each of 730 m.a. D C. from A.C. mains
is another bargain at £6 10s, Al these are in new condition.
“NITHDAY » (HARGERS. For any mains voltage bebween 106 to
250 volts A.C. Al steel HLM.V. Transformers, Westinghouse Rectifieps.
Model N A 6/8 volis § amp. Car Trickle Charger, 18/~ Model N/B 6/8
volts 1 arnp. Car Charger, 28/-. Model X 'B14 6 volts 1§ amps. Cag Charger,
25/~ Model N/C /8 volts 2 amps. Car Charger, 88/-. Model N/D 12/15
volts 1 amp. Car Charger. 82/~. Model N;D 12/15 volts 2 amps. Car
Charger, 58/-. Mode! N/E 2 Doubler 6/8 volts and 12/15 volts 2 amps.,
fitted ammecex, Super Car Charger, §8/-.
i /f"y VIBRATORE BATTERY SUPERSEDER,
&% with metal rectifier, for H.T. from your
Y 2evctt battery.,  Three oulput volt tappings.
A boon 6 those Wwho are mot on the mains,
Y Reduced fom £3/18/- io Sale Price 85/-.
GmBU’I BEBEARERS. Three 50 amnp. Cir-
17 akers, Sp. open panel type, 37/6

ek

B arop. ditto, with time-lag

A
75 One 100 ggnp. 860 yelt tripte pele Ironclad Switch fuse,
100 anp. GO0 volt D. Fronclad Bwitch, 20/-

- A5/
SMALL CIR(‘LIT BREARIERE, "Trip overlond. Macnetxc Blowout,
enclosed. Ltk anrps, 18, With thermal delay, 10/-,  8.P. 6 amps.,
10/~ Ox cith thermal delay, 12/6. §.D. 10 amps., 14/~ S.P. 15 amps,,
§/-, £.P. 20 amps.. &,
CONTACTORS. Two Statter enclosed 20 amp. B.P. with 226 voits D.C.
coils, 88/~ each, Three open type 30 amp. 4 pole or twin D.P. on bakelile
panel, 230 D.C. coil, 7:6. One ditto, 3 pole or 2 on 1 off 20 amps. on
panel, 110 volts A.C. coil, B35/
TEST GEAR. Switchgear Works Test Trolley Panel, portable for Breaker
Trip and other coil testing, Fitted & 7in. dial meters and rheostats for all
valzes b volt to 500 volts, T m.a. to 12 amps. Range switches and fuses, £8.
METERS.—For fault finding, efe. Bargain lne in portable moving-
coil by Kverett Kdgcumbe, 40 to 120 volts for home conversion to mulbi-
range, 10/6. 1,000 volts, 82/G.
4in, to gin. dia, SWI’J.‘CHBOARD METERS. Large stock of Mebers, all
ranges, A.C. or D.C,
FREQUENOY METERS. 4iin. dial, 100 cycles, 30/~
Switchboard type for 230 voits. 50 cycle mains, 50/-

500 cycles, 40/~

HIGH FREQUERCY. 24in. dia. to 8in, HOT WIRE to 1} amp. and 2 amps.
and 20 amps. Mov. Coil Thermo., 3 amps., § amps., and 12 amps. Cbeap.
MAEGGERS, as new. Direct Reading 001 ohms % 10 megs.  Long scale

dial for 'Resistance makers, 100, 250 and 500 volts, cheap. SILVER-
POWN Portable Tester. Combines Wheatstone Bridge, Galvo, shunts
and ratios,. as new, £8, G.P.0. Plug-in Bridge Resistance Bozes, to
8,000 ohtas, 60/-.
RELAYS. Single and muliiple contact telephone type in 15 models from
5/-. Send for ‘“Relay '’ List. Genuine G.P.O. Vertical Relays, brass
case, glass fop, with original platmum cont'xcts Worth the money
- to clear.
gARGAXN CINE PROTECTORS, Powers No. 6, 35 mm. Dalimeyer lens
and condenser, motor drive, on sband with lantern and are, £7 worth
double. Sound head with head Araplifier and spool box for talkies, £8.
15.DAY TIME SWITCHES. ' Venner 1 amp., 5 amps., 100 amps., 200
amps. From 17'6.
THERMOMETERS. Panel 2
ing, reading 0 to 100 deg.
'lHERMOMli TERE b

. dial, 5ft. ether tube, for distant indicat-
:nt., 7/6. Cambridge, 10/6. FOURNIER
abridge Instryment Co. 4in. disl, 19-110 deg.
e]mtnc contacts, 45,
, Bd:  With clipsand bage, 9d, °

P ROEL of 14 ]M n: servieing comiponenis © resistances, tubulars,
., variables, wive, sleeving, Vol ¢optrols, coils, magnets,
c‘noi\e& switches, oouldings, terminals, ete., post free; 16 s, /e,

Guer 1,000 other Bargains in our enlarged Illustrated List “ W.’

ELECTRADIN RADIOS

218, UPPER THAMES STREET, LONDON E.C.4
s | elefihone : Central 461

GENUINE
— apphite
GRAMOPHONE NEEDLES

More than2,000 playings from oneneedle,
a minimum of record wear, and greatly
lmproved reproduction are obtained
from the new Walco Needle-—price 12/
Order now or write for FREE BOOKLET
“SOUNDREPRODUCTION from

(7

{Dept. G),
Canterbury Road, Migh Road, Kilburn, N.W.6

WLt

“ Handbook of Technical Instruction for Wiveless Telegraphists.””
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COMPONENTS — SECOND-HAND
CLEARANCE, SURPLUS, ETC.

PREMIER SUPPLY STORES.
PLEASE See Our Bisplayed Advertisement on this‘fagées.
04

AUXHALL.—Hivac valves, all types.

Flat sheet alu-
minium, 12in.X12in, 3/-, 18in,x18in. 5/86.

AUXHQ&LL—— C.C. dry, 8 mid., 2/6; 600v. aluminiam
, It}ontamﬂers‘ T.C.C. 800v. dry' cardboard containers,
m

1/8.
AUXBEALL UTIL ITIES, 163a, Strand, W.C 2.—Ask
tfor free list; metal recuﬁers, HT10 10/» 11'1'9 9/-.
) {8877

SOU’I‘HERN RADIO, 46, Lisle 8t., London, W.C. Ger-
 rard 6653.—Stocks of receivers and replacement
compornents, as previously advertised. {8548
COLLARO A.C./D.C. Recordchangers, 200-250, plays

eight 10in. or.12in. records, mixed, also incorporates

repeater and re)ecbox limited quantity, £5/5, in sealed

cartops.

!IENRY’S 72, Wellington Av., Stamiord ITill, N.15.
Stamford HLII 2907. (8216

Wanted

PAIR of McMichael Dimic Plug-in Medium Wave Coils,
200 metres.—Osborne. 30, Forester Rd., Bath. [8825

T Buy for Cash Al Types of Modern Second-hand
Radio Sets and Accessories, test meters, parts, etc.

We pay more than any other dealer. Part exchanges.
Bring, send or will call.—University Radio, Ltd., 238, Tus-
ton Rd., London, N.W. 1 "Phone: Kuston 3810 L8664

REPAIRS "AND SERVICE

S}:IRVIQE with a Smile.”
MERICAN Valvea,

spares, linecords, rewinds; repairers

of all types of American and British receivers.—
¥.R.I., Ltd, 22, Howland 8t., W.1. Museum 5875. [0434
OUD-SPEAXER . Repairs, British, American, any
E make, Z4-hours service; moderate prices.—Sinclair
Speakers, Alma Grove, Copenhagen St., N.1. [0590
TUARANTEED Repawrs, Any Transformers, choke,
motor armature, converter, dynamo, ete.; keencst

prices, immediate gquotation, prompt, dependable service.
—8ee below.
L.’l‘ P, (LONDON TRANSFORMER PRODUCTS, Ltd.),

Willesden, N.W.10. Willesden 6486 (3 lines).
{6892
AINS Transformer Scrvice, Repairs, rewinds, or
A construction to specification of any type, competi-
tive prices and prompt -service.—Sturdy Electric Co., Dip-

ton, Newcastle-on-Tyne, [0516
METROPOLYI‘AN . RADIC  SERVICE.—Guaranteed
g repairs to American and British receivers; American
trade supplied.--1021,
Speedwell 3000. [o4zs
EGALLIER'S Reliable Service With a Written
Guarantee.” First class workmanship, lowest prices;

all British snd American receivers; lei American specialists
do thz job, 48-hour service. Degalher's Ltd., 31, Craven
Terrice, London, W. Pad. 6492. [8652
RB TPAIRS to Moving Coil Speakers a Speciality; cones
and coils fitted, fields altered; prices, including
eliminators quoted; loud speakers, 4/-; L.F. and output
transformers, 4/-, post free; guaranteed satisfaction; trade
invited, estimates {free; prompt service.—Loud-Speaker
Repair Works, 5, Balham Grove, London. Battersea 1321.

[0394
SITUATIONS VACANT

AIR MINISTRY.
DIRECTORATE of Bignals.

PPLICATIONS are Invited for Appointment as an
Assistant Signals Officer in the Ciwil Aviation Signals
Service.
THT commencing salary will be determined according
to qudhﬁcatlons and experience, within the scale
£350 rising by annual increments of £18 to £500 per
ABNTRM.
THE Qualifications Reguired are:—

DUCATION ‘to Degree Standard in Light Electrical
-4 ¥ngineering.
XPERIENCE in the Design of Modern Radio Trans-
mitters and Receivers.
REFERENCE will be given to candidates who have
not reached their 45th birthday, and who have the
following additional qualifications :—
EXPLRIF\U: in the design, testing and installation
of agcraft radio equipment,

JRAL Knowledge of the Application of Radio
AD'\ INISTRATIVE Experience.

valves, service parts and rewinds;
Finchley Rd., N.W.1.

s in Aviation.

THE Officer will be largely concerned with-approval of
new types of aircrait radio apparatus, and his dutics
will be mainly administrative, but may involve occasional
flying as an observer.
UBJECT to a period of satisfactory probation, the
selected candidate will be eligible for consideration
for a post on the permanent establishment when vacancies
arise,
ELUESTS by posteard for forms of application should
reach the Under-Secretary of State, Air Minisbry
{8.1.e.), Adastral House, Kingsway, not Tater than July
10th, 1839, and the completed forms must be returned
by July 14th, 1939, {8602
AIR MINISTRY. :

IVILIAN INSTRUMENT MAKERS (wireless or
electrical) urgertly required mear Felixstowe, Suffolk.

Candidates accustomed to manufacture and assembly of
and work. on small electrical switchgear preferred. Rates
of pay for 48-hour week:—Skilled 78/4 (for a short proba-
tionary period), tising to 81/-; semiskilled, starting rale
fat 21 years of age), 61/-. Apply by letler, stating age,
experience and gualifications to The Under-Secretary of
‘%ta’fe, Dept. 8.3.D, (W.W.}, Air Minstry, Kingsway,
W.C.2. [86

KAMINERS and Testers Required in Factory pro-
ducing radio receivers and transmitters for the ser-
vices; permanent and interesting work for good men;
Croydon district.—Reply, stating age, salary and experi-
ence, to Box 246, c/o The Wireless World. {8616
RAD[O Engineer Required for WNight Operating and
Assisting with Maintenance of Radio Relay Receivers,
amplitiers, etc, must have knowledge of L.F. circuits;
commencing balar] £3 per week.—Particulars and qualifi-
cations to Lincoln Radio Relay Service, Lid., Spring Hill,
Lineoln, g

8649

Price z1s. net,

Advertisements . 7
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STOCKTAKING SALE

Huge Reduction in Prices of
TRIAD U.S.A. VALVES

from g/’3 each |

Seid far NEW Price List.
Special Offer of
ROLA G.12 SPEAKERS
G1E PBL’s with Transiormer ... 57/§
6.12 ENERGISER 1,259 — o1 2 55)0 - Ilﬂd&@/n

with Transiormer
Al brand new and bowd

SPECIAL CLEARAMNCE OFFERS!

POTENTIOMETERS WITH SWITOR, 1 mey. & mee.
20,0080 oh ] 10,000 dhims, 3 aachi
POTENTBOMETER‘& VWITHOUT SWITGH 2 % g, o meg. .

. A6, O(rﬂ ahios, 2
3= cash

AL OFFERIGQR‘

4 tne: DU obhms, 20,600 ()hfﬂo, 10 000

NENTAL TAINS VALVES,
CHL, ACL. ACT, ACSG

56y, 18&A6 Dn-?ype
2/~ cach.

U 8, A Ty;aes, 24,
Fir "-\)
a2 for 3 -
TUZULAR COM)EN*EQ&;, 602,
midd, i don. You wr rholee.

0008, L0008 and 0005

ELEf‘FRGLYTib CONDENQMRS Medal. Can, 8 mid,
P20 weolts, 2 jor 1/8. B J40 mi, 3

2 101 2%, 9«5' 8 mif, x 'HV ., 2 for 278,

T.0.6. DRY ELECTROLYTICS. 3464 mf. HB09v.,
2~ each.,

PREMIER SHORT WAVE K?TS

well as thmre‘
ructions for build;

lw id, e

5 suppiie
plug-in coils to tane from 15
1 vakb hy

PREN"!ER U.8.A. QUARTZ 'SRANSMETT!NQ CRYSTALS
7 me Band, 10/« each, with Calibration Certificate.
Huclosed bolder and base, 3
BROWSE KEYS. Excellent bfd\s movement on bakelite

- base, 2/8 each
PREM!ER SHORT-WAVE GOILS, 4-
22-47, 4104, T8-170 metres, 19

snd 6-pin types
b, with cireuit,

g 4/~ set, with
clreasit -43, 3886
meires,

plated

Wire, Monvﬂed on ;Lohtui b €
8, 4, 5, 6 or 7 turns, comple

HT!LITY Micro Curs 1100.1 Ratios,:3/ 9,

PREMIER Short-v 3 2ll-brass, cop-
struction, with Trofitul . 15 mmi, 1€;
25 mmt., 1/7 1“ onif, 179 3 100 ok, 2/« ; 160 mmi,,

2/3 5 254 ;ﬂm‘( 2/8.

TROLITUL DOUBLE SPASED TRANSMITTING SON-
DENSERS. 15 munf, 2/9.; 41) mmf, &6 ; 100 mmf., 4-:
166 mni., 478

NEW TROLITUL SPLIT STATOR CONDENSERS,
50 50w, 1Y 6
COIL FORMERS, ES

- and over

or &-pisr Ioww-loss, 1/- each. -
1t Post Free,  Under 5/~ please

Handbeok and

Pmce &d.

“Have you had our 1933 Bal alogue,
Vaive Manual? 50 pages
Radie Bargaims and Enteresﬂng Da(av

ALL POST ORBERS TO: Jubiies Works, 167, Lower
Biapion Roan, London, E.5. Amberst 4723,
CALLERS TO 1 dubiles Works, or our NEW PREMISES,
=765, FLEEY STREET, E6.4. Central 283%
%&Y’ 50, High Straet, Glapham, S§.W.4. Macaulay 2381 f

IOperw

not piford to cariv-on without Ir\ddlﬂ" ou

268-page Handbool. The book @3 s clearl

definitely many i
Ly

8%
wses in ali branches of €4
Electrical, Motor, Asre Wiyeless, ¢ Talkie ” Engineering,
Buiiding, Govt Em;];!}aymem ghe,, and zivss det ails of

* Wiethesyon he
ot 2 budding apprentice ge} this
FREE and POST FREE,

BOHN
A87 Shakesprare Houss, 191
Place, Lendon, W.J

Stratiord f

Post free 215, od.
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SITUATIONS VACANT

AIR MINISTRY. .
DIRECTORATE OF SIGNALS (CIVIL AVIATION).

APPL[CATIONS are invited for appointments as

Civiliann Wireless  Operators at Adr Ministry Civil

Aviation Wircless Stalions.

A-PPL[CA'N’i , whe should not be above 40 years of

L age on 1st July, 1939, should preferably possess
s Certificate or the Air

the 1st Class Postmaster-General
Operator’s Certificate in Wirele Telegraphy and have
had - experience of radiotelephony, direction-finding and
maintenance work. Operators will be required to serve
at any Air Ministry Civil .Aviation station at home or
abroad. At present there is only one stalion situated
outside the United Kingdom manned temporarily by Alr
Minisiry  staff.
QALARY is at the rate of 67/- a week, rising by annual
v increment? for approved service to 112/- a  week
inclusive. Should candidates be required lo serve abroad
appropriate additional allowances would be paid.
FIYVEE first two years of service will constitute a proba-
{ionary peried, and confirmation of appomntment will
be centingent om an operator passing an examination 1in
all phases of his work.
O5TS will be unestablished, ie., non-pensionable in
C the first instance. A proportion ol the total staif is
pensicnable, however, and, subject to the existence of
vacancies 1n the permanent staft, operators may be gon-
sidered for estab! ment according to their seniority, con-
duct and ability, provided that the probationary period hag
i rily completed. .
% by postcard for forms of application should
lressed o as Lo reach the Under-Secretary of
State, Air Ministry. (8.1.e.), Kingsway, London, wW.C.2, not
later than the 12th July, 193%.
Q%EL'ECTED applicants will be required to attend at the
23 Alr Minisiry for interviews on the 27th and 28th
July, 1939.
O applica X ]
states that lle will be able to attend on either of
these dates.
other arrangements

NO
-~ entertained.

AIR MINISTRY.

regarding inmlerview. can be
. (8673

NUMBER of Vacancies Txist for Technieal ‘OfﬁcAe_rs/
X ir -

A4 and Assistants LT and JII ab Various Royal
Force Stations for Work in Connection with the Devel-

opment, installation and maintenance of wireless equip-’

ment, .
THE Qualifications Required Are:—

(A_) Education to degree standard or equivalen@ in

Physics ot electrical engineering, or a sound tech-

nical training. ] i

(B) Workshop or laboratory experience in the devel-

opment of radio communication equipment,

KNOWLEDGE of the Operation and maintenance of
Royal Air Force - wireless equipment would be an

advantage. 1

SALARY Scales Are:—

BZ}O.——Technical Officers: £275 by £18-£455 by
£25-£580 (men); £275 by £12-£347 by £18-
£464 (by £25-£580 in exceptional cases) (women).
:821 —Assistants IL.—£315 by £12-£385 {(meun);
£265 by £12-£315 (women). .
BC)I(),—Assistants IIL—£130 by £12-£214 (efficiency
A B/ bar) by £12-£310 (men); £130 by £12-£214
(efficieniy bar) by £12-£260 (women). .
PI‘]IE Appointments Will be Non-pensionable in
i

instance. . :
RL)UE‘S'X‘S For the Necessary Form of Application
Should be Addressed to the Under-SBecretary of State,

Air Ministry (8.2A/B.8019), Berkeley Square Ilouse,
Berkeley Square, W.1, quoting the appropriate reference
pumber and enclosing a stamped addressed envelope[.%g
97

ECHNICATL -xnstructors {Wireless) Hequired at Army
Stations in Great Britain; wages {payable irom date

of entering course of instruction), 85/- a week, Tising to

the

95/-.

NANDIDATRES Should Preferably he Under 35, and

7/ hold

(A) .Gradnateship of the Institution of

Engineers. : .

FINAL (Grade IT7) Certificate of City and Guilds of
TLondon Iustitute Examination in Radio Communi-

Tilectrical

cation; i .
I_}:IGHER Naticnal Certificate in Hlectrical Engineer-
mng; ’

25
ERTIFICATE of City and Guilds of T.ondon Institute
in Radio Service work; or similar gualification; or
(B) Be able to pass an examination on the following
syllabus . — -

URRENT FElectricity—Properties of an electric current.
Ohm’s Law and its applications. Galvanometers and
Measuring Instraments. Electro-magnetism. Magnetic
materials. .
TTERNATING Currents—General principles Eifects
of Resistance. Inductance and Capacity. Resonance.
ADIO—General character of a radio signal. Xlemen-
tary knowledge of valves and their simple applica-
{1ons. .
SUITABLE Candidates Will Undergo a Short Trade
Test Aiter Interview in London, and those selected
will enter a -course of instruction at the Military College
ol Science, Woolwich. On final acceptance, to depend
upon an examination after three week’s instruction, suc-

jon will be considered unless the applicant

cessiul candidates will be required to give an undertaking °

to enlist ntc the Territorial Army {(with rank of Ser-
geant), and will receive a further threc weeks’ instruction
helore iransfor to thelr permanent stations. ~Regular
travelling sxpenses on transfer will be payable.
PREFERENCE Given to ex-Members of His Majesty’s
Torces, other things being egual.
APPT}’]CATION Forms, obtainable by postcard from
Under-Secretary of State (C.5), War Office, S.W.1,
and to be lodged by 12th July, 1939. Quote Appts. 155
(15} [8673
“WANTE]), a Se.vice Manager and Instailation Engineers
for high-class television receiver; good salary and
excellent prospects for experienced men; write or ‘phone
for appointment.—Television Development (UK, T1.d.,
72, Victoria £t., S.W.1. ’Phonz: Victoria 3088. [8651
1,ADIO Valve Development Engineer Required; appli-
cants must have degree in physics or electrical en-
gineering, or previous experience; aptitude for design and
developmen’ work, and intefest in Tass production
oethods.—Write, giving full particulars, to Cosmos Mig.
Co., Ltd., Brimsdown, Enfield. [8669
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Test with the Besi-—
The 46

RANGE UNIVERSAL

BRITISH
ADE

SERVICE jobs
lose half their
worries and labor-
dtory  tests  are
completed in half
the time with the
Model 7 Avo-
Meter. Dead beat
in action, it quickly
gives laboratory-
accurate readings
“on all its 46 ranges.
A.C, and D.C.
amperes and volts,
resistance,
capacity, audio-
frequency power
output and decibels
—any ‘range in-
stantly selected by
means of two ro-
tary switches. No
external shunts or
" resistances requir-
ed. A protective
cut-out’  instantly
disconnects the
meter from the
supply should a severe overload be applied.
to last with lasting accuracy.

Write for descriptive pamphlet.

16 Gns.

It is built

ol & Also the 36-range Universul

%ﬂigte&lnclé AvoMeter ... 13 @ns.

Range Extension Unit  227enge  D.C. ,A‘B‘é‘!“\
A

({or measurements down

to 1/100th. ohm) ig/6  Loalhr Carvying Cusa 265

DEFERRED TERMS 1F DESIRED,
Sole Proprictors and Manufacturers :— |
THE AUTOMATIC COIL WINDER &
ELECTRICAL EQUIPMENT CO. LTD.,
Winder House, Douglas S$treet, London, $.W.1.
‘Phone : V.ICtoria 3404-7. h

THE INSTITUTE OF WIRELESS TECHNOLOGY

(Founded in 1925. Incorporated).

PROFESSIONAL MEMBERSHIP

The advantages of professional membership
are open to all gualified wireless engineers.
Full irformatior, with syllabus, snay be obtained from the
Secretary, Institute of Wireless Technology, 4, Vernon Place,
Southampton Row, London, W.C.1. 'Phone : Holborn 4879.

Bargain Dffer!i!
A SERVICE KIT

ror LT/6

T his Service Kit comorises:
| VOLUME CONTROLS.
20,000, 50,000, ¥ meg., § meg.
7 RESISTORS, Assorted, colour coded resistors,
1 to 3 walls,
2 DOZ.” COMNDENSERS.,  Assorted
electrolytic and mita condensers. o
»g STEEL CABINET. A very useful steel cabinet
with partitions for above, screws, etc.

VALUE g4 for ﬂ?/@

resistors and condensers only, as

tubular,

#IT No. 2 comprising
- above 12/8

KIT Mo. 3 comprising volume controls and cabinet only &/6

SPECIAL OFFER !!!

Fully shroudsd Transformers by America’s largest manufacturer.

they last, . ey

All 230 v. primary and fully impregnated.

T28708: 6.3VBA, 2.3V3A. BV3A

T196L0—350/ V64, 2.5V24. 5V3A

T7236—375/375 v, 120 m/A., 6.3VCT. 44. 5 .

T7326-—350/350 v. 100 m/A., 6.3VCT. 34,

While

T7307—350/350 v, 60 m/A., 6.3VCT. 34. 5 %ég
T7000—320/320 v. 80 m/A.,, 6.3V4A, 5V3A ..., 98
T6025-—320/320 v. 80 m/A., 2.5V6A, 5VEA .. 716
T464919-—~10V4A Primary Tapped 110-250 v. .. 5/8
T11134B-—110/23¢ v. 500 watt Auto Transformer ... . 295
The following chokes ave interleaved and impregnated.

7007250 m/A., 135 ohms. 20-8 Hy., cadmium sbrouded +...... 12/
T7007A—150 m/A., 250 ohms, 30-12 Hy., cadmrum shrouded ... 18/3
100 mjA., 20 Hy., 500 ohms, unshrouded .ocevresonsowoeseson 4711

60 m/A., 15 ¥y., 250 ohms ...

RADIOMART o5
G5NI (Birmingham) Lid,
44, HOLLOWAY HEAD, mIiFiRAIN QAN

Jury 61H, 10939.
SITUATIONS VACANT

TVILIAN Wireless Instructors Required at Royal Air
Force Volunteer Reserve Centres.
NITIAL Rate of Pay £4 per Week, rising to £4/5 a
week after a satisfactory probationary period, and
thereatter by annual increments of 2/6 per week 1o Y
maximum of £4/12/8 per week; candidales must have

a sonnd knowledge of elecirical principles and their
application to radio and low-power electtical engineer-

ing, and be capable of lecturing; suitable candidates will
be interviewed. tested and medically examined,
CANDIDATES May be Required to Undergo a Short
Course of Instruction at No. 1 Electrical and Wire-
less 8chool, Royal Air Korce, Cranwell, Sleaford, Lincs,
before taking up duty, and during this period the rate
of pay would be 85/- a week.
PPLICATION Should be Addressed to lhe Air Officer .
Commanding, Headgquartters, Reserve Comraand,
R.AT. Hendon, the Hyde, N.W.9, giving full varticulars
as to previous experience, age, elc. C 10638
RADTO Valve Manufacturers Reguire Men with Tech-
nwal Training to supervise the manufacting pro-
cesses of assembly, sealing-in, exhausting and testing of
radio valves
NLY Men who have had FExtensive Previous Experi-
ence will be considered; applicants must give full
particulars.—Cosmos Mig. Co., Ltd., Brimsdown, Infield.
[8668
RAT)I,Q Testers; applicants musl have had technicsl
training and experience of receiver circuit trimming
on factory production lines —Apply Ewpleyment Depar-
ment, Murphy Radio, Ltd, Welwyn Gurden City, Herts,

18671
EVELOPMENT Engineer Required for Audio ¥re-
quency Ampliflers, power uunits, microphones and

loud speakers: knowledge of radio receivers an advantage;
applicants should state age, experieace and salary re-
quired to Box 323, ¢/o The Wircless World. [8670

SITUATIONS WANTED

HYSICIST and Radio Engineer, confributor to T.E.T.
. Journal, * Wireless Engineer,” ete., desires respon-
sible position.—Box 365, ¢/o The Wireless World. [8665

ELECTRIC DRY SHAVERS

EMINGTON, Rand, Shavemaster, Packsdrd,
Rabaldo.—-Trade enguiries to Leonard Teys,
Henry St., Blackpool. [0

MISCELLANEOUS

TIEAP Printing —1,000 billheads, 3/8;
Cireteway Press, 18, Buxted, Sussex.
TVERY Radio Dealer Who 1s Not a Regular Reader
of “The Wireless and RElectrical Trader” should
send his trade card at once for a specimen copy and full
details of the *Trader” Services. * The Wireless ana
Elcotrlcal Trader ” has the widest influence, the largest
weekly circulation, and is read by all the leading manu-
facturers and traders. Trade omnly, 15/- per annum,
post free.—Published at Dorset House, Stamiford S8t., T.on-
don, S.E.1. (0815
‘ NGINEER'S Guide 1o Success™ Shows Ifow o
. Qualily in Television Radio Engineering and Ser-
vicing, sound, recording, wireless communication, ete., by
studyving at home with the T.LG.B. Write to-day
Great Guide—free—which gives full parbiculars, contains
the world’s widest choice of engineering courses—over 200
—and alone gives the regulations for qualifications such as
AMIEE, AMIRE, AMITE, AMIWT. C and
G., etc. Training until successiul guaranteed.—The Tech-
nological Institute of Great Britain, 82, Wemple Bar House,
Tondon, E.C.4. (Founded 1917. 20,000 successes.) [8874

PATENT & TRADE MARK AGENTS

EE and Co. (H. T. P. Gee, Mem, R.8.G.B., etc.), 51-52,
Chancery Lane, Londem, W.C.2. IYolhorn 4547-8.

Handbook irec. [0001
TUITION

RADIO Training.—P .Mz, ex: and I.E.E. Diploma;
= prospectus Iree. shrical € Hull [0611
RACTICAT, Radw and Te sion  Home Study
Courses; booklet free.—~LP.E, & Shirley Rd., London,
.4, [85C6
IRELESS.—Complete training, Marine, Broadecast and
Pelevision.  Posts walting.  Mod. fees. Boarders
taken. Approved college, prosp.—Dept. W., London Radio
College, Grove Park Rd., London, W.4. (Chi. 3244).
[0580

BUSINESSES AND PROPERTY FOR-
SaLE. TO BE LET, OR WANTED

”THE Wirelesy and Eleetrieal Trader” is-an essential
parbt of the equipment of every Wireless Trader; its
pages retlect the very latest turn of trade events, apd it
is vead by all the leading dealers and manufacturers, for
particulars of businesses offered or wanted. By subscrip-
tion to the trade only, 15/- per annum, post free.—Send
vour trade card for specimen copy to Dorset House, Stam-
ford 8t.. Loaden, C.E.L. [0614

BOOKS, INSTRUCTION, ETC

MERICAN Valve Data—The 200-page Raytheon Data
Book gives full characteristics, applications, all types
American -alves; invaluable to servicemen; post free any-
where, 2/3.-~Leonard Ieys, 36, Henry St., Blackpool.
. [0594
LI Wireless and Radio Engineering Books Available
through new financial terms as low as 2/6 monthly.
—Write a card or call personally for details and lisls from
the Radic Department, Phoenix, Chandos Place, W.C.2.
[8623
IRELESS Carsers; increased salaries and pensions
make radie a profitable and interesting profession;
we train stvdents for all branches and guarantee appoint-
ments; Britan’s lJeading Colleges; boarders accepted;
write for free prospectus.—Wireless College, Colwyn Bay,
or Wireless College, Calmore, Southampton. 8373

Casco,
36,
633

sample free.—
81
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specifications;
but we have a
standard list.
May we send you

We do guite a-
fot of business
making up trans-
formers to
customers own

Prh}tgglh in Epgland for the Publishers, ILIFFE AND SONS LTD., Dorset House, Stamford Street,

London, S.E.1, by The Cornwall Press Ltd., Paris Garden,
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e Wireless World” can be obtained abroad from the following: FRANCE: W H. Smith & Son, 248, Rue Rivoli, Paris, Hachette et Cie, Rue Réaumur, Paris, ‘and branches;

Messageries Dawson, 4, V‘Rue de Faubourg Poissoniere, Paris.
Melbourne {Victoria), Sydney (N.8.W.}, Brishane (Queensland), Adelaide (8.A.), Perth (W.A.), and Launceston {Tasmania),

Auckland, Christchurch and Dunedin,
News Co., Montreal; Gordon & Gobtch, Ltd., Toronto.

SOUTH AFRICA:

BELGIUM : W. H. Smith & - Son,

Central News

International News ©Co., New York.

74-75, Boulevard Adolphe Max, Brussels.

AUSTRALIA : Gordon & Gotch, Ltd,
New Zrpananp: Gordon & Gotch, Litd, Wellington,

INDIA: A, H. Wheeler & Co., Bombay, Allahabad and Calcutta. CANADA : Imperial News Co., Toronto, Winnipeg and Vancouver; Benjamin
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The Universal AV O FMINOR
Electrical Measuring Instrument.,
This comipact piecision wmoving-coil instru-
ment covess all A.C, and D.C. testing. It
has 22 ranges fof meéasuring A.C. voltage,
D.C. voltage, current and resistance. All
readings are direct. o calculations. The
high total resistance of the instrument-—
. 200,000 ohms——-ensures aceurate readings.
- Compil}ete vsg}th msfructxog besklet, leads,
interchangeable testing prods
and.¢rocodile elips ... ... £5 E @@L
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The MODEL 7
46 Range Universal AVO METER

. Electrical Measuring Instrumenit.
A compact multi-range A.C./D.C. meter, it has 46
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= also resistaice, capacity, audie-frequency power output,
and decibels. MNo external shunts or series resistances
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vided with automatic compensation for errors arising
from variations in temperature; and is protected by
an automatic cut-out against damage through overload
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Cinema Technicians, Recording Companies, Public Address Engineers, and

‘numerous amateur transmitters the world over will appreciate, as users of
- SOUND SALES Amplifiers, that th«e headmg of this adverttsement s no
idle statement. \ ) =
Commencing with a small se%f«comainfe:d Ampliﬁer giving 3% watts undis-
torted output in Class “ A we have designed and proaduced a complete
range of Amplifiers up to 650 watts output.  The iHustration shows a
typical SOUND SALES totally enclosed model, which incorporates Duat
Input, Thermionic Mixing, lndenendem Tone Controfs, Anode Current
Meters,” Multi Tapped Output Traﬂsfoa raer, Mains Transformer tapped
every 10 volts on the primary side with pmt@ectmg fuses, instantly adjust-
able grid bias, snd first grade construction throughout. Prices average
less than £} peir watt—for instance, the ktest $.S.P.AT.50, 50 watt model’
costs only £37 10s. and this is for a comp!ete tested Amplifier with valves
—not a kit of parts.
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EDITORIAL

National Service
Training and Organisation

V our correspondence columns this
week there appear two letters
that draw attention to an im-
portant point in regard to the
service that wireless amateurs—and,

indeed, many professionals—might
render in time of emergency. The
writers of both letters stress, either

directly or indirectly, the need for
training and organisation. Technical
knowledge and proficiency, unless of
the right kind, are not enough by
themselves.

Most wireless people, and particu-
larly amateurs, tend to be individualists,
but individualism is quite out of place
in the intricate communication system
of the modern defence Services. Team
work, precise synchronisation and strict
adherence to rules and procedure are
essential to a successful wireless service ;
there is no room in the National boat’s
crew for the modern counterpart of the
Victorian lady novelist’s hero, who
“pulled two strokes to everybody
else’s one.”” He would be quite as
much in the way as the opposite kind
of oarsman who could not stand the
pace.

Specialised Training

We know that a large number of
readers have .already. offered  their
services by filling- in the - National
‘Wireless Register form which appeared
in this journal at the beginning of the
year. There is reason to believe that

this ready response had been greatly

appreciated by the authorities, ‘but
we now suggest that those whohave re-
sponded might ask themselves whether
their services might not be made more

- valuable if their present knowledge and

COMMENT

experience were supplemented by
specialised training, obtained by joining
one of the existing Services, or in some
other manner. It is the duty of the
authorities, in their turn, to see that
proper facilities exist for giving such
training to those who are willing to
devote their spare time to making
themselves of greater potential value
in the cause of National defence. It
is suggested that in this matter the
help of existing civilian wireless
organisations might well be enlisted ;
there can be little doubt that the
fullest co-operation would be forth-
coming.

Social Tendencies
Telwision and Decentralisation

FTER considering the applications
. of wireless for those purposes to
= which, unfortunately, we cannot
shut our eyes nowadays, it is refreshing
to turn towards its uses in the arts of
peace and the cause of humanity.
When Mr. David Sarnoff, President
of the Radio Corperation of America,
has anything to say on the fundamental
implications of wireless he is always.
worth listening to. In an article entitled
“ Probable Inﬂuences of Television on
Society,” -published in the Jowrnal of
Applied Physics for July, he says,
“With the advent of television a new
force is being given to the world. Who
can tell what the power to extend

vision will mean ultimately in the

streami of human life?”  As' Mr
Sarnoff -sees it, the present tendency
towards decentralisation of population
wilt be accelerated by television, which,

with sound broadcasting, will provide

the - principal -source ‘of entertainment,
education and news to those living in
“ satellite ” areas surrounding metro-
politan centres,



DESIGNED FOR EFFICIENT OPERATION ON
7, 14, 28 AND 56 Mc/s

¥ HEN designing a transmitter
which is to be efficient, handy,
compact and inexpensive, prob-
: ably the best solution for the
average amateur is to adopt the practice,
now becoming more and more popular,
of having a self-contained transmitter
capable of efficient operation on a num-
ber of frequency bands. The transmitter
described in this article has been found
to meet all these requirements, and at the
same time it constitutes a reliable driver
for a higher power output stage. In
itself, however, it is a very efficient trans-
mitter for telegraphy and telephony
operation, and the description of it is
given from this standpoint,

Briefly, the set is a crystal-controlled,
3-stage, 4-band, CW and telephony trans-
mitter, of rack and panel construction.
It has its own power supplies, and no grid
bias batteries are required.  The maxi-
mum RF power output is about 30 to 35
watts at 7 Mc/s, falling to about 10 watts

at 356 Mc/s, and British valves are used _

thronghout. The RF stages consist of a
KT66 crystal oscillator, a KT66 buffer-
doubler, and a KT8 as power amplifier.
The modulator utilises two KT66’s in
Class AB-1, driven by two Hb3's in a
phase inverting circuit. Séparate power

‘supplies are provided for the RF section
and for the modulator, one U8 rectify-
ing valve being used in each. The KT66
i the well-known British
The

is, of course,
equivalent of the American 616G,

, ]% ULTI-band
“ VL operation is
obtained with ihis
transmitier by
using plug-in coils
and wvalves that
perform efficiently
as’ frequency
doublers. A new
beam tetrode, operated at 5o
walts input, 15 emploved in
the output stage.

KT8, which has recently been
released by the G.E.C., corre-
sponds closely to the American
807 or RK39, but has a standard
British 5-pin base. The KT8 has a top
anode connection which with internal
screening makes neutralising unnecessary
and permits an efficient constructional lay-
out, especially for 56 Mc/s working.
Because the anode lead passes through the
top of the valve, there is no disadvantage

‘in the bakelite base with.which the valve

i¢’ fitted, since the losses in this material
as compared with a cerarnic base necessi-
tate only a negligible increase in the
amount of grid drive, even for frequencies
in the 56 Mc/s band. The low price of the

Under-chassis view of the RF unit, The tritet cathode coil L1 is seeﬁ in the lower left corner,

while the oscillator ancde coil socket is in the top left corner.

The doubler anode coil socket is

seen in the bottom centre, with the neutralising condenser located between it and the doubler

valve socket in the middle of the chassis,

Note the grid and screen stoppers, R13 and Rig, fixed

directly to the KT8 socket at the lower right corner of the chassis.

The Wiveless World,” July 13th, 1939

w The RF chassis, The KT8
is seen in the output
section at the left. The crystal osciliator fs
located at the opposite end, while the
frequency-doubler is in the middle section.
The doubler anode coil has been removed
from its socket for the sake of clarity. The
oscillator anode coil L2 is located between
the oscillator valve and the front panel,
Note the large zluminium bracket carrying
the coil and variable condenser and the
special blocking condenser Cs.

KT8, which is well below that of the
American 8o7, is low enough to prevent
any criticism on the usual ground that
British valves are too costly.

Plug-in coils are used throughout, ex-
cepting the tritet cathode coil, and the
types of formers used can be clearly seen
in the photograph.

The circuits of the four separate units
which make up the complete transmitter
are shown in Fig. 1.

The KT66 crystal oscillator operates
with a 7 Mc/s crystal, and is provided
with a rather low screen voltage in order
to keep the crystal current well below the
danger value.  Nothing is lost by doing
this, since ample drive is obtainable for
the following stages on all bands. The
oscillator functions as a tritet only when
output is required on the 28 Mc/s and
56 Mc/s bands.

“ Straight”’ Operation

The cathode coil is, therefore, short-
circuited for 7 Mc/s operation by bending
the tip of one of the moving vanes of its
tuning condenser so as to touch the
adjacent fixed vane at the maximum set-
ting of the control knob, and the second
KT66 acts as a buffer and drives the KT8,
all circuits being tuned to the same fre-
quency. )

For 14 Mc/s, the tritet cathode coil is
again short-circuited, while the anode cir-
cuit of the second KT66 is tuned to 14
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Fig. 1.—Theoretical circuits of the transmitter divided up int

o its individual units, consisting of RF chassis, modulator and two power supply usits.

Values of the components can be obtained from the List of Parts in which the circuit references are included,
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Four-Band Transmitter—

Mc/s, so that this valve acts as a fre-
quency-doubler. The KT8 gives straight
amplification at 14 Mc/s.

For 28 Mc/g the tritet-cathode coil is
brought into operation and the oscillator
anode circuit is tuned to 14 Mc/s. The
second valve doubles the frequency to 28
Mc/s, and the KT8 again acts as a straight
amphﬁer but with suitably tuned circuits
for this higher frequency.

The 'most satisfactory arrangement
found so far for 56 Mc/s operation is to
drive the grid of the KT8 at 28 Mc/s and
to use this valveas a * power’’ frequency-
doubler. Otherwise, the circuits are tuned
as for 28 Mc/s output. Some interesting
experiments could be made by -quad-
rupling the frequency either. in the oscil-
lator or in the second KT66 so as to have
a 56 Mc/s drive available for the grid of
the KT8. Since the KT8, however, is an
excellent  doubler, the arrangement
described here may be relied upon to give
up to 10 or 15 watts output at 56 Mc/s.

Cathode bias is used in all three stages,
and consists of a 300-chm T0-watt resist-
ance in each case, shunted by a mica con-
denser of o0.0x mid. capacity. Grid leak
bias is used in addition in each stage, the
oscillator having a 50,000-ohm leak Ri1,
while the second KT66 has a 100,000-chm
leak R8 in order to give efficient fre-
guency-doubling. The optimum leak re-
sistance R12 for the KT8 is about 20,000-
chms. ,

An adjustment for -controlling the
amount of drive to the KT8 stage, which
is rather critical, particularly- when using
telephony, is effected by a variable
potentiometer Rro for providing the screen
voltage of the second KT66. This is a
10,000-0hm 5-watt potentiometer, one side
of which is connected to earth through a
fixed 10,000-ohm resistance Rr1x, while
the other side is connected through a
25,000-chm fixed resistance Rg to the HT
Iine. In this way the screen voltage can
be varied between about 100 and 2zoo
wvolts.

Neutralising

It was found to be necessary to neutra-
lise the buffer stage when it was called
upon to act as a straight amplifier, and
therefore a centre-tapped anode coil was
used for this stage, together with a very
small neutralising capacity Cro. A suit-
able condenser is readily made from a
single pair of plates taken from an old
midget variable condenser and fixed to a
strip of high-quality insulating material so
that one plate is fixed in position and the
other can be rotated on its mounting
screw.  The spacing between the plates
should be about 2 mm. The condenser is
light enough to be supported in the wiring,
the connecting leads necessarily being very
short. A drawing of this condenser is
shown in Fig. 2.

Turning to the output stage, it is tc be
noted that since stable operation with high
efficiency at frequencies as high as the
56 Mc/s band is required, all leads carry-
ing RF currents must be as short as pos-
‘sible.  With the physical layout -adopted

Wireless
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in the present transmitter, this is satis-
factorily achieved, and at the same time
there is no harmful coupling between the
grid and anode circuits of the KT8.

Fig. z.—Constructional details of the neutralising
condenser, which is described in the text.

Neutralisation was found to be unneces-
sary, even in the 56 Mc/s band.

With a different layout trouble may be
experienced from ordinary self-oscillation
or from parasitic oscillation. A screen
stopper resistance R4 of 100-ohms (z-
watt) and a grid stopper resistance R13 of
25-ohms (§-watt) were connected directly

.parallel across the coil.

JULY 13th, 1939.

at the valve socket pins to suppress
a tendency to generate parasitic oscil-
lations. This grid stopper resistance
should be kept as low as possible,
consistent with stable operation, since the
amount of effective drive is reduced as this
resistance is made larger. A value some-
where between 10 and 30 ohms is usually
sufficient.. If the grid and screen stoppers
do not result in completely stable opera-
tion an anode stopper of about 25 cohms
1-watt) should be tried in addition.

The KT8, being a tetrode, requires
simultaneous anode and screen modulation
for telephony working, and, of course, for
proper modulation characteristics, the L/ C
ratio of its anede vircuit must lie within
certain rather narrow limits. The wide
range of frequencies covered by the four-
band operation calls for a large range of
tuning capacity if the L/C requirements
are to be observed, and this is con-
veniently obtained by using a split-stator
condenser C4 of 50 + 50 mifd. capacity,
with either a single section in circuit across
the coil or both sections connected in
By the use of a
three-pin wiring arrangement for the plug-
in coils, the second condenser section is

LIST OF PARTS

Variable Condensers :
1 50+50 munfds., €4
2 60 mmids.

Eddystone ro81
(Microdenser), €2, €3
Eddystone 1093

.1 6o mmids. (Microdenser), €1

Eddystone 1131

1 Neutralising condenser, €16 (see text)
Fixed Condensers:
1 Blocking condenser, €5 (see text)

I-0.00005 mfd mica, €§ T.C.C. "M’
T 0.0005 mid., mica_, €14 T.CC. M7
T 0.002 mid., mica, €18 T.CC. “M”
1 0.005 mfd., mica, €16 T.C.C. “M”
8 o.01 mid., mica, €8, €7, €8, C11,
€12, €13, C15, €17 T.C.C. “M”
2 o.1 mid., €21, €22 T.C.C.341
2 z5 mfds., electrolytic, 1z V, €19, €20
T.C.C. “FT”
2 50 mfds., electrolytic, 50 V, €23, €24
T.C.C. “FW?"”
2 8 mids., electrolytic, 500 V,
working, €25, €26 T.C.C.512
4 2 mids., 1,000 V, working,
€28, €29, €36, €31 T.CC.ixx
1 4 mids., 1,000 V, working, €27
Resistances : C.Crx
1 25 ohms, % walt, RI3 Frie
1 100 ohms, 4 watt, Ri4d Erie
2 1,000 ohms, & watt, R26, R27 Erie
2 2,000 ohms, § watt, R17, R18 Erie
1 50,000 ohms, & watt, RI Erie
I 300,000 ohms, 3 watt, R34 Erie
2 250,000 ohms, + watt, R22, R2$ Erie
2z 100 ohms, 1 watt, R36, R31 Erie
. 2 10,000 ohms, 1 watt, R2I, R25 Erie
I 20,000 ohms, 1 watt, R12 Erie
I 100,000 ohms, 1 watt, R8 Erie
2 200,000 ohms, 1 watt, R19, R26. Frie
1 20,000 ohms, 2 watts, RI5 Erie
1 50,000 ohms, 3 watts, RS Erie
2 400 ohms, 10 watts, R28, R29

Bulgin ARj500
500 ohms, 10 watts, B2, R3, R4
Bulgin AR500
2,000 ohmms, zo watts, R33
Webbs Aerovox 933
2,500 ohms, 20 watts, R7
Webbs Aerovex g33
1 5,000 ohms, 20 watts, R6
Webbs Aerovox 933
2 10,000 ohms, zo watts, R11, R32

w

-

-

Webbs Aerovox 933 -

3 25,000 ohms, z0 watts, R9, R35, R36
Webbs Aerovox 933

1 potentiometer, 100,000 ohms, RI16 Erie

2 potentiometers, 10,000 ohms, 5 watts
RIi%, R24 Reliance “TW 7’
2 RF chokes, 1.25 mH, Chi, Ch2
Eddystone 1010
1 smoothing choke, 15 H, 120 mA, Ché
Webbs Radio “* Apex”
1 smoothing choke, 15 H, 150 mA, (2114 2
Webbs Radio ““ Apex ™’
swinging choke, 5/25 H, 150 mA, Ch5
\’Vebbs Radio “Apex’
swinging choke, 5/25 H, 250 mA, Ch3
Webbs Radio ““ Apex”’
Quartz crystal, frequency 7 Mc/s, amateur
band mounted YVeDbs Valpey
Microphone transformer, ratio 1:75, T1
Webbs Radio Apex "’
U.T.C. Varimatch transformer, TZ
Webbs Radio ““ Apex’’ VMz
Mains transformer, 550-0-550 V, 250 mA;
6.3V, 404, 40V, 4.0A, T3
Webbs Radio “‘Apex”’
1 Mains translormer, 550-0-550 V, 150 mA;
6.3V, 404, 40V, 4.0A, T4~
Webbs Radio ““ Apex”’

b

?

et

i~

-

L=

Miscellaneous:
2 large dials and knobs Eddystone 1098
2 small dials and knobs Eddystone 1099
5 4-pin threaded coil formers
Eddystone 936
3 Frequentite coil formers
Eddystone rogo
Frequentite coil base  Eddystone 1092
insulated brackets Eddystone 1116
adjustable bracket LEddystone tooy
Frequentite Octal valve holders
Eddystone 1120
Frequentite 5-pin valve holder 5
- Eddystone 1074
Octal Valve Sockets, Paxolin «
Webbs Radio
Eddystone 1008
Eddystone TogI
Peto-Scott P72
Peto-Scott Pgo
Bulgin S80 -
Webbs Valpey

N ok N R

-

o)}

extension controls
Frequentite sub-bases
midget jacks

jack plugs,

toggle on/off switches
crystal holder

fuse lamp, 6o mA, and holder =~ ‘

Webbs Radio “Apex” o
P‘iugs sockets, inter-connecting cables~. -
Peto Scott _ .

Ralle - P e W 3]

Valves:
4 KT66, Vi, V2, V6, V7
x KT8, V3

2 Ho3, V4, V5 - T O
2°U18, V8, V9!, 1%ty e mevs 4...Osram -

e,
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¥our-Band Transmitter— ¢
automatically brought into use in the case
of the lower frequency bands by includ-
‘ing’a connection from the ‘“hot’’ end of
the coil to the third pin.

The values of inductance, the construc-
tional details of which will be given in a
coil specification table, have been chosen
so that the capacity necessary for reson-
ance in the four bands is close to the
optimum value for producing the best
““flywheel ”” effect of the KT8 anode cir-
cuit. It should be borne in mind that
if the KT8 is operated under any other

" conditions but those described here, the

optimum L/ C ratio may be quite different,

and a modification to the coils may be re-
quired in order to obtain the best perform-
ance. .

Wireless
World

In Forthcoming Issues

REGENERATION : Up-to-date appli-
cations of the one principle that offers
something for nothing—or very near it—
in receiver design.

STEERING BY TELEVISION: Latest
uses of wireless technigque in navigation,
particularly of aircraft.

ot o

With the coils and circuit constants em-

ployed in this set and with 50 watts input.

to the KT8 valve the maximum RF out-
put is approximately 35 watts on 7 and
14 Mc/s, 20 watts on 28 Mc/s and 12
watts on 50 Mc/s.

(To be continued.)

Ferranti 1939-40 Programme

THREE TELEVISION SETS AND - FIVE TABLE
MODEL RECEIVERS : '

HE new broadcast receivers in the
recently announced Ferranti = pro-
gramme are table models. They in-

clude a four-valve (plus. rectifier) all-wave
superheterodyne, Model 139, at g guineas,
in a moulded cabinet, or 10 guineas in a
walout cabiret with a larger dial (Model
239). A similar chassis is. used in the
Model 339, which incorporates mechapical
push-button tuning.

Permeability push-button tuning for six
stations is provided in the Model 439 at
12} guineas. This receiver, I which wave-
range and on-off switchinyg is also controlled
by push buttons, is fitted with a cathode-
ray tuning indicator and .a striking three-
colour tuning dial in which the appropriate
waveband scale is brightly illuminated by
a vertical cylindrical
iens.

The range of 7e-
ceivers is completed
by a four-valve {wo-
waveband battery
superheterocdyne opez-

ated entirely from
dry Dbatteries and
making use of 1ihe

latest 1.4-volt valves.
The price of this re-
ceiver, the Model 539,
without batteries, is
7% guineas.

The chassis which

© chassis, so

forms the basis of the three television re-
ceivers is extremely well thought out from
the point of view of layout. All com-

ponents are accessible and they are very
evenly distributed on the underside of the
and

that both production
servicing are considerably simplified.

New Ferranti Receivers,
(Top) Model 539 super-
heterodyne for operation
entirely from dry bat-
“teries. {(Centre) Model
439 perimesbility-tuned
push - button  receiver.
(Bottom)  DBiodel Trio
table ielevision and
sound receiver,

Magnetic deflection
and perrhanent-magnet
focnsing are employed,
and the tube in the
zo-guinea table model (T1o) gives
a picture 74in, x 6in.  In the T8
congole, at 40 guineas, which, like
the Tro, is for television and sound
only, the picture size is 10in. x 8in.
The range is completed by the
Model Tg, 4t 48 gnineas, which in-
corporates a three-waveband super-
héterodyne receiver in addition to
“television sound and a picture
16in. X 8in. y

The Model 130 is available for
Aimmediate delivery, and the re-
mainder of the programme will be
released during August and the be-

ginning of September.

‘conditions,

S

PROBLEM GORNER

No. 28.—The Missing Volts

An extract from Henry Farrad’s corre-
spondence, published to give readers an
opportunity of testing their own powers of
deduction :

Howell House,

Dear Henry, Keston.

For a new receiver I am building I
need ‘a2 power unit giving 25 mA. at 300
volts.  According to The Wireless World
Valve Data Supplement, the Osram Uieo
rectifier .gives an unsmoothed rectified out-
put of 300 volts at half-current when sup-
plied by a 250-0-250-volt transformer. As
the full rated current is 60 mA., it looked
as if it would do, because 1 reckoned
that as 25 mA. is a little less than half
the full current the  unsmoothed voltage
would be a little over 300, and this extra
would allow for -a slight loss due to the
resistance of the smoothing choke.

Well, so far, I have got the transformer
and the rectifier valve, and before going any
farther I thought I would check the un-
smoothed DC voltage. Using a multi-range
meter that I believe to be reliable, I found
it fo be only 228 volts. The meter is 1,000
ohms per volt, so the current taken by it
must be less than 1 mA.; and I cannot
understand why the wvoltage is so low.
According to the Data Supplement it ought
to be 260 even at the full 60 mA. There is
no choke to reduce it, and 1 hawve checked
the AC voltage of the transformer with the
same meter—it was over 250. So, as the
rectifier is the only other component, it
seems that it must be the faulty one. The
man I got it from says it is a new one and
must be all right, but I notice he has no
gear suitable for testing it under the proper
Can you suggest a reliable test?

Yours sincerely,
Philip Cowe.

Why is the voltage lower than expected?

Turn to page 41 to see if your solution

L agrees with Henvy Farvad's.

Five-metre DX
REPORTS WANTED

/YN the few occasions when it has been

possible to devote time to the five-
metre band during the week preceding
July 6th last, no unusual activity has been
noticed, and it can only be assumed that
conditions have not shown any tendency

“to favour DX signals.

It has to be remembered, of course, that
location has a profound effect on reception
of ultra-high-frequency ~signals and that
reports from different parts of the country
are always more indicative of the true con-
ditions prevailing: than observations from
one-or two stations only.

One interesting report just to. hand from
G6YL mentions reception of some French
and Italian stations in the north of England
during the last week in June. It is hoped

“to give more details of the stations heard

next week. In order that these reports
shall give an exact indication.of how the
five-metre band is behaving from time to
time, reports of any outstanding contacts
made. or of signals heard will be gratefully
received. G2MC.

5
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Part IV —REVISED DESIGN TECHNIQUE TO
MINIMESE HARMONIC DISTORTION

‘ByN Partrldge B.Sc.(Eng. )A.M.I.E.E.

N designing a transformer for low
distortion the first step is to select a
““good’” magnetic material for the
core. In last week’s instalment
reasons were given for accepting Vicor
(manufactured by Magnetic and Elec-
‘trical  Alloys,  Ltd., of Wembley) as
our starting point.  An oscillogram
showing the current distortion produced

HE nature and extent of har-
monic distortion in . push-pull !
oulput transformers has been examined
i in detail in earlier instalments. This
% article, the last of the series, will be |
| devoted to the consideration of ways
and means of keeping this distortion

- under control.

] | about Silcor 2.
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ment 18 a curve
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is contained in Fig.
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PERCENTAGE MARMONIC DISTORTION
{ouraenT)

duced here in Fig.

26.

S

2,000 3,600 5,000 8,000

FEAK FLUX DENSITY (LINES PER SQ oy

10,000 12,000

Having fixed
upon the core
material, the

Fig. 25.—The graph obtained by plotting the result of an harmonic
analysis of the wave forms of Fig. 24. The harmonics are expressed as a

percentage of the fundamental.

by this alloy at a flux density of
4,680 lines per sq. cm. was reproduced in
Fig. 22, but to perform detailed calcula-
tions the distortion at all densities must be
known. A series of current oscillograms at
various flux densities is given in Fig. 24

second step is to
consider how Dest
it may be used.
One could design a
transformer in the conventional manner
and claim an improvement by virtue of
the better core. But-there would still be
one or two rather disconcerting criticisms.
For one thing, the iutrinsic distortion
would be high. As can be seen from Fig.

and the graph ob-
tained by analysing

%)

these wave forms
is shown in Fig. 25.

~

These two illus-

™
N
VICOR

trations correspond
~to Fig. 3 and Fig.

\ .

5, which give the

same information

Fig. 26.—The full

\\

curve indicates the

change of inductance
{or impedance) with

VICOR PLUS AIR GAP

flux density in the
case of a transformer

having a closed mag-
netic circuit of Vicor.

INDUCTANCE OR IMPEDANCE (ARB!TRARV UNIT:

The dotted curve ap- 2,000
plies to a composite

. .core of Vicor plus an

PEAK FLUX DENSITY (LINES PER 8Q. GM:)

%000 57000 8,000 10,000 35

_air gap (see Table 7).

The Wivelass World, [uly 13th,

1939

B2B5800

Fig. 24.—The oscﬂ}ograms show how  the

current distortion varies with fux density in

the case of Vicor. ‘B 7" is the value of the

peak flux density in lines per sq. cm. The

phetographs should be compared with Fig. 3

(Part 1), which gave the same inforimation
about Sileor 2.
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Distortion in Transiormer Cores
25, appreciable distortion occurs at quite
lIow densities and it is only the somewhat
fortuitous circuit  conditions <§:> that
¥
keep. the working distortion within reason-
able limifs. It would be more satisfying
if the transformer in itself could be made
distortionless apart from the external cir-
cuit. Again, a small cut-of-balance be-
tween the anode currents of the two push-
pull valves will be sufficient to upset all
the calculations. And there is still the
little matter of frequency modulation
. which depends upon the external circuit
for correction.

There is an extremely simple device
whereby most of the troubles and worries
mentioned above can be substantially
lessened. That is by putting a suitable air
gap.in the magnetic circuit. Gaps have
always been used for chokes and trans-
formers carrying DC, but as far as the
author is aware, such a technique has not
been deliberately used by manufacturers
to reduce intrinsic distortion apart from
the question of polarisation,

.cause the magnetising cur-

Wireless
World

magnetising current required by the air
gap, which is proportional to the flux den-
sity.  The total current is tabulated n
column 5, from which the

31

Because the basic distortion (x) has
been reduced to less than one-third of its
original value it must not be assumed that

new relative impedances can
be deduced. It must be re-
membered that this method.
is only - approximate be-

rents for the Vicor and the
air path are assumed to be
in phase, and this is not
strictly true.

The new impedance curve
is drawn dotted in Fig. 26.
The inductance has been
greatly reduced by the gap
but this is not necessarily
important. The * earlier

examples have shown that
any good output trans-
former has a far higher in-
ductance than is strictly re-
quired for the preservation

approximates

3rd HA

of the bass. QOur new curve at- least
approximates to a straight line. In other
words, instead of having an induc-
tance that varies

enormously  with

the signal voltage,

,/ we now have an

AMONIG inductance that re-

P

mains sensibly con-
stant. Another im-

P

(curmenT)

PERCENTAGE HARMONIC DISTORTION

PEAK FLUX DENSITY (LINES PER SQ. oM}

) \ P = portant advantage
- /?/ o Y Y 1s that any normal
= | out-of-balance be-

- 7th HARMONIC tween the anode

- 2,000 7,000 8,000 8,000 70,000 12,060 currents will be far

too small to have
any effect upon the

Fig. 25.—The intrinsic distortion of the core is materially reduced by an
air gap., This graph should be compared with Fig. 25 which shows the
: distortion without a gap.

The efféct of a gap can be easily under-
stood with the aid of Fig. 26 and Table 7.
Suppose a transformer, giving the relative
inductances shown in the graph (Fig. 20)
has a gap made in its core of a-length such
that the inductance at B =1,000 is reduced
from 3 to, say, 0.73. These figures are,
of course, purely relative, and the actual
inductances may be anything, depending
upon the core area and the number of
turns on the primary. Since the imped-
ance has been reduced, a greater magnetis-
ing current will flow. But the iron circuit
still requires exactly the same current to
magnetise it and to supply the various
losses, from which it follows that the addi-
- tional cuorrent must be that required ‘o
maintain the flux in the air gap. This
additional current will be undis-
torted and will vary directly as the flux
density. ' a

Table 7 shows an approximate method
of estimating the inductance and distortion
curves for the composite core consisting of
Vicor plus the air gap. -Column 1 contains
selected flux densities for which the rela-
tive magnetising currents taken by the
Vicor are shown in column z.  Thesefigures
were obtained by testing the Vicor with-
out a gap. The third column indicates the

Vicor, ~which is
protected in this
respect by the gap.

Turning to the
question of harmonic distortion, a change
has occurred here, too. The curves in
Fig. 25 give the distortion as a percentage
of the fundamental. The air gap has in-
creased the fundamental without altering
the magnitude of the harmonic currents,
and, therefore, these harmonics will be
noticeably smaller when expressed as a
percentage of the augmented fundamental.
Columns 6, 7 and 8 show the revised dis-
tortion figures in the case of the particular
gap chosen for the purpose of Table 7.
These values have been plotted in Fig. 27.

formation in the case of a gapped core.

Fig. 28.—(a) shows the relationship between the instantaneous
flux density and current in a closed core of Vicor.

This
(b) gives the same in-
Note that the flux is
almost proportional to-the current.

to the hysteresis loop.

a corresponding improvement will be
found in the performance of the trans-
former. Actually, the working distortion
has not been altered at-all. Unfortunately,
Z¥ has been reduced just as much as »
and the final result remains the same. But
what we have done is to reduce the in-
irimsic distortion and make the perform-
ance of the transformer less dependent
upon the external circuit. This modifica-
tion is strongly reflected in the curve show-
ing the relationship between the flux in the
core and the magnetising current. Fig.
28 (a) shows this curve, which approxi-
mates to the hysteresis loop, for the un-
gapped transformer and Fig. 28 (b) rve-
peats the curve for the gapped core. The
latter is brought very close to the ideal,
which would be a straight line.

The reader may be wondering why the
gap chosen was one which reduced the in-
ductance at B=1,000 in the ratio of 3 to
0.73. At first sight it looks as though a
much larger gap would still further reduce
the intrinsic distortion and make the trans-
former behave as though it were air cored.
This reasoning is perfectly correct, but
there are practical limitations to the pos-
sible magnitude of the gap. The larger the
gap the lower the inductance, and hence
more turns have to be wound upon the
primary in order to keep the inductance
up to the minimum allowable value. In-
creasing the turns means using finer wire

TABLE 7
. Distortion of Gapped Core (per cent.)
Peak Vicor Air Gap Tetal Impedance
Flux Magnetising | Magnetising | Magnetising of the
Density Current Current Current Gapped ard Bih Tth
Core Harmonie | Harmonie | Harmonie
i .
263 4.2 7.8 12.0 71.0 — e —
537 7.0 15.8 22.8 75.7 — —_ ——
925 10.5 27.4 37.9 79.0 1.5 0.8 0.6
2,920 22.0 86.3 108.3 87.0 1.84 0.95 0.71
4,680 33.2 138.0 171.0 88.0 ‘2.65 1.50 1.17
6,800 48.2 201.0 249.0 88.0 3.87 2.37 1.94
8,650 69.8 255.0 325.0 86.0 5.62 3.60 3.10
10,700 107.0 317.0 424.0 82.0 8.15 5.10 4.95
12,600 168.0 373.0 541.0 75.0 11.2 7.4 6.9
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Distortion in Transformer Cores .

and obviously the wire gauge cannot be
smealler than that which will safely carry
the current. Also the DC resistance of the
winding must not be permitted to reach
foo high a value.! Again, the leakage in-
ductance must be kept within manageable
proportions, and this limits the number of
turns that can be employed,

With a view to showing the type of re-
sult thiat can be obtained with Vicor and
the gap technique, a transformer was de-
signed on a r1§in. stack of No. 4 stamp-
ings to operate with two DAzo valves in
Class A push-pull. The harmonic distor-
tion given by this {ransformer at 50 ¢/s
is indicated in Fig. 29. This should be
compared with Fig. 12, which gives similar
data relating fo a well-designed trans-
former with a core of Silcor 2. Note that
the Partridge Distortion Index® for the
latter was 0.5 per cent., whereas the
gapped Vicor reduces. this figure to 0.2 per
cent.

All the examples so far have employed
the No. 4 stamping. The reason for this is
that it is a very popular stamping and
serves for the purpose of illustration as well
as any other. But the No. 4 laminations
are not necessarily the most suitable ones
for audio-frequency transformer design.
Greater iron section would be an advan-
fage and so would be a slightly restricted
window space. The former makes it pos-
sible to work at a lower flux density and
the latter aids in the reduction of leakage
inductance. The No. 56 stamping (Mag-
netic & Electrical Alloys, Ltd.) is a very
good one. The dimensions of both the
No. 4 and the No. 56 stampings are shown
side by side in Fig. 30 for comparison.

Wireless
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former would not produce harmonic dis-
tortion. But theory and practice do not
collaborate harmoniously in this respect.
The larger the transformer the more diffi-
cult it becomes to preserve the high-ifre-
quency response. Also, owing to the
shape of the distortion curves in Fig. 5
and Fig. 25, it requires a very consider-
able reduction in the flux density to bring
about any worth while improvement in
the transformer distortion.

The design of a good output trans-
former is beset with conflicting desiderata.
The final solution must be a compromise
and the best design is that which gives a
well-considered balance of evils. The un-
pleasantness resulting from the loss of
top, the iron distortion, etc., should all
be approximately equal as judged by the
ear. A superb frequency response is of
no avail if harmonic distortion is high; a
distortionless core is wasted if all the high
frequencies are attenuated. To achieve
such a balance requires not only technical
knowledge but a wide practical experi-
ence as well.

Conclusion

Looking back wupon the information
brought to light by these mvestlgaﬁons
perhaps the most striking thing is the fact
that the articles should have been written
at all so late’ in the development of
clectro-acoustics.  Amplifier technique
has been subjected to the most rigorous
analysis in the cause of fidelity, and has
long since reached a very high standard.
Speech transformers were used.in com-
munication work years before radio was
invented and yet, apart from vague
apprehensions, no-

WATTS OUTPUT
2 R G

8 10 12 1216

body seems to have
seriously  worried
very much about

the extent of the

harmonic distortion
they produce.

TOTAL DIiSTORTION |

As far as so-
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650 ‘ not very important.
It occurs only at
1 o w frequencies,
and if true bass is

Fig. 29.—The distortion obtained under working conditions from an
output transformer using a gapped Vicor magnetic ercux‘t The Partridge
Distortion Index is only 0.2 per cent., which is very low considering the

size of the component

If expense is no great objection, the
size of the transformer can be increased
and, theoretically, the iron distortion can’
be reduced to as low a value as one wishes.
‘A large core section with ample window
space will permit the winding of a primary
with a very high inductance and a large
air gap will be possible without jeopardis-
ing the bass response. The intrinsic dis-
fortion will, by this means, be made ex-
tremely low, and, no matter what the
external circuit conditions, such a trans-

1 See “ Qutput Transformers—The Effect of
Resistance,”” Wireless World, January 12th, 1939.
2 See Part 1, June 29th issue and also last
paragraph of this article. .

not catered for in
the amplifier, then
it can do no harm
‘ in the transformer.
But the subject must be studied with thé
utmost seriousness by those secking really
high-quality reproduction. . Distortion at
low frequencies is more dangerous than
perhaps .the reader has, as 'yet, appre-
ciated. The characteristics of the ear are
such that the sensitivity increases very

“rapidly from the lowest audible notes up

to around 500 or 600 ¢/s.  Thé effect of
this is that 2 per cent. seventh harmownic
contained in a 50 c/s note can sound as
loud as the fundamental itself.

This statement is truly amazing, but a
few figures will prove its validity. ‘A dis-
tortion of 2 per cent. means that the volt-
age of the seventh.harmonic (350 ¢/s) is

JULY 13th, 1039

2 per cent. of that of the fundamental

(50 ¢/s). In other words, the seventh
harmonic is 34 db below the level of the
z v [T
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Fig. 30.—All the examples in this series have

used the No. 4 stamping but this is not neces-

sarily the best one. The No. 56 presents certain

advantages mentioned in the text. The num-

bers are those of Messrs. Magnetic and
Electrical Alloys, Ltd.

fundamental. But at a loudness level of
20 db the sensitivity of the ear increases
by approximately 34 db between 50 ¢/s
and 350 c/s. _Hence the harmonic will
sound to the ear as though it were 100 per
cent.! One is, of course, assuming that
the sensitivity of the loud speaker is the
same at both frequencies. If it happens
to be greater at 350 c.p.s., then the posi-
tion is evén worse.

Obviously, something must be done
about iron distortion. A transformer
response curve is only a snare and a de-
lusion when examined alone. The response
is important up to a point, but it must be
considered in conjunction with the trans-
former harmonic distortion. To do this a
simple and standardised method of ex-
pressing the distortion is required, and the
Partridge Distortion Index is put forward
as a tentative suggestion. It may be de-
fined as the arithimetical sum (nof RMS)
of the percentages of the third, fifth, and
seventh harmonics produced under work-
ing conditions at 50 ¢/s when the trans-
former is delivering its full rated output
into a resistive load of value equal to the
nominal secondary load. By substituting
a resistance in series with the primary to’
take the place of the valve AC resistance,
the test can be taken using the 50 ¢/s
mains as the source of power. This
scheme eliminates all possibility of valve
distortion masking the transformer distor-
tion, and aveids the risk of polarisation.
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SUPPRESSING CAR IGNITION INTERFERENCE
B.B.C. and Posi Office. Moves

HE B.B.Cs
nounced last
courage members of ils staff 1o
fit suppressors to their cars, as
the Corporation has already done
to its own vehicles in the inter-
ests of interference-ree reception
on the short waves, has brought
to light the fact that the War
Office and Air Ministry already
suppress every internal-combus-
tion engine under their control.

At the recent television tea
party, one viewer asserted that
the biggest offender, as far as he
was concerned, was the Post
Office mail van which fre-
quented his area. The reason
for this apparent inconsistency
by the champions of interfer-
ence-free reception is that the
mail vans are not the property
of the G.P.0O., but are supplied.
under contract.

It is learned that the engi-
neering department has already
fitted suppressors to more than
100 of its own vehicles which
operate within the fifty miles
radius of Alexandra Palace and
that a committee is now sitting
to consider the question of
fitting suppressors to all Post
Office vans plying within this
area. It will, of course, be
realised that whilst there are
somewhere in the region of two
million motor vehicles in this
area, the Post Office fleet only
runs into four figures. Even so,
the cost of such a campaign,

scheme, an-

which presumably would “have. .
to be financéd by the Post! |

Office, would be considerable.

Not Television Only

It will be realised from the
foregoing that the Post Office is
mainly concerned with inter-
ference with television tecep-
tion, which, of course, is not the
only field of wireless activity
which is affected. This fact is
stressed by a correspondent, Mr.
E. A. Watson, in the July 4th
issue of The Motov, who, com-
menting on the criticism levelled
at the B.S.I. specification,
which was referred to in our
issue . of May 25th, writes:
“The proposal to introduce
suppression on motor vehicles
has.not been made in the in-
terests of television only. There
are more important interests at
stake, such as Post Office short-
© wave links, blind -landing
systems and special means of
communication. The television
user will certainly benefit, but
there was no suggestion of the
motor trade yielding to the tele-
vision interests.”’ :

week, to en-

““All the tests,”” he states,
““ carried out by the Automobile
Research Committee of the
Institute of Automobile Engi-

neers, and by our own labora-

tories, together with experience
gathered from the trade, have
indicated that suppression to
the standard proposed, viz., 50
microvolts per metre at a dis-
tance of ten vards, will not
involve any serious cost or in-
convenience, and - will not
necessitate screening, which, it
is admitted, would introduce
difficulties.””

Opposition te Compulsion

The following editorial note
is appended to Mr. Watson’s
letter: ‘“Mr. Watson, of the
technical staff of Joseph Lucas,
Ltd., was a member of the
Committee.  The Molor will
strenuously oppose any pro-
posal for making the fitting of
suppressors on motor-vehicle
engines compulsory.”

Another Voluntary Effort

The General Electric Com-
pany has arranged for television
“suppressor equipment to De
fitted on all its  vehicles
operating within the television
area. The same facilities have
been made available, free of
charge, to members of the staff
for their private cars.

RADIC DEVELOPMENT IN
THE WEST

" Land’s End Station

EN reply to an enquiry by Mr.

Alec Beechman, M.P. for St.
Ives, Cornwall, the Assistant
Postmaster - General, Mr.
Williamm Mabane, statéed that
the Post Office Land’s End wire-
less station is to be entirely re-
constructed.

It is stated in The Western
Morning News that the reason
prompting Mr. Beechman’s en-
guiry about radio-telephone
ship-te-shore facilities
the western coast was that when
on a recent visit to the Scilly
Isles he found that the R.M.S.

Scillonian’s transmitter-had to:

be linked with the Post Office
station at Portpatrick, Scotland,
in order to communicate with
Cornish telephone subscribers.
Portpatrick radio  station,
which together with those at
Wick and Grimsby were taken
over from the Admiralty by the
Post Office after the Great War,
has been equipped primarily
for experimental purposes in
order to develop improved link-
ing apparatus. Equipment
similar to that at Portpatrick
has been ordered for the station
at Niton, Isle of Wight, and it
is hoped to cpen a link service
at the end of this year. The
reconstruction of the ZLand’s
End station will inclade the in-
stallation of link eguipment.

TO REPLACE the unwieldy bamboo pole used for television 0.B.s, the
B.B.C: now employs the metal micrephone boeom shown above strapped
to an engineer’s back during a recent 0.B. from Bull Cross farm,

‘Waltham Cross.

For the purpose of portability the microphone has

teen fitted with a lighter case.

around |

- eight

‘languages.

ANOTHER HICH-POWER
CERMAN STATION
A Significant Silence

AT Oldenburg, which is near

the German-Dutch frontier,
approximately 30 miles from
the North Sea, the German
authorities have completed a
high-power broadcasting sta-
tion. This station, the first
mention of which was made only
a few days ago, will be opened
in the early autumn, and will
operate on Munich’'s wave-
length 405.4 metres (740 kc/s).

There will, it is understood,
be another ‘‘general pest’”  in
wavelength distribution  when
this station comes on the air,
Munich will use Leipzig's  pre-
sent wavelength of 382.2 metres
(785 kc/s), while the latter will
use the present Graz-Klagenfurt
frequency of 886 kc/s (338.6
metres).

Oldenburg has been enjoying
good reception from a local sta-
tion in Bremen, and there seems
no reason for this yoo-kW
station in this small corner of
Germany, .unless its transmis-
sions are intended for listeners
in Great Britain and Eire.

It is significant that there was
no mention of the new station
at the Montreux wavelength
conference.

NEWS IN POLISH

A Plea from Poland
RCRJITH the introduction last
‘Wednesday of a news bul-
letin in Polish from Kénigsberg
and Breslau, German stations
are now transmitting news in
languages — English,
Dutch, Adrikaans, Arabic,
Spanish, Portuguese, Ruthenian
and Polish. The last is broad-

| cast nightly from 8.15 to 8.33,
. and from 10.15 .t0 10.30 B.S.T.

In this connection it is in-
teresting to record what a Polish
correspendent  wrote in  The
Times of July s5th regarding

Pclish  broadcasts. from FEng-
land.
He says: “Wc¢ have read of

_the continued expansion of the

B.B.C. foreign news depart-
ment, and T understand news
bulletins are now given from
London in  six or seven
Unfortunately, as
it appears to many here, this
extension still follows a curious
and perhaps a dangerously
negligent course; whereas these
bulleting are mainly directed at
listeners in either openly hostile
or potentially inimical countries-
—an admirable scheme in itself
—Great Britain seems to be
making  comparatively: little
effort to cater similarly for her
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Wews of the Week
acknowledged friends
potential allies in Europe.

““Thus we in Poland are still
eagerly hoping for news bul-
letins in Polish to which we can
turn daily for accurate informa-
tion. A further point, by no
means unimportant, is
failing direct broadecasts to
Czech and Slovak communities,
Polish broadcasts from London
are easily understood by these
kindred Slavs and would pro-
vide a means of counteracting
anti-British propaganda in the
former Czech State.”’

LATIN AMERICAN NEWS
Extended B.B.C. Services
SPEAKING in Spanish, Mr.

F. W. Ogilvie,
Director-General, in the presence
of the diplomatic representa-
tives of Latin American nations,
inaugurated, at 1.15 a.m. last
Tuesday, the extended service

of programmes broadcast from'

the Empire station at Daventry
for Latin America. He recalled
that when, on March 14th last
year, the transmission of news
bulletins in Spanish and Portu-
guese for Latin America was
commenced, the B.B.C. did not
have the technical facilities at
its disposal,
gencies of other services, to
offer a satisfactory service. .
Two new transmitters having
been installed, the B.B.C. is
now able to offer a three-hour
transmission every night exclu-
sively for Latin America.
The extended.
commence at 11.20 p.m. and

terminate at 2.x5 a.m. G.M.T..

with- news bulletins in
11.30 p.am. and

daily,
Spanish  at

2 a.m., and in Portuguese at

midnight.

By radiating the programmes
from GSO in the rg-metre band
and GSC in the 31-metre band,
the whole of South and Central
America should be covered.

ABBREVIATED MORSE
NUMERALS

THE large amount of space

devoted by the general and
specialist Press to reviews of
our recently published sixpenny
booklet, “‘Learning Morse,””
proves that the little publication
has appeared at an opportune
moment. One of the reviewers,
writing with an obvious know-
ledge of the subject that is un-
usual to find in a lay periodical,
suggests that in the abbreviated
numerals section the figure 5
should be represented by one
dot and not by five
Though

officially used by operators; we

would point out that the code’

as printed is that officially sanc-

tioned by International agree-

ment. As already pointed out,
alterations put into force by the
Cairo Conference are included.-

and

that, -

B.B.C.'

due to the exi-

programmes’

dots.
admitting ~that ' the
single dot abbreviation is un-.

Wireless
World

TELEVISION AND THE CINEMA

Film

THE fact that the B.B.C. is

unable to obtain films, ex-
cept certain news reels, for tele-
vision purposes was forcefully
stressed by Mr. Gerald Cock,
Director of Television, at a
recent conference, This " is
amply borne out by a statement
made by Mr. S, Eckman,
managing director of Metro-
Goldwyn-Mayer in this country.
He said: ‘1 am authorised to
announce on behalf of my com-
pany that we shall not permit
the use of any of our films,
whether they be features, shorts
or trailers, new or old, for tele-
vision purposes.

Boycott

““I am also of the” opinion
that exhibitors should not re-
diffuse public events in their
cinemas. Though  M.-G.-M.
operate only the .Empire and
Ritz theatres, it is not intended
to install af large screen and thus
help to popularise a form of
entertainment which will only
assist in building up com-
petition.”” '

The hostility, so far as large-
screen television is concerned,
is not shared by Odeon and
Gaumont British, who have
already equipped a number of
London theatres with projec-
tion television apparatus.

SCANDINAVIAN
AMATEURS

HE  Norwegian  amateur
organisation N. R R.L.
(Norsk Radio- Relae Liga) has
completed -its central trans-
mitter L.A1C at Notodden. This
station, which comprises fwo
complete transmitters and stand-
by equipment, transmits under
the heading of QST-LA news of
mterest to hams on Mondays

at 5.30 p.m. G.M.T. on 3,590.5 -

kc/s and at 5.45 p.m. on 7,181
kc/s, and on Tuesdays at 3.45
p.m. on 3,631 ke/s.

The N.R.R.L., which
done much to reduce the cost of
amateur transmitting, including

- the reduction of the Norwegian:

transmitting licence fee from 30

to 1o kroner annually, recently
announced the introduction, as
drom July 1st, of an arrange-.
ment whereby all. QSL. cards |

from members to amateurs
abroad will be distributed fres

-of -charge.

has, |

The first 56-Mc/s two-way
QSO between Denmark and

Sweden was established recently
by OZ7T and SM7UC, who

thus become joint winners of a
special 56-Mc/s cup, awarded
by the Pan-Scandinavian organ-
isation N.R.A.U.

TELEVISION SHOW PLANS

‘)VE understand that the
B.B.C. mobile television

‘units well be in daily operation

during this year’s Olympia
radio show. One, installed at
the Exhibition, will transmit
several stage shows a day for
radiation from Alexandra
Palace, and also provide closed
circuit performances for demon-
stration on the stands.

~ The ‘other mobile unit will

. operate, as last year, at the Zoo.

« The two television studios at
Alexandra Palace are to be
overhauled during the Radic
Show. - :

FROM ALL

QUARTERS

. New Sets for Old
Twenty per cent. of the pur-

chase price of a new receiver will |

be allowed on all old receivers
taken in  part exchange by
radio dealers in Norway from
August  1st, when the new
agreement adopted by the Nor-
wegian  association of manu-
facturers (Radioleverandorenecs
Landsforbund) comes into opera-
tion. The cost of this arrangement
will be equally borne by the manu-
facturers and distributors.

Advertising Time

Tue National Association of
Broadcasters has drawn up a code
‘of ethics for broadcasters which is
to be submitted to 'its national
convention in Atlantic City this
month. This, among many other
things specifies the maximum ad-
vertising time in broadcast pro-
grammes. During the day “this
would be 3%, 4% and o minutes for
15-minute, half-hour and hour
programmes respectively, while the
equivalenit evening limits would be
2%, 3 and 6 minutes,

Schwarzenburg Transmitter Fire
Tar recently completed 2 5-kW

- short-wave station of the Swiss

Broadcasting Company at Schwarz-
enburg, was destroyed by fire last
Wednesday. This “station, which
had so far been testing on 9.535,
11.865, 15.305 and 17.784 Mc/s,

was scheduled to begin a regular.

service to North and South Ame-
rica, Africa and Asia early this
month.

English News from France
A NEws bulietin in English was
introduced by French stations last

Thursday, This “is* broadcast
nightly betiveen g9.30 and. 9.45
B.S.T. from Tille {P.T.T),

247.3 metres; Radio Normandie,

. 274 metres; Radio Cité (Paris),

280.9

metres; Radio 37 (Paris),
360.6

metres; and Radio Paris,
1,648 metres. It will be noticed
that the transmitters - include
Government and privately 6wned
stations. . Other French stations
are broadcasting at the same time
news in German,’ Ttalian, Spanish,
Serbo-Croat and Arabic,

Indian Wireless Training
Tae authorities of the Dacca
University in Bengal are to estab-
lish a Lectureship in Wireless in
their Physics Department. :

JULY  13th, Ig39.

Shenghai-Rome Radio-Telephone

A pirecT radio-telephone service
between Shanghai and Rome has
been inaugurated. The station in
China is at Chenju, a few miles
from  Shanghai. This station,
which was destroyed by the retreat-
ing Chinese troops some months
ago, has been restored by the Cen-
tral China Electric Communica-
tion Company, which is a Sino-
Japanese concern.

A Branly Stamp ?

A sEcrioN of the French Press:
is agitating for the issue of a stamp
to “‘render the homage due to
Edouvard Branly, the sole survivor
of the brilliant ‘team’ who dis-
covered wireless half a century
ago, before this illustrious grand
old" man of radio receives the
honour posthumously.”’

A. C, Cossor, Limited
Ar the first ordinary general
meeting of A. C. Cossor, Limited,
which was held last Thursday, the
chairman, Sir George Godfrey, said
that since the new company was
formed, February z24th, 1938, it
had made an .excellent showing,
the net profit being £55,889. Mr.
J. H. Thomas, managing director,
said that the market for radio re-
ceivers now appeared to be more
stabilised, while that for televisors

was steadily on the increase.

Tynemouth’s Relay Service

SINCE the note puablished in last
week’s issue was written, the Tyne-
mouth Town Council has agreed,
by 17 votes to 4 to permit the in-
troduction of a wireless relay sys-
tem in the borough. The reason
given for this reversal of the re-
commendation of the Town Im-
provement Committee being that
the rediffusion system had been
" clothed by the P.M.G. in the at-
tractive uniform - 6f national de-
fence.”’

Spanish Broadeasting
In "the reconstruction of +he
broadeasting services of Spain, it
has been planned to erect a 120-
kW medium-wave transmitter at
Madrid and a 45-kW short-wave
station at Seville. The latter,
which is being built by German
contractors, will be constructed

for transmissions to America,

Historic Landmark Disappears

One of the most historic wire-'
less masts in. the country s
now being dismantled. The 1871t,
tubular steel mast, which was de-
signed by Mr, Andrew Grey, a for-
mer Marconi Chief Engineer, was
the first of its kind to be used,
Built 30 years ago, at the first
Marconi’s Wireless Telegraph Com-
pany’'s works in Fall Strect,
Chelmsford, it is now obsolete as
the Marconi research station has
been removed to Great Baddow, a
few miles from Chelmsford.

Indian Village Sets
TeE Research Department of
the All-India Radio has evolved a
superheterodyne village receiver.
The set combines a time switch
which - has already been proved
successful. -

No Relays in Eastbourne
Tre Eastbourne General Pur-
poses Committee has refused an
application for permission to
operate a wireless relay service in
the town.
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Part IIL.—VF AMPLIFIER, TIME
BASE AND POWER PACK

By W. T. COCKING

AVING discussed in Part II the
RF, FC, and IF detector stages,
we now come fo the wvision-
frequency amplifier. This is an

RF pentode fed directly from the detector.

The output of the detector is in the
negative sense; that is, the signal voltage
changes always take place in a negative
direction from the no-signal value, which
is very nearly zero. As this signal is
applied straight to the VF grid, this
valve must be biased close to the grid-
current point in the absence of a signal,

The signals then always drive the grid

negative . from - this point, and the
maximum length of characteristic is
obtained.

e
DEFLECTOR |

S

The valve used is an SP4r with a bias
resistance of 37.5 ohms, obtained by
using a 50-ohm resistance R26 in parallel
with a 150-chm resistance Rz5. A
coupling -resistance Rz of 3,500 ohms is
used in the anode circuit, fogether with
a correcting coil Lxo of 144.5 ph. Like
L8, this is really a superhetetodyne oscil-
lator coil, of which only one winding is
used; it is the Wearite PO7. The resist-
ance and coil, together with the stray
capacities, constitute an impedance which
is substantially constant up to about
2.5 Mc/s, and the frequency response is
consequently very even up to this {re-
quency. )

The output is taken from the anode of

§ N ihis article the discussion of the

Magnetic Television Receiver is
continued.  The wision ~ frequency
amplifier is dealt with and also the
D restoration and sync separation H
circuits.  The time-base and power

suppfy are treated as well.

this valve, and it is here that the circuit
becomes rather vnusual and, some may
think, uneconomical. Certainly, more
valves are used than are necessary to
obtain a picture of equally good quality,
but they are used to remove any risk of
damage to the CR tube and to obtain very
good sync separation.

The arrangement used has already beer

The general layout of the receiver, vtimeabase, tube, and focusing and deflecting coils is cléérly shown in this photograph. The tube is supported
at the front by being clamped between a wooden ring and board ; . the wood is edged with rubber where it contacts with the tube.
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Magnetic Television Receiver—
described in The Wireless World," and
differs greatly from normal commercial
practice. The usual course would be to
“join the tube grid directly to the anode
of V7 and to feed the sync separator from
a resistance in the cathode circuit of V¥,
thus saving V8 and Vo.

The disadvantages of this are an in-
crease in the input capacity of V4, a
rather small signal input to V1o, and,
most important, a risk of damage to the
CR tube. This arises because with the
tube grid connected to the anode of V7,
it is something like 100 volts positive with
respect to chassis. This must be offset
by an equal additional grid bias on the
tube. Now if V7 fails, the grid of the

j U The Wireless World, Feb. 23rd,. 1939.
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tube is carried straight up to +HT, and
will be up to 150 volts more positive than
it should be. There is also risk if V7 is
m order, for switching on and off may
cause the tube grid to be carried positive,
since the various HT supplies and valve
heaters take varying times to come info
operation and to die away. This can, of.
course, be overcome by wusing special
interlinked switches, and this is done in
some receivers, '
Such  safety measures are
troublesome in that they need non-
standard compeonents, and some, in par-
ticular, are ones which are quite unsuit-

able for use in experimental equipment.

It will thus be seen that the use of a
directly-connected tube canses less saving
than the cost of two valves and a few
resistances, for more complicated safety

usually

‘positive direction,

JULY 13th, 19739.

devices are mecessary to protect the tube,
It is felt, therefore, that in this receiver

it is better to adopt a circuit arrangement

in which these troubles are inherently
absent. In the circuit shown no more
than a brief positive pulse can be applied
to the tabe grid through the charging of
a condenser. ‘

The tube requires an input in which
the picture signal changes are in a posi-
tive direction and the sync pulses nega-

tive, while the time-base requires the

sync pulses to be negative. The time-base
cannot. be fed directly in paralle] with the
tube, however, because the picture signal
must first be removed. This is done by
the sync separator V1o and it also reverses
the phase of the signal, so that the sync
pulses in its input must be in the
The tube and sync

157%-
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This diagram shows full details of the construction and wiring of the power unit.

frames of transformers and chokes.

A plywood base is used, and so care should, be taken to earth the
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Magnetic Television Receiver—
separator thus require inpufs in opposife
phase.

The VF stage is accordingly followed
by a phase-splitter Vg, which is very
similar to the arrangement often used in
push-pull AF amplifiers. The usual RC
coupling is used from the VF stage with
a condenser C24 of 0.1 pF and a grid leak
Rz28 of 1 MO, A diede V8 is connccted
across Rz28 to ‘give DC

Wircless
World

fayout of components is such that a very
short grid lead is secured. It should be
noted that the direct connection of the
tube grid to valve cathode is not attended
by the same disadvantages as ifs con-
nection to an anode. Voltage changes
caused by valve failure or by switching
now drive the tube grid negatively and do
no harm.

As Rzg is greater than R30, the output

“small

37

teristic is then swept over only by the sync -
pulses, and the picture signal itself always
falls beyond anode current cut-off.

One component that has not yet been
mentioned is C23, shunting the cathode
bias resistance of the VF stage. The stage
is designed to give a flat response with
this resistance unshunted; there is then a
amount of negative feed-back.
Using a small capacity for C23 results in

@

restoration, since the direct

current: component of the T

-signal is lost in the coupling,

and it is essential if the mean
llumination of the picture is
to be reproduced correctly
at all times and also for
proper sync separation.

The diode passes current
on the tips of the sync.
pulses and maintains a
charge on Cz4, which is a
good approximation to the
missing DC component.

RE7
AAAA
50,000 Q
P T3
R55
3MO
RB54
M0
C4282
2.4 mid

- The signal applied to Vg
and developed across R28 is
always positive with respect
to chassis and may reach a

peak value of 30-40 volts.
The following valve must

20
024

handle this input and give
one output of the same
order and in the same phase
for the tube, and another
oufput in the opposite phase

and, preferably, of greater 010 ~T-T-T
magnitude for the sync sep- 2;& e __Rso R49
arator. It is obvious -also g A ] 1,004 0 2000
that the no-signal bias 080
should be near anode cur- 0 8o
rent cut-off. o

A triode with a moder- oz C4153 G403
ately large resistance in its g1 & mide S

cathode circuit and a larger
one in its anode circuit
meets these conditions.
Actually a 354-V valve is
used with a 6,000-ohm
cathode resistance R30 and
a I5,000-ohm anode resist-
ance R2g. With no-signal the
voltage developed across
R30 is sufficient to bring the
grid voltage towards the

O39==

4 mids

W1

350 =0 =350V o
128 mA =

anode current cut-off point.
The positive signal volt-
age excursions increase the

anode current and hence the
voltage-drops across Rz29
and R3o. The anode volt-
.age falls and the cathode
voltage rises. The output at the cathode
is taken directly to the tube, and is
slightly less in magnitude than the input
to Vg because of the negative feed-back
along R3o. The effective output im-
pedance of Vg on the cathode side is very
fow on account of the negative feed-back,
consequently a good irequency response
is secured with a reasonable value for R3o0,
and also it is quite possible to use a fairly
long screened lead for the grid connection
to the tube.

In the present case no advantage is
taken of this aspect of the circuit, for the

Fig. 2.—This diagram shows the

circuit of the power unif.

The rectifier V16 supplies HT for everything

except the tube, the supply for which comes from the high-voltage rectifier Viy.

at the anode is greater than that at the

_cathode in the ratio of the resistances, and

this is applied through C25 and R31 to the
sync separator VIO. The DC component
is again lost in this coupling, but owing
to the phase of the signal V1o can restore
it without the need for an extra diode. It
is only necessary to operate Vio without
grid bias, and the grid-cathode path will
act as a DC restoring diode.

The signal voltages drive this valve grid
negatively, and the screen voltage is ad-
justed so that anode current cut-off occurs
at a few volts negative. The charac-

the gradual removal of this feed-back at
high frequencies, with the result that the
frequency response rises also. This proves
advantageous in correcting in some degree
for the falling characteristic of the RF and
IF circuits. Only a small degree of cor-
rection is possible in television if phase
distortion is to be kept low, but the in-
clusion of Cz23 does appreciably improve
the picture definition.

Turning now to the time-base, two
saw-tooth oscillators are included for
generating the line and frame scanning
ccurrents. These valves are V12 and Vis
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Magnetic Television Recelver—

respectively. The arrangement adopted
here is the one recornmended by, Baird
Television, Ltd., the makers of the tube,
from whom the necessary coils can be
obtained. Ifs great advantage is its
economy, for the whole time-base con-
sumes only about 40 mA at 330 volts, as
compared with about 120 mA for the con-
ventional circuits with saw-tooth voltage
generators and pentode amplifiers.

In the case of the frame oscillator,
giving the vertical deflection, the oscil-
lator coils are also the deflector coils. The
coils L4, L1s, L16 and Lx7 are wound
on a common iron core, the ends of which
are extended upwards and provided with
pole pieces between which the neck of the
tube is placed. Li4 and L15 are the two
windings of a reaction-coil oscillator, and
116 and L% are provided merely to ensure
a negligible DC magnetisation of the core.

The Frame Oscillator

At the start of the scan stroke the grid
of Vig is at about zero voltage, or only
a small amount negative, and the anode
potential is fairly high. As a result the
anode eurrent rises, but not instantane-
ously as in a resistive circuit; the current
takes time to rise. The changing current
through L15 produces a back EMF in it,
which acts to reduce the anode voltage,
and at the same time it induces an EMF
in the grid coil Li4 which tends to drive
the grid positively. Grid and anode cur-
rent flow through Li4 and Lzs respec-
tively and oppose one another in their
effect on the core. The net result is a
substantially linear rise in the magnetic
. field with time.

The feed-back action in the valve is, of

. A view of the power unit, showing the protecting screen over the
' high-voltage equipment.

course,, regenerative in that the positive
induced voltage in L14 tends to increase
the anode current and drive the grid still
more positive. After a time, however,
the rate of change of anode current begins
to fall off, with the result that the grid
becomes less positive and the rate of
change of current falls off still more rapidly.
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When this happens the back EMF
across the anode coil changes sign to try
to maintain the anode current and the
EMF induced in the grid coil also changes
sign and drives the grid negative. The
grid circuit wins in this battle and the
valve is very rapidly driven beyond anode
current cut-off. The anode current then
becomes zero and the magnetic field
collapses.

Actually, on the fly-back the grid may
be driven abont 2,000 volts negative and
the anode about the same amount posi-
tive. V15 operates with heavy grid and
anode peak currents at low voltages dur-
ing the scan stroke, and very high grid
and anode peak voltages, but zero cur-
rent, during the fly-back. The wvalve

used must consequently be able to with-

stand these severe conditions and the coil
makers recommend the Mazda AC/P.
On account of the high veltage the con-
denser €33, which shunts Li4, must be
of 2,000 volis rating.

Although the currents through L14 and
Lis are in opposition, their magnetic
effects on the core do mnot balance, and
the grid coil predominates. The effect
is to deflect the picture off the screen
of the tube, and to avoid this it is neces-
sary to balance out the effect of the pre-
dominating grid circuit. ~This is dene by

means of L6 and L14; which are wound

on the opposite side limbs of the core.
The mean anode current flows through

these and gives a total core magnetisation -

which iz zero and so a central picture.

The saw-tooth current is not permitted
to flow through Lr6 and L7, but flows
through C36. In order to prevent these
coils from loading the others the choke
Chr is included in series with them and
has an inductance of the order of Too H.

Two controls are
provided. R43
allows the anode
voltage to be varied
and consequently the
picture height, while
R43 controls the
grid bias and conse-
quently  the saw-
tooth frequency.

A negative sync
pulse is required on
the grid, but it can-
not be applied
directly, because the
impedance of the
coupling circuits
would shunt L14 and
seriously  lengthen
the fly-back time.

fore, applied
through the diode
Vig from the RC
coupling C32 R471.
The pulse drives the diode cathode nega-
tive so that it becomes conductive and
allows the pulse to reach the grid of V1s.
The fly-back voltage across L14, how-
ever, drives the diode anode- negative
and thus renders it non-conductive.

The line oscillator Viz s essentially
the same as the frame, but the oscillator
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coils are separate from the deflector coils.
The mean current no longer affects the
position of the picture, and the balancing
coils of the frame circuit are unnecessary.
A minor point of difference is that the
bias voltage is developed by grid current
alone through R37 and R38, instead of by

The pulse is, there--

This diagram gives the dimensions of the
protecting screen, which is made of zo-
gauge perforated zinc. .

both grid and anode currents. Lix and
112 are iron-cored and Lir acts alsc as
an auto-transformer to feed the deflecting
coils through Czg. These coils are
mounted round the neck of the tube and
have an iron shroud which has projecting
tags for screwing to the frame yoke.

The wvalve used here is the Cossor
41MP, and the peak voltages developed
on it are cerfainly not less than those on
the frame oscillator, so that high insula-
tion is needed everywhere.  The sync
pulses are applied as in the frame circnit
through a diode Vi, and for the same
reason.

Anode circuit decoupling is provided by
R39 and C31. The resistance is not made
variable for a control of picture width,
since it has been adjusted to give the cor-
rect width with the tube anode voltage
used. It is only necessary to vary the
picture height by R45 in order to obtain
the correct picture ratio. If for any
reason a change of picture width is de-
sired R39 can be altered, a lower resist-
ance giving a wider picture and vice
versa. With an HT supply of 330 volts
R39 should not be less than 500 ohms,
or the amplitude may become excessive
and the insulation of transformer or valve
may break down. Similarly, R44 in the
frame circuit should not be reduced below
20,000 ohms.

The Damping Valve

The diode Vi3 is provided to damp
out oscillation on the fly-back. Without
this valve the resonant circuit, consisting
of Liz with the stray capacities, is Kicked
into oscillation, and the normal large rise
in anode potential is followed by a fall of
nearly equal magnitude, then another rise
and so on. Vi3 is non-conductive as
long as the anode of V12 is positive with
respect to its own cathode, but becomes
conductive when the anode of V13 swings
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negative. It does this on the negative
half-cycles of the oscillation, and these are
consequently heavily damped.

As the valve has to withstand high
voltages it must be carefully chosen, and
the Mullard URz1C is used. This is an
AC/DC rectifier with a zo-volt heater. A
separate heater winding is in any case
necessary for this valve on account of the
high peak voltage on the cathode, so that
this unusual voltage rating does not
matter. The heater winding and its wir-
ing should be insulated for some 2,000
volts.

In the feed circuit from the sync separa-
tor to the time-base R34 and C27 are not
really decoupling components, although
they look like it, and actually act as Such
at line frequency. They are really the
impedance across which the frame syne
pulses are developed, and form an nte-
grating circuit.

The time-constant is rather larger than
usual, but was chosen experimentally and
found to give the best results. With care-
ful setting of the frame frequency control
quite good interlacing can be obtained,
but it i1s rather more difficult to secure
than with some other forms of time-base,
because it is harder to avoid coupling be-
tween the two oscillators.

This coupling occurs. in two places,
through the anode-cathode capacity of
Vir and through. the magnetic circuit
directly between L13 and the frame de-
flector assembly. The latter is the more
important and it seems impracticable
completely to eliminate it. ‘

The focus coil L18 is in serles with the
HT supply to the time-base, and the cur-
rent through it can be adjusted precisely
by Ry7.

LIST OF PARTS
POWER UNIT.

1 Mains transformer Partridge WW /T2
Primary, 200-250 V; Secondaries,
350-0-350 V, 120 mA; 4 V, 2.2 A;
4V, 35 A; 4V, 8A

1 Mains transformer
Primary, 250 V; Secondaries,

3,000 V, 0.5 mA; 20 V, 0.2 A;
4 V,0.65A; 2V, 2.5 A.
2 Smoothing chokes, 10 F, 120 mA, 200 chms,

Partridge WW/T1

ChZ, Ch3 Sound Sales Hio/120
Condensers:
1 4 mid., electrolytic, 500 V, €38
B.I. E.CS.20
2 8 mid., electrolytic, 500 V, €46, €41
B.I E.CLuyo
1 o.1 mid., 4,500 V tubular, €42 B.1.
Resistances :
1 1,000 ohm, 20 watts, R5¢ Bulgin PR3
1 50,000 ohm, % watt, R57 Erie
G 3 megohm, $ watt, R5I, R52, R53, R&4,
R55, RS6 Erie
1 zoo ohm, zo watts, R49 Bulgin PR24
1 Valveholder, 4-pin Clix Xrrz
1 Valveholder, British octal Clix X128
1 Connector, 1o-way Bryce 5C6
1 Conntector, 5-way Bryce 5C4
1 Connector, 2-way Bryce 5C1
1 Fused plag, 2A fuses Belling-Lee 1114

1 Terminal Belling-Lee Broox

Baseboard, panel, etc. Peto-Scott
Valves:

1 HVRz2 Mullard

T UUy Mazda

. Reliance “TW "’

In the list of parts, for the receiver unit,
included in last week’s instalment, the six
valveholders, British octal chassis mounting
type, should have been referred to as Clix Xza8.

quality component be used.
_transformer will soon break down.
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We now come to the power supply unit,
the circuit diagram of which is shown mn
Fig. 2. A standard 350-0-350 volt 120
mA. transformer with 4-volt windings giv-
ing outputs of 8 amperes and 3.5 amperes
for the valve heaters in the receiver and
time-base respectively is used.  The rec-
tifier is a UU% with a 4-uF reservoir con-
denser C30.

A single stage of smoothing with Chz
and C40 1s used for the time-base HT
supply, and a 200-ohm resistance Ry4g is
inserted in series with Chz in order that
the- voltage across C40 may be 320-330
volts. A transformer giving a slightly
lower voltage could, of course, be
used and K40 omitted, but it i3
more convenient to use the stan-

In this view of
the poweyr unit,
the high-veltage
rectifier can be
seen under the
protecting
screer,

dard rating. In-
adentally,  this

registance gives an easy way of
ad]us’mng the time-base voltage
if different components are used.

The time-base is fairly critical on volt-
age, and if it is too great the picture will
not only be too large but the current
through the focus coil will be too great,
even at the maximum value of R47. It
is important to keep the wvoltage across
C40 at about 320-330 volts.

The second choke Ch3 and C41 give
additional smoothing for the receiver, and

R50 of 1,000 ohms is included to drop the

voltage to about 250 volts, or slightly less.
The receiver consumes nearly 8o mA. at
full gain.

The high-voltage transformer has a
3,000 volt wmdmg and also cafries the
2.5-volt winding for the tube heater and
supplies 20 volts at 0.2 ampere for the
URIC heater. An indirectly heated recti-
fier is used for the high-voltage in order to
permit time for the tube heater to warm
up before the voltage is applied to it.

The peak voltage is 4,250 volts and the
0.1 pF. reservoir condenser C42 is rated
for 4,500 volts. It should be noted that
the peak inverse voltage across the valve
may reach 8,500 volts. This also appears
between certain windings on the trans-
former, and it is essential that a high
A poor

As the tube current is very small no
smoothing is necessary for the anode sup-
ply, for the mean wvoltage across C42 is
nearly equal to the peak wvoltage--say,
about 4,000 volts, A safety resistance

so that,

39-

R57 of 50,000 ohms is connecled in the
tube anode lead to prevent damage in the
event of a short-circuit.

A bleeder resistance of 12-15 MQ is
connected across Cg4z. It acts as a

* safety device to ensure that C42 is always

discharged a short time after switching off,
and- it also enables the tube bias to be
readily obtained.  The tube cathode is
joined to the junction of Rsr and Rsz,
while the grid is returned through the in-
put circuit to earth. The cathode is thus

positive by the
drop dcross B3I,

Actually, Rs1
is merely a safety resist-
ance, for “the teal bias resist
ance is the 0.5 MQ variable
resistance R48 in the time-base. This is
shunted across R51 and is generally used
with a value small in comparison with
Rsr.  This last resistance is included
merely to make certain that there is
always a bleeder across C42.  Without
Rszy, there would be no resistance shunt
across this condenser if an inter-unit lead

~ broke or if R48 developed an open circuit.

The bias supply needs smoothing, but
this is readily done by shunting R31 by
a 0.5 uF. condenser C38. Again this is in
the time-base.

The Controls

The high-voltage transformer has an un-
tapped primary wound for 250 volts, and
it is permanently connected across the
250-volt tapping on the other transformer,
The mains are connected through fuses in
the usual way to this low-voltage trans-
former, and on voltages other than 250 its
primary acts as an aunto-transformer to
feed the high-voltage transformer.

An examination of the diagram of Fig.
1 will show that, apart from the RF, IF,
and oscillator tuning controls, there are
six variable resistances.  Of these, four
are regarded in the nature of occasional
controls and their knobs are intended te
be inside the cabinet. They are arranged
in such a position on the chassis, how-
ever, that extension rods are easily fitted
if desired, they can be made

panel eontrols. These controls are focus,
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picture height, and line and frame fre-
quency ,

The panel controls are two only—re-
ceiver gain and tube bias, which act as
brilliancy and contrast controls.  These
variable resistances are not mounted on
the chassis, but are connected to it by leng
flexible leads so that they can be mounted
on the cabinet in any convenient position.
Actually, there is no limit to the length of
these leads, so that if desired they can be
extended for several yards. The two con-
trols can thus be mounted in a remote con-
trol box if desired so that adjustments can
be carried out at the normal viewing dis-
tance. This is, perhaps, an unneccessary

refinement, for the controls rarely need -

adjustment during a programme, but it
may appeal to some.

Welsey Television Aerials.

THE outstanding features of these aerials

are their low weight (the single dipole
weighs only 2} Ib.) and their small wind
resistance. The rods are formed by thin-
walled aluminium tubes closed at the ends
and anodised to resist corrosion.

All interior connections are made inside
a waterproof junction box with screwed
sockets and rubber seals at all joints. A
bracket and bolts are supplied for fixing to
a mast or chimney and the price complete
is £1 7s. 6d.

A reflector type aerial for masthead
mounting can also be supplied and the cast

Wolsey type WT/U dipole aerial.

aluminium mast cap is designed for a zia.
diameter pole. The price is f2 15s.

The single dipole aerial can be supplied
for 5-metre work with shortened rods to
resonate in the 56 Mc/s band at no extra
charge. \ '

graduate of the
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Letiers to the Editor

The Editor does not necessarily
endorse the opinions of his
correspondents

Qualifications for Service Personnel

ﬁ&?ITH reference fo the duel, Cpl. Clarke

versus Mr. Morrow, it secemns to me
obvious that Mr. Morrow has got hold of
some truth and Cpl. Clarke has taken him
the wrong way. -

As an ex-member of H.M. Forces and a
" Signal School,” 1 can
truthfully speak from experience.

The facts are these ! —

Far many more operators (i.e., those who
will operate and do not wish to pull the gear
apart) are required -than *technical
wizards.”” ‘This is true of all the Services,
and time has proved it.

Therefore the Services aim at producing
the operator first and telling him just what
he needs to know about the gear to work it
with efficiency. If he is desirous of increas-
ing his technical knowledge without detri-
ment to his “ operator’s efficiency,”” then
he is certainly not discouraged.

This is the age of specialisation, and a
separate staff is trained to deal with the
purely technical side, and this is no doubt
a desirable state of affairs, ensuring the
maximum efficiency of the communica-
tions of the modern fighting services.

STANLEY GARNETT, Sgt. R.A.

Bolton, Lancs.

High-guality Recordings

‘V £ note with interest Mr. Greatorex’s
) suggestion in The Wireless World, of
June 22nd, that recording companies be
persuaded to catalogue records of particu-
Jar interest on the score of technical excel-
lence. We ourselves would be very glad if
they were to do something of this kind, as
we have considerable difficulty in finding
what we term suitable demonstration
records, but we fear that they are not likely
to do so, (a) because it would mean admit-
ting that some records were inferior to
others, and (b) because it is probable that
there will be differences of opinion as to
whether a given record is outstanding from
a technical point of view. :

From the fact that Mr. Greatorex sug-
gests that we might be able to furnish a
useful list, it would seem that he has atten-
ded one of our demonstrations and that his
opinion of outstanding records agrees fairly
closely with our own.

As we do not spend our time going
through lists of records as released, we are
not really in a position to give him the in-
formation he requires. It is noteworthy,
however, that the percentage of first-class
records amongst those released during the
last few years is much higher than among
the records ot five or more years ago.

A useful clue is to examine the outer
edge of the record. If there is a ‘‘running
in”’ line, it is probably a recent recording.

By this we do not condemn all records -

without a ‘‘running in’’ line. Actunally,
most of our collection dates back to the
time before ‘‘running in’’ lines were
general.

Our own collection of records has been
selected mainly with the object of demon-
strating various features in sound repro-
duction, and it was necessary firstly that
the records should be musically interesting
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to a mixed audience (which excludes many
high-brow records) aud secondly, that the
parts to be demonstrated should be local-
ised. That is to say that a half-minute ex-
tract should suffice to demonstrate the par-
ticular feature for which that record was
selected. On those occasions when we have
run through a few records to. see if they
were suitable, we have judged them as

follows : : o

(a) Surface noise.

(b} General effect,
balance, etc.

(¢} ‘* Entertainment Value’ (remember-
ing the mixed nafure -of our average
audience). ‘ .

{d) Whether or not the record discloses any

. feature in reproduction not already
covered by other records we have-avail-
able. ] C - ° . ’
We ask Mr. Greatorex. and others to

bear these facts in mind when studying

the list below. You have been warned!

i.e. quality, musical

a Serenada

Organ pedal § Frasquit Parlo. F.843.

note. Tntro. and finale Col. DX 457,
Doubie bass { Blues of Israel ... Parlo. R.2224.
(plucked) Sylvia Ballet H.M. V. C.20686.
Bass . -
transient Nutty Woods Col. F.B.2120.
Xylophone

Jazz drums Blues of Israel ... Back of above

Drum and Don Juan (recording
orchestra alhightly high pitched) Telefunken S.K.2743
Rhapsodic Espagnole ...
T Charlie Kunz {(chosen forJ .M.V, D.B.2375.
< | quality rather than'low
L surface noise)... ... Rex 8783.
Piano and Piano Concerto ... Col. 1..X.683.
o 2 Plano Concerto ... Col. L.X.790.

orchestra \Rondo in A Major

Albert Sandler ...
Kriezler ...

Parlo., E.11202,
Col. I'.B.1769.

Violin H.M.V. D.A1627.

“Trumpet Trumpet Voluntary Col. L.1986.
Triangle Piano Concerto above ... Col. L.X.790.

{ Tenor voice Telefunken 5.K.B.
Vocal 02047,

H.M. V. B.8830.
H.M.V. C.2837.

\Paul Robeson (Trees) ...~
Facade ...
Prince Igor (50 cycle hum

vecorded in  certam
parts of record)
Fair Maid of Perth
Rhapsody in Blue

A few others

Col. L.X.360.
Col 1.X 317
Parlo. E.11320.

Savoephone ... Col. F.B 1834,
Meet me by the Ice-house,
Lizeie ... Rex. 8745,

Taudate Dominum (echo
very effective)
Bugle Calt Rag’...

Cinema Organ
Bears' Pienic)...

London, S.E.26.

H.M. V. C.2736.

... Parlo. F.1077.

{Teddy
Reg. Zono. M.R.1750

P. G. A H. VOIGT,
Voigt Patents, Ltd.

A.R.P. and the Amgleur

’E READ the letter by Mr. Corsham (G2UV)
in The Wiveless World of June 2gth with
censiderable interest, as I happen to be in
charge of the Wireless Section of our O.T.C.
We were due to take charge of the second-
line communications for the South Bucks
Area A R.P. Council, which includes
Slough, when this Council received an in-
timation from the Home Office that no wire-
less communication was to be used for
AR.P. ,

I think that this disposes of the charge
that the Home Office are refusing amateurs’
services merely because they consider them
to be incompetent, since this Section, for
whose training I am responsible, is presum-
ably competent—at least I hope so—and,
at any rate, is organised and disciplined.
Vet, even under these circumstances, the
Home Office have refused to allow R/T
communication.

1 have heard on very good authority that
the reason for this is that the signals might
be used for D/F. I know very little about
D/F, but it seems very improbable to me
that an invading aeroplane would carry D/ I
apparatus capable of taking a bearing on
low-power, heavily modulated, unstabilised
transmission on 60 Mc/s.

I would be interested to know if any of
your readers in this district have received
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any of our transmissions. The Section has
been going since November, and we have
been on the air at intervals since then.
Since May, when 1 took over, we have used
the call-sign EC 1—8. We finally decided
on a main frequency of 64 Mc/s with sub-
gidiary channels on 62 and 61. The rigs
are transmitter-receivers. with a two-stage
AF.  They are exceedingly portable, one
man being able to operate one on the
march. Ir anyone has received these trans-
missions I would very much like reports to
be sent to me, c/o The Orderly Room, Eton
College, Windsor.

M. C. STANLEY,

Corporal i/¢ Wireless Section,
Eton College O.T.C.

HAVE read Mr. Corsham’s remarks with

much interest, and can heartily endorse
his sentiments,

Obviously, the Home Office must realise
the value in an emergency of W/T com-
munications over line, and would welcome
the help of a highly organised body of
amatelurs. Unfortunately, however, this,
so far as the amateur transmitter is con-
cerned, will mean de jure recognition and
the continuance in war-time of their
stations, which Government Departments,
including the Post Office, seem least of all
to wish. )

Unfortunately, the status of the amateur
in this country is still somewhat low, and,
despite the activities of the R.S.G.B., we
must admit that British transmitters are
not so highly organised as. our American
friends under the auspices of the A R.R.L.

It is a pity that the R.S.G.B. could not
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operating procedure on the lines of that used
by the Navy and Army, and to keep a
separate CW transmitter especially for this
work. No doubt the Post Office would
willingly grant a suitable frequency channel
to be used in conjunction with the scheme
when they realised that it was for emer-
gency communication, and not for the end-
less “‘rag-chewing’’ and ‘QSL-hunting’’
which goes on on some of the frequencies
allocated to us.
LEONARD H. LEE (GsFH).
Oldbury, Worcs.

HENRY FARRAD’S SOLUTION

{See page 29 ’

’:EHERE is no need to suggest a method of

testing the rectifier because there is no
real ground for suspecting that there is
anything +the matter with it. “Un-
smoothed rectifier voltage ”’ means. the
voltage measured without smoothing choke
or condenser, but with a reservoir con-
denser—usually 4 mids. © In Mr. Cowe’s
test he used only the transformer and recti-
fier (according to his own statement); so
the reservoir condenser was lacking and the
voltage across the meter followed the AC
half-cycles exactly (see (a)) except for a
small drop in the réctifier. A DC voltmeter
measures the average value, which is about

‘1o per cent. lower than the RMS. value.

The RMS value is nominally 250 volts in
this case’; but, as that is presumably -at full
load, the voltage when loaded only by a
voltmeter is slightly over—say, 265. The
average value is therefore 238, so allowing

have worked more closely with the for a normal small loss in the rectifier 228 is
) . quite as it should be.

When a reservoir

condenser is used,

Fue wave s as at (b), it charges
i : ~-<~7="N«r\--=£/ up to practically the
\#_ N —of \BMS vaiue £ A peak value of the

i : AVERAGE // Yo \\ input—over 40 per

[/ ALuE I R ¥ \ ] cent. higher than
£ L A i the RMS value—

WITHOUT RESERVOIR CONDENSER

(2)

WITH RESERVOIR CONDENSER

and having nowhere
to discharge -except

> through the volt-
meter it drops only
slightly between
peaks, and the read-
ing would be per
haps as high as 350
volts.  On load it
drops to about the
values stated in the
Valve Data Supple-
ment.

Diagrams illustrating
{b) Henry Farrad’s solu-
tion of Philip Cowe’s

problem.

RN.W.A.R., which was almost boycotted

=by a large number of amateur transmitters
in this country, and it remains to be seen
whether the C.W.R., ““born in the lap of
the crisis,”” can get. along better with the
R.S.G.B. or without it.

I cannot speak too highly, after six years
in the R.IN.W.AR., of the knowledge of
operating procedure and organisation that
one derives from this experience, and with-
out a similar organised body the present
state of amateur transmitting would, in my
opinion, be totally unsuitable for emergency
work.

My suggestion is that the R:S.G.B.
organise at once a body of transmitters who

-~ are willing to train themselves in suitable

McMichael Models 390 and 399

O meet the demand for a three-waveband

AC mains receiver at a price under [ro,
McMichael have developed the Model 390 three-
valve superheterodyne with triode-hexode fre-
quency changer, pentode TF amplifier and
double-dicde-tetrode  signal rectifier, AVC
rectifier and output valve. The short-wave
range is from 18.5 to 50 metres and an illo-
minated iuning scale of new design is sub-
divided into sections for each waveband with
an indicaling pointer ganged to the waverange
switch. The price is £g 7s. 6d.

In the Model 399, which is the battery
equivalent -of the Model 390, a double-diode-
triode is used for signal rectification, AVC and’
first-stage AL amplification, with a separate

4T

pentode in the output stage rated at 4o0.mW,
The price is £8 15s. {batteries z1s. extra).

A sub-divided tuning scale of new design is a
feature of the McMichael Models 390 and 399.

Television
' ?r@gr&me@ .

THURSDAY, JULY 13th

3-4.15, Luck of the Devil,”” a Parisian fantasia
by Eymton Hudson, based on ILeonard Sachs’
recent production at . the Players’ Theatre,
Covent Garden. - I :

8.15, - -« The " Desert Song,” O,B. from the
Garricle Theatre of the entire performance.
$1.20, News,

ERIDAY, JULY 14th.

3-5, Wendy. Hiller as Grace in ““ The Fame of

Grace Darling,” a new play by Vvette Pienne.

9, “ La Chauve-Souris "’ in selections from their

repertoire. - 9.35, British Movietonews. 9.45,
Fencing: bouts at Foil, Epée and Sabre.
10.5, Cartoon Film. 10.10, Tilm, ¢ Zoo
Babies.” 16.20, E. H. Tattersall: * Club

Cricket” 18.25-10.35, Music. Makers.

SATURDAY, JULY 1sth.
3, Intimate Cabaret. 3.38, Cartoon Film.
3.35, Dritish Movietonews. 3.45, €. H.
Middleton, ' In Our Garden.”
9-10.30, “ Sheppey,” a dramatic comedy by
Somerset Maugham.

SUNDAY, JULY 16th.
850, News. 9.5-10.35, ¢ Bridge
Rutherford Maynes’ drama of Irish life.

MONDAY, JULY 17th.
3, Scenes from the Ambassadors Theatre show,
“ The Gate Revne.” 3.45, British Movietonews.
3.55, Cartoon Film.
9, “ Me and My Girl,” the Victoria Palace per-
formance in its entirety. 1%1.25-11.45, News.

TUESDAY, JULY 18th.
3-4, Western film, * Whistling Bullets.”
9, Cantu {The Mexican Magician) and Oliver
Walkefield. 9.20, British Movietonews. 9.30,
“ The Parnell Comumission,” a reconstruction of
the famous forgery investigation of 1888-8qg.

WEDNESDAY, JUEY 1gth.

3, Riding School—the whys and wherefores of
good horsemanship demonstrated by Major
Faudel-Phillips.  3.15, British Movietonews.
3.25, Cartoon Tilm. 3.30, Punch and Judy.
340, Leonard Henry and Eric Cardi {Conjuror),
9, Rough Island Story—No. 5,  The New
World.”” 9.25, Cartoon Film. 9.38, Starlight :
Claude Dampier and Billie Carlyle. 9.40, Gau-
mont British News. 9.50, “ Heurigen Garden,”
programme of Viennese songs and dances.

Head,”
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By “DIALLIST”

A Set for a Yacht

FRIEND of mine wants a new set for
use aboard his yacht. Hitherto he's
been using a battery superhet worked off
the normal z-volt accumulator and dry HT
battery. But the yacht has a large-capacity
24-volt DC lighting set, and it seems that
use ought to be made of that.
three ways of doing it, so far as 1 can see.
The first is to wuse a mickel-cadmium
accumulator HTB, so arranged that it can
be charged direct from the lighting set by
switching the cells into parallel. groups of
about 20 volts each.
vibrator unit to provide the HT current.
Nos. 1 and z both involve a charging board
of some kind for the filament accumulator.
The third possibility is an AC set worked
by means of a rotary converter. Remember-
ing that there is plenty of **juice”’ avail-
able, which of the three do you favour?
All things considered, I am inclined to vote
for the wvibrater unit; but I'd be glad to
know the.recommendations of any readers
who may have had practical experience of
this or the other two methods in small ships.
\ L. e
An OmISSXOYl .
T'S not often that an outstanding ite
forms part of one of the Empire pro-
grammes only and doesn’t get into those of
either the Regionals or the Nationals.. But
there was such an item the other day, and

why it was made ‘ Empire only " I can't

think. T'm referring to ‘“the Indian
Police,”” presented by Me. E. W, C. Wace,
a Deputy Inspector-General of the Punjab,

G.E.C. Model
BT. 0124

Extensive use has been made of push-button
control in this combined television and all-.
-wave auto-radiogram just introduced by the

General Electric €o., Ltd. In addition to

- eight buttons for station selection, there are

seven additional buttons for complete tele-

vision entertainment, television sound only,

gramophone reproduction  and waverange

switching. The picture size is 1oin. X 8in,
and the price is 72 guineas.

There are

No. 2z is to fit a

and three other officers of the same province.
It was an absolutely first-rate account of life
and activities in that fine force, full of in-
terest from start to finish. The Empire pro-
grammes are published in few papers, 'S0
not many people in this country knew that
this item was coming on ; yet there must be
thousands who would have liked to hear it.
In my own little town there are a dozen
households with members or relatives or
friends in the Indian Police ; of course, they
all wanted to hear it, but some of them
hadn’t all-wave or short-wave sets, so I had
a bumper audience, with two sets going in
different rooms. The item was recorded ;
1 hope, therefore, that the B.B.C. will put
it into one of the medium-wave programmes.
Youll like it if they do ‘so.

By Ty By

“ Passed to You, Please”

ARD, sometimes, is the lot of the dweller

of the more out-of-the-way places of the
Empire who would buy British wireless
goods. I’'ve given some instances before of
the difficulties and- delays that he may en-
counter. ., Here's another that has just
reached me.” A reader who lives in North-
Eastern Rhodesia was advised by the Secre-

tary of the R.S.G.B. that batteries of a’

certain make and kind might meet the some-
what exacting requirements of the local
climate and conditions. In March last he
wrote to the makers in this country asking
for the address of their South African agents,
or those in Southern Rhodesia, if there were
such.  The company’s South African branch
wrote on April 17th from Johannesburg that
their Rhodesian agents at Bulawayo would
give all the information required. He wrote
to Bulawayo, asking for prices and particu-
lars, and received, the following month, a
reply from them stating that his inquiry
had been referred to Johannesburg. They
added, rather cryptically, that all inquiries
by my reader would be dealt with by the
Northern Rhodesia office at 'Ndola!

Sull Waiting

"Ndola, he. ’ntells me (sorry, but those
"ns are catching!), would be useless, as it’s
on the western side of Rhodesia ; but, hear-
ing a rumour of the presence of agents at
Salisbury—his nearest town, a mere 500
miles away—he has written there in hopes
that something may happen ; but he is quite
expecting  to be referred to Bulawayo,
Johannesburg, or even London, if and when
he gets a reply. Meantime, after more than
three months, he is still without the batteries
that he wants; he hasn’t even got the par-
ticulars of them or their prices. It appears
to be, as is so often the case, the agents who
are to blame.. British radio firms would do
well to see that their agents abroad are
selected with care—and kept up to the mark,

By Ta

Start Point

O far I haven’'t had many reports about
‘reception of Start Point from dwellers

in the West Country, but those that have
come in all speak well of the new station.
I shall have the opportunity of trying it on
the spot myself in a week or two, for I'm
off 10 camp in Cornwall. When T was last
in that county, a couple of years ago, there
wasn’t. a single honie station that I could

- Meetings
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receive well, though I took down a big set
with me. It's a queer thing to have to say
of a place in England, but-we relied both for
news and for entertainment mainly on the’
French stations! I hope I'll find that Start
Point has made a big change and that I'll
be able to get my news from the home
station and not have to go abroad for it.
T'm afraid I sha’'n’t have much time for
DX ; more’s the pity ; I should very much
like to try the short waves on the west coast
of Cornwall.

The Wireless Industry

A SWISS firm wishes to get into touch with
a wholesale supplier of thorn gramophone
needles. Letters addressed to this office wil
be forwarded. -

Leaflet Com. A-7 issued by Marconi-Ekco
Instruments, Ltd., Electra House, Victoria
Embankment, London, W.C.2, deals with the
RF attenuator, TF360. Designed for -use at
frequencies up- to 25 Mc/s., this instrument
incorporates a thermal milliammeter and has
a range of o-120 db. .

A second edition of descriptive pamphlet 112

‘dealing with battery-charging sets has Dbeen

received from Westinghouse Brake and Signal
Co., Ltd., 82, York Way, King’s Cross,
London, N.

Full details and prices of the new ‘‘ Tropa "’
wire-wound  potentiometers for wuse .under
tropical conditions are included in Catalogue
Supplement No. 1 recently prepared by F. W.
Lechner and Co., Ltd., 35, Fairfax Road,
London, N.W.6. :

R

Hamrad Wholesale,  Ltd., 32, St. Lawrence
Terrace, London, W.10, have sent us a com-
prehensive list of short-wave components and
materials and ‘technical details of a new
12-valve communication receiver (Type 140).
This instrument, which costs f27 ros., is fitted
with a crystal gate and covers 9 to 600 metres
in five bands. .

Club Newg

Watford and District Radio and Television
Society

Headouarters: Carlton Tea Rooms,
Watford, Herts. - o

Hon. Ses.: Mr. D. G. Spencer, 11, Nightingale Road,
Bushey, Herts.

Mr. . L. Gardiner gave an interesting -talk on
“ Five-metre Aaerials ” at the last meeting. On July
165th Mr. A. W. Birt will demonstrate some portable
receiving apparatus for five-metre work.

77, Queens Road,

Internntional Shori Wave Club (London
Chapter)

Headgaarters 1 R.AC.8, Hall, Cavendish Grove, Wands-
worth Road, London, S.W .8,

Hon. See.: Mr. A. E. Bear, 100, Adams Gardens Hstate,

. London, S.E.18.

At a meeting held on June 30th a lecture was given
by Mr. M. Westcombe, of the United Insulater Co.,
Tid. The lecturer’s subject was “ H¥ Insulators,” and |
ne illnstrated his remarks with lantern slides and also
with experiments conducted with cathode-ray oscilio-
graph apparatus.

Slough and Districi Short-Wave Club

Headguarters: 35, High Street, Slough, Bucks.

Meetings: Alternate Thursdays at 7.30 p.m. P

H(mi Sep.: Mr. X. A. Sly, 18, Buckland Avenue, Slough,
3ucks.

At the meeting held on June 22nd the evening was
devobed to morse practice. A discussion took place as
a result of which it was decided that a period should
be devoted at every meeting to the consideration of
members’ ifficulties. At the next meeting, on July
6th, Mr. J. Pane gave a talk entitled ** Arranging and
Operating a Portable Station for the Natlonal Field
Day.” A discussion also took place about plans for
a local field day.

South London und District Radio
Transmitiers Society

Headguariers: Brotherhond v}’IaH, West Norwood,
Londin, 8.8

© Wednesday in the month.
#on, Sec.: My, E. Tlett, 86, Montana Road,
Tooting, London, S W.17.

it is desired to call gttention to the fact that there .
has been a change in the name and address of the-
Secretary. Details are as given above.

Upper
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The Television Camera

Converting an Optical Image into a Train of Electrical Signals

UST as a microphone converts audible sounds into a train of electric waves, so the Super-
Emitron camera converts a visible picture into a similar series of waves which, after
transmission and reception, are reconstructed into an image of the original scepe.

The lens X projects an optical image of the scene to be transmitted on to a transparent
conducting photo-surface P through a polished glass window W.. Electrons are liberated
from the opposite side of this photo surface, the number at each point corresponding to the
illumination at that point. These electrons are accelerated by an electrostatic field applied
between the photo-cathode P and the anode A, and focused by the field of the electro-

A Super-Emitron caméra with the protective covering removed to reveal the

arrangement of the principal vomponent parts. The enlarged view of a section

on the right shows more clearly the mica plate carrying the storing mosaic

and signal plate. The photographs were taken by courtesy of Electric and

Musical Industries, Ltd., in whose laberatories the Super-Emitron was invented
and developed,

$ = signal plate. M = storing mosaic. A = second anode, B — head ampli-

fier. L — magnetic electron Jens. P = transparent phote surface, W —

polished glass window. X = opfical fecusing lens. X1 = gptical focusing
control. G = eleciron gun.

magnet L to form an electron image on the mosaic M. The mosaic is carried
by a mica plate, the back of which has 5 metal coating to form the signal
plate 5, which is connected to the head amplifier B. The photo-electrons
falling on the mosaic are mygliipbed by secondary emission and produce an
intensified charge distribution which corresponds to the electron image and
hence to the point-to-point ilumination of the photo-surface P.  The mosaic
is scanned in a series of parallel lines by an electron beam from the gun G.
The electrons in this beam neutralise in turn the charges at each point on
the mosaic, thus producing a series of potential fluctuations in the signal
plate S, corresponding to the distribution of light intensity in the original
image. These picture signals are communicated to the head amplifier,
and thence through further amplifiers to the modulator of {he transmitter.

7
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ALIGNING THE CIRCUITS OF ALL-WAVE SUPERHETS

Concluded from page 4 of last week’s issue

"7 ITH * regard to the " actual
: making of short-wave adjust-
ments, it should be remem-
bered that hand - capacity
effects must be gunarded against, and no
metal adjusting tools should be used.

Of the large number of different cir-
cumstances in which adjustments of the
SW side of an all-

wave superhet may
become necessary,
there are two broad
possibilities: (1) It
may be known that
the SW circuits
are hopelessly out
of adjustment and

it has to be assumed ing adjustments

B e S |

' AF TER discussing in general terms
the problems involved in align-
tng. the short-wave civcuits of an
all-wave superheterodyne, the author
proceeds to describe methods of mak-

sure that the calibration and general per-
formance is quite satisfactory on MW and
LW before tackling the SW adjustments.
There are some exceptional cases, of

course, e.g., the receiver in which an SW .

padder comes in series with the MW oscil-
lator circuit so that SW should be lined
up before MW. ‘

A direct check
could be made in

on the IF stages alone

. special case where
- the SW band uses
its own IF wvalue a
direct IF check is
most advisable, if
the correct IF value
is known. -(If it is
not known, see that
the IF circuits are
lined up and hope

m spectfic cases.

that each and every Recommended courses of procedure { for the best. If
available  adjust- g B ! trouble is after-
ment will need are Cescribed. wards experienced
.attention ; in other 4 __ _ o { in connection with
words, the case tracking keep in

may be one where the SW circuits havex to
be lined up ‘‘from the raw.”” (2) It may

be a case where the SW performance is

down, but one in which it can be assumed
_that at least some of the SW adjustments
are correct.

We will deal with (1) first. ™ 7 .

Before attempting to make any SW ad-
justments there are certain preliminaries
to attend to. ~As previously stated, it is
important to moke certain that the SW
arrangements provided are understood,
particularly in connection with the track-
ing.

%t is wise, too, to make as certain as
possible that the IF stages are lined up at
the correct frequency. This does not
imply that the correctness of the IF value
is essentially more important on the 5W
than on the other bands, but there are
sufficient possibilities of SW adjustments
being tricky without running the risk of

Wavelength-frequency Relationships

Metres Me/see, Metres
13 23.08 20 i5
15 20 19 15.79

17 17.65 - 18 16.67
19 15.79 17 17.65
25 12 15 20
27 11.1 13 23.08
31 9.68 i2 25

» 33 9 i1 27.27

40 7.5 10 30
49 6.12 9 33
50 ] 8 31.5
70 . 4.3 7 42.9
75 4 6 50

3 4 75

100

having any added complications dueto the
IF being wrong. In the ccmmon case
where the same IF value is used on all
the wavebands it will usually pay to make

mind the element of doubt regarding the
IF value).
Apart from exceptional cases it can be

~ taken as a golden rule to leave SW to the

last and to get. everything perfect on the
other bands first. .

It will be necessary to decide upon the
frequencies to be used for trimming and
tracking tests. Strictly, the test fre-
quencies ought to be those specified by the
receiver manufacturers, but if these values
are not known some frequency near the
shortest wavelength of the hand should be
chosen for trim- o

such a case, and in the -

By “TRIMMER”

SW output arrangements associated with
the output leads. If not, it is to be ad-
vised that a 4o0-ohm non-inductive resist-
ance be connected in series with the high-
potential output lead from the generator.
With the output indicator connected to
the receiver all should now be ready for
the actunal work to start on the SW circuits,
At this point it should perhaps be men-
tioned that most of the various operations
enumerated below take far less time tfo
carry out than to describe. Some of them
need only occupy a matter of seconds.

Recommended Procedure

Apply the trimming signal, adjust the
main tuning control of the receiver to
bring in the signal. It may be necessary
to trim up the signal-frequency circuits
(quite roughly at this stage). Now run the
oscillator trimming through its full varia-
tion, noting the number of signal peaks
that are obtained. If multiple peaks are
found reduce the output of the signal
generator in the endeavour to get the al-
ternative oscillator trimmer settings to no
more than two. A choice of peak setting
must now be made, and if only two are

obtainable choose the one involving the

lesser trimmer capacity.. If there are
several residual peaks some will probably
be noticeably weaker than others, and in
this case pick on one of the smaller
capacity ones, taking a stronger in prefer-
ence to a weaker one.

The receiver tun-

ming and one near
the highest wave-
length . end  for
tracking.

For shortest
wavelengths of 17,
13, 16 and 19
metres  respec-

ing should be set as
accurately as pos-
sible to the cali-
brated marking for
the trimming fre-
quency, and the
oscillator trimming
adjusted for exact

tively, trimming optimum on the
frequencies of 20, chosen trimmer
20, 18 and 15 Mc/s peak setting. Next,
respectively  will trim up the signal
probably prove to frequency circuits,
be suitable. For a taking care over
top wave of 50m. a “pulling”’ as pre-
tracking frequency The short-wave trimmers of a small super- viously  described.
of 7 Mc/s should be heterodyne are shown here. The next move is
tried. that of ftracking

In view of short-wave adjusting work in-
volving a number of tests at different
tuning points it is desirable to be able to get
the connection between metres and mega-
cycles per sec. without loss of time. The list
printed on this page should be useful for
rapid reference purposes. To have given
a more comprehensive list would have
defeated its purpose.

The signal generator rmay have special

adjustment, assuming that the receiver
has variable tracking, and the signal
generator tuning and the receiver tuning
should be set at the tracking frequency
points.  Adjust the tracking control for
maximum peak output,. at the same time
slightly rocking the ganged condenser for
optimum results. A return to the trim-
ming frequency should then be made and
any necessary readjustments carried out..
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-Short-wave Adjustments—

Sometimes it may be necessary to make
tracking and trimming corrections yet
once again. )

If all seems to have gone off well, check
up on a few signals at frequencies spread
over the tuning range, particularly noting
if the receiver’s calibration holds good,
and if the sensitivity keeps up (or at least
does not drop abnormally) over the range.
If this check gives satisfactory results the
job is done.

If it so happens that the work has been
carried out starting from the wrong trim-
ming peak, trouble will, of course, be
experienced. Any difficulty over track-
ing should make one immediately sus-
picious in this respect, and the accuracy
of the receiver’s calibration is a good tell-
tale. Either the second-channel test pre-
viously described can be applied to settle
the right or wrong peak question or a
fresh start made on another peak setting
as a trial.  Circumstances will indicate

which is likely to be the quicker method. .

Jf the receiver has fixed tracking it may
sometimes be found that, although the
correct trimming setting has definitely
been chosen, yet the calibration still
remains a little out. . If the error is small
it is generally legitimate to adopt a little
compromise of oscillator trimming.
trimming capacity should be slightly in-
creased or decreased with the object of
reducing the average -error over the scale
and, of course, the signal frequency trim-
ming should be correspondingly touched
up again.

Minor Readjustment

Let us now consider case (2), i.e., the
common example of the receiver with SW
performance down, but a case where
very possibly only slight readjustment
may be necessary.

The first move should be to decide
whether or not the oscillator = circuit
adjustments need attention. This is easy
to decide by making a test of the receiver’s
calibration over th& scale. Tf the calibra-
tion holds good then the oscillator circuit
should be left severely alone and attention
concentrated on the signal-frequency cir-
cuits. If it does turn out that the oscilla-
tor is evidently not tracking properly the
oscillator adjustments will have to be tested,
and in this case one might as well settle
down to the complete job of SW lining-up.

If the receiver is lacking in sensitivity
on SW, but there is no sign of calibration
errors, it will often happen that a shght
readjustment of signal-frequency trim-
ming will work wonders. Some receivers
in particular respond to a very marked
degree to a touch-up on the input mrcmt
trimmer, and where the “‘last ounce’’ is
required it will often pay to try the input
trimming on outside signals and using the
actual aerial with which the receiver is
normally used.

If such difficulty is expenenced with
‘the SW adjustments that it seems impos-
sible to get them right, the question will
arise as to whether there are faults present
or whether the adjustments have not been
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carried out correctly (altermatively, has
any one of the available adjustments been
overlooked?).

It is hoped that enough has already'

been said about the possibility .of working
on the wrong oscillator beat to render it
impossible for any reader to be caught in
that snag without realising what is the
matter. If the receiver seems resolutely
to fight against coming into correct.cali-
bration, and there is no doubt abeut the
correctness of the oscillator beat, the fol-
lowing points may be worth consider-
ing : —(1) Has the receiver been assumed
to have fixed tracking when actually
there is a wvariable adjustment in the
oscillator circuit?  (2) Is the IF correct?

"(3) Has the wiring of the oscillator circuit

- the
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ing property with the actual signal fre-
quency. It must be remembered that if
signal-frequency circuits and the
oscillator circuit are not together tracking
properly the act of tuning in a signal tends
to set the oscillator circuit to the correct
tuning. That is why we have emphasised
so much the importance of watching the
receiver’s calibration as a check on the
oscillator circuit.

When all attempts at adjustment fail to
make the SW side of the receiver behave
itself, the position, of course, deteriorates
into one of fault tracing. The subject of
fault tracing, 'as regards component
faults, is outside the scope of this article,
but the writer cannot resist giving the hint
that whenever it becomes a matter of
fault tracing the eye of sus-
picion should always be
directed to any fixed con-
densers that may be asso-
ciated with any of the tuned
SW circuits.

To conclude these notes
the question must now be
considered as to what can
be done in the absence of a
signal generator. In the
writer’s opinion it is most
unwise to attempt com-
plete SW lining-up unless
the receiver is of the
simplest type or there hap-
pens to be no option in the
matter. If the job must be
tackled the trimming and
tracking must, of course, be
carried out on outside
signals.  Added tfo such
difficalties as have already
been mentioned there are
now additional possibilities
of complication such 'as
uncertainty as to the fre-
quency of a chosen signal
and lack of a signal just
where it is wanted.

‘The underside of a typical modern receiver is illustrated here.
The set includes one short-wave band in addition to medium
and long waves.

been displaced, accidentally or otherwise?

As regards (3) it is to be mentioned
that quite small displacement of wiring
can have marked results. A fact that it
might be important to know is that the
designers of some receivers have arranged
that the deliberate bending of connecting
wires shall be part of the SW adjusting
(which might dead to an awkward situa-
tion if one did not realise this, so it might

prove worth while fo try a little judicious .

experimenting with the aid of a prod of
insulation material —but proceed very
carefully). Incidentally, any lead wire
or loop adjustments should always be
carried out near the longest wavelength

‘end of the range.

When the receiver’s calibration shows
up correctly over the range but the sensi-
tivity falls off badly towards one end and

signal-frequency trimming "does not .cure

the trouble, it should be suspected that
the signal-frequency tuning is not track-

The oscillator circuit
should not be touched un-
less results on reception
show definitely that it
requires attention.

If it is merely a matter of trimming up
the signal-frequency circuits this can be
done quite easily and satisfactorily on
outside signals and any signal well down
towards the shortest wavelength end of
the range can be used.

New GE.C. Public Address Equipment

THE principal item in the new programme of

PA apparatus announced by the G.E.C.
is a 20-watt dmolmer with separate bass and
treble " uplift’’ tone controls and automatic
gain control. Two separate valves are included
for the latter purpose and the introduction of
this form of acoustic AVC is of benefit not only
in overcoming difficulties with speakers who
are unskilled in microphone technique, but also
in reducing microphbonic feed-back. KT66
tetrodes in class A push-pull are used in the
output stage and the price of the amplifier is
£28 10s.

A moving-coil microphone specially designed
for PA work has been introduced for use with
this amplifier. It is mounted in a quickly
adjustable socket which may be set at any de-
sider angle, and the price is 6 5s.



VISUAL TUNING INDICATORS
E"HE figure illustrates the con-
struction of an elecron-dis-
charge tube for use as a visual
tuning indicator. The parallel
legs of the cathode C are enclosed
by two cylindrical * grids ™ G,
each with a slit which faces in-
wards towards .a straight-wire
anode A mounted parallel to the
cathode legs. With this arrange-
ment a change of two volts on the
grid is sufficient to make the
anode glow brightly under bom-
bardment by the electron stream.
Normally the grids are nega-
tively biased by a battery B to
cut-off point, so.that the wire is
dark. Voltage applied from a
resistance R, preferably forming
part of the AVC system, tends to

‘ -l
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Valve-type tuning indicator.

make the grids more positive, and
renders the anode A white-hot
when the associated tuning circuit
is adjusted to the point of reson-
ance, The glowing wire is easily
visible from the side of the tube.

Marconi’s Wirekess Telegraph
Co., Ltd. (communicated by
Radio Corporation of America).
Application date, September 141h,
1937. No. 502181,

o o ¢} o
SCANNING SYSTEM
ENCOMING television signals are

applied to a detector which is
shunted by a resistance in series
with a biasing voltage. Both the
picture signals and the synchron-
ising impulses produce voltage
variations across the shunt resist-
ance, but these, even when added
to the steady bias, fail to trigger
an oscillator valve uatil such time
as the carrier wave drops below
the ‘“black’ level at which the
synchronising impulse is sent.

In this. way the picture and
synchronising signals are separated
from each other. On the receipt
of a synchronising “impulse, the
oscillator valve is triggered into
action, and generates a pulse of
current which is used to synchron-
ise the saw-toothed scanning
valve. These pulses are of con-
stant amplitude, irrespective of the

- strength or duration of the trig-
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Brief descriptions of the more inferesting rodio

devices and improvemenis issued as palents
will be included in this section

gering voltage applied.  They
cease when the passage of the syn-
chronising signal reverses the direc-
tion of the triggering wvoltage.

. W. Cackett (communicaled
by Telefunken Ges fiiv Dvahtlose

Telegraphie m.b.H.). Application
date August 13th, 1937. No.
5008706.

0o o o

TELEVISION AMPLIFIERS
ELATES to a wide-band am-
plifier for handling television

‘signals, in which negative feed-

back is used to reduce amplitude
distortion by making the ampli-
fication less dependent upon
changes in the operating voltages
or in the characteristics of the
valves employed. In such ampli-
fiers it is found that stray capaci-
ties associated with the output cir-
cuit still cause a falling off in the
amplification of the higher fre-
quencies, and it is the object of
the invention to avoid this.

The output impedance of the -

valve is represented in the figure
as a resistance R shunted
by a capacity C. The negative
feedback  takes place across
the cathod: resistance Ri. -To
some extent, the object aimed at
has previously been achieved by
shunting this cathode resistance
by a condenser of such value that
their time constant is the same as
that of R and C. But, in practice,
it is {found that the impedance of
this condenser falls too low to
operate in the desired way for the
high frequencies encountered in
television work. Accordingly the
cathode resistance is now wusually
shunted, as shown in the figure,
by a condenser Cr in series with

PRE-SET TUNING
ARRANGEMENTS
THE figure shows how mercury

switches, A, B and C, can be
uscd for changing the tuning of a
wireless receiver or transmitter.
The mercury partly fills the tri-
angular chambers, which - are

lon

CATHODE-RAY TUBES
CATHODE-RAY tube has
been developed in which
several electron beams are pro-
duced simultaneously, each being
controlled independently of the
others, for the purpose of what is
called ‘“multiple spot’’ scanning.
The invention relates to a tube
of this kind, and provides a
cathode structure in which a num-
ber of mutually insulated strips
(which act as electron emitters)
are strung over the outside of a

Mercury switches for pre-set tuning.

mounted on the periphery of a
rotatable cylinder K.  Different
contacts in the chambers are
closed according to the position
the mercury takes up, under the
effect of gravity, as the cylinder
is rotated.

In the first position, for in-
stance, the mercury. in the
chamber A will bridge contacts
arranged near the “* pointed”’ end
of that chamber, whereas in the
other two figures (which show the
cylinder rotated through angles of
120 deg. and 240 deg. respec-
tively), those two contact points
are open-circuited, and other pairs
of contacts are closed. By
arranging the contacts at different
points in each chamber, any de-
sired sequence of tuning can be

i é%L
TC‘!

Counteracting stray capacity effects,

an inductance 1, the wvalue of
which is determined by a mathe-

matical analysis of the circuit
conditions.

E. L. €. White and M. G.
Havker.  Application date Octo-

ber 22nd, 1937. No. 502578.

effected by bringing selected con-
densers or inductances in or out of
circuit, as the cylinder K .is
rotated. g R

W. A. Beatty. . Application
date September 4th, 1937. No.
505170.

- 1937.

hollow rod, along the. axis of
which runs a heating element.
Each of the emitting strips is con-
nected by a separate lead to its
own section of a potentiometer or
delay network, so that each is
controlled in the sequence te-
quired for multiple-spot scanning.
J. D. McGee. Application dale
August 23r7d, 1937. No. 502796.

] o o Q

PREVENTING ““ NIGHT
EFEECT

NE method of avoiding the so-

called night effect, when tak-
ing bearings on a distant trans-
mitter, is to work on short
““impulse *’ signals which are re-
peated at a rapid rate. The DF
receiver is then arranged so that
it accepts the first impulse to
arrive, i.e., the one that travels
along the ground, but is made in-
operative before the space-wave
impulse can reach it, after reflec-
tion from the Heaviside layer.
This necessitates that the receiver
be cut out at intervals which
synchronise with the frequency of
the transmitted impulses.

The specification describes an
ajrcraft installation of this kind
adapted to be used for ** homing,””-
where it is also necessary to re-
verse the frame aerial input, at a
fairly rapid rate, in order to indi-
cate to the pilot whether or not he
is keeping on a straight-line
course.

Telefunken Ges fiir Drahtlose
Telegraphie m.b.h. Convention
date (Germany), Februavy 4ih,
No. 504060.

:
s

i .

| 'The British abstracts published
% here are prepared with the
; permission of the Controller of
! ELM. Stationery Office, from

} specifications obtainable at the
! Patent Office, 25, Southampton
f Buildings, London, W.C.2, price

f 1/- each.
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Wireless World
MAGNETIC TELEVISION RE@EWE%

REGEIVER KIT “A" ¢ thn 88-16-8 or 149 down

Balance in 12 month “payments of 14/2.
v only and inclndiag all coils and
VR,

to Receiver Kit * A7 deposii and

: ol ¢ y
10 speeified waives £4.13.6 cash or add 8:

paymenis,

y yma ; e
TIME BASE KIT “A7 (5% £10-2-3or 178 down

gt 12 mrmtlﬂv pzsvmfut& of 17:3.

Comprising all speeified parts for Time Base and mahuding ¢
mnountiing, special Baird complete niing kit Taat legs valv
5 spesified walves £1.15.9 cash or add 5= to Time Base
payments. Specified Baird Tube, cash £0.10.0. (Special terms
chiaine] with kit.)

POWER %@Nﬁ’ KT < 4% 3455 £3-16-6 or 15/3 down

“and 12 menthly ’pav'ncnts of 15/3.

Comprisingillspecifiedparts tor ¥ ‘ower Unit, mdudmgPartrxdgemnn:tmnsforme;~
and smoothing chokes, baseboard, blocks, urz]ledpanc! and cover, but less valves.
2 gpecifizd valves £1.8.6 cash. or add 2/ '8 to Power Unit (1@0051t and payments.

and tube
anetae T,
deposit and
arranged when

Detailed Kit price list on request

_ KIT BITS, Supglisd in above its. l TELEVISION

Peto-Scott wpeciiied set of 7 Coils ... £242 § Receivers. B All makes

Peto-Seolt specy ¢ Lomplete lahle {rom Peto

Chassts Assembly . 5 D on most con-

. | B Peto-Scott specified Time Base Chassis ; $

J and Fube mounting .. £3 19 6 cuss the

The complete range of components for any -; Peto-8eott Power Unit Baseboard, Panel, ath you! Please

- LN . . R . ] Blacks and perforated zine Cover ... #1 5 @ {maken point of calling

“Wireless World ” constructional equipment invari- 1 Specifid 2-yd. length of Domestafiex g {atone of our Branches.
~ably can be supplied from stock by Webb’s Radio 11 TROPHY 8  rew pestsonsr
who claim to hold the greatest and most varied {1 Communication Recelver

supply of specialised short wave equipment. ; s Dol viive &

PEAVRS
mietres {¢ uhmmua)
ticulasly rec smmeiided 1o
those ** Wireless V\&)rlr’ *,
readers : !

Write for Catalogue W.2—FPost free 2d.

THE HOME OF THE
SHORT WAVE ENTHUSIAST
&n @ N @ Q N 14 SOKO ST” GXFGRD 33‘%,.%.? type speak seellest perormer, all-Bri i

Telephone i Gerrard 2087 TERMS. 15/6 deposit and 18 monthly payvments of 15’6 E Q
N 2 i o ¥
CARRS LANE . QUARANTEED 12 months, including all valves. RIGE aRs.

Phone : Mid 3665 - (W.W.18) Gity Koad, London, E.G.1. Tel, Glissold 9675
FETB sco T Ge. Ltd-, 41 High Helborn, Londen, W.G. . 'Tel Molborn 3242

of—a spe

Preselector ?

tion. The

R TROPH& h as R{* on #ll bands, employs bandspres ing and refnements
such as switchable AV ¢ BF and Pitch control. 11 ‘h and “phone
j ad, The TROPHY 8 iy intended for e mth a s L

and

- May we send you details also
on Trophy 3 and g-valvers

Birmingham Depot :(—41,

A

ood Tip

WHEN BU;’NG AN
ELECTRIC SOLDERING
IRON

LOOK FOR :—
PROTECTION OF

RADIO & GENERAL USE

WIKDINGS B.I. COMNDENSERS for Radio
AGAINST Receivers, Battery Eliminators,
FLUX FUMES Swioothing Circuits, etc., are made in

several different types to suit -the
various uses for which Condensers are
required in conmection with Wireless

THIS IRON HAS

HERMITICALLY SEALED

AND MOISTURE.

EFFIGIENT HEATING ELEMENT ¢ AR

HEAT GIVING PERMAMNEMNT T'hese Condensers are the result of 36

" : ) ’ years’ experience in the manu-

GONDUCTION FOECUTIONS (SR facture of all kinds of Condensers

CONTAGT MACHINED from the smallest sizes up tou

TO TiP. YALVE-FACE those weighing more than 2 tons.
iiﬁfh&ggm\! In addition to the Standard

Types, B.I. Condensers can be
supplied in special forms to suit
manufacturers’ requirements.

, TO COPPER TIP
: iT S A FOR QUICK CONDUCTION
The illastration shows Type 212

vecommended for use with
eliminators.

BRITISH INSULATED CABLES LTD.
Cable Moakers and Electrical Engineers

PRESCOT, LANCS,

Telephone No.: PRESQOT 8571,

London Office s SURREY HOUSE, EMBANKMENT, W.C.2

Telophone Mo.: Temple Bar 772

“ Radio Data Charis,” A Sevies of Abacs. Post free 4f 3o,
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3 MNOTICES

THE CHARGE FOR ADVERTISEMENTS in fhess
columans 18

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

Each paragraph is charged separately snd nsme and
address muost be counted,

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for conseontive insertions, provided a
gontract iz placed in advancs, and in the ahsence of fresh
instructions the enfire “ copy” is repeated from the
previous issue : 18 consecutive insertions 5%, 26 con-

* gesutive, 109 i 5% counsecutive, 15%.

ADVERTISEMENTS for these dolumns are accepled
up to FIRST POST on MONDAY MORNING (previous
to date of issne) at the Head Offices of ““ The Wireless
Workd,” Dorset Houge, Stamford Street, Londen, SR,
or an SATURDAY MORNING at the Branch Otﬁces.
8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navxgatmn Stroet, Birmingham, 2; 260, Deansgate,
Manchester, § ; 285, Renfield Strset, Glasgow, C.2.

Advertisenionts that arrive too Jate for a purticular
issue will automatically be iuserted in the following issue
unless accompanied by imstruetions to the contrary. All
advertizoments in this section must be steietly prepaid.

The propristors retain fhe right to refuse or withdraw
advertisements at thetr discretion.

Postal Orders 2nd Chegues sent in payment for adver-
tigements should be made —5 g5, payabls fo ILIFFE
& SONS Lid., and crossed Hotes being
untraceable i lost in frausit should nol be sent as
remittances.

Al letters relating to advertisements should quofe the
number which is pmﬁeﬂ zt the end of cack advertisement
and the date of the issue in which it appeared,

The ielors are not ible for clerical or
print errors, wlthough overy pare iy imken fo avoid
mistakes. .

§EW RECEIVERS AND AMPLIFIERS

¥*

EGALLIER'S
TION.”
SEND 2d, Stamp for HMandsohme INustrated Catalogues

Telling of Our Superb Range of Guaranteed Re-
ceivers; direct public sales policy (saves you 40%), most
excep’monal value on the imarket; a T.R.F. Midget
(ivory), at 65/-; the Challenger 444 12-valve 5 wave-
bands, with all refinements, complete with 12in. P.A.
speak’er, weighing 231b., at 15 gns.; 5-valve car radio,
medinm and long wave, with press-butten tuning
{motorised), at 7 gns.; up to an 18-valve Luxury General
Purpose Twin (*na%ls having volume expansion, variable
selectivity, beat oscﬂlator 6 hbands, 4%-2,100m., 16
watts undistorted, band Cplead (2 Sebs of 3 gang con-
denser), .provision for headphones, P.U. and ext.
speakers, complete with ¥.A. Jensen speaker, weighing
3 1bs., at £27/10; any known American valve, no matter
what the listed price, from 1923-40, 5/6 each; also
‘American P.A. speakers, cabinets; and, lastly, the Chal-
lenger 6-valve A.C. tuning umt, 5 bands, 6-2.000 metres.
Note: All Challenger receivers are rcady for use with
{elevision sets. The'mains-batiery portable &-valve.super-
het, as recommended by various A.R.P. authorities, for
use on car (it 15 suppressed specially for thiz), home,
A.R.P. shelters, boats, etc., ctc.,, weight 20 Ibs., less
batteries 13 1bs., the batteries are not in use when on
Hours of business 11 a.m. until

“ CHALLENGER RADIO CORPORA-

mains, price £8/10,

9.30 p.m.
EGALLIER'S “ CHALLENGER RADIO OORPORJL
TIOWN,” 31, Craven Terrace, London, W.2., Padding-

ton 6492, Nearest points Lancaster Gate and P'xddmgton
Tyuhe Stations. {8700

RADIO CLEARANCE, Ltd,
’Phone

637 High Holborn, W C.1 : Holborn 4531.

» GUTHMAN McMurdo Silver Communication Receiver.

E are 8ole Distributors for the United Kingdom of
Above Produck.
IRCUIT Superhet,, with doable regeneration obtained
at signal irequency and also at intermediate fre-
quency. - As a result, very high sensitivity and selectivity
are obtained.
CO‘\ITROLS —R. meter, silencer, tone, aerial trimmer,
A¥Y. gain seIecthLy, beat oscillator, receiver-send,
AYV.C. B.O., oun/off; assembled with valves but unwired,
£17; wired. and aerial tested, £18/18.

BRITIEH BELMONT.
ECEIVERS and Chassis 8till Available from 8tock;
as previously supplied.
RECEIVERS, with valves; £7/7.
FOR One Month Only.~Chassis with vaw‘es £5/7/6.

RADIO CLEARANCE, Ltd. 63, High Holbom WC 1.
Telephone : Holborn 4651 [8680

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

A Chassis of Exceptional Value!

MODEL R.F.98 5-STAGE

ALL-WAVE RADIOGRAM CHASSIS

Incorporating R.F. AMPLIFIER,
3-Stages of A.V.G. and corrected 3% walls sutpul.

Complete with Maiched M.C. Speaker.

PRICE £8.0.0

17.8—50, 200—550, 1000-—2000m:.

Accurately ganged and ready to switch on, this Chassis

has Extension Speaker Sockets, Gramophone Switch

geparates Amplifier from H.F, side and Volume

Control operates on both Radio and Gramophone,
Guaranteed [Z months.

DEMONSTRATIONS daily till 7.30 p.m. Saturdays £l 5.30 xs ",

ARMSTRONG MANFG. CO.

WARLTERS ROAD, HOLLOWAY, LOKDON, N.7.
(Ad,mmng Holioway Arcad
*Phone : MNORtH 3213

BOOKS ON WIRELESS

Wieite for aomplote i ta

iiiffe & Sons Lid., Darset House, Stamford 81, Loudon, 8.E.1
< WWLL

have been ewolved by
scientific resgarch. The
many articies by Mr.
Parsridge that hase
appeared in this journal
and elsewhere show that
the claim to specialized
expert knowledge is no
idle boast.

- Send your
enquiries to. j—

BSe., AMLET,

King’s Bldgs., Dean %sianley st London, 8. W.1

Phone : ViCtoria 5035,

Post free

. BRITISH MeMurdo

NUMBERED ADDRESSES

For the convenfence of plnate sdvertisers, letters
may be addressed to numbers at ** The Wireless World ”
Office.  When this is desired, the sum of 6d. to deiray
the cost of registration and to cover postage on. replies
must be added to the advertisernent charge, which must
include the words Box 000, cfo “ The Wireless World.”
All replles should be addressed to the Box number
shown in the advertisement, cfo *“ The Wireless World,”
Dorset  House, Stamford Street, London, S.E. 1,
Readers who re{;ly 1o Box No. a,rivem sements ave warned
against sending vemittances Hhwough ihe post except in
mgzsiened envelopes :  in all guch cases the use of the
Deposit System 1s veco ded, and the pe should
“be clearly marked * Deposit Department.”

2~ DEPOSIT SYSTEM

Readers who hesitate to send money to advertisers
in these columns 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 time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returped to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount fo depositor. Carriage is paid by thé 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 tramsit, for which we take no responsi-
bility. For all transactlons up to £10, a deposit fee of
1/~ is charged; on firansactions over £10 and under
£50, the fee is 2/6; over £50, 5/-. All deposit matters
are dealt with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders shauld
be made payable to Iliffe & Sons Limited.

SPECIAL NOTE.—Readers who reply to adverlise-
menis and receive no apswer to fheir enquiries are
requested to regard the silence as an indicatiln that the
gooils advertised have already been disposed of, Adver-
tisers offen recsive so many enguiries that it i3 quite
impossible to reply fo each one by post. When sending
remittances dirsct to an adverfiser, stamp for veburn
should also be incloded for wse in fthe event of the
applicstion proving unstccessful,

NEW RECEIVERS AND AMPLIFIERS

MAZING Offer.—Famous 7-valve push button

models in makers’ sealed cartons, listed 13%

“£5/19/6; list iree—Shippers, 18, Corporatxon st.,
chester.

1939
gns.;
Men-
[0839

RMSTRONG Co.—After many years at our old

premises at Camden ‘T'own we have removed to a
new building in Warlters Rd., Holloway, N.7 {see dis-
vlayed advertisement).

RMSTRONG Amplifier Division ¥las Removed to New
- Premises at 94. Camden Rd., N.W.1l. Enguiries
for High Fidelity amplifiers and simple feeder units should
be made to this address. Catalogues of this apparatus

will be forwarded free to those interested.
R“/IS'I'RO\G Co, (Amplifier Dwision) 94, ~Camden
A Rd., N.W ‘ (8518
LLLD SETS FOR SALE
ARMSTRONG
RMSTRONG 17 Gn. 12-valve Chassis, 5 waveband,
perfect; £9; test report “W.W.” 5’1/39.7Hard~
wicke, 29, Wuarwick Av., Crosby, Lancs. [8691
: G.E. Radioforte
I Radioforte American Beamecscope Console, push-

butlon, enclosed anti-static aerial, acclaimed world’s

most beautiful receiver, listed 63 gns., new, unwanted;
£28/10.—Tower House, 78, Westmoreland Rd., Bromley.
. : (8685

HALLICRAFTERS

HALTJCRAFTERS Sky Chief 7, 14-550 metres; £4,
near «fHer.—2, Southdov{n Rd., Portslade, Sussex.

[8692
McMURDO

| Silver Model 15-17, new 1938
chassis, with speaker, listed 43 gns., unused; £32/10
cash.—A.C.8. Radio, 16, Gray’s Inn Rd., W (C.1. [0640

MIDWEST
193

Midwest 15-valve A C.-D.C. 200-50, 6 wave-
bands, 5 to 1,500 métres, in beautiful walnut
console cabinet, list £45, -price £20; 16-valve A.C.
200-50 American Midwest,
sole cabinet,

o« 5 wavebands, in walnut con-
EI\RY’S ‘72 Wellington Av., Stamiord Hili, N.15.
Stamiord i 2907, [8697

. - RG. D
R (‘1 D —Lateqt Console all-wave superhet, listed
LA I + 23 gns.; bargain, £12/ IO_Bray, 763c,
Finchley Rd., N.W.1l1. 'Speﬁdwell 9633, [8704

SOUND SALES

OUND SALES " IL¥. Tuuner, 6w. amplifier. £7/15;
radiogramophone, £11 .12, equipped.—88, Bea-
consfield "Rd., Enfield Wash. (8682

W.W. Super Six )
IRELESS World ” Super 8ix, with Sound Sales

amplifier and feeder wunit, perfect; £12/12.—
A.C.8. Radio, 16, Gray’s Inn Rd.. W.C.1. [0641

4y 1id.
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CAR RADIO

}8@&, Car Radios, “compléte with suppressors and
o) EY e ﬁthngs £4/1O push-button models, long 4nd
medium, £5/17/8.

Battery Portables,

§
193% teries; £5/5.
HE\'\R V8, 72, Wellington Av,
Stamford IL1l 2907,

193 Models from 414 gns.; 8 new car aerials, from
9/86;

4-valve, with all dry bat-

Stamford Hill, N.15.
{8698

i trade enquiries solicited; lists free.—~
" Shippers, 18, Corporation St., Manchester. {0622
ROSSLEY " and *‘Travler” Sets, latest wmodels,
nerials and all accessories; prices incomparable.—~
Radio and Sound Equipment, 3, Lytton Close, London,
N2 8618

ASTERADIO, Ltd., annpounce the New Masteradio

Jumot the British-made car radio with press-button

tuning. 6-valve circuit, long and medium wave-bands; fits
any car; price 10Y gns., including aerial

THER Models at 13'% Gns., 16% gns., and 22% gns.

C—rull details from M&steradm Ltd., Newton 8t
I\.ondom W.C.2. ’‘Phone:

PUBLIC ADDRESS

VORTEXION P.A. Equipment,
EMI’J‘AiED butb unequalled
i‘}]& Invite Yon te a Demonstratlon

.C.-D.C, Dance Band Amplifier, 10 watts output, com-
plete "in case, with moving coil “microphone, speaker

and “cables, weight 221b., 12 gns.
.C.-20 15-20-wail Amphﬁer, 38-18,000 cycles, indepen-
dent mike and gram., inputs apd controls, 0.037
volts reguired to ol laad, output for 4 7.5, and 15
chms speakers or fo specification inaudible hum level,

ready for use; 8'4 gns., complete.

P, .20 12-volt battery and A.C. Mains Modsl, as used
by R.AJF., quiput as above; 12 gns.

.C.-20, in portable case, with Collaro motor
- pick-up, ete., £14; C.P.20 ditto,. £17/17.

5@—“/ T Output 6L6s, under 60-walt conditions, with
negative feed Imck separate rectifiers for anode
screen and hias. with better than 4% regulation level
response, 20-25,000 cycles, excellent driver, driver trans-
former, and output trausiormer matching 2-30 ohms im-
pedance electronic mixing for mike and pick-up with tone
control, complele with valve and plugs; £15.
OMPLLTE in Casge, with turntable, B.{.H. Pleco
pick-up and shxelded microphone tmnsiormer, £20.
8 SWALT Model, with negative feed back; £25, com-
plete.

Piezo

1 SWATT  Model with negative feed back; £40,
complele.

@5@ SWOLT 250 m.z. Full Wave Speaker field supply
: unib; 25/-, with valve

&LL P.A., Accesiories in Stock; trade supplied.

ORTEXION, ILid., 182, The Broadway,
8.W.19. "Phone: Lib. 2814,
ARTRIDGE P.A. Vf(mual iree te trade, from N.

Partridge, B.Sc., M.ILE. E King’'s Buildings, Dean
Stanley St., London S W1 [0631

QUAL’U‘Y Amplifiers and Microphone Rguipments for
Hire or Permanent Installation.—Farmony House,
116, Cambridge Rd., Southport. [8505

MPLIFYING Equipment, P.A. vans for sale or hire.
Booklet on request. —Alexander Black, Ltd., 55,
Ebury St., S.W.1. Sloane 6129. [
UBLIC Address Contractors Can Hire P.A. Vansy
loud speakers, microphones and equipments of all
types from Hire Dept., Gramplan Reproducers, Ltd., Kew
Gardens, Suvrrey. Tel.: Richmond 1175-6-7. 10618

Wimbledon,
- (8241

IBBON Microphones, 7 models, from £3/19/6, list
free; 15 watt high gain, high fidelity, 4 stage ampli-

ger for vibbon microphones, £12/10; 30 watt di Lto £18.
_Holiday and Hemmerdinger, Ltd., 74 Hardman St., Man-
chester. {8622

NEW MAINS %QUIPMENT

VORTEXION Mains Transformers, chokea ete., are sup-
plied to G.P.0., B.B.C, LP.T.B. Why not you?
182, The Winbledon,

Telephone [8875

Broadway,
Liberty 2814.

VOR’IEXlON Litd.,
London, S.W.19.

NEW LOUD - SPEAKERS

INCLATR Speakers for All Types. —Alma Grove, Copen-
hagen 9@, N.1. {0603

ET {he Most Out of Vour Set with an Epoch Loud
G Speaker, the supreme reproducer.

4LFORD RADIO, 31, St. George St, W.i,
4 OLE Manufactarers of Epoch Loud Speakers, output
&9 {ransformers, etc., and also of the famous Hallord
Phantom Radio Set. [0632

SAVE Pounds —1%4d, stamp for hist British and Ameri-

can P.A. Speakers. Kxample: P.A. unit with trans-
former weighing 231b., in rbom*mg carved cone, 47/-.—
Degallier’s, 31, Craven Terrace, London, W.2. 8554

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

~V’AU XHALL UTILITIES, 163a, Strand, W C.2.--Rola
G.12 P.M. speakers, 52/6; G.12 energised, 50/-;
brand new with transformers. 8676

3 (}@{} Speakers from 5/6 each, P.M. and energised
4in. to 14in., including several Epoch 18in,
wSmclau* Speakers,  Alma (Jrove, Copenﬁagen Bte, ?Oé@il

““ Radio Laboratory Handbook.”

Holborn 21289 N {8646 .

: Wireless
World

HIS small ‘Portable Amplifier, operating

either from AC mains or [2-voit battery
was tested by * THE WIRELESS WORLD,”
October Ist, 1937, and has proved so popular
that at Customers’ demand it remains un-
altered except that the output has been
increased to I7.Z2 watits and the battery con-
sumption lowered to & amperes. Read what
“ The Wireless World " said :—

“During tests
any trase it
fted.  The m
and e lowy
Another oul

an pubtput o 1
tortion so-that t
gl responge show
off B0 ¢, T
nding fentus

oktained without
ts Bs quite. Justis
ai Wpper Lotk ef 18,000 o
perlormites 1% eNewptionully rood.

'ty ddemntly dow hume level
th conneetion.  In order
pit, an wgpul 1 the madoro.
nits The Hwo mdewmleu(
srie tu adm'«u the ﬁ’*un o »ne *mm‘ a

ta ol
phone
vl
for the
itpose one onr the othey
failveime.  The séc
Yor loudspenkers or x
ACand 1 2-volt € HASSIS with wal
Or in* Rexine Cas* with Collare Mote
Piezo P and Mike Transformer,. 5!7 17 4

AC only CHASSIS with valves, ete. ... 15.8 I8 &

Or in Rexine Case with Colfaro’ Mutox,
Pieze P.U. and Mike Transformer.. £l4 o &

Gauze Case for either chassis 12,6 extra,
$END HOW FOR FULL DETAILS,

Vortexion Ltd., 182, The Broadway,
Wimbiedon, 8. W.19. *Phone : LiBerty 2814,

Bargain Offer!!!
A SERVICE KIT

ror LT6

This Service Kit comprises:
4‘ YOLUME CONTROLS.
o000, 50,000, b meg, ¥ ineg.
76“ RES%STOR&: Asgzoried, colour coded resistors,
o 2 watts
EOZ "‘ONDENSERS
¢lectrolytic and mic
fé STEEL CABINET.
with partitions for above, screws,

YALUE &4 for l@? @

KEF MNo. 2 comprising resistors and condenders o\:l" as
above, 12/6.

KIT Ne. 3 cnmprssmg volume controls and cabinet only, 6/6,

SPRCIAL OFFER !

Fually shrouded Transformers by America’s largest manufacturer.

they hs(,

Assorted tubular

condensers. ;

ul éteel cabinet

While

‘mary and fully 1mpreznnted [

T11 13 AR L\: A uto Transmm\er .....
The following chokes are interleaved and impregnated.
B7007--250 1m/ /A., 185 ohms, 20-8 Hy., cadimium sbrouded 12/8
T7007A—130 m, A 250 ohms, 20-12 Hy., cadmium shroude
100 m/A., 20 H} nOO ohms, tnshrouded ......oveeeeon
60 /AL, U5 iy, 250 ¢

RADIOMART

GEMY (Birmingham) Ltd.
A, HOLLOWAY HEAD, BImMINGHARN

Tmeu one
MiDland 3254,

AMPLIFIERS
Pamphonic Reproducars Lid, (Assaciaied with PY E Liids)
45, 8t Pansras Way5 L-;andon, #W.1

s "Phone : EUSten 7827,
Price 8s5. 0d. nel.

Advertisements 3

TRANSMITTING APPARATUS

C.8. RADIO specialists in short wave apparatus,
communication receivers, = including Hallicraiters,
National and R.M.E. transmitting equipment, valves and
components. Send for iree catalogue to A.C.S. Radio,
16, Gray's Inn Rd., W.C.1, Holborn 9894-5. GZNK
Technical Manager. [0 550'

= —~The oldest and largest distributor of
GONE amateur equipment, trax%smit(iug and receiv-
ing: short-wave catalogue, 1%d. G5N1 70-page Manual,
7had., post free; aunthorised direct distributor for Collins,
National, R.M.E., Thordarson, Fammerlund, Bliley, Tay-
lor, Elmae, eto., etc.—44, Iolloway MHead, Birmingham.

{0531
CABINETS

A CABINET for FEvery, Radic Purpose

ONVERT Your Set into s Radiogram at Minimumn
Cost; surplus cabinets from noted makers under cost

of manufacture (undnlled); 30/- upward; molors ab
wholesa]e prices,

FIT A-GRAM * Cabinet, 31 x 17 x 15 21/*

UNDRIL LED Table Console and Loud- Speaker Cabmets
from 3/

NSPEQTION Invited; photos loaned to country cus-

_ tomers, R
I_i L. SMITH and Co., Lid., 289, Edgware Rd., W.2.
- el.: Pad. 5891. {0485
LE'ARANCE Sale!! — Radiogram and television
cabiuets, prices slashed! 10 gns. worth- for 50/-!
5 gns, \vorth for 20/-1—Write, wire, ‘phone ‘or call,
Cameo Co., 23, Denmark St., W.C.2 (Tem. 5900.) . [8527

EGALLIER'S -for Obtainable American
Cabineéts, Table, Console and Radie Grams; also
Hecord Changers, 5 gns. Send 1l4d. stamp for reprints
irom actual- photographs.—Degallier’s. 31. Craven Terrace.
Lancaster Gale, London, W.2. Paddington 6492. [8553

DYNAMOS, MOTORS, ETC.

T.I Types of Rotary Converters, eleciric motors, bat-
tery chargers, petrol-electric generalor sets, ete., in
stock, new and second-hand.

.C.-D.C.  Conversion Units for Operating D.C. Re-
cetvers from A.C., Mains, 100 walts outpual, £2/10;

150 watlts output, £3/10. :
ARV, 46, Farringdon St EC4. Tel:
Holborn 9703. © [0518

the Finest

London,

OTAX Converter, iype E, 100 to 300 volts D.C., 120
m.a., new 1935, list price £138/10; accept £6.—Box
405, c/o The Wireless World. [8684

ILECTRADIX Rotary Con\'erters for A.C. Radios on

D.C. Mains; alternators 50 to 500 cycles; mains
motors and motor genmerators for 1 to 600 cells; petrol
engines and §Witc hgear —218, Upper Thames St., London,

E.C.4. {0619

RECORDING EQUIPMENT

LI, Recording Discs and Materials in Stock, tracker

units, £4/7/6; recording motors, £3/17/6.—~Write
for further details, Will Day, Litd., 19, Lisle 8t.,, W.C.2.
[o595

YALVES

ALL Types of American Tubes in Stock of Impex and
Arcturus makes at competitive prices.
“7 E Can Also Supply a Iull Range of Guaranteed Re-
placement Valves for Any British non-ring. Ameri-
can or Continental type at an appreciably lower price.
END for Lists of These, and also electrolytic condensers,
line cords, resistances, etc.

HAS. F. WARD, 46, Farringdon St., London, E.C.4.
Tel, ; IHolborn 8703. 0452
MERICAN 2/9; 1,000 nonring British, from 1/9;

hargaing valorv, lists free. —Shippers, 18, Corporation
St., Manchester. 10607

BgETROPOLITAN RADIO SERVICH.—Special offer.

American valves, in makers’ cartons, 3/- each,
Qetals 3/6 each; American valves, first grade, in all
types; trade supplied.—10231, Finchley Rd, N.W.i1.
Speedwell 3000, [0436

ELECTRICAL EQUIPMENT

1~ and 3-phase Motors, )4 to 5 h.n., surplus stock, ﬁrét
class condition.—Wel.: Reliance 1693. Lasco Blec-
irical Service, 18, Brixton Rd., S.W.9. {0642

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC,
PR} MIER SUPPLY STORES.

PLB TASE See Our Displaved Advertisement on page 5.
[0488

Model R.C.4a, plays
brand new; £5/5,

Stamford TIill, N.15,
(8699

ARRARD A.C. Record- <‘h¢mgern
elght 10- or 12-inch records,
ENRY'S, 72, Wellington Av.,
Stamford Il 2907,

PYALLS RADIO, 280. High Holborn, London, W.C.1,
¥ eftsr new goods. post free.

DLEIPTICAL Speakers, Celestion, suitable Ekco replace-
4 gients, 750 and 1,250 ohms, less transformers, speech
25 ohms, new, handle 8 watts, carry up to 120 m.a.; 5/6

each.
MPLIFIERS, A.C. 200-250v. output 16 watls A.C.
from pair 6L8 push pull, 3 stage, ample volume for
driving extra speakers available. Co*nplete with valves,
and pair of elliptical speakers, wired up Ieady for use;
2/6, carriage pald.
PHRAKERS, pairg, brand new, elhptlml cone speakers,
made by first gla&s fivm, quallty ot reproduction eut-
standing, push-pull pentode ‘transformes, fields 325 ohm
jor smoothing choke, 8,600 as bleeder, circuit available,
handle 10-15w.; 14/- pair—Ryalls Radlo see above, [8374

ROTHLRMLL £4/4 Pick-up, 30/-; AF,7, 0.P.M.1, Var-
ley D.P.14, 10/- each.—55, Clovelly Rd Bexleyh[%%téq

Posi free 98s



4 Advertisements

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

'RADIO OLEARANCE, Lid,
63, High Holborn, W.C.1. 'Phone: Iolborn 4631.
SPEOIAL Offer During July.
BOTHERMEL Piezo High Fidelity Speakers
W ODEL R85, 7in. cone, will handle 5 watts; 9/11.
. MODEL R.105, 101/2i{)4 cone, will handle 6 watts; 11/61

ABOVE Can be Used in Conjunction with Existing Mov-

ing Coil Speaker, connect across primary of speech
transformer; to use independently a_ choke must be con-
nected between the receiver or amplifier output; 1 the
event of push-pull, connect to the 2 anode terminals of
output transformer,- ignoring C.T.

JC.C. 8 mid. 45¢-volt Working Wet Electrolytics, can

iype, one-hole fixing; 1/6 each.
OLAR % and 14 Resistances, good selection; 4/6 a
gross.

HILCO American Mains Transiormers, 200-250 volt, 6.3
volt 3 amp., 5 volt 2 amp.; 7/6 each.

OLAR N.8.¥. Tubular Condensers, our selection; 4/6
2r0oss.

LESSEY 8 MIid. Can Electrolytics, 350 volt working.

7d. each; 6 mid. Can Electrolytics, 450 volt working, -

8d. each.
RAHAM Farish 0.001 and 0.002 Mica Condensers; 8d.
dozen,
FNRAFAM Tarish Short Wave Valveholders, ceramie
type, 4-pin; 3d. each. .
RAHAM TFarish Grid Leak ¥lolders, 6d. dozen; pot
dividers, wound on glass, 150 and 350 ohm., 3d.
each; pilot bulbs, 6.3 volt 0.3 amp., 3d. each.
ULGIN Grid Caps, screened, 4d.  each; Bulgin
S .87, twist switches, 6d. each: Bulgin D.P.D.L.
twist, switches, 9d. each.
WAY Group Boards, 4d. each; 5-pin reversible valve-
holders, base board or chassis, 3d. each.
BRADLEY Ohm Volume Controls, with switck, 600,000
ohms; 8d. each,
B.i. 25 Mid. 25-volt Tubulars, 4d. cach; B.L. 4 mld,
200-volt tubulars, 5d. each; 2-piece valve cans., &d.
each; rubber grommets, small, 3d. dozen.
ULGIN 30-watt KMains Resistances,
volt; 2/~ each,
1.1, Orders Over 5/- Carriage Free; under this amount
A sufficient postage must be included with order.

ALL Enquiries Must Enclose 1%4d. Stamwp.

tapped, 195-250

ADIO CLEARANCE, Ltd,, 63, High Holborn, London,
RA W.C.1. Telephone: Holborn 4631. ' [8s81

ADTO SUPPLIES, the cheapest mail order house in
the country, score again - with another spectacular
purchase.
HE TLatest 1939-40 Crossley 10-valve Receiver. five
wavebands, covering 7 to. 2,000 metres, including
television sound, 10-watt beam power push-pull output
stage, seven push buttons for automatic tuning, 1§1yge
slide-rule type dial calibrated with boldly printed station
names in colour, illuminated waveband indicators, slow
motion manual tuning, full A.V.C., band pass LF.s, 10in.
.auditorium speaker, cathode ray tuning indicator, ® bheau-
tiful, massively built cabinet finished n selected veneers,
io harmonise with every modern furnishing scheme, all
in sealed carton; #£8 each.
19 3 Emerson Midgets, five-valve superhets, Jong and
medium wave, A.C./D.C., 100-250 volf work-
ing, very powerful, 21l in sealed carlon; £3/5 each.
193 “ Automatic ” 5-valve Car Radio, fits any car,
'} e/ easily installed, 6-volt operation {medium
wave), £3/15/6; medium and long wave, £4/10/6.
1@39 “rav-ler ” 6-valve Car Radio, 6-volt opera-
tion, push buttons (medium wave), £4/10;

(medinm and long wave), £5
JUST 2 Few Brand New ‘ Weston ” Bvalve Car RRadios.
2 wavebands, push buttons, 6-volt operaticn; £4/5
each. .
NY of ths Above Car Radios, for 12-volt cperation,
3/6 extra.
“ OLLARO " Automatic Record Changers, brand new,
sealed carton; £4/15. .
OLA @12 P.ALs, with
formers, sealed carton, £2/12/6;
with matching transformer, 8/»4 each. )
BOCA Mains Transformers, 200-250 volt input, 350-
0-350v., 120 m.a. secondary, 4v. 2.5 amp, 4v. 7 amp,
13v. 2 amp., brand new; 3/- each.
RAND New Midget 4 m.i.d. Condensers,
E working, cardboard case; 3/- doz.
5 ADIO Record H.F. Pentodes, equivalent to Mazda,
ALV.PI, boxed, 3/- each; Belmont 80s, 1st grade,
boxed, 2/3.
OUTFUT Transformers, Magnavox and Blue Spot. 1/9
each; Centralab pots, long spindle, 10,000, 50,000,
and Y% meg., less switch, 1/- each.
3 Only.—Ever Ready 4-valve all-wave A.C. Receivers;
_ &£1/17/6 each. . .
G.E.C. 1938 Model 5-valve Superhets, all-wave, A.C,,
2 snip, £3/5; 2 Ultra 115 1938 model 4-valve super-
hets, A.C., all-wave, £3/5. ) 5
1 Philco 471 1937 Model 4-valve Superhet, A.C., ail-
' wave, £2/12/6; 1 Philips 794A 1937 model 5-valve
Superhet, A.C., all-wave, shop soiled cabinet, £3.
1L the Abovementioned Sets are Complete with
Valves, and ir} cabinet in perfect working order.
ORDER Farly and Save Being Disappointed; a suitable
amount must be included to cever postage, etc
ADIO SUPPLIES, 22, Faraday Ave., Manchester, 8.
Tel: Col. 1261, - [8695

output trans-
8in, P.M.s,

multi-ratio
Rola

350-volt

#* Wireless Direction Finding,” Third Edition.

_handle, nuts, etc., ready for assembly, all new, 5/«

Wireless
World

== ELECTRADI
MORE SPECIAL CLEARANCE BARGAINS

45 gau. Bureka 10 m.a. enamelled Res. Wire, 108 ohms per vd., 1 ib-
approx., 200,000 ohms, &/~ for 3 1b. reel; 36 gav. enam. ditto, 100 m.a.
4 1b. approx., 8,000 ohms, 1/ 38 gau. enam. ditto, } arop., 1/- per } 1b.
reel; 29- gau. enam. ditto, 1/= per } Ib. reel; 27 gau. enam. ditto,
% amp., 10d.
BARE Res. Wire, 48 gau. Nickel Chrome Wire, 700 ohms per yd., 8/~ per
ounce; only 4 1b, left.
2/8 per % 1b.
SLIDER RES. XIT, for Home Rheo Constructors, 250 watt size, porcelained
steel tube, 2}ix. x Gin, $wo cast end brackets, slider-rodb rush and guide-
Oxydised Resistance
Wire, 4,800 ohms of 100 m.a., 5/-, or any of siX other gauges up to 110 ohms
jor 2 amps., §/- reel.
METER MOVEMENTS.
mads multi-range testers, For 3in. or 4in. dials, 5/, post 1/~
G.P.0. TYPE B TELEGRAPH RELAYS, with platinum points, /6.
Stlvertown Horizontal Galvos. two jewels, §/-, post 6d. Vertical needle
GUP.O. teleg. Galvosg 4/8. Weston 2in. dial centre-zero ammeters, read
i 0w !
MILLIAMMAETERS.
. milliamuneters,  Skeleton type, 970 ohms D.C. with
A plain scale and 1in. needle with mica panel, back lamp
2 and bracket. Great bargain at /9 post free. Buolgin
'/ Midgets, 8 ma., 6/~ Sifam, 13in, 10 ma., B/8.

HF. AERIAL RADIATION METERJ. Flat panel,
24n. dial, Hot wire, 0-500 m.a., /8 ; 0 to 2 amps.,
12/8 ; 3in. dial ditto, 0-4 amps., 81/-. Panel 4in. dial,
3 amps.;” £1/10/- ; 7in. dial, 2 to 15 amps., S1/LE/-.

TR
AR.P. POOKEY HEADPHONES, W.D., all leather headband, strap and
cords, 2/6 pair. 120 obhmns, with alumintum headbands, 2/8. 4,600 ohms,
4/6,  House and Office Telephones, wall and table, 10/~ and 15/« each,
Unbreakable Telephone Wire, 15/- per § mile.
SPARK OR IGNI{ION COILS. Remy Plamn 4, § or 12 v. for spark, 3/6.
ONE HUNDRED 10 -watt Moving Coil Magnets by Darwin. New 4-claw
4} 1b, weight, 4f- each, post 1/-. .
5,000 RESISTORS, } and 1 watt, .01, .025, .05,
vacuum, wire ends, worth 1/- each, at 1/- per doz., or §/- gross.
400 VARIABLE CONDENSERS, single .005 mid. Tekade, 1/3. .005 5/W
Formo, 2/~ ° 2-gang, 2/6. 8-gang, 3/8.
FIXED CONDENSERS for odd smootbing jobs, 5,000 Manzbridge 1 mfd.
Condensers to clear at 2/- doz., 20/~ gross.

8 m.a. back of panel iHuminated

5 and 1 meg. Glacs

200 EARTH ground spikes for radio or telephones, 8d. each, post 6d., |

or §/= doz., carr. fwd.,

80 NEW 3-YALVE unwired Battery Sets with oak cabinet, aluminium
panel, lettered, fitted 2 varia. condensers 13 x 7 x 6. Buitéble A.R.P.
valve or crystal set, 13/-. 2/- post and pocking.

TRANSMITTERS. Alrcraft 2-valve, old type, R.A.F., with valves, 17/8.
Field Transmitters, old Armay type, 1 and 2 valve, portable, totally enclosed
with Valves, folding key and aerial meter, 40/~ Sullivan variable R.F.
inductances, 7/6. A.C. Hand Generators, P.M., geared drive, 80 volts,

20 m.a., Bf-.

300 ELECTRIC DRILL STARDS. Massive Wolf Ceared rise and fall
with counterweight. Suitable large or small machines, 7/, carr. fwd.
200 TRUE-TWIN CAMERASCOPES, 2 lens viewers, 1/~ post free.
MORSE PRACTICE §8TS, No. 3, with key buzzer and lamyp for sound and
visual, line plug, ete., 7=,
Visual Type 2A, key and lamp, 2/

ALUMINIUM PANELS for Transmitters and Recelvers, substage or front.
Heavy gauge flat and true, enamelled one side black or brown, 18 gauge,
12in. » 12in., &/~ ; 16 ‘gange, §/10; 18 gauge, 12in. x 18in., 4/6;
16 gauge, 5/ ; 18 gauge, 18in. x 18in., §/8 ; 16 gauge, 6/4. Black
Paxolin and Ebouife Panels, all sizes from 24 X 24in. Tubing and formers.
MICRO-AMMETERS for small curren’ Valve Volt-
meters, ete. Sensitivity, 0 to 50 microamps full scale,
moving coil, panel type, 2kin. dial. Reads direct
your signal strength on & crystal sel. 1,060 ohmores,
0 mV. def. Cheap, 40/~

PANTAS METER, 19/8, VALVE AVALYJERZ, AC/DC, £5.
Earl Wekbiey Oscillator, £8/10/~

DIX |
Cossor Canging Oscillator, £12/10/-.
Baldwin Henlog Inductance Bridge, 100, dwin Mufer, £8.
Logohm, 70/~ VALVES for Transmitters; 40wust AT40, 4/6,
MORSE or MUSIC. HOME SOUND RECORDING af Lower Cost Than Ever
The FEIGHT RECORDEE fits any s

Radiogram, positive drive, worm gear
and rack. Complete ready for use, é

only 37/8. Super Feigh Fidelity Seb,
4%/6.  Tracking Cear only 281/
Father 8/3 doz. metal blanks can be
used or the glass-coated simplets,
10in., /- each.

Have you got our NEW SALE LIST?
FREE for stamped addressed envelope.
GREAT BARGAIN in 5/- PARCELS, 10 1b. of Servicing parts, resistances,
tubulars, micig varisbles, wire, sleevi Vol contfuls, eotks DmENds

ELECTRADIX RADIOS

248, UPPER THAMES STREET, LONDON, E.C.4
Telephone : Central 4611

S5
GENUINE

Qapp/l%ﬁ

GRAMOPHONE NEEDLES

More than 2,000 playings from one needle,
a minimum of record wear, and greatly
improved reproduction are obtained
from the new Walco Needle—price 12/~
Order now or write for FREE BOOKLET

“SOUNDREPRODUCTION” from-

(Dept. G},
Canterbury Read, High Road, Kilburn, N.W.5

"o
(3]

Pyice 25s. net.

5 Ib. of Heating Strip, chrome, 4, x 16 thou.,

Full size, moving coil, P.M., for adapting howsc- .

Sound Type, 1A type key and buzzer, 8/~ |

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

AUXITALL.—Hivac valves, all types. Flat shect-alu-
miniagm, 12in.x12in. 3/-- 18inx18%. 5/6.
VAUXHALL."T,C,O. dry, 8 mid., 2/6; 600v. alumis

contziners; T.C.C. 600v. dry, cardboard contai

8 mid, 1/9. :
AUXHALL UTILITIES, 16%a, Strand, W.C2.—Ask
for free list; metal rectifiers, HT10 10/-, AT9 3§/-

- [86

Vi
AINS RADIC DEVELOPMENT Co. Offer Immediate
Delivery, carriage paid, call mornings; telephone

Tudor 4046; stamp for list 227A.

DUBILIER Mica Tag Condensers, 0.00005, 0©.0001,
0.0002, 0.0003, 0.0005 mid.; 3d., 2/6 dozen.

JRIE 1.watt Colour Coded Unused Resistors, any size,

A4 50 ohms to & megohms, your selection; 3d., 2/6

dozon: 2-walt, 6d. .

CENTRALAB Latest Potentiometers, long standard
spindle, unused, all sizes, 5,000 ohms-2 megohms;

2/-, with mains switch 2/3. .
UBULAR Ccndensers, 4£00-volt working, wire ends,
best make, 0.0001-0.05 mlid., 4d.; 0.1 mid.,, 44.; 0.25,

0.5 mid., 6d.

CLIX *Unused Chassis
each; ail American

1lhd yard.

IFTY Unused N.8.F. .. 1-. 2-watt Resistors, wire ends,
marked, colour coded, 20 different useful sizes in
each parcel; 50 for 2/6 cnly.

B{A!NS RADIO DEVELOPMENT Co.,

Valveholders, 5-pin,
sizes, 6d. each;

7-pin, 3d.
best sleeving,

4-6, Muswell
{8559

Hill Rd., London, N.6. Tudor 4046.
OUTHERN RADIO, 46, Lisle St., London, W.C. Ger-
[y rard 6653.—8tocks of receivers and replacvement
components, as previously advertised. (&

ELLING—L}:ZE Di-pole, reflector, masthead fitting'
(slightly damaged), 12004, special cable; cost 414 gns.,
35/-—Highelitte, Bloomfield Rd., Bath. (8690

WAVE-BAND Tuning Packs for British Valves, aligned

and tested; 3-gang H.F.,
32/6 only; 465 K /T 1¥7Ts,

F.C., battery or mains,
Radio, 293, Norwood Rd., .

fgr above, 2/6 each.—8. A
5.E.24. [8694

REPAIRS AND SERVICE

“ SERVICE with a Smile.”

MERICAN Valves, spares, linecords, rewinds; repairers
of all types of American and British receivers.—
F.R.L‘, Ltd., 22, Howland St., W.1. Museum 5675. [0434

OUD-SPEAKER Repairs, British, American, any
L make, 24-hours service; moderate prices.—Sinclair
Speakers, Alma Grove, Copenhagen 8t., N.1. {0590

UARANTEED Repairs, Any Transformers, choke,
" motor armature, converter, dynamo, etc.; keenest
prices, immediate quotation, prompt, dependable service.
—S8ee below.
L.T.P.. (LONDON TRANSFORMER PRODUCTS, Ltd),
Willesden, N.W.10. Willesden 6485 (3 lines}.
16892

AINS  Translormer Service, Repairs, rewinds, or
- construction to specification of any type, corpeti-
tive prices and prompt service.—Sturdy Electric Co., Dip-
ton, Newcastle-on-Tyne, [0516

ETROPOLITAN = RADIO SERVICE.—Guaranteed

i repalrs 1o An%emcag and Béritxsh receivers; American
valves, service parts and rewinds; trade supplied.—1021,
Finchley Rd., N.W L. Speedwell 3000. er [0425
DEGALLIER'S " Reliable Service With a Written
_Guarantee.”” First class workmanship, lowest prices;
all British and American receivers; let American specialists
do the job. 48-hour service, Degallier’'s Ltd., 31, Craven
Terrace, London, W.2. Pad. 6492. {8552

EPAIRS ito Moving Coil Speakers a Speciality; cones

Y and  colls fitted, fields altered; prices, including
eliminators quoted; loud speakers, 4/-; L., and output
transformers, 4/-, post free, guaranteed satisfaction; trade
invited, estimates free; prompt service.—Loud-Speaker
Repair Works, 5, Balham Grove, London. Batterses 1321.

{0394
SITUATIONS VACANT

AIR MINISTRY.
DIRECTORATE

PPLICATIONS are Invited for an Appointment as
Desgigner at the Royal Aircrait Establishment,
South Farnborough, Hants, to take charge of a section
of a drawing office engaged in the design of aircraft and
ground communication systems; candidates should have
had a good general education and technical training in
electrical and mechanical enginecring; candidates should
also have had good workshops experience, including radio
design for production, and wpossess a knowedge of air-
craft communication equipment.

ALARY Scale: #£350 a year, rising by annual incre-
ments of £18 to £500 a year.
ROMOTION to Higher Posts is . Governed by Merit
as and When Vacancies arise; the appointment
will be non-pensionable, but the entrant will be eligible

of Technical Development.

. for consideralion for appointment to a pensionable post

in the event of a vacancy arising on the permanent
establishment.
EQUESTS for the Necessary Application Form
Shonld be Made (quoting Ref. No. A3361) to the
Chief  Superintendent, Royal Aircraft Bstablishment,
South Farnborough. Hants, enclosing stamped addressed

envelope; the closing date for the receipt of forms is
28th July. c (8702

2 XPERIENCED Final Tester Required.—Reply, stating

age, experience and salary required, Baird Tele-
vision, Ltd., Crystal Palace, Anerley Hill, 8.J5.19, (8689

7ANTED, sales-service engineer, with established -re-
tailer, carrying leading agencies; state experience,
saldry expected.—Ewell Court Electrical, Ltd., 197, King-
ston Rd., Ewell, Surrey. 8696

FXPERIENCED Televisgion Servicemen Required for In-
4 door and Outdoor Work, only writfen applications
considered; state age, education, previous trade, experi-
snce and if owner driver.—G.E.C. Service Depot, Greycoat
8., Westminster, 8.W.1. - {8637

Post free 25s. 9d.

5
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en e neighhour bemparsd
o old White,

“ My set crackhs all das and
all night,

Whitey murmured, * Oh, yes,
That’s your sel’s S.0.S.,

Just to tell you it's needing
FLUXITE!™

See that FLULITE is always by you—in the house
—~garage—workshop—wherever speedy soldering
is needed, Used for 3¢ years in Government works
and by leading enzineers and manufacturers. 0f
Ironmongers—in tins, 4d., 84., 1/4 and 2/8.

Ask fo see the FLUZITE SMALL-SPACE
SOLDERING 8ET-—compact but substaniial—
Complete with full instractions, 7/6. )
Write for Free Book on the art of- “SOFT™
SOLDERING—and azk for leaflel on CASE-
HARDERNING STEEL and TEMPERING TOOLS
thh I‘LUX?;TE ]

TO CYOLISTS ! Your wheels will NOT keep round sad :
¢ irneunnless the spokes aretied with fine wiveat the crms- ¢
i ings AND SOLDE&EB This makes 2 much sironger .

is always ready to put Fiuxife
an ihe soldering jab instanily
A httle  pressure places ihe
right quantify on the right spat
and one charging lusls for ages,

Prive 18 or filled 275,

IT SIMPLIFIES ALZL SOLDERING

& FLUXITE LTD., Dept. W.W., Dk&GGN WORES, ERRMONDSEY ST, 5,11

SURREY

UNIQUE OPPORTUNITY FO
WIRELESS. T%AE@ER
IN THE HEART OF THE TOWN

NEW BUILDING, PROMINENT POSITION
REASONABLE RENTAL

SCOLE AGENTS

SHOP SPECIALISTS

29, 8T. GEORGE STREET, HANOVER
SQUARE, LONDON, W.{

TELEPHONE: MAYFAIR 2965 (14 LINES)

4 FEW OHLY FOR QUICK DISFOSAL
AUTQMATH(} MORSE CODE SENDERS

LV, P s N m“\rtne or mepzmu'}n is newgsau‘ o
B I »

azsadibes:
e, Fitted with ig

oy Yoy alternative tigiinsl
Jndiepensuble to thosy learuing

iNSTRUMENT COMPLETE FiE. Post¥d.
MIDLAKD INSTRUMEND €O., 75, Grogvenor Rq Birmivgham, 15

** Handbook of Technical Instruction for Wireless Telegraphists’®

Witeless
“World

SITUATIONS VACANT

A™. MINTSTRY. o
AE}”O\I&DTILAL INSPECTION DIRECTORATE.

TACANCIES exist for unestablished appointments as
Examiners 1n the W/T and Jnstrument Branches,

@ UALIFICATIONS.

PPLICANYTS for vacancies in Instrument Branch
must  have good general education, theoretical
knowledge of physics and traiming 1n hght engineering
or instrument making. Candidates should be able to
read drawings, nnderstand specifications and use micro-
meters and other types of raeasuring instruments. If
necessary, preference will be given to. candidates having
& goyd knowledge of thermometr‘y and optical and pres-
sure measuring instruments.

PPLICANTY: for vacancies in' W /T Branch having the
following gqualificaZions will receive preference :
good general education, sound technical knowledge of
high irequency engineering equal to City and Guilds final
examination in Radio Communications, practical know-
ledge ~f modern W/T and electrical eqmpment Candi-

. daces should be able to read drawings, understand speci-

fications and use wmicrometers and other . measuring

instruments.

PPLICATIONS from candidates previously declared
ansuccessfal will be considered, provided the neces-
sary additional experience has been gained.

%T‘CCE@SFDL candidates will be given a period of
training 1n inspection as applied to these subjects,
not exceedlng three months.

DIPIVG training candidates will be regarded as on

probation acd paid at the rate of .£3/10 weekly.
On_ satisfactory completion of the training course they
will be appointed as Hxaminer and pa1d at £246 a year,
rising by increments of £12 if service satisfactory to
£337, except that the sLarmng salary for entrants below
the age of 24 years will be reduced by £12 for each
vear helow that age, payable monthly in arrear.

SLBSIbTPNCm allowance at the rate of £1/5 weekly
is payable whilst undex training to married men
(and others. with certain dependants) who normally re-
side outside the training cenbre.

C&l\DIDA'IEs must be prepared to serve in any part
of the United Xingdom and be willing to fly as
observers in connection with their duties.

ORMAL age limits 21-50 years. Candidates between
50-55 years will be considered if they have had
previous inspection experience.

ANDIDATES who on interview {fail to qualify for
the Examiner Grade may be conmdered ior —

AbSlS’lANT Examiner. Salary scale £184-£10- &246

SSISTANT Examiners do not undergo trammv but
are appointed direct to an A.LD. station. Thev
may later become eligible for promotion to. Examiner on
attaming the requisite standard of efficiency, provided
they are willing to undertake the obligations requlred of
examiners as above.

PPLICATION must be made on Form 786, copies of
which can /e obtawned on application (by posteard
e T nder- Secretary of State, Air Ministry

only)
Berkclgy Square House, ch{eley Sq[uare
8

A TR MINISTRY.

NUMBER of Vacancies Exist for Technical Officers

and Assistants IX and III at Various Royal Air
Force Stations for Work in Connection with the De-
velopment, Installation and Maintenance of Wireless
Eguipment, >

THE Qualifications Required are:—

(A) LDUCATION to Degree Standard or Wguivaleng
m Physics or Electrical Engineering, or a sound
technical training.
(B) WORKSHOP or Laboratory Experience in the
Development of Radic Communication Equip-
ment. .
KNOWLEDGE of the Operation and Maintenance
of Royal Air ¥orce Wireless Equipment Would be
an Advantage.

SALARY Scales are: —

B Ql —Technical Oficers—£275x£18—£455% £25
- —&£580  (men); £275X£12—£347XL18—

£464 (x£25—-£580 in exceptional cases) (women).

B 21 —Assisbants  IT—£315x:£12—£385
e £265x£12—£315 (women),

B 212.——Assistanbs T £130x£12—£214  (effici-
o ency bar); x£12—£310 (men); £130x
£12—£214 (efficiency bar); x£12—#£260 (women).
OMMENCING Salaries up to £455 {(Men) and £347
(Women) for Technical Officer Appointment, and up

to £214 or above in exceptional cases for Assisbants Iil
according to qualifications and experience.

{men);

HE Appointments Will be Non-pensionable in the

First Instance.

REQUESTS for the Necessary Form of Application
Should be Addressed o the Under Secretary of
State, Air Ministry (8.2.A/B.8019), Berkeley Square
House, Berkeley Square, quoting Lhe appropriate refer-
ence number and enclosing a stamped addressed envelope.

{8701

1 ADIO Valve Development Engineer Required; appli-

cants must have degree in physics or electrical en-
gineering, or previous experience; aptitude for design and
developmens work, and interest in ' mass production
methods.—Write, giving full particulars, fo Cosmos Mig.
Co., Ltd., Brimsdown, Enifield. (8669

-Price 21s, net,

Advertisements &

* RADIO «%
STOCKTAKING SALE

Epecial Offer of "
ROLA G.12. SPEAKERS
LR By with T

3,12 ENERGISED 1
with lxaus,ormm

I brand new and boxed,

SPECIAL GLEA@{:&WGE DFFERS!

POTENTIOMETERS WITH SWITSH, 1 meg., § meg,

20,00 ohins snd 10,000 ohros, 173 cach.

POTENTIOMETERS WIH‘QQUT SWITOH. 2 meg., L meg,,

% 10eg., 400,000 ohms, 25000 oliftns, 20,000 chms, 10,0600

ohmq 1/- each,

SEEGIAL OFFER-—-CONTINENTAL MAINS VALVES,

4y. AG Tyges, 5-pin only, AC/HI, AC/L, &C/P, AC/oG

AC/VMBE, AC/HP, ACIVHP, 2/ exch

2w . i?}a ALBRO Tv;ues, $G. Var. Mu, SG. Power, HF Pen.
ac

2/~

U/S\&S Types, 24, 30, 41, 1, 85:58%, b3, b9, 57, BB, 71,
77, 18, . BAD, ZAS, 2A7, 2B7, GAT, 1243, 210,

2 &l 2 fo

TUBULAR GONDENSERS, 002
w mid., 1/~ doz. Your choice,

d

A0M, 9002 and 0005

al"Can,. 8 mid,
410 mb 50v.,
v, 2 for 26

c‘+8+4 mi. 500y,

j volts, 2 for /6. 848 mi
28 8-+8mi 480v.--8% m

DRY ELECTROLYFICS.

2l each,

WMAINS TRANSFORMERS — MANUFACTURERS

SURPLYS. 260—250 w. 60 ma., 4 v. ¥ a, 13 v. La., 36

Huge Reduction in Prices of
TRIAD U.S.A. VALVES
from 2//‘3 sach |
Send for NEW Price List.

PREMIER SHOBT-WAVE KITS

Complete to the last detuil fncluding all Valves and
solls, a8 well os. theoretical wnd wiring dmgmms and
Inieid tnstractions for building and working. h kit
is supplied with a stes] C] and Panel 2 1 WEES
colls 1o tute from 70 wietres,
Short-Wave Receiver or Adapler 176
Short-Wave Supechel Couver . 26/-
Shori-Wave A.C. Superbet Cou 22/5
Short-Wave Rec v it 25/~

{it
i ~ d and Pentode Kil 58/ 16
\ﬁ PREMIEP U84, QBARTZ TRANSWMITTING SRYSTALY
! 18/~ eash, with Calibradon Cerdificate,
15¢ € 3=

HMORSE KEYS. Bxce et brass movement on bakelite
base, 2/ eaeh, -

PREMIER SHORY-WAVE COILS, 4- snd 6-pin ivpes
184 2-47, 41-04, 78 17‘\ metres, 1/9 each, with circuit.
Al set of 8.
Premier
Suttable

set,
1, 11-85, 1“4} 3886

cire AW ol
vpe Girouit, 2’6

anetfres.

3l -bra» 2O
sraction, with Trolliuﬁ maul*ctmn 15 mimt, 18
2J xmr ‘§ /g 40 xmnk 1/2 3 100 minf, 2/~ § 160 mmi,

TROLWSAL D‘GUBLE SPAGED TRANSMITTING CON.
DEMSERS. 15mmif, 29 ; 40 mmé, 3% ; 100 mml, 4/ ;

160 mmf., &8,

NEW TROLITUL SPLIT STATOR CONDEMNSERS,
50 x 50 muxf., 1048,

GOIL FORMERE( 4~ or G pint lovdoss, 1/~ each,

Orders 8/~ and sver sent Post Pree. Under B/~ please

add 6d. Postage,

ga\r\, y?fu ha:i [ 9;934 Gaialagm Handbook anj
alve  Mianual b pages

Ra:}m Bargains and lnferestmg Daia. Pgﬁ ¢e Gd

ALL POST ORDERS TGO ; Jubliss Works, 187, Lower
lapion Road, Lonven, .5, Ambarst 4723,

CALLERS 70 : Jubliee Works, of our REW PREMISZES,

TS, PLEET STREET, BG4 Ceatral 283

% or 50, High Sireet, Slapham, W4 Macaulay 2381

a3
-

(¢ 1
Mains Transforsess as specified for The
Wiredless World High Quality Communi-
cation Recelver Type WWsr—y5/-.

R

W. BRYAN SAVAGE LY.

Waostmorcland Rd., London, NJW.9. *Phones Celindule 7181
) 9

THE. INSTITUTE OF WIRELESS TEGHMOLORY

{Founded in 1925, Incorporabady,

PROFESSIONAL MEMBERaHIP

The advantages of professionzl membership
are open to all gualified wireless enginegrs,
Full infermation, wvih syllabus, niay be obtained fromi ths
Secretary, Institute of Wireless Techr:oicgy 4. Yernon Placs,
Southurpton Row, London, W.C,1 ‘Phona v Holborn 4879.

Post free 215, 9d.
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SITUATIONS VACANT

WILIAN Wireless Instructors Required at Royal Air
Force Volunteer Reserve Centres.

:[NIT{AL Rate of Pay £4 per Week, rising to £4/3 a
week after a sabtisfactory probationary period, and
thereaiter by annual increments of 2/8 -per week to a
maximum of £4/12/6 per week: candidates must have
a sound kndwledge of electrical principles and their
application to radio and low-power electrical engineer-
ing, and be capable of lecturing; suitable candidates will
be 1interviewed, tested and medically examined,

CANDIDATES May be Reguired to Undergo a Bhort
Course of Instroction at No. 1 Electrical and Wire-
less School, Royal Air Force, Cranwell, Sleaford, Lincs,
before takmg up duty, and during this period the rate
of pay would be 85/- a week.

PPLICATION Shonld be Addressed to the Air Officer

Commanding, FHeadquarters, Reserve Command,
R.AF. Hendon, the Hyde, N'W.9, giving full particulars
as to previous experience, age, ete. [0638

UNIOR and Senior Inspectors and Testers Required
for Transmission Equipment QOperating in the Voice
and Carrier Frequency Ranges; applications from radio
service engineers invited.—Write fully, stating age, ex-
perience and salary reguired, to Box 5825 ALK, Adve.,
4, Talbot Mansions, Museum 8t., W.C.1, {8688

ELECTRIC DRY SHAVERS

EMINGTON, Packard, Casco,
; Rabaldo.—Trade enquiries to Leonard Heys, 38,
Henry St., Blackpool. : [0633

Rand, Shavemaster,

A 08, Radio ....iivecriicniioosrsssosossase f5000000E0000000
Adr Ministry ..ovcicienciiann 5
Air Service Training, Ltd, ..

Ambassador Radic Works .....cooocereenen
Anglo-American Radio (& Motors} o
Armstrong Manufacturing €0, ..i.ieecoaiiiiereiaiieanes
Automatic Coil Winder Co., Lid.

Barrus, B. P, Lid. coiiiiiiiiiiaiinsiaiiirisiiieiaancse 1
Belling & Lee, Ltd. .......... .
ermmgham Badiomars GOSN vnovrnenrsennns .. 8
British Institute of Fngineering Technology o
British Insulated Cables, Ltd. ........c..... 1

British McMurdo Silver Co., itd The
British Mechanical Productions, Ltd
British Rola, Lid, ...oiiiiiiiieiienisines

British Thomson-Houston Co., Ltd., The cecervesnees .
Capstan Cigaretites ......ccooociiocrasconse 0 66 0B BOO wrase
Degalliers

st

Wirglesg
World

MISCELLANEOUS

HEAP Printing.—1,000 billheads, 3/6; sample free.—
Cieteway Press, 18, Buxted, Sussex., {8180

EVERY Radio Dealer Who is Not a Regular Reader

The Wireless and_ Xlectrical Trader” shonid
send hiz trade cmrd at once for a specimen copy aad full
details- of the *“Trader” Services. “ The Wireless and
Blectrical Trader” has the widest influence, the lsrgest
weekly circulation, and is read by all the leading manu-
{acturers and traders. Trade only, 15/-. per annum,
post’ free.—Published at Dorset House, Stamford 8t., Lon-
don, 8.E.1. {0615

-PATENTS

RACTICAL Hints on FPatents”” free on application.
~The Tmperial Patent Service, First Avenue House,

High Holborn, W.C.1. Preliminary consultation free.
(0481

IT is desired to secure the full commercial develop-
ment in the United Xingdom of British Patents
Nos. 879289 and 388462, which relate to the Improve-
ments in Xlectrolytic Lclls either by way of sale or the
grant of licences on reasonable terms.—For particulars
apply Phillips’s, 70, Chancery Lane, London, W.C.2. [8686

TUITION

ADIO Training.—P.M.G. exams. and LE.E. Diplomas
prospectus free. Technical College, Hull {0611

B/E ORSE Code Easily Learnt by Gramophone Records,
all speeds, 2 to 20 words per minute; also private
tuition; particnlars stamp.—Masters, Lincoln House,
Sussex [8683

Copthorne Ba,nk Crawle s

EN@EK ‘E‘@ AEVERTESEMEN@S

PAGE
Edison Swan Electric Co, Ltd. ...iiviieens Back Cover
Electradix Radios 4
Evrizone Radie & Television Co.,
TEERHEE, dhth  cogqo0a000000000000000600000000000E080000CHEAE 5

Galpin’s Electrical Stores ...
Goodmans Industries, Litd,

Grampian ReprodUcers .. .viivenreeeerovocanes
Hartley Turner Radio, Ltd. i.eiiiiiionnreernens Bo0C000
Healey & Baker ...coviiiiiiiiiiiiiiiiniien, ooo &)

Henley, W. I., Telegraph Works Co.,, Ltd. .
Tnstitute of Wireless Technology .....
International Correspondence Schools .
Jackson Bros. (Loundon), L.id.
Tockwood & €0, iviiiiiiiiiediiiioiiavacorotisscasicrnes
London Radio Supply Co.

Marconi-Ekco Insiruments
McClure, John,
Midland Instrament Co,

The previous series by this famous Harley-sireet surgeon, * Secrets
of my Case-Book,” was one of the feature scoops that have made
the SUNDAY GRAPHIC the talk of Britain.

James Harpole is now writing his greatest series .
the newest discoveries of medieal science . .
developments that have taken place

YOU cannot afford to miss
buman . . . dramalic . . . new

this

in the

Webbs Rastio

he tells of the important
in the fight to save human life .
important series . . . it is

Jury 1318, 1930.

TUITION

IRELESS.—~Complete t{raining, Marine, Broadeast and
Television. Posts waiting. Mod. fees, Boarders
taken, Approved cocllege, prosp.—Dept. W., London Radio
College, Grove Park Rd., London, W.4. (Chi 3244[)0.580

BUSINESSES AND PROPERTY FOR
SALE. TO BE LET, OR WANTED

UE Wireless and Electrical Trader ¥ is an essential
part of the equipruent of every Wireless Trader; its

pages reflect the very latest turn of trade events, and it
is read by all the leading dealers and manufacturem for
particulars of businesses offered or wanted. By subsor1p~
tion to the trade only, 15/- per annum, post free—Send
vour trade card for spemmen copy to Dorset Jouse, Stam-
ford 8t., London, 8.H.1 10614

BOOKS, INSTRUCTION, ETC.

MERICAN Valve Data.—The 200-page Raytheon Data

Book gives full characteristics, applications, all types. :’

American talves; invaluable to servicemen; post free any-
where, 2/3. —~Teonhard Heys, 36, Henry 8t., Blackpool.
[0594
ALL Wireless and Radio Engineering Books Available
through new financial terms as low as 2/6 monthly.
—Write a card or call personally for details and lists from
the Radio Department, Phoenix, Chandos Place, W.C.2.
{8623

PAGE
Partridge, N. no 123
Pamphomc Reproducers, Ltd. . oo &
Peto-Scott Electrical Instruments (Holdings), Ltd. .. 1
Premier Supply Stores 5

Quartz Crystal Co.

Rothermel, R. A., & Co., Ltd. .ivoiiviiiiiinsinerannsn 4
Salford Electrical Instruments, Ltd.
td.

Savage, W. Bryan, 5
Sound Sales, Ltd. ....ociiviiiiiiian., Inside Front Oover

Taylor Electrical Imstruments, Litd.
Universal Ileetric

Varley, Ltd.
Vortexion, Ltd.

Welburn Radio, Lid
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e
\ i1l TheCompleteTechnical Journal
A SERIES OF ABACS e Practical a,rticiev an all aspects of electr leity o
; providing most of the essential e supply and utilisacion~industrial, commercial
Bata reauiredin Reéeivermesi ‘ and domestic.  Latest news of the electrical
v U SERR: industry and -developments. - Advertisement
: 4 ) I pages form a eomprehensive buyers” guide.
By R, T. BEATTY, Ma, BE, D.Se ; : : S— =
‘ e Pubﬁéshed from the Offices af CoHT M BLECTRICAL DEVELOPMENT M
« THE "WIRELESS WORL] HiIN i RURAL WOL¥ERHAMPTON
| “Radio Data Charts provide designers of ‘wireless i ELECTS&.@%Q&@? R
a’ppaf&tu&s Wlﬂil a reajdy amdl Conwenient neans gf e Electrical micthods now ’ﬁ'gm:e prominently in camera work,
solving pmblems without having recourse to eom- || [ |} - : ELECTRICITY OM THE FARM
 plicated formule and mathematics. - 1 ' N e v Show arodaar. Pl
"By the use of “Radio Data Charts” such abstruse ' PROGRESS IN THE FAR EAST -
problens as the design of tuning coils. are solved almest o el o THIE W‘éE}(
as easily as the simple application of Ohm’s Law ol ; o ' o i | 1
ce 4/0 et . : ‘ i Tubseri 4 Hingdom £1-148, ”
Price 4/6 net EY post 4/ EG‘ I EVERY FRIDAY @d' c;?.i%rapff" gt o B |
From leading beoksellers or divest from the publishers Wi 2R SHacTs snighi fpescllpes 1
: FLIFFE & SONS LTD. ! b ELECTRICAL REV%EW L'H'@.
Dorset House, Séamfard Street, London, S.E.1 2 Im'set House, Stamford ‘Str@et, Londen,S Ek
~ TWMRgs .

The Journal for Professional Engineers
and Advanced Wireless Experimenters

Meountlly , 2 ' Annual Subscription
2/6 net. . 32/~ post free. -

HIFFE & SONS LTfD.,,DOrse‘é‘: House, Stamford St., L&hdon. S.Ex

GIVING THE TRUE DISTANCE AND DIRECTIGN
OF EVERY ?OINT m THE WORLD FROM LONDON

Al shorf-wave l:steners and expenmemers wdi find thic map
- extremely” useful for qunckly and easi ily asceriaining the distance
and direction of transmitfing stations:  This information may be
read off di‘recﬂy with the help of nothing more elaborate than & -
| foat ruie with the inches dw&cied dec:ma”y

R ERSY
== ~HETHOD- OF
- MASTERING THE
INTERNATIONAL and full explanatory nofes
SIGNAL CODE | e PP /
LS s E/ = post free

, " Published by “THE WIRELESS WORLD,"
ILIFEE & SONS LYD., DORSET HOUSE, STAMPORD

| The. map measures 29"><343“ and is complete with scales

Fublished: fm&;

the Offices: o,
ILIFFE & SQNS»LJ‘D Dorset:House,:Stamford ‘*t London, 8.E, n

LONDOK, 8.2

BY POST 74
W o
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FOR MANY PURPOSES
“THERMIONIC TEST SET

A UMNIQUE INSTRUMENT OF REMARKABLE
CAPABILITIES o

Measures
AL — BL
e SRFENT : " CURRENT: |
IMCTOAmPS 10 5 aMPEres. | 495 micreamps to | anipere.
T YOLTAGE:
56 millivolts to 500 volts on VOLTAGE :
frequencies from 25 to I millivolt to 500 volts. .
20,409,000 cycles. : - s
Ha S WL " o oo {Patent Applied for,
This is an entirely new direct reading instrument I G ) : .
operating on the Valve Voltmeter system for the PRECES AC Model ... ... E£46-15%-0 .
measurement of A.C. or D.C. voltage and cdrrent.” - Battery Model ... £42-18-0
A patented circuit of the D.C. amplifier type using negative feedback is employed with a porentiometer imput.
The instrument can be supplied for either battery or mains operation, and may be used om D.C. or A.C.
up to 20 megacycles per gecond. The inpedance of the imstrument om DUC. and on audio freguencies when used
N BN
as 3 Voltmeter on any range, s J0 megohms so chat i can be used for measuring wvoltages in high resisaance
circuits with great accuracy, current consumption from the <circuit be megligible.
FOR TESTING COILS AND CONDENSERS
- : ) .
A portable mains operated test set for
the rapid checking of coils or condensers

against standards wnder mass production @
canditions. ‘

PRICE: £42-1¢

Two radio frequency cscillators, one varizble, are employed and are made to bset agsinst each other, and the
resultant signal is rectified and heard on 2 loud speaker contained within the instrument. The wariable oscifator
is controfled by 2 knob and drum drive, the calibration of which indicates directly the percentage dif
butween the standard and the coll or condenser under test. ’

N

Write for full partioulars to t—

SALFORD ELECTRICAL INSTRUMENTS LTD.

PEEL WORKS, E SALFORD, 3. Tlephonss : BLAKFriars GBBB {3 finesy  Telegrams and Cables : *SPARKLESS, MANCHESTER "
PROPRIETORS: THE GENERAL ELECTRIC Co.- Ltd.,, OF ENGLAND

Mention of *° The Wircless World,” -when writing ‘to ailvertisers, will ensure prompt dttentions
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EDITORIAL

Radiolympia, 1939
‘ Widening the Appeal

B NV ERYONE concerned with the
" organisation of the forthcoming
f 4 Wireless Show — now little
more than a month ahead of
us—is to be congratulated on the
determined and genuinely painstaking
efforts that are being made to ensure
that the Exhibition may be of interest
to the widest possible circle of visitors.
Of late years there has been a ten-
dency to cater mainly for the ordinary
listener ;  that is understandable
enough, as the success of an Exhibition
1s, rightly or wrongly, always judged
first and foremost by its attendance
figures. If plans for the forthcoming
show come to successful fruition, that
hypothetical individual, the “ average
listener,” will have at least as much as
hitherto to attract him, while those
whose first interest lies-in technical
matters—or in the means, rather than
the end, of broadcasting-—should find
more to their taste than for many years
past. '

Every Wireless In‘erest

There is also a welcome tendency to
introduce mnon-broadcast aspects of
wireless ; though such exhibits will be
mainly connected with communications
in the Services, they give a foretaste of
an annual IExhibition of the future
which will serve as a focal point of the
year for every radio interest—a forum,
market place and social rendezvous
that no one professionally or otherwise
concerned with any aspect of the
subject could afford or wish to miss.

The element of surprise is' still
regarded as an essential part of an
exhibition ; it is indeed a perfectly
legitimate lure to attract attendance,

COMMENT

and one that should not be forgotten
by those concerned. One “ surprise ”
that we should like to see 1s the
announcement of a drastic reduction in
the price of valves. Without in any
way wishing to exaggerate the cost of
valve maintenance, it is certain that
the fear of heavy expenses for replace-
ments operates as a powerful deterrent
against the purchase of high-perform-
ance multi-valve sets. '

Picture Quality
Some Misapprehehsiom

ORRESPONDENCE

from readers living outside the

area of the London Television
Service, and particularly those abroad,
would suggest that few of these corre-
spondents realise the high standard of
excellence now attainable in the re-
ceived picture. Quite innocently, and
with the best possible intentions, we
ourselves seem to be partly responsible,
and a word of explanation will not be
out of place.

We have rigidly set our faces against
any retouching of photographs of
television screens used for reproduction
in the pages of the journal; as the
majority of other photographic illus-
trations are retouched in order to em-
phasise details, it is natural that the
television pictures suffer by com-
parison.  Again, it should be em-
phasised that television photographs
are “stills” of moving pictures, and
it is well known that there is apparently
more detail in a moving picture than
in a still. Taking into account the
losses in the various processes incidental
to reproduction, it is inevitable that no
photograph we publish can do full
justice to the excellent quality now
attainable in the original.
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Any seciion may be used
broviding the  caleuleted
areas are yraintained.,

A/ ANY * readers

( have asked for
advice on the construction
of short horns for use with
existing moving cotl unats
for mediuin  power public
address work, and in this
article the method of calculating the
curvature to fit predetermined vequire-
ments is reduced to its simplest form.

T is not proposed in this article to give
a complete survey of all types of ex-
ponential horn, as this would include

the narrow throat type, the design of

which is intimately bound up with the
shape of the air chamber
mechanical properties of the driving unit.
A book could be written on this branch
of the subject, but the design of a short
exponential horn for use as a ’‘direc-

TABLE OF OFIFSETS

Square section horn

and the~

this considerably
simplifies the cal-
culation and mark-
ing out of the side
walls, as well as the
weork of final
assembly. There ic
no other special
reason for using a
square section, and
it the reader
fancies a hexa-
gonal, octagonal, or circular section and
feels competent to build it, he will be able
{o use the same method of calculating the
areas at different distances along the axis.

These areas are calculated in the ex-
ponential horn on imaginary plane sur-
faces at right-angles to the axis passing
through the centre of the diaphragm. The
required area, A,

HOW TO WORK OUT
CURVATURE OF THE SIDES

1939
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mon logarithms after multiplying by
a conversion factor! and the calcula-
tion is reduced to a simple rule of thumb,
in which the various steps are given at
the head of each column in the worked-
out example,

Before we can begin to work out the
areas we have to assign a value to the
flaring constant, b. This is governed by
the lowest frequency which the horn is
required to transmit without attenuation
and is given by the equation

Flaring constant (b)=

4w x cut-off frequency
)
where w = velocity of sound.

If we make a rule to work out all
lengths in feet this can be simplified to
b=o0.011 x cut-off frequency v (2)

There is another factor governing the

at ‘any given dis-
tance from the
throat is given by
the formula—

A=Aebx ... (1)
where A, = area of
throat, x=distance
along axis from:

s

B\i

WMINIVMUM WIDTH
{iN FEET})
/ . 1128

4xCUT-—0OFF FREQUENCY

A, = 0.25 Cut-off frequency 150 ¢fs Minimum width == 1.88ft,
b = 1.65 Throat 6in. square. of mouth = 1ft. 104in.
@ @) 3 @) & ] ® )
Distanece Anti-log | Coluwani (4)] Square
along bx bx X of multiplied | Root of ‘Width
Agxis 0.4343 | Column (3)] by A, | Column (b) of
x ] A = A Width af Side
I o T A, Side
t. sq. ft. ft. in.
0 — = = — — 6.0
0.25 0.4125 0.1791 1.51 0.378 0.614 7.4
0.5 0.8250 0.3583 2.28 0.570 0.7155 9.1
0.73 1.2375 0.5374 3.45 0.862 0.928 11.1
1.0 1.6500 0.7166 5.21 1.30 1.14 13.7
1.25 2.0623 0.8957 7.87 1.97 1.40 16.8
1.5 24750 1.0748 11.9 2.97 1.72 20.7
1.75 2.8875 1.2540 17.9 4.49 2.12 25.4 throat.
2.0 3.3300 1.4331 27.1 6.78 2.60 31.2

Required minimum width of mouth is developed at 1.6ft. (19.2in.) along
axis {rom throat (see Tig. 2 (a)). ’
tional baffle”” with an existing moving-
coil loud speaker is comparatively simple
and is frequently asked for by amateurs
who wish to try their hand at building

which more later).
Mathematicians

throat, and b=the flaring constant (of

would describe

Fig. 1.—The starting point of the calculation is A, the area.of the
Before the area A at any distance x along the axis can he
worked out it is necessary te decide on a low-frequency cut-off which
will determine not only the rate of expansion but also the width of
mouth at which the horn may be stopped. Provided that the relative
areas are preserved, the section may be of any convenient shape.

lowest {frequency which the horn will
radiate properly, namely, the diameter of

the the mouth or flare. It is as well to calcu-

one for themselves,
They will be well advised to adopt a
plywood horn’ of square section, as

\

equation as an exponential series and
would recognise e -as the base of natural
or Naperian logarithms. Fortunately, we
can derive ebx from tables of com-

late this early as it saves the labour of

1 TFootnote for those who like to see the inter-
mediate steps, et=10t %0434 < the antilogarithm
of by X 0.4343-
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Exponeniial Loud Speaker Homs .
working out .too many cross-sectional
areas beyond the required length.

It is usual to fix the minimum fare
diameter (length of side in the case of a

square section) at one-quarter the wave-

length of the lowest frequency to be trans-
mitted. Again on the assumption that we
shall be workmg throughout in feet we
have
Flare diameter (feet)=
1120 N
4 x cut-off frequency
We are now in a position to set to work,
and as an example we will take the casc
of loud speaker with a #-inch diaphragm
for which a small square-section horn is
required, principally for speech. For this
purpose we shall assign a cuat-off fre-
quency of 150. This requires from equa-
tion (3) a flare 1.88ft. square and a flaring
constant, from equation (2), of 1.65. A
throat 6 inches (o.5ft.) square will fit
nicely over the diaphragm and gives us a
throat area (A,) of 0.25 sq. ft.

Cross-sectional Areas

The next step is to work out the areas,
and their equivalent offsets in width of
side, at convenient intervals along the
axis. We will choose 3-inch (o0.25it.)
intervals and set the working out in tabu-
lar form. The first column’ contains the
distance x of each station along the axis,
measured from the throat. Tor the
second column we multiply by the flaring
constant, in this example, 1.65. This is
the exponential index, and to convert it
to a common logarithm in order that it
may be taken out of ordinary log. tables
it is multiplied in column (3) by 0.4343.
Column (4) is the anti-logarithm of the pre-
vious column of figures and gives us the
value of ¢ which from equation (3) is
the same as A/A,. It is now only neces-
sary to multiply by A, (c.25 in this
example) to arrive in column {5) at the

cross-sectional areas. Taking the square

root, column (6) gives the width of the
side of the horn at any distance along the
axts.

Columns (4), (5) and (6) have been in-
cluded for completeness, but they are not
strictly necessary. Since we are using
lIog. tables anyway we may as well add
the log. of 0.25 (the throat area) to the
figures in column (3), then divide the sum
by 2 to give the square root, add the log.
of 12 to bring to inches, and then take out
the anti-log. for the final column. It will
save a good deal of time and trouble if
the decimals are retained and the wood
marked out with the aid of a rule sub-
divided in tenths.

That is the end of the calculations, but
there is one graphicdl process before the
plywood sides of the horn can be marked
out for cutting. It will be seen from Fig.

2(a) that the regular intervals along the
1

axis become progressively longer when

“they are measured along the curvature of
"the horn. To find the shape of the side
when it is flattened out it is necessary 1o
re-draw Fig. 2(a), taking distances along
the curve by means of dividers and mak-
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(a)

25

[
le—025 0'25 0'25 025°

T

Fig. 2.—Widths given in the last column of
the table are plotted (above) at right-angles
to the axis at the equal intervals as reguired
by column (1). -The calculated width of
mouth is then fitted in to determine the total
length along the axis. Before marking out
the wood for cuiting, the calculated widths
must be replotted (below) with new spacings
along the axis taken from the side of the
original curve. In this way the calculated
axial length will be maintained when the
side is bent.

|

,
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Exponential Loud Speaker Horns

ing them the new intervals along the axis
as in Fig. 2(b). The widths at each
station across the axis are, of course, the
same as those of the equivalent station in
Fig. 2(a).

The point at which the development of
the flare may be stopped is also found
graphically by fitting in the previously
calculated minimum flare width (z.88ft.)
at right-angles to the axis until it just
touches the curve on both sides. In our
particular example this position is
reached in Fig. 2(a) at a distance along
the axis of 1.6ft. (19.2 inches) from the
throat. This represents the length of the
finished horn; the length of side before
bending will be slightly greater and will
be given by the replotted curve of Fig.
2(Db).

The reader will no doubt have his own
ideas as’ to how the corners are to be
joined. Either internal wood fillets or
external metal angle pileces are obvious
suggestions. In marking out the sides
allow a margin for chamfering depend-
ing on the thickness of the ply; the calcu-
lated curves represent the inner surface of
the sides. There is no need in a short
horn to struggle with too great a thick-
ness of wood, as the curvature will itself
impart considerable rigidity. Standard
4- or 4%-mm. ply sheet would be about
right for the example quoted.

Five-metre DX

CONDITIONS FOR NATIONAL

FIELD DAY
THE high spot in five-metre activity for
* the period July 6th to 14th was unques-
tionably the 56 Mc/s National Field Day
held on Sunday, July oth last. With so
many stations active the stage was set for
some real DX if conditions were at all
favourable.

The opinion formed by the writer was,
however, that only slightly better than
average conditions prevailed, as apart from
one period during the afternoon no signals
over 100 miles were logged, nor were other
stations heard working over exceptional
distances.

<G2MV, in Old Coulsden, is understood to:

have worked G6CW in Nottingham, who
was also heard at the writer’s station for &
brief period calling *“ Test” on CW at 4.50
p.m. ; signals were RST559. He was heard
also by G5MAP on the South Downs, which
would be about 140 miles from G6CW.
GsMAP informed the writer that be had
also heard G6DH (Clacton) at ninety miles.

During a brief talk with G85T it was

learnt that signals believed to be {irom

GWO6AA on Snowdon were received. Owing
to rather bad motor car ignition inter-
ference some doubt exists concerning the
accuracy of the call sign, but if the time
tallies with GW6AA’s log it might be taken
as confirmation. If the station was located
on Snowdon, one would expect the call sign
to be suffixed by P, denoting a portable
station; possibly the local interference
accounts for G8ST missing this part of the
call sign. The distance in this case would
be about 185 miles.

‘While discussing conditions with G3CUP,
who was located at Tattenham Corner,
Epsom Downs, it was learnt that G50] is

Wireless
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believed to have heard the Belgian station
ON4DJ, which would be about 200 miles
distant.

It is essential, however, to wait until all
the logs of stations active on this day have
been examined and the results correlated
before any conclusions can be drawn,

Assuming that conditions are in the main
just moderately good, the data so far avail-
able leads one to conclude that with present-
day five-metre equipment reliable communi-
cation can be effected with quite low power
up to about fifty miles, with an extension
to 100 miles if both transmitter and receiver
are favourably situated.

The French station heard by G6YL and
mentioned last week is F8VC, located in
Paris.  This station was received at 7.8
p.m. G.M.T. on June 24th last. Telephony
was employed and sigdals were R6. Between
7.10 and 7.20 p.m. G.M.T. the same evening
GO6YL also heard the Italian station I1IRA
at R8. The following aftcrnoon at 3.32
pam. GM.T. IrTKM was received, calling
CQ on CW, bat signals were very wealk,
Confirmation has been received that both
these stations were in operation at the times
stated. As G6YL is located in Northum-
berland the Italian station could not be less
than 8oco miles distant, while F8VC would
be about 450 miles.

Conditions improved during the week
commencing July roth last, but no listening
was done by the writer until Wednesday
evening, when at 10 p.m. G.M.T. G8]JV,
near Nottingham, was worked for a brief
period. - Deep fading rendered the exchange
of messages difficult. At times G8}V”

peaked to RST568, but within two minutes

had fallen to inaudibility. This form of
fading is occasionally wpoticed on signals
over 100 miles, but generally does not occur
until after about g.30 p.m. G.M.T. Early

~evening seems to be the best time for cffect-

ing contact with stations overthis distance.
About a quarter of an hour later the same
evening, G6CW, also near Nottingham, was
heard, but the bad {ading precluded more
than a brief exchange of reporfs on recep-
tion. GzMC,

No. 29 — Indermiitent Loss of
‘ Volume

An extract from Henry Farrad’s corre-
spondence, published to give readers an
opportunity of testing their own powers of
deduction :—

go, Fays Way,
Vectorford.

Dear Henry, )

A neighbour with whom I want to stand
well has tried to get me to tell him what is

a

JULY 20th, <1939.

wrong with his set—evidently he thinks he-
cause I have a meter I'm a complete service-
man. Actually T have very little experience
of this sort of thing, but I have succeeded
in getting some data on the problem, and
perhaps you can help me through.

The complaint is intermittent loss of
volume. The receiver is quite an ordinary
type of AC superhet—FC, IF, diode det. and
output pentode, with valve rectifier and
energised loud speaker. I brought the thing
over here for test, because these intermittent
faults never occur when you are waiting for
them. When the volume drops it does so
pretty badly, but doesn’t seem to be dis--
torted except, perhaps, for increased hum.
I noticed, though, that there was very
obvious distortion if I tried to bring the
volume back to normal on the volume con-
trol. Owing to the fault vanishing just s
one is bringing tests to bear on it, the only
meter result I can report is a considerable
rise in HT volts coincident with the fade.

Can you deduce anything from this that
would limit the scope of inquiry, because I
don’t want to waste endless time over 1t?

Yours gratefully,
Fred New.

Can you spot the fault? Think it ovey and
then turn to page 65 to see if your solulion
agrees with Henry Farvad's.

Cossor Car Radio

UNING in this new receiver is controlled
entirely by push-buttons, and as a
result the design is remarkably compact.
There are two units which can be mounted
together or separately. The tuner unit con-
tains the frequency-changer valve and the
six pre-tuned circuits for two long- and four
medium-wave stations. The trimmers for
each circuit are adjusted by knobs on the
front panel, and the wavelength range is
indicated on each push-button.

The remainder of the circuit is contained
in the loud speaker cabinet. There are two
IF stages for greatfer sensitivity and AVC
control than is available from the average
home set, and these are followed by a
double diode triode and a pentode output
valve. High-tension current is derived from
a synchronous vibrator which eliminates the
usual rectifier valve.

Two models are available for 6- or 12-volt
electrical equipment, and the price in each
case is 11 guineas. A master key switch
costs 8g. 6d. extra, and roof-top or under-
chassis aerials are available at small extra
cost.

The new Cossor Model 85 car radio receiver

is divided into two sections with the fre-

quency changer valve and pre-tuned circuits
in the dashboard unit (seen left).
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PRACTICAL DETAILS OF PROPOSED SYSTEMS

NAVIGATOR does not require to
know any particular language,
nor even to understand the Morse
code, if he can receive the tele-
vised picture of a compass scale on which
his bearings are clearly marked. At the
moment, the technical difficulties of send-
ing and receiving such a signal probably
outweigh this advantage, but we can
anticipate a time when they will not.

In the simplest type of DF system, the
wireless operator measures the time be-
tween the receipt of a non-directional
signal transmitted from the beacon station

Fig, 1.—Televising the compass card.

as the rotating beam is passing through,
say, geographical North, and the moment
when he receives the same rotating beam
at maximum strength. As the beam
rotates at constant speed, the time inter-
val, as measured on a chronometer, gives
him his bearing relatively to the beacon.
But, of course, he must know Morse in
order to be able to read the identification
signal of the beacon and to distinguish be-
tween the characteristic cardinal-point
signals,

The arrangement shown in Fig, 1 is de-
signed to give the same information in
pictorial form to a navigator who need
have no special wireless training. The
beam is radiated
from a frame aerial

fier A and modulator M. The latter is
also supplied with carrier-wave frequency
from a high-frequency source O, and the
modulated output is fed back to the

to the wavelength of A and the other to
the wavelength of B. A mechanically
driven switch connects the two circuits
alternately and in rapid succession to the

receiver, so that

rotating  frame
aerial through
brush contacts.

The beacon trans-
mits a picture
showing the identi-
fication label L to-
gether-with the par-
ticular point of the
compass  through
which the beam is
passing at any
given moment. The
distant  ship = or

and

LTHOUGH the application of

lelevision to DF-is as yet a
vision of the futuve, theve are no
Sundamental difficulties in the way,
this “article
given of a few systems which have
already been the subject of patenis,

i one produces the
trace A A1, and the
other the trace
BBr. The point O

- where the two lines
intersect shows the
actual position * of
the craft on a
transparent map
M, which is placed
over the fluorescent
screen F so that
it is properly ori-

delails  are

aeroplane is pro- o
vided with a non-directional television
receiver, on which the navigating officer
sees his bearing line projected visually on
to the screen as the rofating beam swings
across the craft. The line and framing {re-
quencies for the television receiver are
supplied as synchronising impulses ;adl-
ated by a non-directional aerial associated
with the rotating frame.

Tnstead of superposing the picture of the

compass scale on the rotating beam, it can -

be radiated from a non-directional aerial
with two or three scanning lines omitted,
so that the received picture appears as
shown in Fig. 2(a). During the ** blank "’
interval, radiation from the non-directional
aerial is cut off, and the rotating frame
aerial is automatically brought into action
to radiate @ beam which swings progress-
ively forward. As it cuts across the
receiver the blank space is filled up with a
black bar as shown in Fig. 2(b). The
bearing line is that which bisects the length
of the black bar when this appears most
intense. ;

Another method of getting a ** picture of
one’s position’’ is to take separate bear-
ings in rapid succession on two different
beacon stations, say, from an aeroplane in

flight, so that each
observation is con-

i which is rotated =
at constant speed

verted into a
straight-line  trace

=

T
|

by a motor. A
compass scale S is

bl | b
o

on the fluorescent
screen of a cathode-

¥
N

13

provided at the
base of the frame
and rotates with it.
Suspended just be-

=t Rie
(a)

ray tube. If the
change-over from
one beacon to the
other is made suffi-

low is a label L,
which ~carries the
identification letters -
of the beacon station, but which does not
rotate with the aerial F and scale S.

A ray of light is focused on the fixed
label L and moving scale S, and the re-
flected rays are passed through a scanning

~disc K to a photo-electric cell P which~
feeds television signals through an ampli-

Fig. 2.—What the navigating officer sees.

ciently quickly
" both of the straight-

line ftraces will
“persist”’ on the screen, and the point
where they intersect then identifies the
position of the moving craft..

This arrangement is illustrated in
Fig. 3, where A and B represent two
known beacon stations. Two input cir-
cuits are coupled to the receiver, one tuned

entated with re-
spect to the known geographical location
of the two land stations A and B,

One of the worst hazards a pilot has to
face is fog, particularly when it obscures
the landing field. In this ENErgency a
pair of overlapping wireless beams are
sometimes used to mark out an approach
path to the aerodrome. The approach

Fig. 3.—Position of cralt shown by the
intersection of two lines of light,

path leads to another radio beam, down
which the pilot can safely glide to earth.
Once the pilot enters the guide-way
marked out by the beams, he keeps to it
by watching the instruments on his dash-
board. If the visibility is so bad that he
can see nothing outside his cabin, "he must
fly ““blind " until he lands.

Here, again, television can go one
better. It is possible to project a picture
on to the dashboard of the machine so as
to show the course it is taking through
the air, relatively both to the landing field
and to any buildings or other obstacles
which may surround it. In this way the
pilot can see at all times exactly where
he is in relation to his surroundings,
although direct vision may be completely
blotted out by fog.



52

Steering by Television—

Fig. 4 illustrates the method employed.
The aerodrome is provided with, say,
three rotary frame aerials A, B, and €,
at least two of which are directed towards
the approaching machine, and. follow its
flight constantly by keeping the signals
received from it always at maximum
strength. The different angles through
which the frame aerials must be turned
during this operation are automatically
““repeated ”’ through a telemotor connec-
tion to two indicators or pointers, which
are mounted over a map of the aerodrome
situated in a central transmitting station.
The point of intersection of

the indicators will then
“follow’”’ the. actual move-
ment of- the machine In
flight.

The whole ‘' picture,”
including the stationary

map of the aerodrome and

the moving * point-of inter-

section,”” is then televised

to the machine, so that the

pilot sees on his dashboard

a picture of the landing- .
field and its surroundings,

together with a moving spot

of light which represents

his own machine travelling

through the air. By watch-

ing the spot of light as it

moves over the fluorescent screen he can
follow his actuwal course of flight when
landing. , ,

A somewhat simpler scheme has also
been designed to give the pilot a sufficient
—though less detailed -indication of his
position and surroundings as he ap-
proaches an aerodrome in fog., In this
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case the landing field is provided with a
number of short-wave transmitters,
'spaced at intervals along its sides, while
the aeroplane carries a dipole aerial
which is “backed’” by a reflector, so z2
to make it highly directional. The DF
aerial on the appreaching machine is
driven by a motor, so that it constantly
swings up and down, and to and fro,
over the area of the landing field.

In this way the directive aerial is made
to “scan’’ the field of view of the aero-
drome. 1t feeds the signals it picks up
to a cathode-ray tube, so that the position
of each of the beacon stations appears as

JULY Zoth, *r939. -
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Our cover picture is made up from pheto~ !
graphs repreduced by courtesy of *¢ Flight.” E

i

o e et

meebings are to be held every Wednesday evening, with
business meetings once a month.

British Sound-recording Association

Hon, Gew. See.: Mr. F. J. Chinn, 14, Tirlemont Road,
South Croydon, Surrey.

Several members recently visited the new H.M.V.
personal recording studios in Oxford Sireet. The
apparatus was fully described to them by Mr. E. G.
Huntley.

Eastbourne and District Radio Society

Headguarters: The Secience Room, Cavendish
Sehowl, Bastbourne, Sussex.
Hown. Gee.: Mr. T. G. R. Dowsett, 48, Grove Road, East-

Senior

bourne, Sussex.
At the last meeting, Mr, 8. M. Short gave an in-

a spot of light on the fluorescent screen.
The tube is mounted on the dashboard of
the machine, where the pilot sees an out-
line of the landing-field, marked out by
the spots representing the beacon trans-
mitters, so that he can tell his position
relatively to the field at any given
moment.

More G.E.C. Receivers

HREE more sets, designated the 4040

series, have just been added to the
G.E.C. range. They are two-waveband
superheterodynes with a four-valve (plus
rectifier) circuit and wave-ranges covering
192-550 and 1,000-z,000 metres. They are
fitted with mechanical push-button selection
of six stations on either the medium or long
waveband. Prices are as follows: AC

G.E.C. all-wave battery superhet Model
BC4066 and, right, two-waveband AC re-
ceiver Model BC4040.

Model BCqo040, 8% guineas; AC/DC Model
BCy4045, 9 guineas ; battery Model BCq046,
47 19s. 6d. (less batteries).

Console models for both AC and AC/DC
mains are now included in the 4050 series.

They are the Model BCyos54 at 14 guineas
and the Model BC4o51 at 144 guineas.

There is also a new battery receiver
(BC4066) at 11} guineas (less batteries). It
includes a short-wave range and there are
twelve push-buttons, four for switching and
eight for station selection. The rotary-type
dial is provided with a pilot light.

Club News

Ashton-under-Lyne and District
Amateur Radio Society

Heagquarters: 17a, Oldbam Road, Ashton-under-Lyne,
ANCS.

Meetings: Wednesday evenings.

Hox. See.: Mr. K. Gooding, 7, Broadbent Avenue,

Ashton-under-Lyne, Lancs.

Meathers are very busy getting the new club-room
ready and apparatus is being installed, 'The annual
general meeting was held on June 28th. In future

Fig. 4.—Arrangement of the three locator receivers as used in “television ’ system of blind lahding.

teresting lecture and demonstration, his subject being
“Valve Characteristics.”

Radio Physical and Television Society

Headguarters: 723, North End Road, West Kensing-
ton, London, W.14.

Reetings: Friday evenings.

Hop. See.: Mr. €. W, Edmans, 15, Cambridge Road,

North Harrow, Middx.

At a recent meeting Mr. C. W. Bdmans gave a lec-
ture entitled ** Alternating Current Bridge Measure-
ments with Home-made Apparatus.” The lecturer
brought with him a great deal of apparatus lent to
him by Dr. €. G. Lemon and the Mnllard Company.

Preparations are being made for the Society’s Field
Bay, which is to be held in the Dorking distriet to-
wards the end of August.

Slade Radio

Headguarters: All Saints Parochial Hall, Broomfield
Road, Slade Road, Erdington, Birmingham.

Meetings: Alternate Thursdays at 8 p.m.

Hon, Sec.: Mr. L. A. Grifiths, 47, Welwyndale Road,
Erdington, Birmingham.

The following programme has heen arranged by the
Society :—

duly 27th.—Lecture by Mr. Burr, of the Mullard Wire-
less Service Co., Ltd.

August 17th—Lecture and demonstration by Mr.
N. B. Simmonds, entitled “ Propulsion and Control of
Model Railways from DC and AC Mains.”

August 20th.—Direction-lnding tests.

August 24th.—Latest receivers reviewed and demon-
strated.

September Tth.—Construction night. Exhibition and‘
discussion of members’ own-built apparatus,

September 17ih—5-metre DF field day.

Beptemiber 2ist.—TLecture on * Television,” by Mr.,
3. W, Stociton, of the General Blectric Co., Lid.
Septomber 23rd-24th.—Night DF test.

Slough and District Short-wave Club
Headguarters: 35, High Street, Slough, Bucks.
Meetings: Alternate Thursdays at 7.30 p.m.

Hom, Ses.: Mr. K. A. Sly (G4MR), 16,
Avenue, Slough, Bucks.

At the meeting held on July 6th an interesting talk
was given by Mr. Houchin on ‘‘ Transmibters of a
Quarter of a Century Ago.” The lecturer’s talk was
followed by a demonstration of the working of various
portions of old transmitters. There was then a djs.
cusgion on DX conditions, and it was decided to draw
up plans for a regular working schedule to be kept by
members. A very popular feature of the meeting wag
the query corner, when members were asked to submib
their difficulties to the meeting at large.

Ab the next meeting Mr. Paine will give a talk
entitled “ Arranging and Operating a Portable Station
for the National Field Day.”

Buckland
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N these modern times the old story of
““Open, Sesame!’’ has lost most of
its flavour of magic, and become
almost commonplace. It is, in fact,
quite possible to arrange for a cavern doot,
or anything else, to obey a pre-arranged
word of command. It only needs a few
“ amplifiers, filters, and relays. = This has

been done, if I remember rightly, on -

various occasions, but only as a stunt.
It is generally more convenient for such
mechanisms fo be set in motion by light,
and there is at least one firm—in America
of course—that makes a living out of
light-operated door openers, chiefly for
shop entrances, restaurant service rooms
and private garages. With these it is not
even necessary to speak; the mere
approaching shadow of the person or head-
light of the car is enough to make the door
spring open.

Although this is quite useful, it shll
seems to border on the stunt class. There
are, however, quite a number of voice-
operated devices that are working un-
obtrusively every day.  The operation
performed usually consists of controlling
amplification, or—an extreme case of the
same thing—switching something on and
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AND OTHER VOICE-OPERATED DEVICES

other side, and yet not be swamped by
the signal from the same side, which; even
when the receivers were placed several
hundred miles away from their own trans-
mitters, was hundreds or even thousands
of times as strong.

The mere fact of receiving from the
same side as well as from the far side is
not in itself out of order, because in the
ordinary local 'phone we are accustomed
to having the earpiece reproduce our own
voice as well as the
distant one. The real
trouble lies in the dif-
ference in strength.
For, of course, frans-
atlantic telephony 1is .
not very much good unless it can be done
through the ordinary home Post Office
instruments, in which both incoming and

outgoing speech is carried over the same

pair of wires.

The outlines of the system can be shown
as in Fig. .1, in which A and B are the
instruments between which the call is
being made, and T and R are transmitters

and receivers re-

Tap

spectively. The
voice of A is radi-

AMPLIFIER

QRB
Y

ated from T, and
picked up by Rs,
whence it. is sent
through the ex-
change to B. Simi-
larly for B-to-A
speech. To make

AMPLIFIER

Ra

Ts A’s voice audible to
B a wvery large

Fig. 1.—This diagram illustrates how, when telephony is carried on

between standard instruments over a radio link on a common wave-

length, there is a danger of oscillation being set up at each end unless
voice-operated switches are used.

off. The principle is always the same—
amplifying the voice electrically and
using the resulting current or voltage to
effect the control—but the details are
sometimes quite complicated.

A voice-operated switching system made
an important contribution to the first
regular transatlantic telephone system,
opened at the beginning of 1927. This was
before short waves came into general use
for long-distance work, and the transmis-
sion was—and is—carried out by high-
power long-wave stations at Rugby and
Rocky Point. The longer the wavelength
of course the smaller the frequency, and
the greater the proportion occupied by a
given frequency band such as that neces-
sary for telephony. Even after this band
had been reduced to a minimum by
.eliminating one of the two sidebands and
‘the carrier wave, it was considered not
‘permissible to use separate frequencies for
each transmitter.  Of course, that made
things very difficult because the receivers
had to pick up the weak signal from the

“amount of amplifi-

tween Ry and B; so
much, in fact, that
unless something is
done about it the amount re-radiated by
Ty and arriving back at Ry is more than
enough to set up continuous oscillation
around this short loop. It may even hap-
pen that oscillation occurs all the way
round Ry Ty R, T

Well, one possibility would be to use a
send-receive switch at each end, so that
when A was talking Ty and R, would be
cut off, or at least very considerably

-damped down, and vice versa. Butif you

have any imagination you can picture the
confusion that would arise with operators
on both sides of the Atlantic trying to keep
the switches in step with one another,
and with two subscribers trying to get as
many words for their pound-a-minute &s
possible. The only way out of the diffi-
culty is to make the voices themselves do
the switching. And that is what was done.
The British and American telephone
engineers each worked out their own
systems, both of which turned out to be
effective, although quite different,

The Americans went in for quick-acting

By
“CATHODE RAY”

cation is needed be- -

relays, very ingeniously balanced and in-
terlocked. Our Post Office adopted what
seems to be a simpler scheme, using
valves. Even though it is simpler it is too
complicated to describe fully here’ but
the general idea is that when B speaks the
voltage set up in the system at the B-end
by his voice is rectified and used to over-
bias a valve in the circuit between R,
and B, so that B’s voice arriving at R,
can get no farther, and at the same time
holds the way open
between B and T,.
When he stops speak-
ing this way is inter-
rupted, and a frac-
tion of a second after
this has been safely done the circuit be-
tween Ry and B is restored. Things are
so arranged that both paths are never open
simultaneously. It was necessary to work
out the timings of all the circuits and con-
trol units very carefully to ensure this,
and particularly to avoid closing up both
lines at both ends if A and B speak to-
gether. It is only when conditions are
exceptionally had that this can happen.

British and American Systems

Now that amplifiers are nsed extensively
in telephone systems to give good audi-
bility over long distances, and the circuits
are becoming more and more complicated,
this voice-operated switching is very use-
ful for avoiding conditions in which the
amplification around a circuit is greater
than the losses; that is to say, conditions
which cause oscillation. With their usual
genius for snappy titles the Americans
have named this type of instrument the
vodas (Voice-Operated Device, Anti-Sing-
ing). Unfortunately for us broadcast lis-
teners, the singing referred to is just what
we call oscillation, not literal crooning. I
am sorry to disappoint you in this way.

The Americans still favour mechaniccl
relays for the switching, while the G.P.O.

5
) ‘ 14 é”’""’"g

Fig, 2.—The essentials of the system in which
metal rectifiers are used to provide auto-
matic control.

- has been adopting metal rectifiers for the

purpose. Any rectifier is just a resistor

1 There is a full description in the Bell System
Techwical Journal, Oct., 1027, p. 736, and the
Post Office Electrvical Engineers Journal, April,
1927, p. 63.
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that varies in resistance according to the
voltage. Generally, the resistance drops
rapidly one side of zero volts—positive,
shall we say?—and rises rapidly the other
side. So, if the voltage is varied, posi-
tively or negatively, the resistance is
varied.  That is what happens in a valve
where the control voltage is generally ap-
plied to the grid. The great advantage is
that the grid does its controlling without
passing any current-—or, at any rate, very
Where control current is permis-

Wircless
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control voltage iz applied, in one direction
it will reduce the resistance of R1 and in-
crease that of Rz, practically wiping out
any loss; in the other, the resistance of
Rx is made much higher than that of Rz,
and the loss is so great that the circuit is
practically interrupted.

In practice a balanced push-pull
arrangement is used, and the control volt-
age is derived from the change in anode
current in a valve, to the grid of which
rectified speech voltage is applied as bias.
When properly designed, the switching of
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Fig. 3.—Method of using metal rectifiers in audio AV systems to prevent overmodulation due
to large transients, and to bold the output reasonably constant when the average input
departs from the normal. .

sible, it may be more convenient to use
a small metal rectifier as the variable re-

sistance. By applying sufficient negative

control voltage the conducting path can be
interrupted almost entirely.
A good example of the use of this is in

“the Post Office loud-speaking telephone.

If you are a big business man, or want fo.

be thought one, you have this type of
"phone in your office so that you are saved
the trouble of lifting an instrument to your
face and can talk and hear wherever you
are, Of course, amplifiers are necessary
because of the distance from the mouth to
the microphone, and again from the loud
speaker to the ear.

‘phone, for if both ways are open at once

the sound from the loud speaker affects.

the microphone, is amplified, drives the
loud speaker, and so causes continuous
oscillation round the loop. - The solution
is basically the same,.

How the Vodas Works

Looking at Fig. 2, suppose R1 and Rz
are two parts of a metal rectifier, such as
the Westinghouse H type, rated at a maxi-
mum of 10 mA. When no voltage is
applied at “‘ control ”” they are of approxi-
mately equal resistance, and cause a small
loss between ““input’ and ““ output”’ (the
transformers are just to step up or down
to the most suitable impedances), The AC
signal at this stage is so weak that the
resistance of the rectifier is nearly constant
over its small amplitude, and itis therefore
not seriously distorted. 1f, now, a DC

The problem is simj-.
lar in some respects to the transatlantic .

the circuits is done speedily and automatic-
ally by the voices, and no undignified
effects occur. I have spoken on the tele-
phone to the inventor of this system, with-

out being at all aware that he wasn’t using

the ordinary ‘phone. Over a short line it
is_possible to tell, partly by hearing the
background noise fade in and ont as the
switch acts, and partly because of the re-
verberation due to the person speaking at
a_distance from the microphone,

_ Now that trans-

M']ULY zoth, 1930.

voice, and his microphone is perhaps a
bit ‘“packed,”’ the transmitter is likely to
be modulated only 1 per cent. or even less,
and the chances of hearing it across the

. Atlantic or Pacific above the inevitable

““noise’’ are very slight. Statistics show
that half of the conversations are 15 to
40 db. below the maximum (J5th to
Toogoih of the power), even at a single
local exchange. Taking into account trunk
lines and connections between different
exchanges the wvariations are naturally
wider still,

Aundio AVQ Systems

A skilled control operator can adjust the
gain of the amplifier to even out these
variations and keep the transmitter work-
ing somewhere nearer maximum effective-
ness on all calls and throughout any one
call, but the closer he approaches this ideal
the greater the danger that an unexpected
cough or exclamation will send the trans-
mitter sky-high.  So automatic limiters
were introduced to prevent the modulation
from exceeding a safe level. But it is
obvious that the proper thing to do is to
make the whole control automatic. Elec-
tric devices can be made to carry out ad-
justments far quicker than the smartest
operator. One thinks of the AVC in the
domestic receiver, keeping the carrier wave
constant regardless of fading (within
reason). ‘It seems a simple matter to apply
this to the audio amplifier and keep the
speech volume constant. In fact, audio
AVC is sometimes used in public address
amplifiers fo counteract the effects of a
speaker who turns from side to side or
marches about the platform,

The latest equipment of this sorf used in
telephony, devised by the American Bell
System,’ and called by them a Vogad
(Voice-Operated Gain-Adjusting Device),
is much more subtle, being designed to
exercise the judgment of a skilled opera-
tor but to act on it much more rapidly and

oceanic telephony is
carried out almost
entirely on short
waves, it is not so
difficult to keep the
two radio channels
apart. But another
problem remains. It
is essential that the
transmitter should
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E +
AMPLIFIER
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Iated by the speech,
for that would not
only cause distor-
tion but would in-
volve the risk of a
transmitter break-
down. If the am-
plifiers are set so
that there is no

not be overmodu- {f
|
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OVERBIASED

chance of over-
modulation when
the loudest talker
shouts into the most efficient instrument
connected by the shortest line, the average
results are too weak; and when a quiet
speaker at the end of a bad line drops his

Fig. 4—An alternative audio AVC arrangement which is largely

employed by the G.P.O.

precisely. Unlike ordinary AVC systems,
in which part of the output is rectified, and

t A similar device was designed by the G.P.O,
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Tihe Vogad—
the resulting voltage used to bias back one
or moge valves in the amplifier, it does not
bring "up the amplification (and conse-
quently the noise) to maximam between
words or sentences. It leaves the amplifi-
cation where it was, and adjusts it only if
the next speech is below or above normal.
Furthermore, if a loud click or other
sudden noise occurs, it does not shut down
the amplification long enough to miss a
word or syllable, nor does it flatten ont
speech, and take away the expression by
making every part exactly the same loud-
ness. It imposes a limitation by prevent-
ing any one sound from overmodulating
the transmitter, and it prevents the aver-
age loudness of the voice over a short
period from being too low ; but within that
period a certain amount of variation is
allowed. So it is not difficult to imagine
that the whole arrangement is fairly com-
plicated and nicely adjusted in ifs timing.
Details are given in Proc. I.R.E. for April,
1939.

The principal method of control is the
same as in our ordinary variable-mu AVC,

elaborated by the use of push-pull in order -

to reduce distortion, but it is supplemented
by metal rectifiers used in such a way as
to control amplification smoothly instead
of suddenly as in the vodas. A rough
idea of this part of the scheme can be
gained from Fig. 3. Suppose M is a
microphone coupled to an amplifier. If a
link circuit is inserted, in which a metal
rectifier * bridge,”” R, is placed amidships,
and the resistance %}f R is varied over a
wide range, the proportion of speech cur-
rent that is diverted into the shunt R is
likewise varied. The variation can be done
by the speech itself, after having been am-
plified and rectified by an auxiliary ampli-
fier A. :

Contrast Expansion

The G.P.O. loud-speaking ‘phone also’

uses metal rectifiers in an audio AVC
system to avoid trouble if the big business
man happens to have his mouth close to
the mike when he roars. Part of the out-
put (Fig. 4) is rectified and used to neutral-
ise the grid bias of a valve, causing its
anode circuit to conduct and impose a load
through rectifiers connected to a winding
i the input transformer.

A certain amount of ““noise’’ being in-
evitable in all communication systems, we
have already seen that it is an advantage
for the speech or other matter transmitted
to be as strong as possible so as to stand
the best chance of drowning the noise. If
the speech drops.to perhaps 1 per cent. of
maximum, it is only in very quiet systems
that it is still so much louder than the
noise as to make the latter inaudible;
hence the vogad.  If one wants to re-
store the original variations in loudness,
which have been compressed at the trans-
mitter, it is necessary to use volume ex-
pansion at the receiver.
scheme is thereupon called a compandor.
This composite word is more than just an
abbreviation ; it should impress on one
that the compressor and expander (to use

The whole’
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the technically correct terminations) are
parts of one system, and it is very little use
employing expansion at the receiver if a
corresponding system of compression is not
used at the transmitter. That is why,
when I wrote about volume expansion
some time ago, I discouraged it.  The
B.B.C. does a certain amount of compres-
sion, but it is done according to the judg-
ment of a “‘ programme engineer ”’ with a
view to giving the best results with ordi-
nary receivers. A volume expander at the
receiver would have to know exactly what
was being done at every moment in the
B.B.C. control room, and, as that follows
no mechanical law, it just can’t do so.
Then why, you ask, deesn’t the B.B.C,
install vogads, or something of the sort,
instead of advertising for more programme
engineers (i.e., engineers with a bias to-
wards music or musicians with a bias
towards engineering)? Of course, broad-
casting is quite different from telephony,
because the artistic element is important,
but no doubt the volume could be com-
pressed accordingto a definite principle
that could be exactly neutralised at the
receiving end by an expander. The snag
is that only a minority of listeners would

55

think it worth spending several pounds
extra for the benefit of this system, and the
majority would be penalised for their sake.

Even in America, where broadcasters
are more concerned with reaching the
maximum number of listeners for the
benefit of their advertising sponsors than
with asthetic niceties, automatic con-
trollers have generally not found much
favour. Peak limiters are rather different ;
they are used to save the apparatus from
accidents that might occur quicker than
a human wrist could turn back the control
knob. Even they are not beyond criti-
cism ; at least if they are allowed to take
over any part of the controller’s duties, as
happened when the B.B.C. were trying out
an automatic limiter during the  Pro-
menade Concerts last year, with deplorable
results from the musical point of view.

Well, there seems to be more in this
voice-operated business than I thought, be-
cause, in spite of not going info the circuit
details, 1 have used up too much space
already. So perhaps I had better not say
anything about the invention, mothered by
necessity in the U.S.A., for silencing the
receiver whenever speech (i.e., advertising)
occurs in the musical programmes.

Marconiphone Exhibition Models

FIVE TABLE MODELS, A CONSOLE AND THREE RADIO-GRAMOPHONES

THE leading table model in the list of new
receivers which have been added to the
Marconiphone range is the Model 880, which
incorporates the - ‘““Auto Drive”  self-
operating tuner. This is essentially a motor-
driven push-button set” with ““cruising”
control for manual operation. The six-valve
{plus rectifier) circuit
includes an RF stage
and a 10.5-watf out-
put valve. Accuracy
of tuning when under
push-button control iz
assured by the AFC
clrcuits, which
operate on the
variable-per-
meability  principle.
The price of the
Model 380 15 193 gns.

{Left) Model 880 mofor-operated push-button superhat
with AFC, and (right) Model 888 three-wavehand AC

Model 881
radiogram, with
record-changer.

Push-button selection for five stations is
provided in the Model 882 AC superhetero-

dyne at 10} guineas, which employs a
four-valve  (plus rectifier) circuit  with
permeability tuning. The same circuit

forms the basis of the g-guinea Model 888,
but in this receiver push-button control is
limited to wave-range
selection, and tuning
is manual,

The Model 882 ig
available in console
form at 14 gnineag
and also as a radio-
gramophone at 20
guineas. There are
two other pew radio-
gramophones, the
Model 881 at 44 .
guneas, which uses
the same eircuit as
the Model 8%¢ and iz
fitted with an auto-

receiver with push-button waverange control.

Next there is Model 879, at 14 guineas, for
operation from AC/DC mains. . This is a
four-valve (plus rectifier) superheterodyne
with pre-tuned push-button selection of
eight stations. Output is 6.5 watts.

-

matic record-changer, and the Model 8go at
24 guineas, which has a five-valve (plus
rectifier) circuit with pre-tuned press-button
selection of eight stations and automatic
frequency control.
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Photolympia

1 WAS delighted, but at the same time
* amazed, to read in the correspondence
column of one of our more ponderous
dailies a suggestion to the effect that at the
next Olympic Games to be held in this
country, use should be made of a photo-
electric beam to replace the wooden one in
the high jump. The purpose of making
the jumpers leap over a photo-electric

The photo-electric high jump. v
beam is to ensure that they .have cleared
the height properly. Very frequently a
high jumper will just lightly scrape the
wooden bar as he goes over. 'If one of
the judges happened to notice it, the jump
would be disallowed, but quite often it
passes unobserved. With the photo-elec-
tric beam, of course, there would be an
automatic indication if it were cut, no
matter how brief the period of cutting.

You can well understand my delight at
the suggestion, for it does show that
people associated with sporting matters
are at last beginning to realise that some
progress has been made in applied science
since the golden age of Greece, and that
there is no need to use the clumsy and
antiquated methods of judging sporting
events which they have employed since
the original Marathon race was run. Who
knows but that one day they may even
walke up to the fact that things like throw-
ing the discus are long out of date, and
should be substituted by modern things
like hurling the one-metre signal with a
one watt transmitter.

The reason for my amazement at the
suggestion is that the man who makes it
has the effrontery to put it forward as his
own idea which he has evolved in the
thing he calls his mind.  Actually, the
thing is as old as the hills, and I myself
drew attention to its use five years ago
in a well-known girls’ school at which I
was a visitor. I am reproducing the
sketch which I published then, showing
one of the girls clearing the bar, while I
and the headmistress are watching her.

The arrangement was introduced into
the girls’ school, as 1 explained at the
time, because it was found that the girls
were able to clear much higher levels than

was the case when the old-fashioned-

wooden bar was used. The reason for
this is that owing to the peculiar psycho-
logical make-up of women, there is a cex-
tain element of fear that they will get their
legs entangled in the wood bar, and this
is, of course, absent with the photo-elec-
tric one. I think that it is highly pro-
bable that the same thing exists in the case
of men, and that the Olympic Games

authorities would be amazed at the much

greater heights that would be cleared if
they adopted the photo-electric high-jump
bar.

Programme Bottling

E WAS very interested in the recent
- article describing a-‘“home’’ installa-
tion for recording on steel tape. To my
mind such a device 1s long overdue and
ought to be incorporated in eévery high-
class receiver. The B.B.C., with their
usual pig-headedness, usually waste half
their best programmes by giving one on
the National wavelength and one on the
Regional wavelength at the same time, and
a device such as this is badly needed so
that one of the programmes can be bottled
for later consumption. The price seems
a bit stiff, however, but I see that gradual
payments can be made. They will have
to be very gradual in my case as I haven’t
yet recovered from the disastrous effects
of Ascot.-

s

- It’s an Il-wind .

HAVE, in the course of a long and-

somewhat varied life, seen a great deal
of service in the cause of mre]ess in many
lands, and under very diverse conditions,
and have long ago learned to be surprised
at nothing—or at least I had until a rather
embarrassing experience befell me recently
when undertaking some interference-
tracking work at a well-known seaside
resort. Actually the investigations into the
interference which have just been brought
to an abrupt and unexpected conclusion,
have been going on intermittently ever
since television has been in being.

When I was first invited to tackle the
job I was, I must confess, not particularly
enthusiastic, as I naturally ascribed the
trouble to one of the usual sources, more
especially as exceptionally sensitive sets
have to be used owing to the distance from
the Alexandra Palace. I first began to be
seriously interested in the trouble when,
after over a year’s work, I sat down to
coilate the information I had gathered and
made the remarkable discovery that the
level of interference rose steadily after
Faster, and reached 4 peak in August,
after which a very rapid decline set in
until, in mid-winter,
existent.

If television interference had any con-
nection with atmospherics, this state of
affairs would-have been perfectly normal,

it was almost non- -
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as atmospherics always increase during
the warm summer months ; in fact, I began
seriously to doubt the hitherto accepted
fact that atmospherics were practically
non-existent on ultra-short wave lengths.
I even went so far as to prepare a paper
to be read before a certain learned society
on the discovery of a new type of atmo-
spheric, and was only just saved in the
nick of time from thus making a fool of
myself, by the unearthing of the true
cause of the trouble.

Among the other peculiarities of the
interference was that it reached its peak
only at certain hours of the day, although
when the weather was warm, and there
was moonlight, it was evident also in the
carly night hours. The most startling dis-
covery, however, was that it was strongest
when I took my portable testing apparatus
down to the beach, and I wasted a lot of
time trying to work out a theory of electro-
static charges being generated by the frie-
tion of the sea-water on the shingle.

I was rather hindered in my investiga-
tions by the hordes of so-called bathing
beauties who infest our seaside resorts at
this time of the year, as they, continually
pestered me to take their photographs,
being under the impression that my
apparatus was a cine-camera, and that I
was an R.M.A. agent, collecting data for
the selection of the Beauty Queen who is
to preside over Radiolympia this year.
Eventually I and my apparatus were com-
pelled to take refuge in a bathing tent, and
it was this very fact that Iéd to the solu-
tion of my problem, as I found that in the

Hindered by so-called bathing beauties,

bathmg tent the interference was so severe
that it practically blotted out everything.
Even then I should not have tumbled
immediately to the cause of the trouble
had not one of those sudden gales, for
which our climate is so famous, sprung
up one morning and blown away several
of the bathing tents, my own included,
with rather embarrassing results.

- I suppose that I ought to have known
from my earliest school-day experiments,
in producing static charges, that the vigor-
ous rubbing of the skin with a rough towel
would be bound fo produce trouble on
ultra-short wave lengths Try it yourself
and see. : .
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ALL-ROUND IMPROVEMENTS
IN PERFORMANCE AND QUALITY

LTHOUGH the past year or two has
/% seen no radical developments in receiver
design, with the exception of automatic
tuning, there has been an immense advance
in performance and reproduction. Even the
most modestly priced British receiver today
shows an incomparable improvement over its
prototype of 1936 and 1937.

The part player’%’ in this progress by Mullard
Red “E” Valves is worthy of special note, for

their outstanding advantages have solved:

many of the problems which previously
faced the designer.

electrical characteristics these valves represent

a fundamental advance. Their small physical
dimensions have facilitated chassis layout,
while at the same time setting a new standard
in reliability and freedom from mechanical
noise, Their unique principles and characteris-
tics have contributed in no small measure to
Quality reproduction, and have given real
entertainment value to short-wave listening.
In the table below, a typical “E” Valve
combination is described. It clearly illustrates
the opportunities which now exist for
including desirable refinements in receivers

Both in mechanical construction and  of practically every price group.
TYPE DESCRIPTION QUTSTANDING FEATURES EFFECT ON SET PERFORMANCE
ECH3 Triode-Hexode High Conversion Gain (0.65 mA/V); small };25 é:vgsrtigﬁggfﬁgn;;pg; O?Egg
1 ° &)
Frquency Changer ::)gfllsrﬁ;mﬁggtemdyne voltage; low heater noise level and reduced frequency
prion. : drift.
EFg Variable-mu Operates on ““Sliding Screen” principle. | “~Reduced modulation distortion.
H.F. Pentode Improved variable-mu characteristics; hxgh
slope; low anode current.
EBC3 Double-Diode-Triode Specialised design and “E” construction High Voltage Gain with minimum
result in great efficiency when employed as | distortion.
L.F. amplifier in R.C. coupled circuits.
EL3 Output Pentode " Power Output-—3.25 Watts at 5% distortion; Quality reproduction jwi“th ample
4.5 Watts at 10% distortion. output for normal requirements.
AZx Full Wave Rectifier - Good regulation characteristic. ‘Debehdable performance.

The Mullard Technical Service Department will be pleased to supply comprehensive data

or reply to any enquiries in relation to the Mullard " E” Series.

®

THE MULLARD WIRELESS SERVICE CO. LTD., Century House, Shaftesbury Avenue, W.C.2

Mention of ** The Wirveless World,””

when writing to advertisers, will ensure prompt atlention.
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Rack and Panel or Port-
able Equipments to suit
particular requirements

AMPLIFIERS—Units of 10 to 120 watts undistorted
output. (Yolume expansion and contraction
when required).

MiCROPH@NES——Caern, Ribbon, or Moving Coil,
SPEAKERS— ‘

fndoor t== & ins. to [0 ins. Cone P.M. units.

Outdoor ;= 3 ft. and 6 ft. Horns; metal
diaphragm units.

When sending in your enquiries, please state
approximate area to be served, and power supply.

To Sound Reproducer Sales—

LIMITED, RUGBY, ENGLAND

STC COMPANY

AzrioN

AS SPECIFIED JN THE “WIRELESS W@Riﬁ”
MAGHNETIC TER.EVI SE@N RECEH’ER :

The 5Wireless Wor!d"’ [abOraton;y,‘ in'

desugnmg their new magnetc Television .

Receiver, has specn"ed the use of a Ba rd

“ Cathovisor *’ Tube and its assocsa’ced

Scanning Equipment. ‘ By M. G. SCROGGIE, B.Sc., A.M.LE.E.

We suggest that those W‘ho W{Sh et abide Issued in conjunction with * The Wireless World "’

by the designer’s exact specification o L, LElonaieny el deels s e el

practical and reliable handboolk on the subject.
It gives the serious wireless worker complete

: . .
approacn a Baird Appomted Dealer. He can information from first-hand experience about

. taboratory equipment, the instruments which
suppiy your requirements, whatever they . are necessary and the correct methods of

. operating them,
~may be, and can show you the latest

384 pp- The fundamental principles. are fully dis-
q cussed, as well as the sources of power and
products of the Baird Company. 211 signals, instruments and measurements. Other

illustrations sections deal with ultra-high-frequency work,
the working out of results, and reference data.

ENQUIRIES FOR TUBES AND SCANNING PRICE There is also a collection of the most useful
EQUIPMENT ARE ALSO INVITED FROM 1 8/6 net  [Yjhols abbreviations, formulz, laws, curves,

MANUFACTURERS By post 9/

A complete index, numbered sections and
cross references enable the reader to find
&; TD what is reguired without loss of time,

CRYSTAL PALACE, ANERLEY HILL, S.E.I? . From Bookstalls and Booksellers or direct from the Publishers
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.|

Mention of " The Wireless World,” when writing to advertisers, will ensure prompi atteniion.
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Part [IV.~CONSTRUCTION AND OPERATI@N

N the previous articles the general
arrangement has been discussed in
detail, and we now come to the prac-
tical topics of building the apparatus

and afterwards adjusting it. Little need

be said about the actual construction, for
most points will be clear from the draw-
ings. In the receiver all connecting leads
are very short and must be kept so. The
arrangement of wiring and earthing points
must be carefully followed ; in particular;
the earthing leads for suppressor and
metallising must be short and of heavy-

gauge wire (No. 16).

It is sometimes said that a single- pomt
earth connection for each stage is the best,
but this is not so in this case. It was
actually tried, and the amplifier was found
to be somewhat unstable; rewired as
shown in the drawings, it was completely
stable.

No aenal terminals are provided on the
chassis, it being intended that a short
fength of feeder be attached te the two
primary leads from the aerial coil and
taken to terminals or sockets mounted on
any convenient part of the cabinet away
from the output end of the receiver. Simi-
larly with the earth. A stout lead should
be attached tceany convenient part of the
chassis and taken to an earth terminal on
the cabinet.

Earthing

The use of a good earth is an essential
safety precaution, but is rarely necessary
from the point of view of performance.
Never operate the equipment without a
good earth attached, especially when ex-
perimenting,  Normally, there is no
danger without an earth, but it is quite
possible for the entire chassis to become
hve if a transformer breaks down in a
certain way. A severe and even danger-
ous shock might then be obtained from
the chassis. If the chassis is properly
carthed, however, such a breakdown
would cause no danger; actually, there
would be a short-circuit and the fuses
would blow and save the apparatus from
further damage.

In constructing the time-base do not
forget that all leads attached to grid or
anode of each oscillator are at high poten-
tial—up to about 2,000 volts. - They must
be well spaced from chassis and from
other wires and components.

The wvalveholders used in this unit are
of high-voltage type, for the insulation of
the ordinary wafer socket is quite in-
adequate. As the HT supply to this unit

By W. T. COCKING

is only 330 volts—a value lower than that
adopted in many AF amplifiers—the ¢x-
perimenter may feel that no special pre-
cautions are needed and be tempted to

poke about inside at 1andom while it is

working. If he does he will be liable to
get an unpleasant shock, although hardly

This rear view of the equipment shows the
receiver on the left and the time-base on the
right.

a dangerous one. The rapid changes of
current through the coils on the fly-back
generate a back EMF of some 2,000 volts,
so handle even this so-called * low-
voltage”’ equipment with 'due respect.

“The focus coil is carried by three lengths
of 2BA rod, but is not fixed rigidly. As
will be seen from the photographs, each
rod carries a brass collar with a V-shapad
groove in its periphery. The focus coil is
held in these grooves, and its position can
be adjusted by screwing the collars along
the rods.

The power pack is built as a separate
unit on a plywood base. This is unsed
because otherwise a heavy-gauge steel
chassis would be néeded to give sufficient
rigidity for the weight of the transformers
and chokes. Do not forget to join all
transformer and choke frames together
and to negative HT, which is earthed. In
fact, all accessible metal parts should thus

S

N this last article dealing with the

Magnetic Television Receiver, the
construction and operation are dis-
cussed in detail.  The adjustment of
the scanwing gear and jfocusing
arvangements is treated, as well as
the setting of the receiver controls
Jor the best definition in varying
circymstances.  Some notes on the
performance obtainable are also given.

be earthed, to prevent them from acquir-
ing a static charge.

A small paxolin pdnel carries the two
valveholders for the rectifiers and the
bleeder across the high-voltage supply.
The leakage paths have been made
long enough for the voltage used
provided the apparatus is kept
reazoniably clean.

A cage of perforated gauze is
prmnded over the high-volt-
age part of the equipment to
guard against accidental con-
tact with it. ;

It is intended that the inter-
mnat connections shall not ex-
ceed one yard in
length, otherwise the
heater voltage drop
may be excessive.
They are better
shorter than a yard,
but this length is
satisfactory.

For the 4 v. 8A.
and 4 v. 3.5 A.
heaters use twin
110/36 flex, and for
the 2 v. 2.5 A, wind-
ing use twin 470/36
flex. The three HT and tube cathode
leads can be ordinary well-insulated flex,
and the 20 v. 0.2 A. leads should be of
motor-car ignition cable. A small volt-
age drop here is not important, but high
insulation is necessary. For the tube
anode use a length of really heavily in-
sulated cable ; the ordinary 1gmt10n cable
is hardly ﬁOOd enough.

Mounting the Deflecting Coils

Before mounting the tube it is conveni-
ent to slip two or three thin rubber bands
over the neck. The tube pushes in from
the front, a slot being provided to pass
the projection carrying the anode cap.
When the tube is home, turn it a little
clockwise so that the cap is in a conveni-
ent position ; then place the clamping ring
in front and run on the four retain-
ing nuts. These must be tightened so
that the tube is securely gripped without
throwing excessive strain on it. It will
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be found that finger-tightness is entirely
adequate,

In doing this care should be taken to
tighten up the nuts evenly a little at a
time, so that the tube is _kept square in
its mounting and passes centrally through
the focus coil. A small amount of adjust-
ment can be made afterwards, for the rear
piece of the tube clamp can be moved
somewhat relative to the chassis on the
bolts holding it to the chassis. The clamp
should be moved lengthwise on these
bolts until the flange on the tube at the
junction of the neck with the conical end

is between the pole pieces of the frame.

yoke.

The next thing to do is to mount the
line deflector coils.- These are curved to
fit round the tube neck, one above and
one below. Tt is here that the rubber
barids will be helpful to hold them in place
while the fitting 1s being carried on. The
coils must be placed horizontally wnth
equal gaps between them on edch side
and as near the conical part of the tube
as possible. If the coils are not horizontal
the top and bottom of the picture will not
be at right-angles to the sides. In other
words, the picture

Wireless
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WNo damagé will result if the LT leads are
reversed, but there will be a severe black
hum band across half the picture.

Before switching on, turn the tube bias
control R48 to maximum, thus giving
full bias. Allow a minute or two for the

tube and valves to warm up and then re-

duce R48 slowly. If all is in order the
blank raster should appear on the screen.
If a spot appears, neither time-bage is
working, and steps should promptly be
taken to find out why. If there is only
a vertical line, then the line time-base is
inoperative, while if there is only a hori-
zontal line it is the frame time-base which
is out of action.

i NormaHy, the line time-base is audible,
giving a high-pitched whistle, sometimes

will be a parallelo-
gram, but not a
rectangle. 1f the
two coils are fitted
with unequal gaps ©
on the two sides,
then top and bot-
tom of the picture
may not be
parallel. )

When catlsﬁed thd’[ the coils are in their

correct position, fit the shroud. This is
opened out ‘to ‘pass round the cdils, and
held Logethel by a couple of nuts. The
two projecting tongues are clamped under
the side screws on the frame yoke.
focus coil should be brought forward,
keeping its axis parallél to.the tube, until

it is about three-quarters of an inch

behind the line deflector coils.

The LT and grid connections fo the‘

tube are made by means of wander plugs.
Looking at the tube from the rear, the

base has three sockets unequally spaced.

The grid socket is the oné most widely
spaced from the others;
neath, the left hand of the top pair is for
heater, and the right hand for heater and
cathode. It is important that this right-
hand socket be the one which is joined
to socket No. 10 on the terminal block.

The-

if this is under--

with an attached
rattlie. This comes
chiefly from Vi3,
and I a  useful
indication that the
time-hase i work-
ing. It can be very
largely suppressed
by fitting a small
canvas bag over
this valve.

These hotegraphs . -

show "Lheptl? 'tube? in The raster b il
place and illustrate probably be
the fitting of the line blurred, and the
deflecting coils. In focus control

“the first picture the

coils are absent, in

the second they are

held in place by rub-

bet bands, and in the

third the shroud-is
fitted.

should be adjusted
to correct this. If
it is found that the
correct focus point
lies outside the
range of R4y, the

focus coil should be -

moved along the neck of the tube. For
any position of the coil there is a certain

" coil current for correct focusing, and, con-
versely, for any coil current within limits .

there is a critical pogmcn of the coil for
focusmg
The range of control aﬁordea by R47

is limited, and so the coil position must

be correctly chosen.

- When satisfied that the time-bases are
operating correctly the receiver should be
attended to. Turn R48 to full resistance
and ~switch off. Allow at least two
minutes before doing anything else; in

other words, give C42z ample time to, dis-

charge. Make a rule of doing this.

“Incidentally, in normal use it is advis- -

able to black out the picture by R48
before switching off and to see that this
resistance is at this end of ifs travel before
switching on. Conditions are then better

JULY zoth, 1930.

for the tube, for there is much less risk
of the screen being burnt.

When first putting the receiver into
operation it is necessary to adjust the IF
and RF circuits, and it is convenient not
to have the high voltage on the equipment
while doing this. The HT rectifier V1iy
should be removed before switching on,
therefore, and it is also-as well to discon-
nect the tube anode lead at each end. The
high voltage will then be on the trans-
former secondary only.

The easiest way of lining-up the ampli-
fier is with a test oscillator, which need
not be modulated. Disconnect R24 from
chassis and insert a low-range milli-
ammeter. Clip the oscillator output to the
grid of V5, removing the normal grid clip,
and with full oscillator output at 13 Mc/s
adjust L7 for maximum output. Transfer
the oscillator output to V4 and adjust L6,
and so on until L4 has been adjusted with
the oscillator output to the grid of Va.

Then check over the adjustments of all
four IF couplings. All circuits are now in
line, but the band-width will be rather too
narrew for really high definition.” Except
when the receiver is a lotg way from the
transmitter, when it is best to broaden the
response on the vision signal itself, the
next step is to widen the pass-band. To
do this adjust the oscillator input until a
convenient deflection is obtained on the
detector meter—say, one milliampere.
Then screw up L6 until the meter read-
ing is halved. Then increase thé input
to bring the detector current back to iis
original value, and unscrew L until the
current falls to one-half.’

Adjustmé the Receiver

This procedure has beﬂn found to give
a pass-band which is' very nearly sym-
metrical about 13 Mc/s and which is
about 3 Mc/s in width. Thé band-width
can be further broadened by more mis-
tuning these circuits, but it is advisable
to leave this until signals have been re-
ceived. In some districts & compromise
between band-width and sensltlwty may
be necessary. '

- The next step is to attach the aerial and
to tune in the vision transmitter. If a pair
of phones is available connect them in
series with a condenser of 0.1 pF or so
between the tube grid and chassis. One
setting of C8 will be found at which
the sound transmission is audible, and
another at which the vision signal comes
in. The characteristic sound of the frame
sync pulses will be recognisable at once,
but the line pulses will be inaudible unless
the phénes are exceptionally good.

“Tune in the vision signal on C8, and Lx
and Lz, and then get the CR tube in
operation. If no phones are available, this
preliminary tuning will have to be done.
on the tube, and it is then more difficult
to distinguish between the vision and
sound signals. Whichever is tuned in,
light and dark patches will appear on the
screen, but their appearance will be
greatly affected by the setting of the line
frequency control in the case of the vision
signal, but not much affected with the
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sound signal. In this latter case, more-
over, the light and dark patch\s are
always horizontal.

Make sure the tube bias“tontrol is set
for maximum bias; that is, R48 sheuld be
set for its full resistance. Swifch off. Wait
a minute or two, insert the rectifier V17,
connect up the tube anode lead at each
end, and switch on. Walit a minute or so
for the rectifier to warm up and with the
gain control at minimum (Rr5 at full re-
sistance), reduce the tube bias gradually
until the raster is visible. Then increase
the bias until the raster is just blacked
out. Then turn up the gain control. A
series of black and white patches and lines
will appear on the screen and will prob-
ably be chasing one another over the
screen. Set the gain control to give mod-
erate brilliancy and adjust the frequency
controls,

Start with the frame hold. As this is-

turned it will be possible to distinguish
amid the pattern on the screen a horizontal
black line moving vertically. The rate at
which it moves depends on the setting of
R43 and over a small range of settings

An underview of receiver and

time-base which clearly shows

the arrangement of parts. The

sync separator and DT restoring

dinde are mounted beneath the
chassis.

fections
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R38. The pattern will change rapidly and
over a small range of settings the picture
will appear and lock in firmly. Now care-
fully adjust the focus control R4y for
maximum sharpness of the horizontal
scanning lines,

Receiver gain and tube bias should now
be adjusted for the best picture. At first
the tendency will probably be to make the
picture too black and white, so that a soot
and whitewash effect is obtained. A very
bright contrasty picture is so secured, but
the detail in the black, and often in the
white also, is lost. Normally, the settings
of the two controls should be so related
that any further reduction in tube bias
makes the frame fiy-back lines visible in
black parts of the picture. Ideally, this
tube bias would be always correct and it

~would be independent of the gain control

setting: In practice, the controls are to
some extent interdependent, due to imper-
in the DC restoration, tube
characteristic, transmission and so on. It
will be found, however, that the optimum

‘tube bias does not vary much and is quite

close to the value first found by blacking
out the raster with no signal.

this line or band will lock in at the top or
bottom of the picture and disappear.
Then turn the line frequency control

Close examination of the picture may
show that proper interlacing is not secured.
If this is the case, a slight readjustment

59-

of the frame frequency control should
remedy matters. If the picture ratio is
incorrect, it can be adjusted by Rys; the
circle in the tuning signal at the beginning,
and the adjustment signal at the end of a
transmission should be a circle, not an
oval.

Before going any farther it is probably
advisable to spend an hour or so watching
the picture at normal viewing distance and
making a few notes of any defects. The
synchronising is very good in this equip-
ment and should hold throughout a pro-
gramme without attention. If the controls
are untouched, the picture will not lock in -
straightaway when it is next switched on,
because the controls are affected by tem-
perature to some extent. If the confrols
are not touched, the picture will lock in
after about five minutes and remain stable.

Normally, therefore, it is advisable: to
switch on 5 or 10 minutes before the start
of a programme. The picture can, of
course, be synchronised straightaway by
using the controls, but then further
readjustments may be needed during the
warming-up period of yo minutes at most.

The most likely defects to be found at

this early stage are a cut-off on one side of
the picture before the edge of the screen
and a picture which is not centred on the
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screen. The former is caused by the
beam hitting the side of the tubg, usually
at the shoulder where neck and cone join.
It will occur if the line deflector coils are
too far back on the neck towards the focus
coll, but is usuvally caused by the focus
coil being incorrectly set. This effect can
normally be avoided and the picture cen-
tred by adjusting the focus coil by means
of its supporting collars. Not much tilt-

ing of the coil should be needed—never so
much that the coil is forced askew against
the neck of the tube.

Now for the question of definition. This
should be judged at about normal viewing
certainly not at less than two

distance,

'Focu
PICTURE
HE!uHT

e
| FREQUENCY

This front view of the equipment shows the
four “‘ semi-varizble ’’ time-base controls.

feet, and with moderate brilliancy. Unless
the tube focus is poor, the vertical defini-
tion depends on the number of scanning
lines and is unchangeable. It is the hori-
zontal definition that should be judged.

Note especially the edges of vertical
lines. A black line on a white background
may be fuzzy on its right-hand side; that
is, the black changes gradually to white.
This indicates that the high frequency re-
sponse is not good enough and the effect
of mistuning L5 and L6 a little more
should be tried. )

Alternatively, and often better, single-
sideband reception can be tried. Mistune
C8 so that the brilliancy drops to about half
and then turn up the gain control. This
about doubles the effective band-width and
is the condition which the writer usually
adopts. Mistuning C8 on one side will
probably bring in interference from the
sound transmitter. If this is found, mis-
tune on the other side of the poin‘t giving
the strongest signals,

It is usmlly advisable also slightly to

mistune the two RF circuits on either side

of resonance, especially when
signals are received.

At certain settings of C8 transient dis-
tortion may occur. This takes the form
of an oscillatory change of current on
transients. A black bar on a white ground
affords a good test. On the left-hand side
the signal changes from white to black,
and following the initial change there may
be a greyish line visible on the black body
of the bar. The effects are more notice-
able on the change from black to white in
the right-hand side. Immediately adjacent
to the bar transient distortion will produce

strong

“Alexandra Palace.
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an abnormally bright band followed by

- one which is slightly less bright than the

correct background shade.

If present in very small degree, thls
effect is very useful in increasing the
apparent sharpness of the picture.
is mo harm in a very small amount, but
its presence should not be detectable as
such at the normal viewing distance, only
on close inspection of the picture.

1f for any reason the received signal is
very weak, a clean background will not
be obtained on account of valve hiss. The
use of a good aerial is thus advisable. The
sensitivity is such that with all circuits at
resonance a bright picture can be secured
in The Wireless World Laboratory on a
few inches of wire for an aerial, This
is on the eighth floor of a steel-
framed building, which very effec-
tively screens the laboratory, so that
an internal aerial is very
poor indeed. Definition and
background are both pocr,
however.

As the band-width is in-
creased by mistuning the
circuits the definition im-
proves, and as the aerial is
increased in size to compen-
sate for the reduced sensiti-
vity, so the background im-
,‘ % proves. At normal band-
Pwomd width for high-definition,
) the sensitivity is still ade-
quate for a poor indoor aerial and the
background is reasonably good, although
some signs of the valve noise can be de-

tected. g

With the normal outdoor dipole and re-
flector, of course, a very strong signal is
obtained and nothing like full gain is
needed.

The precise arrangement needed in
any individual case depends upon
local conditions and the distance from
Up to about 10 miles
a vertical dipole will probably suffice; this
can be centre-fed or end-fed throtgh a
quarter-wave matching section. The lat-
ter is often morc convenient to erect, but
does not seem to be quite as efficient.

Beyond 10 miles a centre-fed dipole
with reflector should certainly be used.
The farther away the receiver is from the
transmitter the more important dees
height become, and at distances of more
than a few miles the aerial should always
be out of doors and as high as possible. It
should be connected to the receiver by a
twin-wire feeder of 70-80 ohms impedance,
such as the Belling-Lee HIF Low Impe-
dance Transmission Line.

In conclusion, it may be remarked that
this equipment is for vision only and it is
intended that a separate receiver be used
for the sound channel. Where possible
this should be a straight set and one RF
stage with a reacting grid detector will
usually be adequate. It can, of course,
be fed from the same aerial. A super-
heterodyne is not advised, owing to the
danger of serious interference troubles
arising through the use of two oscillators.

As already stated, the receiver has had
a very lengthy testing period in The Wire-

There’
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less World Laboratory and has proved
reliable and capable of an exceedingly
geod performance. The brilliancy is ade-
quate for daylight viewing provided that
direct sunlight is excluded from the room
and.the syr'chromsmg is stable and reli-
able. The definition is very high and the
focusing is good. It is not perfectly even
over the whole raster, for it deteriorates
somewhat on the left-hand side ; except at
unusually great brilliancy, however, even
here it 1s barely noticeable. The frame
scan is not perfectly linear; the non-
linearity, however, is confined to the ex-
treme top and bottom of the picture, where
it is rarely noticeable. At the top the first
few lines are too widely spaced and at the
bottom the last few are too closely spaced.
This non-linearity is occasioned by the
extreme economy of current consumption
in the frame scanning oscillator.

These points'are mentioned in order that
no one should think his equipment is de-
fective if he observes them. They are all
small and are not noticeable in ordinary
viewing, but they can be detected on @«
close and critical examination of the raster.

The Wireless Ind;xstry

. McCARTHY, Lid., have removed their
Sales and Service Department {rom 92,
Queensway, Bayswaler, to Wyndham Works,
Oldham Terrace, Acton, London, W.3. Details
of new Hartley Turner and McCarthy apnantus
will be announced shortly.
&= G B <P
Vortexion, Ltd., 182, The Broadway,
Wimbledon, London, $.W.19, have just issued
a folder containing a series of leaflets dealing
with their amplifiers and PA equipment.
< B
The Chloride Electrical Storage Co., Ttd.,
have introduced a further 14-volt IT battery
for use with the new all-dry battery sets. It
is the Drydex No. Hr161, which measures
3% x 2% x 54 inches and is priced at 3s. od.
S P < e
A brochure describing the ‘° Talkomatic
record-reproducing equipment and its applica-
tions has been received from Anglo-Scottish
Scales, Ltd., 5, Charles I.ane, St. John’s Wood,
Tondon, N.W.8.

3

McMICHAEL MODEL go3.

The receiver chassis in this neat table-model
radiogram is similar to that of the Model 390
recently released and is a three-valve (plus
rectifier) superhet with a double diode
penitode in the final stage. Tone correction
on the gramophone side is effected by
introducing selective negative feedback. The
price of the Model go3, which is for operation
from AC mains, is £14 17s. 6d.
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GERMAN TELEVISION PUSH

Cversea Market snd People’s Receiver

LTHOUGH there is at pre- 4
sent no regular television
service in Germany, despite the
fact that the Post Office has
completed the second mountain-
top transmitter, the German
authorities are not slow 'in seiz-
ing évery opportunity aflorded
to create an oversea market.
Recently a South American
television demonstration tour
was undertaken., This started

in Baenos Aires during the
‘World Postal Congress, and
after some weeks there has

cost some fifty pounds. A fea-
ture of the receiver is its flat-
ended square cathode-ray tube
which gives a flat picture 19.5

by, 22.5 cm. Dr. Ohnesorge, the.

Minister of Posts, states that the
price to be fixed for the televi-
sion ‘receiver will remain un-
changed for some years to come.

The German television O.B.
vans will be brought out from
their resting places for the radio
exhibition demonstration trans-
missions—they have not been
used for a public transmission

AFEATURE of Germany’s People’s television receiver, which will be the
only televisor on view at the German radio show, is the flat-ended
square tube.

since visited Rio de Janeiro and
Santiagoe de Chile and will later
go to Guatemala. The demon-
stration apparatus. consists - of
cameras, a transmitter cmd re-
ceivers and the 7180-line cable
telephone-television- system. .
The apparatus for the Italian .
television service has been .sup-.
pled by the German Post Office. -

The first public-demonstration--|-

-fromt . Monte
are to be. given

transmissions
Mario, Rome, .
this month.

Pecple’s Television Set

Only one television receiver
will be seen at this year's Beslin,
Radio Exhibition 'which opens
on July 28th. It is to be called
the television standard receiver
and has been designed by the
five firms concerned in German
television developments who will
manufacture some 5,000 by the
end of this year.

The mnew -set, full fechnical
details of which have mnot wyet
been disclosed, is a table model.
Tt covers television sound and
vision channels only and will

. service does begin,

since last vyear’s show. The
Minister of Posts has announced
that further television O.B.
vans will be operated in Nurem-
berg, Munich and other cities
connected to Berlin by tele-
vision cable. When a television
Berlin will
thus be able to relay scenes from
these cities.

CANADIAN RADIO CHIEF
N ENGLAND

‘,NEAJOK GLADSTONE

MURRAY, general

-manager of the Canadmn Broad-

casting Corporation; arrived in
England last Thursday .accom-

“panied by Mr. L. W. Brocking-

ton, X.C., chairman of the
Corporation. Tt is understood
his main objective is to discuss
with the B.B.C. the possibili-
ties of regular programmes
from England for transmission
from the C.B.C. network,
which, when it takes over con-
trol of all the privately owned

" tramsmitters in September, will

total nearly 160 stations.

CANADA’S RECEIVER
SALES

Production Figures Doubled

ALES of receivers in Canada

in the first quarter of this
year, which were the highest
since 1932, showed an increase
of more than 20 per cent. on
the first quarter of 1938.
Accompanying this sales in-
crease production was doubled
as compared with the first three

months of last year. The actual
figures were: sales 40,073, as
against 33,075, productions,

33,611, as compared with 15,648.
Nearly half the sets sold during
this period were  purchased in
Ontario, ~ with . Quebe¢ second
with well over a hith of the
total.

The number Qf receivers
licensed in Canada in the fiscal
year ended in March, according
to preliminary ﬁgures was
1,221,000.
figure was 1,104,200.

WESTERN ISLES RADIO-
'PHONE SERVICE

Y  the inauguration of a

radio-télephone service the
Barra Idles and the southern
portion of South Uist, which lie
off the West Coast, of Scotland,

A

will be linked to the mainland

for the first time. The service,
which was opened to the public
last Thursday, is operated from
Oban, Argyll.

The Oban - Barra telephone
circuits work on ullra-short-
waves, the island radio station
being at Breivig, a few miles to
the north of Barra. The circuits
are extended to South Uist:

| Island by means of submarine

cables to Loch Boisdale.

The previous year's
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BROADCASTING IN
HYDERABAD

‘A Regional Scheme Started

THE Nyzam of Hyderabad’s

“Government has been oper-
ating a low-powered broad-
casting transmitter for some
time, preparatory to installing
four transmitters for a linguistic
regional service. So far, two
Marconi transmitters have been
erected, one near Hyderabad
city and the other at Auranga-
bad.

The medium-wave transmitter
near Hyderabad is located at
Surcornagar, eight miles from
the city. The transmitter sup-
plies an unmodulated carrier
mput of 5 kW to the aerial.
Opeérable o any wavelength
between 200 and 545 metres, the
actual fnquencv being USPd is
730 ke /s (471 metres).  Studios
in the city are connected to the
transmitter by overhead and
underground cablés.

The trapnsmitter ‘at’ Aumnga«
bad, which is 320 miles north-
west of Hyderabad city, is
primarily mtended as a relay
station with a very limited field.
It is very lowpowered, deliver-
ing a s5o0o-watt unmodulated
carrier input to the serial. The
allocated wavelength is 319.1
metres (940 ko/s).

The scheme in Hydemhad
the premier Indian State, is, of
course,  in no way associated
with  All-Imdia  Radio’s pro-

-gramme of extension in British

India.

WEREQ ‘VMRE ESS
_Initi’ai P(‘ Expenditurs

ENTRAL LONDON, Edin-

burgh, Birmingham and
Manchester will be among the
first places to be equipped for
the proposed Post Office wired
broadcasting system.

In order to obtain Parlia-
mentary authority for the ex-
penditure mnecessary fto initiate
the service, a sum of {50,000
for the Post Office was included

SCHWARZENBURG, Switzerland’s first short-wave transmifter for
her people abroad, as it appeared after the fire which, as recorded

last wesek; d_estsoyed the station.

t was entirely Swiss built nnder

Marconi licence, and an order has been placed for a replica, which

it is hoped to have completed early next year.

in the meantime,

Swiss transmissions will, as in the past, be transmitted from the League
of Nations station at Prangins.
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News of the Week—

in the supplementary estimate
for f11,929,050, which
issued last week.

PRICE REDUCTIONS

Germhan Receivers and Valves
HE German radio industry
has considerably reduced
the prices for the new season’s
sets. A four-valve superhet
covering the short waves can be
purchased for as little as /8 16s.
at par. One of the cheaper
sets, a four-valve superhet at
Rm, 236, is the first of its type
to give daylight reception in
Berlin of the Droitwich long-
wave transmitter without inter-
ference from the powerfol
Deutchlandsender.,

Replacement valves have also
been reduced in price by as
much as 30 per cent., although
valves used by manufacturers
have retained their old prices,

was

Wireless
World

FROM ALL
QUARTERS

Papal Wireless Blessing

His Hovrmwgss 1HE PoOPE has
decreed that the Plenary In-
dulgence which is bestowed with
the Apostolic Benediction, Urbi et
Ovbi (to the city and to the
world), extends to those who re-
ceive the benediction by wireless
in exactly the same way, and

under the same conditions, as
those who are actually in = his
presence.

450 Kilowatis

Rapro-NaTionaL, the new high-,

power French broadcasting station
at Allouis, will be opened by the
Minister of Posts, Telegraphs, and
Telephones on July zznd.

D.C.C. Wire

Among items recently placed on
exhibition in the Science Museum,
South Kensington, is a machine,
which was used from about 1837,
for covering wires with silk and
cotton. ® It was at one time owned
by Mr. W. T. Henley, one of the
pioneers in this field, and was
probably made by him.

AVIATION STATIONS IN
INDIA
HORT-WAVE stations, pro-
viding additional communi-
cation for the trans-Indian air
route, and Adcock direction
finders, are being erected by the
Posts and Telegraphs Depart-
ment at various places on the
route, and are expected to be
completed this year. Medium-
wave transmitters and comple-
mentary receivers were installed
last year at six different places,
and the present work will com-
plete the chain of stations.
Apart from the work on the
main trans-Indian route, the
new short-wave station at Poona
is expected to assist greatly in
the collection. and distribution
to aircraft of meteorological in-
formation.

SUNDAY TELEVISION
ON the ground that the trans-
mission of theatrical tfele-

vision performances by the
B.B.C., ‘““a semi-Government
service,”’ is an injustice to the
““Yving '’ theatre, a campaign
for the Sunday opening of

theatres is to be launched by
theatre managers.

¥
}
i
I

Sound 41.5 Mc/s

GERMAN 441-LINE TELEVISION APPARATUS, in-
cluding camera, film-scanner and amplifying ejulpment,

Television

ae ¥

has been installed at Monte Mario, Rome, in readiness for
the opening of a television service.
has been ordered for Milan,

camera supplied is shown on the left.

Similar equipment
The interior of the Fernseh

An hour’s special filtm transmission in-

i

___________________________________________________________________________________________________________________ .

Programmes
) SUNDAY, JULY 23rd.

JULY z0th, 1939.

Television Aerial Connectors

A spEciFicaTiON for standard
plug-and-socket  connectors for
television aerial feeder” cables has
just been prepared by the Radio
Manufacturers’ Association, Two
separate designs have been stan-
dardised, one being for co-axial
cable only.

Radis on Trans-Asiatic Expedition
Contact  between the three
motor vehicles which will be used

" for the Lawrence Thaw Trans-

Asiatic Expedition will be main-
tained by a two-way ultra-short-
wave radio-telephone link. The
equipment has been installed by
General - Electric (U.S.A).
Quarter - wave ““fishing -rod **
aerials are fitted to each wvehicle.
The expedition, which recently
arrived in  France from the
U.S.A. 1s expected to arrive in
Bombay next spring.

Characteristic Curves

ALL our readers know some-
thing of the characteristic curves
of valves, but how many of them
—even those who are amateur
photographers—know what is
meant by the characteristic curve
of a film or plate? Yet every film
and plate is sclentifically graded
under its characteristic curve.
This mystery is explained in this
weck's  issue of The Awmateur
Photographer, dated July r1oth.
It is a special holiday number,
and every phase of holiday use of
the camera and how {o secure
really good mementoes is  dis-
cussed.

Radio Air-raid Sirens

Ir is reported that the Govern-
ment has been supplied with de-
tails of the radio-controlled air-
raid sirens installed in Man-
chester. Simultaneous or indepen-
dent control of the city’s sirens
is operated from a central trans-
mitter.

Vision 45 Mc/s

day. The National or Regional

approximately 7.45 to 9 p.m. daily.
THURSDAY, JULY 2zoth.

Cooper in . Cabaret. 3.30,
News. 3.40, Cartoon Film.

on textiles by hand.

Intimate Cabaret.

9.40,

and Williams in
British Movietonews.

Bernard Shaw’s “ The Man of Destiny.”
FRIDAY, JULY 23st.
3-4.30, “ Sheppey,”’
Somerset Maugham.
$-10.30, ** Suspect,” a drama
Percy and Reginald Denham.
SATURDAY, JULY 22nd.
3, The Jacquard Puppets.
British News. 3.25, Animal Cartoons.
Demonstration of Bee Keeping.
Tilm.

forte).

tended for demonstration purposes -will be
given from 11 a.m. to 12.noon each week-
pro-~
gramme will be relayed on 41.5 Mc/s from

3, Stanley Holloway, Jean Colin and Edward
Gaument-British
3.45, Hand Block
Printing—the ancient craft of printing designs

9, Tommy Handley, Eve Lister and Bennett
9.30,
“ Sunday in the
Country,” No. 5—The South Cotswolds. 9.55,

a dramatic comedy by

by Edward

3.15, Gaumont-
3.35,
3.45, Cartoon’
3.50, Claude Dampier and Billy Carlyle. .

9, Cabaret (as on Thursday at 3 pm.). 9.36,
British Movietonews. 9.40, Cartoons by Van
Dock. 9.50, A Darts match. 10.5, Film.

10.15, Music Makers: Joan Davies (piano-

9.5, Lilli Palmer and Barry Jones in “ One
Night, One Day .. .”, a comedy by Cecil
Madden. 10.25, Music Makers : Betty Humby
(pianoforte). : '

) MONDAY, JULY =24th.
3-4.30, “ Bridge Head,” Rutherford Mayne's
drama of Irish life.

9, Guest Night No. 8—Is Modern Sport a

".Good Thing ? 9.30, British Movietonews. 9.40,

scenes from bygone

“ Re-view,” songs and
10.15, Cartoons

shows. 10,10, Cartoon Film.

by H. M. Bateman.
TUESDAY, JULY 25th.

3-4.30, “ Suspect ” (as on Friday at 9 p.m.).

9, Intimate Cabaret, with Iréne Prador (songs)

and A. C. Astor (ventriloquist). 9.30, Gaumont-

British News. 9.40,  Circumstantial Evi-
dence 7 : a ‘‘telecrime” by Mileson Horton.
10, Film. 10.1¢, C. H. Middleton. 10.20,

Music Makers : Mildred Dilling (harpist).
WEDNESDAY, JULY 26th.

3, O.B. of bicycle polo at Roehampton Club.

3.20, Vanity Fair. 3.35, Diana Ward, songs.

3.40, Gaumont-British News. 3.50, * This

Cruising,” illustrated in verse and cartoon by

Reginald Arkell and Harry Rutherford.

9, Rough Island Story—No. 6 * Steel and

Steam.” 9.25, British Movietonews. 9.35,
Vanity Fair. 9.50, Cartoon Film. 9.55, * Tor
Your Delight’’; programme of songs and

dances. 10.25, The Planet Mdrs : Dr. Waterfield.
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African SW Stations

TRAIGHT f{from the horse’s mouth—in

other words, from a reader living in
those parts—comes some information about
certain African short-wave stations that
may be of use to DX’ers. Mafeking, in
Bechuanaland, broadcasts regularly on the
49-metre band between 7 and 8 p.m. GMT,
This band also contains, of course, the well-
known Johannesburg and Capetown trans-
missions, which are on from 4.45 to 8.30
p-m. GMT. Then, still on the 4g9-metre
band, there’s Lourenco Marques, in Portu-
guese East Africa, which works every even-
ing, closing down at 8 o’clock GMT. This
station also uses a z25-metre channel.

LS

ing from 6 o’clock to 8 GMT. The opening
announcement is: ‘° This is Salisbury and
Bulawayo, calling from the G.P.0.; Salis-
bury.”” Bulawayo’s short wavelength is
48.8 metres. I've given all the times in
GMT for the sake of readers abroad as well
as those in this country.

e ™
Battery Progress

™S wonderful what strides have been

made in the production of dry batteries

and particularly of wireless HT batteries
during the past few years. Some tests that
1 made recently show that the standard

capacity battery of to-day is, despité its far

lower price, a'better performer than those of
five or six yedrs ago. hen 1z20-volt HT
batteries appeared at 6s. and even at 5s. I
feared the worst. It didn’t seem possible to

_ turn out a reasenably good battery contain-
ing 8o cells for the money. But it has been
done and that’s something of a triumph. It
is especially good that the British-made
battery has driven its foreign-made competi-
tors right out of this market in a fair and
straight fight. Not so long ago, you saw
foreign batteries everywhere. They came
from France, Switzerland, Germany, Bel-
giurn and other Continental countries. Now
youw'd find it difficult’ to get hold of one.
American competition, which used to be
considerable, has also ceased to exist for the
plain and simple reason that we can now
make good batteries so cheaply by up-to-
date methods that it no longer pays to im-
port them.

And the Battery User

Users of battery-operated receivers have
benefited vastly by the improved methods
of battery-making. To look at the position
from one viewpoint, they can now obtain a
good HT battery for less than a low-grade,
poor performer used to cost. And there's
more in it than just reduced running ex-
penses: the battery user is getting better
quality from his set than he did., One of

the big troubles not so long ago was the fall |

in EME which took place during an even-
ing’s run. The HT battery had perhaps
been resting for 20 hours befere the set was
switched on. In that time recuperation

might have raised its EMF from g5 to 105 -

volts. A poor battery very scon loses a large
part of what it has gained by recuperation
when it is placed under a fair load; hence,
though the set might start at 6 p.m. with

Salis-.
bury, in Southern Rhodesia, relays its 440-
metre transmission on 50 metres every even-

By “DIALLIST’

105 volts available for its plate circuits, this
figure might be down to under 100 by 6.30
and the decline would continue at,a less
rapid rate during the rest of the run. In
those days nearly all sets had separate grid
bias batteries; if the GB was correct at
6 p.m. it would be far too high before the
evening was out, with inevitable evil effects
on the quality.
A )

End-of-Evening Distortion

There may have been an enthusiast here
and there who reduced this grid bias voltage
from time to time during an evening—it
would have to be from time to time, since
cach lessening of the negative bias would
mean a heavier HT current drain, and there-
fore a quicker fall in the F¥I voltage. But
most listeners, if they adjusted th@ GB at
all, did so only at long intervals. - Iii-the
modern set you have three favoural‘le fac-
tors. For the same (or better) performance
the HT current drain is smaller, mainly
owing:. to- valve improvements; the HT
battery itself is better able to stand up to
the load imposed on it owing to its more
effective depolarising arrangements ; the vast
majority. of battery sets now have automatic
grid bias. If the last is properly arranged

so that  the section, of the HT bat“tuyf

BAIRD MODEL 7T.25—O0f the five controls
ire this new {elevision receiver, only one is
devoted to television and is us r»d for picture
contrast. The remainder contrel the four-
waveband superheterodyne receiver. The
vertical . scale has individually illieninated
veavebands znd is calibrated with station
names. The picture is 10in. = 8&in. and is
viewed directly through a plate glass window.
The overall dzmens;o*zs of the recsiver,
which consumes 150 watts, are 412%m A
z1in, X 16jin. and the price is 47 guineas.

devoted to grid biasing is under the same
load as the rest of the battery, the grid bias
falls automatically, keeping pace with the
fall in the plate voltage. End-of-the-evening
distortion, once so noticeable a feature of
the set worked from a standard capacity HT
battery, has thus become a rarity,

Why Not Valves?

Il‘ S a pity that our valve manufacturers
can’t drive their foreign competitors off
the market, as the battery manufacturers
have done, by beating them at their own
game. At present, foreign-made valves can
be sold in this country at prices below those
of British-made articles. It therefore pays
to import them and the numbers coming in
during a year reach vast totals. I've long
bei*eved that our valve makers could very
quickly stop this and benefit themselves
enormoualy if they would drastically reduce
the prices that the public has to pay for their
wares. Why is it that one sees so few sets
containing more than four valves at the out-
side? ' It’s mainly because the man in the
street shies at a large number because hels
afraid of the possible cost of replacements.
Why are valves worked long after they’'re
worn out? .Normally because new .ones
would cost more than the set is worth.
American sets containing quite.a number of
valves don’t sell too badly here; and those
who buy them don’t work their valves till
they drop, for cheap renewals are nothing to
worry about. If only our makers would
adopt a really bold price policy, I’ m sure
ihat its good resu}ts would surprise them,

HENRY FARRAD’S SOLUTION
{See page 50)

IF distortion is introduced by turning up

the volume control, it must be due to
overloading of some part; but, as the
volume control effects the signal level only
in those parts following it, the overloading
must be there. If the fault causing the loss
of volume were located somewhere in ad-
vance of the volume control, the signal level
would not be increased above normal
anywhere in the set and there would be no
overloading. As in the type of set described
the volume control is normally just before
the output stage, the fault must, therefore
be in the output stage, output transformer,
or loud speaker. As the fault appears when
the set has been moved to another house,
extension speakers or wiring can be ruled
out. Moreover, nothing that could happen
on the speech coil side of the transformer,
external or internal, could cause a consider-
able rise in HT volts. And it is doubtful
that the rise caused by even a total inter-
ruption of current to the output stage could
be described as considerable, and as output
can be obtained the current cannot be totally
interrupted. The only fault that would
cause such a rise seems to be a short-cir-
cuited field winding, the drop in volume
being due to the loud: speaker running on
its residual magnetism only, so that the out-
put stage would be grossly overloaded be-
fore volume could be restored to normal by
the volume control. The increase in hum
confirms this diagnosis.



Continued {rom page 29 of
last weelk’s issue

1 N this wmstal-

the
author deals with
the design of the
modulating
amplifier, power

ment

supply umits and
then describes the construction
of the complete- iransmitter.

S amateur transmitting licences per-
“mit the use of telephony on all the
allotted frequencics, modulation
equipment forms an essential part
of all amateur transmitters. The modu-
lator designed for this set conforms closely
to present-day conventions and a detailed
description is not considered to be neces-
sary. It may be mentioned, however,
that the phase-splitting circuit which is
used here is highly satisfactory and gives
no trouble from hum, which sometimes
occurs with circuits where-half of the fotal
anode resistance of the phase-splitting
valve is connected between the cathode
and earth. In the present construction

the initial H63 stage V4 was arranged
to be driven direct from the microphone

.
transformer in
conjunc-
tion with a high-sensitivity
carbon button microphone.
Space has been left on the chassis for a

pre-amplifier stage in case higher gain .

should be required for a less sensitive
microphone.

The modulator

@ chassis, The phase

inverting control Rz4 is seen

between the two KT66's at the

right. If desired, an extra stage

of arnplification can be fitted in the space at the
left.

A Dbattery fed pre-amplifier, consisting
of two low-gain resistance-coupled triode
stages, in conjunction with a moving-coil
microphone, has been used to feed the
modulator unit with excellent results, the
sensitivity and quality both being highly
satisfactory. '

“The modulation transformer has a diffi-
cult function to perform and a high-
quality transformer of really .adequate
dimensions is a worth-while investment.
In this transmitter a U.T.C. Varimatch
type VMz was used and has been found
to be completely satisfactory. For correct
impedance matching the two KT66 modu-
lator anodes should be. connected to the
pins numbered 8 and 11, while 9 and 10
should be connected together and taken
to the HT line.
The secondary
winding, which 1s
connected in the
lead - feeding the
anode and screen
of the KT8, is ob-
tained by joining
the pins 3 and 4
and connecting” to
2 and 6. A switch,
S1, is provided to
short-circuit the
secondary winding
when the modulator

The power supply for the
RF chassis. The open type
fuse is seen in the Jlower
left corner. The power
supply for the modulator
is identical with this, except
that the 4 mid. reservoir
condenser C27 mounted just
above the fuse is omitted.

is not required so as to avoid the dan-
gerous voltage surges which would other-
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wise occur as a result of keying the cathode
current in the KT8.

The RF chassis and the modulator
chassis each have their own separate
power supplies. For the former the
power supply is designed to give either 550
volts for telegraphy or 480 volts for tele-
phony.  The reduction to the lower
voltage is nécessary when modulating in
order to avoid exceeding the safe working
himits of wvoltage and current. = The
switching is very simply effected by
arranging a 4-mfd. condenser, C27, in
series with a switch, $3, across the input
to the filter. With the condenser con-
nected in circuit, the output voltage is
about 550 volts, and when it is switched
out of circuit for telephony working,
thereby converting the filter to the cheke-
input type, the reduction to about 480
volts is effected, and there is the added
advantage that the regulation of the power
supply is improved just when it is most
needed.

The transformer for the RF power unit

ALUMINIUM BRACKET

Told
k canrying G4

AN
VI T LIT 027 2l 2

NN ANNACS AN AN NS

S

_ BRASS DISCS 16 SWG
2" pia,

CLAMPING SCREW

=

AMIPLE CLEARANCE
HOLE

L ONNNAANNNRNNN,

MICA DIELECTRIC
0.2 mm THIOK

R R R O

P A LTI R TTIEF LIS VI

Fig. 3. — Constructional details of ‘the

blocking condenser C5 described in the

text. The assembly is held together by

the simple screw and nut in the centre,

and it must be clamped tight. Good
insulation is essential.

is rated at 250 mA for the 550-0-550 volt
winding, and has one 6.3 volt 4A wind-
ing for the heaters of the RF wvalves,
which are all connected in parallel, and
one winding to give 4.0 volts at 3.75A
for the Uz8 rectifier.

The modulator power supply is very
similar; except that the HT winding of the
transformer is rated at 150 mA and no in-
put condenser is required in the filter.

A bleeder resistance (25,000 ohms, 20
watts) R35 and R36 is connected across
the output of each power unit, and serves
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Four-Band Transmitter—

not only to maintain good regulation of
the power supply, but also to discharge
the flter condensers when the circuit is
switched off. In the interests of safety,
however, it is wise not to rely on the
bleeders for discharging the condensers
when making adjustments to any part of
the transmitter, but to make certain by
short-circuiting the condensers with a
wooden-handled screwdriver after switch-
ing off the mains input.

The chassis size chosen for the power
supply units is the smallest that can
accommodate the components selected for
them, and another inch in the front-to-
back dimension would give greater lati-
- tude in the assembly.

A fuse has been fitted in each power

Number of Turns:

Wireless
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the chassis is. .10 inches deep and 3}
inches high. = The modulator panel is

-7 inches high, and the chassis % inches
‘deep and 1% inches high. The power sup-

plies have chassis of the same size as the
modulator, but their panel height is
8% inches. The height of the four panels
on a single rack, plus adequate clearance
for the KT8 anode coil, is 42 inches.

The KT8 anode tuning condenser C4 is
mounted on a large bracket cut from a
sheet of fs-inch sheet aluminium held by
screws to the -chassis and the gdjacent
partition screen. A large rectangular hole
is cut in the top of this bracket to allow the
five sockets of the coil holder to pass
through. The blocking condenser Cs is
constructed from a sheet of brass, 3 inches

square, .clamped against' the side of the:
COIL SPECIFICATION TABLRE

bracket, by means
of “small ceramic
bushes and brass

screws, and separ-

Frequenecy Oscillator Buffer/Doubler P.A. ated from it by a
in Me/s. Anode Anode Anode Link " sheet of mica about
L2 L2 L3 L5 o.2mm. thick. If

7 14 16 ot 12 2 thereisany difficulty

14 7 16 c.t, 6 1 in obtaiing eeramic
%2 - 4_3-5' ‘; i bushes, the need

for any insulating

The 5 coils for the oscillator and the buffer-doubler are wound on Eddystone
4-pin DL$ formers, 14 inches in diameter, and having 14 threads to the inch. be
All the coils for the buffer-doubler are centre-tapped.

The coils for the P.A. anode circuit for 7, 14, and 28 Mc/s are wound on
Eddystone Frequentite formers, 24 inches in diameter. The 7 and 14 Me/s
coils are wound with the turns double spaced, and the 28 Me/s coil is wound
The 56 Mcfs P.A. anode coil is self-supporting
and is 1 inch in diameter, the 3 turns being spaced to cccupy a length of 14

with turns quadruple spaced.

inches.

unit, and is connected between the recti-
fier filament winding on the HT trans-
former and the filter. The fuse consists
simply of a piece of T amp. fuse wire held
between two terininals about 1 inch apart
mounted on a strip of ebonite, This strip
is fitted to the back of the. chassis, and
¢learance holes of ample size are made in
the back to accommodate the terminal fix-
ing nuts. It would be a worth-while im-
provement, however, to fit covered fuses
in the interests of safety, since the fuses
are at high voltage to earth.’

With the power supply described here,
the KT8 cannot-be worked to its maxi-
mum capability, since this would require
an anode potential of 6oo volts.  If de-
sired, the power supplies could be re-
arranged so that the KT8 is fed separately
from an Osram. Uzo rectifier with a suit-
able transformer to give the necessary
higher voltage. The Uzo is rated at 850
+ 850 volts maximum and will deliver 125
- mA of rectified and smocthed current.

The form of chassis construction
adopted in this transmitter is quite clearly
seen 1n the photographs. Aluminium sheet
¢ inch thick is used throughout. The
two tfiangular end-pieces (and the inter-
stage screens on the RF chassis) provide
sufficient rigidity for the chassis and
panel, while the open ends allow ample
ventilation for the heat dissipated by the
resistances mounted underneath.

All panels are 17 inches wide, and the
chassis width adopted here is 15 inches, as
this size ‘suited the racks available.

The RF panel is 10§ inches high, while

bushes at all may
obviated by
using two brass
plates instead of
one to provide
capacity te the
bracket, clamping
them together on
opposite sides of the bracket with a sheet
of mica between adjacent surfaces. A
large clearance hole should be made in the
bracket for the clamping screw. A suit-
able construction for such a condenser is
shown in ¥ig. 3.

The oscillator and buffer coils are
wound on Eddystone 4-pin DLg threaded
formers, having 14 threads to the inch,
the wire used being 24 SWG enamelled.
The coils for the KT8 anode circuit are
wound with 14 SWG enamelled wire,
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28 ano 56
Mc /s
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Fig. 4.—The connections to the pias of the
former assembly carrying coils L4 and Lj
for the different wavebands are shown above;
which includes also a sketch of the con-
nections to the fized base portions.

to the pins in the Frequentite sub-base.
The coil specification table gives all the
necessary winding data, while in Fig. 4 is
shown the coil  connections for each
band. : i

Link coupling is used to transfer the
energy from the KT8 anode circuit to the
aerial circuit coupler, which is several feet
away from the transmitter. The link coil
L3 consists of one or two turns of 14 SWG
enamelled wire (see table), coupled to the
HT end of the anode coil L4. Two pins
are available on the ceil sub-base for con-
nections to the link coil, and the link itself

The complete set of coils.

Eddystone Frequentite‘ formers being
used for all except the 56 Mc/s coil, which
is self-supporting and is attached directly

Osciflator anode Lz :
anode L3 : (C) 7 Mc/s, (D) 14 Mc/s, (E) 28 Mc/s.
. o (H) 28 Mc/s, {I) 56 Me/s.

(A) 7 Mc/s, (B) 14 Mcfs. Buffer-doubler
PA anode Lg: (F)7 Mcfs, (G} 14 Mc/s,

consists of a length of 72-ohm cable run-
ning to the corresponding link on the
aerial coupler. The design of the aerial
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coupler is not included here, as it will

depend so much on the particular condi--

tions existing at individual stations with
regard to the number and type of aerials
available for use on the four bands that
any one design will only meet a single
case.

The tritet cathode coil Lt consists of
7 turns of 22 SWG DCC wire, wound with
turns touching on a 1i-inch diameter
Paxolin former. This coil is permanently
connected across the cathode tuning con-
denser. :

In the modulator, the grid leads to the
two H63’s are screened as indicated in the
circuit diagram. This serves to prevent
pickup of AC hum and RF energy by
these leads. ‘

Midget jacks are fitted on the RF chassis

so as to permit the measurement of (1)

oscillator anode current, (2) buffer-

doubler anode current, (3) KT8 grid drive’

current, and (4) KT8 anode current. A

separate milliammeter connected to a single -

plug thereby serves to measure the per-
formance of each stage in the most econo-

Wireless
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mical way. An Avominor is admirably
suited for use with this transmitter, since
it has ranges very conveniently chosen for
measuring the grid and anode currents
and also the HT supply up to 600 volts.

A further jack is fitted on the RF
chassis for keying, and a microphone jack
is included on the modulator, but in the
case of the latter, some modification of the
jack connections will be necessary if a pre-
amplifier is to be used instead of the direct
input from the carbon button microphone.

Interconnections between the four
chassis are made by means of plugs and
flexible cables. A five-pin socket is fitted
on each chassis, and two separate five-
way cables, each having a five-pin base
taken from an old valve fitted at cach end
are used, one for the RF chassis and the
other for the modulator. Suitable five-
pin cable plugs are, however, available if
one prefers to use them. A further plug-
and-socket connection and a two-way
cable is required to connect the modula-
tion transformer secondary into the KT8
anode and screen HT ling.

(To be concluded.)

“In Praise of Television’: A
Viewer’s Views
T was with considerable interest that 1
noted ‘‘Cathode Ray’s’’ remarks in
The Wiveless World of July 6th, and in par-
ticular his reference to the amount of picture
distortion which is tolerated by viewers.
While ‘‘looking and listening in’’ to tele-
visicn in Birmiogham the amount of inter-
ference—which is very excessive at times—

that may be tolerated on the picture with-

out annoyance is far in excess to that on
sound. The interference, which is mainly
due to cars and omnibuses, is, of course,
intermittent, but when reproduced from the
loud speaker is most ear-splitting. Yet at
the same time on the screen only a few
““blobs”” of white light can be seen, which
appear to move over the picture from place
to place.

The receciver comsists of two RF stages
tuned to the vision frequency, frequency-
changer, four IF stages which are tuned to
8.5 Mc /s, with a band-width not exceeding
3 M/cs. These are followed by a diode rec-
tifier and one stage of VF amplification.
The second harmonic of the oscillator is used
to produce the intermediate frequency. The
cathode-ray tube is one of the latest of the
Mullard Electromagnetics, type MWazaz2-1,
with a screen diameter of gin.

Sound is received on a separate receiver
connected to the anode of the vision-fre-
quency changer. This gives a first inter-
mediate frequency of 5 Mc /s, which may be

picked up at 60 metres on the auxiliary

receiver.

This arrangement, which has been de-
veloped by Mr. S. T. Bolus, of Hall Green,
Birmingham, has given very good results.

Photographs have been taken on various
occasions by myself with the aid of a Zeiss
Ikon 515 camera, which is fitted with a
Nettar 4.5 lens and auxiliary lens for close
work. . The prints enclosed were exposed on

. 8
an orthochromatic film (speed —;; deg. Din)

etters to the

litor_____,

The Editor does not necessarily
endorse the opinions of
his correspondents

at £/4.5 for one second at a distance from
the tube of approximately 8.5in.

Both Mr. Bolus and myself feel that the
foregoing may appeal to a large section of
your provincial readers and encourage de-
velopment in areas which are at the moment
inadequately covered by Alexandra Palace.

. A, H. PECKMORE.

Sparkhill, Birmingham.

[One of our correspondent’s photographs
is reproduced.—ED.]

Qualifications of Service Personnel
IKE many other critics, Corporal Clarke,
in his letter appearing in The Wireless
World, June zoth, by the simple expedient
of divorcing a sentence from its context, has
—presumably at least to his oewn satisfac-
tion-—attempted to change completely both
the meaning and inference of a statement
in my article on *‘ Wireless in the Services.’”’
In addition, he has been guilty of mis-quot-
ing my actual words.
If Corporal Clarke had taken the trouble
to read the article in question more care-
fully than he appears to have done, he
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would have realised that in it, as a first
principle, I compared the technical train-
ing of Services operating personnel with
that of commercial wireless -engineers;
arising from this comparison 1 stated that
““such .a standard of technical knowledge
is unnecessary and may even be undesir-
able.”” T am indeed sorry to disappoint my
critic, but I am quite unable either to alter
or to qualify this statement. May I re-
mind Corporal Clarke that a large propor-
tion of the design work entailed in the
development of Service wireless equipment
is carried out by civilian technical and
scientific officers at the various establish-
ments and that one of the necessary qualifi-
cations for such posts is the holding of a
University Honours Degree

Again, your correspondent makes use of
yet another misstatement. He states that I
lay stress on the use of analogies. What I
did say was that an instructor should aug-
ment his explanations by the use of easily
understood and familiar analogies. This is
a recognised and a sound practice in the
teaching of elementary electrical theory and
if Corporal Clarke will refer to the various
Service handbooks he will find the same use
made of analogies which he condemns.
This would appear to be ample justification,
if such be necessary, for the statement of
my own experience as an instructor.

I do uot feel it incumbent upon me to
occupy further valuable space in replying
to the remainder of your correspondent’s
letter, containing, as it does, inferences
which are in no way justified by the text of
the article.

Cambridge. G. LESLIE MORROW,

Fregquency and Phase Modulaiion

WE have read with interest the letter of
" Heptode”” and ‘‘ Pro Bono Radio’’
on frequency and phase modulation, and
there seems to be some doubt as to the dis-
tinction between these. In fact, ‘‘Pro
Bono Radio” says that in actual practice
the name frequency modulation is given to
a process that is nothing more nor less than
simple phase modulation. I take it that by
this he means they are the same thing.

If he cares to make the experiment of
listening to a phase modulated transmission
on a receiver designed for frequency modu-
lation, he will agree that radio engineers
are correct in making some distinction be-
tween the two systems.

Suppose we take a modulating current of
amplitude (A) and frequency (f) cycles per
second, having an arbitrary phase angle (4).
We may represent the instantaneous
current :—

1= Asin (2aft + 6).
. The instantaneous phase ¢ is given by
b = (zaft 1 8)

The instantaneous pulsatance is

The instantaneous frequency is
d 1dé
29 d?
In both frequency and phasc modulation
the phase angle 6 is varied sinusoidally at
the modulation frequency pu.
‘Thus, a frequency modulated current may
be expressed as :—
1 == A sin (2xft 4 m, sin 2aul)
where s, is the modulation index for ire-
quency modulation and corresponds to the
depth of modulation in the case of the ampli-
tude modulated wave. '

. 4
In frequency modulation m; = ?j where
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4f is the maximum deviation of frequency
from the frequency f. Thus, the instan-
taneous phase

i af
¢ == 2x7ff - ?fsm 2t

The instantaneous pulsatance is

d
Zi_t(é = 2af - 2ndfsin 2nut
The instantaneous frequency is
I dé .
;—;*gf :f + Afsxn ‘u‘ny,l
Thus, the {frequency wvaries sinusoidally
about the frequency f at the modulation
frequency,
A phase modulated current may be repre-
sented by i—
1= Asin (zaff - m, sin pf)
where s, is the phase modulation index
and is = 27 df.
Thus, the instantaneous phase is
¢ = 2aft - 2xdfsin 2upt
The instantaneous pulsatance
:g = 2nf 4 guz2pdf sin 2ou
The instantaneous frequency
1 dd .
== 372](  2npdfsin zaut
In this case the amplitude of the frequency
excursion is 2#pdf and this is clearly de-
pendent on the modulation frequency.
Thus, if a phase modulated transmission

were received on a receiver designed for.

frequency modulation, the output would
rise lirieally with the modulation frequency
because the frequency excursion, and hence
the depth of modulation (on a frequency
modulation basis) would rise with fre-
quency. This wounld give a *‘top boost”’
to the programme.

At this stage, it may be pointed out that
the Armstrong system of modulation pro-
duces amongst other things an infinite series
of systems of phase modulation, and -as it is
to be used on frequency modulation re-
ceivers the modulation is first given .a ** bass
boost’” in order that .the modulation
characteristic may be linear for all frequen-
cies. This converts the transmitted pro-
gramme into frequency modulation.

D. I. LAWSON,

Cambridge. D. WEIGHTON.

XT SEEMS to me that * Heptode’ and

“Pro Bono Radio” are wandering
slightly from the point at issue in discuss-
ing whether ‘the Armstrong system is fre-
quency or phase modulation.

In my original letter I suggested that
“frequency, or, as it is sometimes called,
phase modulation,” might be used as a
radio link between projected television
stations.

T used the wording quoted because, when
discussing the Armstrong system in this
connection with a high official of the Post
Office Engineering Department, he corrected
my use of the term ‘‘frequency modula-
tion "’ and said that it was ‘‘ phase modula-
tion.”” Who was 1 to arbitrate between
The Wireless World and another authority?,
I therefore availed myself of the English-
man’s prerogative of compromise,

Incidentally, I have since discussed ihe
original suggestion of a frequency or phase
(as you willl) modulated radio link with &
number of technical experts, including Mr.
Baird, and they are unanimously of the
opinion that the suggestion is well worth
trying.

The chief difficulty, that of synchronisa-
tion, could be overcome by sending the
synchronising tone over the music line and
filtering out at the receiving end, in the

pl
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same way that transmitters using a common
wavelength have been synchronised L, the
B.B.C. HOWARD HEATON,
Radio Correspondent,
Birmingham Swunday Mevcusy.

Call-sign Piracy
I WOULD be glad if you could give pub-
licity . to the fact that my call sign
G4AB is being consistently pirated on 1.7
Mc/s, which band I bhave never used. I
would be glad of any informatidn which
might lead to the location of this station,
which is apparently situated near Bristol.
Burleigh, J. B. BURTT, G4AB.
Stroud, Glos.
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THANK you for publishing my letter
together with that from Mr. Cundy.
In view of Mr. Cundy’s accusation of dis-
courtesy, may I state the following facts?
Mr. Cundy asks why I did not check with
the G.P.O. before ‘rushing into print.”
This is exactly the procedure I immediately
adopted, for the Post Office were informed
on the day I received the QSL cards in ques-
tion. Beyond receiving an official acknow-
ledgment of my letter [ received no further
information wuntil the morning of the 29th
June, when I immediately communicated
with you direct.
I think, then, that I can be acquitted of
any discourtesy in this matter.
Wimbledon, PERCY W. HARRIS.
London, S.W.xg.

AN

L.V. Sets

Important sAdditions for the 1939-40 Season

THE H.M.V. programme for 1939 is a

comprehensive one. Many of the more
recent releases have been carried over and
the Model 801 radio-gramophone has been

‘The 194 guinea {able
Model 1200 with 16 watt
catput, the 20 guinea
Model 1501 radio-gram,
and the 9} guinea Model
1106 with push-button
waverange selection.

reduced in price to 53
guineas.

Among the new models
the most interesting, from
the technical pomt of
view, are the Model 1200
at 19f guineas and its
radio-gramophaune counter-
part at 44 guineas with
automatic record changer.
Motor - operated push- -
button tuning is incor
porated in both models,
and the waverange is
automatically adjusted
when a button ig pressed.
The mechanical tuming -
arrangements are backed by ap AFC system
with discriminator diodes in which the IF
valve acts also as a DC control valve. The
circuit includes an RF stage, and the out-
put valve is a 10.5-watt beam tetrode
with negative feed-back. The Model 1zo0
uses the H.M.V. ““hypersensitive’’ pick-
up. :
pA four-valve (plus rectifier) circuit forms

the basis of the new Model 1105 at
9 guineas and the Model 1104 at io%
guineas. The former is manually tuned,

but has three push-buttons for waveband®
switching. Tn’ the Model 1104 there are an
additional five push buttons controlling pre-
tuned eircuits for two long- and three
medium-wave statiots. A console (Model
1301) incorperating this chassis is available
at 14 guineas, and there are two radio-
gramophones, Model 1501 at 20 guineas and
Madel 1601 with automatic record changer
at 28 guineas. i

Another interesting radio-gramophone is
the  Madel 500 with push-button tuning,
based on the current
Model r1o2 and cost-
ing 24 guineas,

To complete the
range, there is the
AC/DC  table Model
1356—the counterpart
of the AC Model 17103,
infroduced last April.
This is & four-valve
{plus rectifier) super-
heterodyne with push-
button control for eight
pre-tuned stations.

This krings the total
‘nmuinber of current sets
up  to- twenty-eight,
made up as follows: —
Four battery receivers,
nine table-model mains
gets,  three consoles,
twelve  radio - gramo-
phones (six with auto-
matic record changers),
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TUNING BY EAR

THE effect on the resonance
carve cf a set fitted with:
A V.C.'is such that it is impos-
sible. to tune into a given statiom
accurately by ear alone. The set
is therefore usually fitted with a

visual tuning indicator.
The object of the invention is
to modify the normal effect of

Resonance curve modified to
facilitate aural tuning.

AVC upon an incoming signal in
the immediate neighbourhood of
the -resonance point, so that a
pronounced ‘‘peak’’ of signal
strength is produced at that
point, whereby accurate tuning
can be carried out by sound with-
out any visual aid. To secure
this effect, the detector used to
develop the AVC voltage is op-
posed by a second detector which
is fed from a more °‘‘selective’’
stage of the receiver than the first.
If, for instance, the curve A repre-
sents the AVC control voltage de-
veloped over a given f{requency
range, the curve B represents the
more selective voltage.  As the
two woltages are opposed, the
‘“throttling ’ effect of the net
AVC voltage is represented by the
shaded curve.

~ Aga-Baltic Radio Akt. Conven-
tion date {(Sweden) May 151k,
1937. ~ No. 5044271.
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¢ SCRAMBL‘ED * TELEVISION

’I‘HE object is to transmit a
television programme which,
instead . of . being available to
every receiver within range,
is  deliberately  distorted  or
* scrambled,”” so that satisfactory
reception is only open to sub-
scribers, who maust, of course, be
provided with means for, restoring
the transmitted ' picture to a
normal condition.

At the transmitting end, the
usual aperture plate, through
which the scanning beam is. passed
before it reaches the cinema film
or other picture to be televised,
is replaced by a plate formed with
a slit of zig-zag or other irregular
shape. *
flat ribbon of light,
one scanning line, is given an
irregular outline. In this way the
picture signals are altered so that
they would produce merely a con-
fused mass of light and shade if
received on an ordinary set. To
restore them, an aperture of
similar outline must be used in the
receiver. To increase the degree
of secrecy, the aperture plate may
be made much longer than a single

- 2nd, 1936.
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Brief descripiions of the more interesting radio

devices and improvements issued as patents
will be included in this section.

scanning line, and rcay be moved
forward at intervals so that the
actual aperture constantly changes
its outline. The receiver is fitted
with a similar arrangement, which
is synchronised to that fitted to the
transmitter.

S. L. Clothier and H. C. Hogen-
camp. Convention date (U.S.A.),
October 6th, 1936. No. 503327.
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INCREASING PICTURE
CONTRAST
ELATES to means for increas-
ing the contrast of the light
and dark parts of a televised pic-

ture, as compared with the con-

trast between the parts of medium
light intensity. The desired effect
is produced by inserting, in the
path of the electron stream flow-
ing through a cathode-ray trans-
mitting -tube, .a diaphragm with
a  triangular  notch  having
S-shaped sides.  The discharge
stream is focused into a . flat
“ band ’* of electrons, so that
more or less of the electrons are
cut off by the notch as the stream
is traversed to and fro by the de-
flecting plates of the tube, on its
way  to the mosaic-cell screen at
the farther end of the tube. This
increases the effective light inten-
sity in the non-linear manner
desired.

Radio-Akt. D. S. Lewe. Con-
vention date (Germany), October
No. 505167.
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D.F. SYSTEMS.

F the circular radiation from a
non-directional aerial is com-
bined with = the figure-of-eight
radiation from a frame aerial, in
the phase shown by the + and -
signs in Fig. 2, the resulting field
will be heart-shaped, as shown by

the thick curve H. If the phase
of the circular field is reversed, the
direction of the heart-shaped field
will also be reversed, so that it lies
on the opposite side of the vertical
line . XY. If this phase-reversal
is repeated at high speed, the line
XY will mark out a navigational
course alopg which signals of
equal strength will be heard.

Fig. 1 shows how the necessary
phase-reversal is obtained.  The
non-directional aerial A is fed
irom a $uned circuit L C through
a rotating condenser M, the fixed
plates of which are connected in
pairs across the inductance 1,
while the moving plates are con-
nected to the aerial A. The speed
of rotation determines the rate of
phase-reversal.

Simultaneously a pair of crossed
frame aerials ¥ is fed from the
same RE circuit L. C through
goniometer coils G. The rotating
condenser M can also be used to
transmit ‘“dash’’  and
signals on the two opposite sides
of the course line XY.

Aga-Baltic Akt.  Convention
date (Sweden) November 206ih,
1936. No. 503428.
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PREVENTING FREQUENCY
[X9 DRIF’I‘ 99
‘A PROBLEM in short-wavc
working is to prevent fre-
quency changes due to the effect
of temperature variations on the
components of the receiver. Coil
and condenser supports are mow
usually made of ceramic material
in order to overcome this diffi-
culty, but when variable con-
densers or coils are so mounted it
is found that the bearings tend to
seize or stick owing to the nature
of the surfaces. ’

In other words, the usual .
representing -

A

.,|I

oo, X
Fig, 4

System of DF using composite radiation  from frame

and open

aerials.

. ordinary

“dot’

E. V. Root.

According to the invention, the
spindle of a rotating condenser or
variometer is made of ceramic
material which is formed with
conical shoulders at both ends.
These run on ball bearings in the
way, except that the
balls are alsc made of ceramic
material, suitably ground down.

Telefunken Ges. fiiv Dryvahtlose

Telegraphie wm.b.h.  Convention
date {Germany), October 10th,
1936. No. 503618.
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ENLARGED TELEVISION

; PICTURES
A SELECTED part of the trans-

mitted picture -is made to
occupy the whole of the screen of
the television receiver, thus giving
the effect of a ‘‘close-up.” This
is done by altering the angular
velocily, or the rate at which the
scanning stream sweeps over the
screen, preferably by varying the
value of a resistance in the tfime-
base circuit. A similar kind of
adjustment has often been used to
-effect small adjustments in the
size of the picture, but the in-
ventors: claim to be the first to
employ it for making the complete

‘The British abstracts published
here are prepared with the
permission of the Controller of
.M. Staticnery Offide, from
specifications obtainable at the
Patent Ofice, 25, Southampton
Buildings, London, W.C.2, price
i/- each. 0

picture. much larger than the

“screen itself, and enabling them to

sclect one particular part of the
enlarged picture, and cause it to
occupy the whole of the screen.

The Geneval Elecivic Co., Lid.,
and F. Poperwell. Application
date September OGih, 1937. No.
500809.
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SIMPLIFIED WAVEBAND
SWITCHING
PICYCLIC gear associated with
the tuning control is so ar-
rvanged that when the pointer
reaches the far end of the scale (as
determined by a stop on the con-
denser spindle) the gearing be-
comes ‘‘locked,” and automatic~
ally changes the waveband switch,
say from ‘“medium’’ to ‘‘short’’;
at the same time the corresponding
indicator scale is exposed to view,
The pointer can then be simi-
larly moved over the new scale
until a sccond change of wave-
length is auwtomatically effected,
and so on; or, at the end of one
traverse, the rotation of the spin-
dle can be rcversed to restore the
coriginal arrangement of the wave-

- band switch and station indicator.

Provision is also made to change a
direct drive, such as is used for
rapid searching, into an indirect
drive for fine tuning.

Pye, Ltd., C. E. M. Butler, and
-Application date
August 12th, 1937. No. 500873.
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GOODMANS
iz* Bligh Fidelity
AUDITORIUM
LOUDSPEAKER
i2 watts A.C. Peak
Stand Model as
illustrated

E8B.3.0
Chassis Model (with-
out Stand) £7.13.9
Heavy Duty Trans-
former {50~ extra.

Wireless
Wartd

one direction.

4
are not troublesome . . .
_GOODM AN Dechmical Bosklet on Loudspeaker construction.)

HE cause of sub-harmonics can be explained thus:—

“If a strip of resilient material is fixed at one
end, and pressure applied to the other, in a direction
parallel to its longitudinal axis, the strip will bow in
If the pressurc is released, the strip
will not only return to its normal position but its inertia
will cause it to bow slightly in the opposite direction.
If pressure is again applied to the end of the strip,
before it has had time to return to its original position,
the flexing will proceed in an opposite direction to that
caused by the first pressure.
although two complete cycles have been applied only
one vibration of the strip has resulted. By the use of
& curved sided or expounential cone this effect can be
alniost entirely eliminated.
commence with a strip which in its quiescent condition
is already curved, pressure applied intermittently to one
end will only tend to increase and decrease the curvature,
For the centre cone a curvature of comparatively small
yadius is necessary, whereas only a slight curvature is
required in the main diaphragm, where sub-harmonics

(Bxtraet from “The Attainment of an Ideal GOODMANS 107 Egh Fidel ity

It will be seen that

It is obvious that if you

Advertisement: 3

AUDITORIUM LOUDSFEAKER

tts A.C. Peak. With
Etavr‘vlgaifi Transf:ramer... ‘t £3 ° g@ . @

Heavy Duty Transformer 7/6 extra.

SEND FOR THIS FREE TECHNMNICAL BOOKLET
To GOODMANS INDUSTRIES LTD., Jancelpo}tl}ﬁ’\

20-page Bookle—The Attainmert wf an ldeii.

2 spy of your
5 7

i Var, Cond., Eddystone 108!

20, " ' 1093

I » » 1131

8 Resistances, 20-watt Aerovox
933 . .

2z Po?entxometers Rehance
2 Chokes, Eddystone 1010 .,
1 Smoaothing Choke’,.,

i » »

1 Swinging Choke

i

i Crystal Val pey

{ Microphone Trans!’ormf\r

VULT.C. Varimatch YM2

E@ér};ﬁ item reguired can be supplied by
WEBRB'S, Below are selected specimen
componenis ALL FROM STOCK :

... 478
4/6 each
8/

2/8 each
4(9 ,,
2/~ ,,
... 16/8
... 15/8
o 2A/-
... 12/8
. 18/6
.. 9/8

. 37/~

‘| Transformer, 50-0-550 V, 250 mA. 26/~
i . 550-0-550 V, 150 mA. 278

Miscellanecus s -
2 Eddystone 1098 <o #/G each
2 0 1099 e 2f~
5 . 236 .. a3
3 0 1090 o0 ver e,
2 0 itie .13,
i © 1007 N T

2 - 1120 5 . 1[4 each
! 1074 |

3 o 1008 .. B/ each
4 B 1091 e 38,
1 I092 s . 39
6M)dget Jacks, lgranic vee 3R each
3 Jack plugs, Igramc e e e,
4 Toggle Switches R ¥
& Octal Sockets ... .. Bd, ,,
1 Crystal holder... .. /8

| Fuse Lamp O 1

Write for Catalogue W.2—Post free 2d.

LONDON

Birmingham Depot :—4], CARRS LANE Phirie 2 Mid 5649

SHORT WAVE ENTHUSIAST
14 SCHQ ST., OXFORD §T., W.7

THE HOME OF THE

Telephione : Gervard 2087

Fegd. Trde Mark

Battery Model

9 Gns,

(Complets with  Betleries)
A.C, Mains Maodel

0 Gns.

(Leather ("

arrying  Casc
/)

DEFERKED TERMS
IF DESIRED,

@

ALL-WAVE

Sole Propriciors & Monufacturers

The Automatic Coil Winder & Electrical Equipment Co, Lid., //\
\»Wmder House, Douglas Street, London, S.W. 1. th * Victoria 3454 3

Covers
CONTINUDUS
funddmental
frequency band
from

95 Ke. to 40 Me,

BRITISU MALE;

Covers complete band from 95 Ke. to 40 Me.
by six fundamental ranges. FExtended to 8o
Me. by harmonijc calibration. Directly cali-
brated throughout, Externally modulated,
internally modulated, or R.F. signal obtained
at will.  Internal modulation is 309 at 400
cycles, the L.¥. signal being available for
external use. Double attenuation enables
signals to be varied from a few microvolts
to 50 millivolts, with a force output of 1 volt.

Write for fully descriptive leaflet.

\

Mention of " The Wireless World,” when wriling {0 advertisers, will ensuve prompt altention,
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ASSI

NOTICES
THE CHARGE FOR ADVERTISEMENTS in these
columos is

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

Bach paragraph is charged separalely and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Adveriisses
as follows on orders for consecutive insertions, provided 4
contract is placed in advance, and in the absence of fresh
instractions the enfire “‘copy ”’ is repeated from the
previous issue ; 13 consecutive insertions 5%, 28 cone
secutive, 109% ; 52 c¢onsecutive, 15%.

ADVERTISEMENTS for these columns sre accepled
up i FIRST POST on MONDAY MORNING (yeevious
to date of iseue) at the Head Offiess of “ The Wireless
World,” Dorzel House, Stamford Street, London, $E.1,
or on SATURDAY MORNING st the Branch Offices,
8-10, Corporation Street, Covenivy ; Guuldhall Buildings,
Navigation Sirest, Birminghom, 2; 260, Deausgate,
Manchester, 3 ; 288, Renfield Street, Gla sgow, 2.

Advertisements that arrivé too lale for a parlicular
issue will automatically be inserled in the following issue
unless acoompamed by instructions to the eontrary. All
advertisenients in thiz section must be strietly prepaid.

The propristors refain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheauss sent in paymient Tor adver-
tizements should be made —o—pF payable to ILIFFE
& SONS Lid., snd crossed Notes being
untraceable if lost in transit should not be sent as
remitiances,

All letters relating to adveériisements shonld guote the
wumber which is prmted af tie end of eanb advertiserent
and the date of the issue in which it appeared.

The proprielors ere not responsible for clerical or
printers” errors, sltbough every care is faken to avoid
migtakes.

NEW RECEIVERS AND AMPLIFIERS
*
*

HALLENGER RADIO CORPORATION “ Degallier’s.”
Send 2d. stamp for handsome illustraled catalogues
telling of our superb range of fully guaranteed receivers;
direct io public sales policy saves you 40%: sefs te suit
cvery pecket from 65/~ to £31/10.—Challenger Radio Cor-
poration, ** Degallier’s,” 31, Craven Lerrace, London, W.2,
Paddington 6492. Nearest point, Lancaster Gate Tube.
{8731

Z&DIO CLEARANCE, Ltd,

63, High Holborn, W.C.1. ‘Phone: Holborn 4631,

GUTHMAN McMurdo Silver Communication Receiver.

E are Sole Distributors for the United Kingdom of
Above Product.
TRCUIT Superhet., with double regeneration obtained
at signal frequency and also at intermediate {fre-
guency. As a result, very high sensitivity and selectivity
are obtained.
CONTROL —R. meter, silencer, tone, aerial trimmer,
AF. gain seleLtlva, beat oscillator, receiver-send,
AV.C. B.O., on/off; assembled with valves but unwired,
£17; wired "and aerial tested, £18/18.
BRITISH BELMONT. =

ECEIVERS and Chassis 8till Available from Stock;
as previously supplied.
RECEIVERS, with valves; £7/7.
. FOR One Month Only.—Chassis with valves, £5/7/8,

ADIO CLEARANCE, Lt4., 63, High Holborn, W.C.1.

Telephone 2 Tolborn 4631 [86 680

MAZING Offer.—Famous 7~va1ve push button 1939
models in makers’. sealed cartons, listed 13% gns;
£5/19/6; list free.—~Shippers, 18, Corporation 8t., Men-
chester. [063g
RMSTRONG Co.—After many years at our old
premises at Camden Town we have removed to a
new building in Warlters Rd, Holloway, N.7 (see dis-
played advertisement),
RMSTRONG Amplifier Division Has Removed to New
Premises at 94, Camden Rd., N.W.1. Enquiries
for High Fidelity amplifiers and simple feeder units should
be made to this address. Catalogues of' this apparatus
will ko forwarded free to those interested.
ARMSTRONG Co., {Amplifier Division), 94, Camden
Rd., N.W.L. {8518

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS, ETC.

OIGT Corner Horn Speaker in the White, latest
laboratory diaphragm and filler, built in 460v. field
supply, Comp‘ew, £25~—Allworth, 20, Purley Bury Closs,
Purley. fava2e

* Radio Data Charts,” A Sevies of Abacs,

ELECTRADIX EAR@AE@@%

Summer Redecoration Sale ! 1 1§

ARP TBP NSMITTERS An« raft 2o ﬁ’s‘e\ old typie, RA K,

iv Lnd 2y
and acets x] suster, 4
Cienerators, P
to aatsh with
T Sets wath o

12/ post frew,

4 Wall polighed Hleel Stand,
Dle lurgs »¢ stall puchipes

with, ‘¢al

60 NEW 3

Huitable A R.F, valve o crystal s
106 ELECTBIC DRILL STANDS. 2
riwe and fall with counte ht.
718 carr. fwd.

POORET HEAD PHONES, W.D. all leacher headband, strap and cowds,
2/8 pair. L.R.type with alummium headbands, /3. Brown’s lightweight,
4,000 ohms, 4(8. ouse Officc and Portable Telephonos, wall and table,
DAL TUNING. 10-point Finger Switch Dials, as illus.,
used on G.P.0O. Automatic Telephones. These have
gpyng  drive, governor, cluleh and contacts 1oside.
Prive 2/6. .
BUZZERS, Buzzors for Signals, Wave-metors or Testing,
High Note Model T, smules’ Buzzer possible, very
sitaive. Platinum contacts. Xast, 18/-. Sale, 6/-.
High Note “ 1.M.”” Buzzer in case, /6, Bervice Buzze:

N, 12/6. 11ii Double Circuit Twin Buzzers, 10/~ 20 volt G.I.0.
Buz 38, Small Buzzer, 1/6. Larger models, 2/6 and 3/-.
G.P. £2 MORSE SOUNDER BUZZERS. On Mahogany base, 7/6.

Tatagraph, Verticnl Needle Signal Galvos.. 4/-,

MORSE PRACTICE SETS, No. 3, with key, buzzer and lamp, for sound and
vismal, Hue plug, et 7, Sound Type, 1A type key and burzer, 8-
Visual Type 24. key and lfxmp, 2f-.

AR.P, Three-colour-light Switch Box with Morse key for code signals.
4/8. Walter's enclosed Key, all bakelite 10/8. Super Transmitting
Radio Key, 51KE, 21/-. Ship Xeys, Marconi, 12/8.

BELLS. ¢ P.0. type trembler Circular Desk Bell, with movement in
gong, 1/6. Wall Bells, trembler, 2/6. Dutto, large size, 7/6 Large
metal 12-volé single stroke Bells, 10/-.

MAINS BELLS. 50-volt all brass, 4}-in. gong, single stroke, 12,’6. ARP.
220-volt Ironelad Trembler Alarm Bells, with 10-in, gong, outdoor type
listed 80/~ Sale 37/6.

Single Bell Wire, 1/- 100 yardz. Twin Bell Wire, /- 100 yards. Xlooters,
6 and 12 volts, 4/G. Bell Transiormers for A.C. 100 volts, /6. 230 volt,

58 and 15/
ONE HUHDRED 10-watt Moving Coil Magnets by Darwin. New 4-claw |

4L Ib. weight, 4g, each, post 1/- .
5,000 RESISTORS, £ and 1 watt, .01, 025, .03, .1, .5 and 1 meg. Glass
VRCUTE, WITE Lnds, worth 1/- emh, ab 3/~ pel dox., or G/= grosa.
400 VARIABLE CONDENSERS, single, .0005 mfd. Tekade, 1/3. .0005
8/W Formo, 2f-, 2-gang, /6. 3-gang, 3/6.
200 BARTH ground spikes for radio or telephones, 8/~ doz,, carr. fwd.
5{) X-Ray Vecuum Discherge Tubes, 10/-. New Government
10 -
;%1 o

Surphus, 7in. dia. bulb. Big solid Tungsten «l
EBmission guaranteed. COST £5. SALL 1
ngy, 2/6 extra. With 12-volt spark coil, £3.
Medical Shock Coils, 2/-, Short-wave Spark Transmiters
with tuner for distant control of robo’s or models
by padie, 18/8.

B00 Spsrk Ignition Cofls 6 or 12 volig, $/8. With
vibrator, .

250 NEQN LAMPS. Miniature, 2/6. Special Bargrin
Standard size better Neon bulbs with holder, 200/240 v.,

1/8.
2,000 Fxxed Condenvex Bargains, 1 mid. condensers 250 Yol
3 for 1/-; 2 mfd. 2 for 1/= 4,000 volts 1 mid., 10/~ Al
tested 0 K,
METERS, Wes'on model 354, Central zero 1 to 15 amjpuy,
pol. mag. Flush panel, 2} in, dial. Sale price, 7/6. (-20
volts, 5/8 ; 50 volts, 58 ; 0-100 volts, 5/8 ; for A.C. or D.C. Hoyb
CZ mov, cofl milliammeters, 25-0-25 m.a., 10/~ Weston 0 to 30 m.a.
mov. coil milliammeters, 17/8. 0-100 m.a., 17/6. 200 m.a. 17/6. Switeh
board Meters all sizes, cheap,
TEST METERS.—For fanlt ﬁndmg, etc Bargain line fn portable moving-
coil by Everett Edgeumbe, 40 to 120 volts for home conversion to multi-
range, 10/8. 1,000 volts, 22/8.
M.C. METER MOVEMENTS for making multirange meters. Low m/iA.
23-in. dial, §/- each ; higher 6-in, dial, §/~ each. Post 1/~
FEEQUERCY METERS. 4i-in. dial, 100 cycles, 30/~ 500 cycles, 40/~

50 eycie raaing, 0/-
MEGGERS, a3 ne Direct Reading, .001 ohms to 10 megs. Long scale
ance malkers, 100, 250 and 500 volts, cheap. SILVER-
able Tester. (‘omb‘nes Wheatstone Bridge, Golvo, shunts
asnd r Lm_s, ag new, £8. G.2.0. Plug-in Bridges, several ag new, cheap
The FEIGH RECORDER. 0till 2 Few Leit,
Positive drive, worm gear and rack. Com-
plete for use, only 87/8, Super Feigh
uP. Fldehty Bet, 42/8. ‘'Tracking Goar only
21/-. Either 3/3 doz metal blanks can
used, or the glass-coated Simplex, 10-in.,
~ each, Pre-amplifiers for Recordmg
Miles, l-valve Battery Model in cabinet,
25/~  AC. Mains pre-amplifiers, with
walve rectifier, cteel-cased model, 80/~
GREAT BARGAIN in 5/- PARCELS, 10 )

of Servicing parts, resistances, tubulars, micas, variables, wire, si eevmg
vol. controls, coils, Toagnets, ohol\es, switches, termmals, mou‘dmﬁs ete

ELECTRADIMN RADIOS

218, UPPER THAMES STREET, LONDORN, E C.4
e | elophons ¢ Central 461 |e===

g

rry on without reddin
Handbook, The book explaing ¢learly
definitely many waw: of carving oub 2
ocareef. Arnong other things
our unique Appomtment:
Study Courses fu all brang hP\ of L‘ml Mechanical,
Electrical, Wotor, Aero, Wireless,J* Talkm » Engmeermg
Bmldmg, Govt. Employmem, ete., and gives details of
B.Sc,, A, .ICE.AAMI‘XF’}E AMJIMech.E., AMIAE.,
2 LT MLR.E., 2.0
MATRIC., and all Exams. \\'6 Guamameé
W0 PASS—NG FEES? Whetlies yon be
gn old Niani or a bhwiding apprenizce ge% this
buok to-fay, FRER snd POST FREE,
BEITISH INSTITUTE OF ENGINEERING
TECHNOLOGY,
327 GShakospesre Housy, 17/18, Stratford
Plaes, London, W.i.

Post free ¢/ 16.

"London, W.C.2.

NUMBERED ADDRESSES

Tor the convenience of private advertisers, letters
may be addressed to numbers at “ The Wireless World ”
Office.  'When this is desired, the sum 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, ¢,o “ The Wireless World,”
Dorset House, Stamford Street, London, S.E.1.
Readers who reply to Box No. advertisements arve warned
2 sending vemittances through the post except in
wred envelopes : in all_such cases the use of the
Deposit System is 7 d, and the lope should
be clearly marked ¢ Deposit Depaitiment.”

& DEPGSIT SYSTEM

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

The time allowed for decision is three days, counting
from rveceipt 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
ne 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 deposit fee of
1/— is charged; on transactions over £10 and under
£50, the fee is 2/6; over £50, 5/—. All deposit matters
are dealt with at Dorset House, Stamford Street,
London, 1.1, and cheques and money orders should
be made payable to Ihife & Sons Limited,

SPECIAL NOTE.—Readers who reply to advertise~
ments and receive no answer to {heir enquiries are
requested to regard the silence as an indication that the
go0ds advertised have already been dispoged of. Adver-
tisers often recelve 50 many énguiries that it is quite
impossible fo reply fo esch one bv post. When seading
remittanves direst fo an adverhser, stamnp for return
should also be inelnded for wse in the event of the
application proving unsweeesshul,

SETS FOR SALE
CHALLENGER

HALLENGER, 24 valves, all-wave, excellent condition:
£18/18.—A.0.8. Radio, 16, Gray's Inn Rd., W.C.1.

USED

[0641

HALLICRAFTER
} ALLICRAMITER_ Sky Challenger, 8X18, as new;
£17/10.—-49, High St., Folkestone. [8718

MIDWEST

1@39 Midwest 15-valve A.C.-D.C. 200-50, 6 wave-
bands; 5 to 1,500 metres, in beautiful walnab
conscle cabinet, lish £45 price £20; 16-valve A.C.
200-50 American Midwest, 5 \vavebands, in walnut con-
sole cabinet, £14.
ENRY’S, 72, Wellington Av., Stamford Hill, N:15.
Stamfior d Ii 11 2307. [8697

PYE TELEVISION

Y¥ Televisor. cost 30 gns., unnsed: £24/10 —AC&
Radio, 16, Gray’'s In: Rd.,, W.C.1 [06

SCOTT

COTT Imperial Latest 23-valve Auto-radiogram, all-
. wave. cost £185; bargain, £55.—Box 504, c/o The
Wircless World. f8710

CAR RADIO

1939 Car Radios, complete with suppressors and
ﬁttmgs £4/10; push-button models, long and
medium, £5/17/

1939 Battery Portables, 4-valve,

b teries; £5/5

HENRY’S, 72, \Velhngton Av. Btamiord Hill, N.15.
Stamford Iill 2907. {8698

with &Il dry bat-

193 Models from 4% gns.; 6 new car aevials, from
; 9/6; trade enqumes solicited; lists free.—
Shippers, 18, Corporauion St., Manchester. [0622

1940 ‘“ Automatic ” 5-valve Car Radios, 6 or 12
volts, £3/14, complete; 1940 Trav-ler 6-valve
car radios, P.B. tuning, .£4/7/6 complete.—* Direct
Radic ”” Supplies, 3, Park Hill, Preéstwich, {8715

ASTERADIO, Lid., announce the New Masteradio

Junior, the "British- made car radio with. press-button
tuning. vqlve circuit, long and medium wave-bands; fits
any car; price 10V gns., including aerial.

OTHER Models at 134 Gns., 168%% gns.,

5 and 22% gns.
—Full details from Masteradio, Ltd

Newton St.,
Holborn 2128-9. (8646

Wanted

00D Second-hand Car Radio Wanted, 12-volt.—
Marples, Harwood Court, Upper Rlchmond Rd., Put-
ney, 8.W.15. ‘[8716

‘Phone :
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PUBLIC ADDRESS
v

VORTEX’LON\ P.A. Fquipment.
E’MITATEDY but unequalled.
“712 Invite You te a Demcnstration.

A .C.-D.C. Dance Band Amplifier,” 10 watts output, com-
plete in case, with moving coil microphone, speaker
and cables, wmght 221b., 12 gus.
AC‘~20 15-20-watt Amphﬁer 38-18,000 cycles, indepen-
dent mike and gram., inputs and controls, 0.037
volts required to fvll lmd output . for 4 7.5, and 15
ohms speakers or to specxﬁcatlon inaudible hum level,
ready for use; 8!4 gns., complete.

C P, 20 12-volt battery and A.C. Mains Model as wsed
by R.AL., oulput as above; 12 gns.

.C.-20, in portable case, with Collaro motor, Plezo

pick-up, ete., £14; C.P.20 ditto, £17/17.

5 -WATT Output 6L6s, under 60-watt conditions, with
negative feed deh, separate rectifiers for anode
doreen and hias, with befter than 4% regulation level
response, 20-35, OOO cycles, excellent driver, driver trans-
former, and output transformer malching 2-30 ohms im-
pedance electronic mixing for mike and pxck up with tone

control, complete with valve and plugs; £15,
OMPLETE in OCase, with turntable, B.T.XL. Pieco
pick-up and shielded microphone transformer; £20.
8 SWATT Model, with negative leed back; £25, com-

plete.
12 SWATT Model! with negative feed back: £40,
complete.

%5 -VOLT 250 m.a, Full Wave bpeaker fletd supply
unit; 25/-, with valve
ALL P.A. Accessories in Slock; trade supplied.

ORTE‘HON Ltd., 182, The Broadyvay, Wimbledon,
S.W.19. Phonc Lib, 2814 18241

“PARTRIDGE P.A. Manual,”
electro-acoustics, amplifiers, and
price 2/6 (iree to trade).
“  ARTRIDGE  Awmplifier Cireunits,” describes many
modern constructional amplifiers, 2w. to 45w. out-
put, baltery, A.C.-D.C., etc.; price 2/- (no irec copies).
ARTRINDGE, N., B.Sc., AMILEZE, King's Buildings,
Dean :tanley St London, S, W.1. {0630
QUALITY Amplifiers and -Microphone Eguipments for
Hire or Permanent Installation.—Harmony House,
116, Cambridge Rd., Southport. {8505
LEXANDER BLACK, Ltd, Established 1925.—For
microphone equipment when quality counts. Book-
let on request.—55, Ebury St., 8.W.1. Sloane 6129. [0596
UBLIC Address Contractors Can Hire P A. Vans,
loud speakers, microphones and eguipments of all
types Irom Hire Dept.,, Grampian Reproducers, Ltd., Kew
Gardens, Surrey. Tel.: Richmonhd 1175-6-7. {0618

NEW MAINS EQUIPMENT

smnoard handbook on
audio cireuits;

ORTEXION Mains Transfovmers chokes, etc., are sup-
plied to G.P O., B. , L. 1"1‘}3 Why not you?

ORTEXION, L(d 1&2 The Broadway, Wimbledon,
Tondon, S.%V.19. Telephone: Liberty 2814. (8675

NEW LOUD -SPEAKERS

INCLAIR Speakers for A1l Types.—Alma Greve, Copen-
hagen St., N.1 {0603

AKERS New Corner Horn Speakers, Triple cone con-
versious; from 29/6. and surplus speaker bargains.—

Bakers Selhurst Pad*o 75, BSussex Rd., South Croydon.
728

AVE Pounds —¥hd, stamp for list British and Ameri.
can P.A. Speakers. Iixample: P.A. unit with trans
former chhmv 231b., incorporating curved cone, 47/-.—
Begallier’s, 31, “Craven Terrace, London, W.2, {8554

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

T POCH 18in. 250 A.C. Rebuilt, unused; £5/5/0,
with 9-ply baffle.—~84, Warham Road, N.4. [8706

3 (}O@ Speakers from 5/8 each, P.M. and energised
4 4in. to 14in., including several Epoch 18in.
~RBinclair Speakers, Alma Grove, Copenhagen 8t., N.1.

TELEVISION

ICKOK Cathode-ray Oscillograph, as new, cost £37;
what oficrs 7—-8avoy Refrigerator and Manufacturing
Co., Ltd. (in voluntary hquld&tlon) Plantation House, 34,
Fenchurch St., E.C.3. {8720

TRANSMITTING APPARATUS
GMOERG Soui® milhing Bk Tster Pt

it cemplete (see QST), for operation from 250-230

- y: alng. Hew and unused, in carton, £10/15; two
pew HKimac¢ 100th tubes, n cartons, £3/15 each, and
dozeus of other tubes; complete 20~metre, 10-metre and 5-
metre transmitters, all separate rack and panel iobs, and
in operalion now. first two any power up to 500 vmtts,
B-metre trausmifrer 120 watts, each one ormial controlied,
offers; alse power supply giving any 5
mils, al 1,000, 2,800 or 3,000 volfs, mains
50 cycle, another giving 600 mils. at 2,000 xolu, anothel
giving 250 mils. at 1,000 volts, another giving 120 mils.

- ab 400 vells, 600- wau modulation tmnsfc*mnr, and driver
transformer, meters of all kinds, field-strength ineter 1n
cage (see Q8T), RT and olher relays of all kinds, trans-
mitting and recciving condensers, fixed and variable,
variable and fixed resisignces of alI powers to 500 watbts,
and znany different values, etc.; enquiries and offers
wanted.—Bryan Groom, The Iolhvm, Galashiels, Selkirk-
shire, [8712

s
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% RADIO +
STOCKTAKING SALE

Bpecial Offer of
RGLA G112, SPEAKERS

_ -57/6
@12 R i f
G inatalsj? 1250 obru or 8,500 chm ficld 5% /m

All brand new and boxed.
EPEGIAL CLEARANCE OFFEERS!

POTENTIOMETERS WITH SWITCH, ) meg., % wmeg,
28,000 ehms sod 10,001 ohms, 173 e
POTENTIOMETERS WITHOUT SWi
% ineg., 400,000 ohms, 5,000 chias, 201, t}()i) oh
ohms 1,— each,

SPEGIAL {BFFER~GONT!NENTAL MAINS VALVES,
4y. AG Typey, H-pin only

BA2 P M s with Tmnuiorm“r

v, AGHL, AC/L, AC/P, 8C/SG
ACIVMS. ACTHTP. }iP

e 4

TUBULAR GOKDENSERS, .002, .0001, 0003 and 0005
od,, 34 doz. ¥our chioice,

ELECTROLYTIG GONDENSERS Metal " Can. 8 wifd.
*"0 valts, 2 dor /8. &+8 mi, 475v.410 mf. 50v..
2 for 2{6. S8 mi. 450w, —T—b mf, "f % fii 8.

3)80 hﬂPY ELECTROLYTICS. 545+4 mi 500w,
2/~ cac

500w, GARDBGARD ELECTROLYTICS. 4wt on &ml
6. S+ 4mdf, 88 8§+ 8 mf., 2/6. 4= 4 0f., 294,
MAINS  TRAHSFORMERS — MA UFA(‘TURER°‘
SERPLUS. 250—250 v. 60 ma, 4 v S8 % 1 a, 376,

Huge Reduction in Prices of
TRIAD i.8.A. VALVES
from 273 each 1
Send for Né‘fv‘ Price List

) PREMIER SHQRT WAVE =ns
Complete to ﬂ)e il
ils. ]

anigk } mel and uses

3 Fave Screen Grid ond Pertigde Kit 58’6
PREMEER U,SJ& QUARTZ TRA&SMETTEN" SRYSTALS
7 me Band., 30/~ each, with Calibration Certifizats
Aucle hotder and 1
MORSE KEYS.
e, 29 eachi,

MF‘R‘ SH&)RT WAVE 09!!."

7o
BExvelient bra% moveiient on bakelite

4. and fpho types

0 cach, with gircuit.
set, withi
-42, 38-8G

car un(
metrez,

‘pP cucmt
ar Dials, Dir
”REM!ER Shom Wive Cone S

i with  Teplitel Tosulaiios 3 rnix 16 ;
,7 —10 mn.f 18 ; 100 maf, 2/-= ] 1(;')mmt

13 ;25 wnf
?RQUTL?L EﬁU%LE SPAGED TRANSMITTING CON-
MENSERS. 15 mmf.. 2/9 ; 40 nunf, 3/8 ; 100 muok, 4/- ¢
180 mmf, 4/8.
BEW TROLITUIL, SPLIT STATGR BOHBEN&ERS
5% 50 mmé, 10/8
SCAL. F@RMERS 4- or 6.pin low-Joss
Orders 5/- and over seat Post Free,
add 6d. Postaga.
511;#« y?;;i B r’nur AéQSQ f‘a!aqagua, Hand?aok and
alvg anual 7 B ages  af
Radie Bargains and -ntefastmg Pata. p !‘i ce SEE

os, 3/8
Ot~

. i each. ]
Under 5/- ploase £

%of 50, High &ireet, Clapham, 8.W.4

ALL PGST ORDERS TO: Jubiles Works, 187, Lowsr
Glapton Read, London, E.5. Awmherst 4723,
CALLERS T0 : Jubiles Works, or our NEW PREMISES,
YRR, FLEET STREET, BG4 Cintral 3833
Macaulay 23&|Aﬁ

THE POLYTECHNIC

size

¢ REGENT STREET, W.L

SCHOOL OF ENGINEERING
Head of Schoat &
PHILLIP KEMP, M.Sc Tr;_}; Bl MLEE, AlMesk E,

Mem,

RADIO ENGINEERING

A fulltime day course In te]ecommun'{carions,
extendma over a perlod of three vears, preparing
for all recognised examinations end for the
vadio, television and telephone industries.
SCHOOL REOPENS 19¢h SEPTEMBER.

Prospectus ow gpplication 1o the Director of Education.

Advertisements 5§

TRANSMITTING APPARATUS

C.8. RADIO, speuahcts in short wave apparatus,
communication  receivers, including Hallicratters,
National and R.M.E. transmitting equ;pment valves and

components, Send for free catal()ﬂue to A.C.S8. Radio,
16, Gray's Inn Rd., W.C.1. Holborn 9894-5, G2NK,
Technical Manager. [0550

G5N1 —The oldest and largest distributor of
amateur equlpment transmitting and recelv-
ing; short-wave catalogue, l/Zd GSENL 70-page Manual,
7¥ed., post free; authorised direct distributor for Collins,
Na,twnal R\IE Thordarson, Hamimerlund, Bliley, 'Iay
lor, Limac, ete., et —4d, Hollowa.y Head, Bumxngha{m
0531

CABINETS

A CABINET for Every Radio Purpose

ONVERYT Your Set info a Radmgram at Minimum
Cost; surplus cabinets from noted makers under cost
of manufacture (undrilled); 30/- upward; motors ab
wholesale prices,
* FIT—A-GRAM " Cabinet, 8L x 17 '® 15; 21/-

{ NDRILLED Table Console and Loud-Speaker Cabinets

{rom

I‘\ISP’T(,TION Invited; photos lcaned to country cus-
tomers,
. L. SMITH and Co, Ltd., 289, ¥Edgware Rd W.2.
Fel.: Pad., 5891, [0485

BGALLIER'S for the Finest Obtainable American
Cabinets, Table, Console ard Radic Grams; also
Record Changers, 5 gns. Send 1ihd. stamp for reprints
from actual photographs. ADegaillu s, 31, Craven Terrace,
Lancaster Gate, London, W.2 }’dddmoton 6492. {8553

DYNAMOS, MOTORS, ETC,

L Types of Rotary Convertcrs, electric motors, bat-
- tery chargers, petrol-electric gencrator sets, etc in
stock, new and second-hand.
.C.-B.C. Conversion TUnits for Operating D.O.
cewvers from A €. Mains, 100 vmtts output, ;,2/10
150 watts output, £3/10.
ARD, 48, Larrlnﬂdon 8t., London, E.C.4. Tel.:
Folhorn 9703, [0518

RECORDING EQUIPMENT

LL Recording Discs and Materials in Stock, tracker
units, £4/7/6; recording motors, £3/17/6~Wr1t6
for further details, Wzll Day, Ltd.,, 19, Lisle St.,, W.C.2.

{0595
VALVES

/ LL Types of American Tubes in Stock of Impex and
Arcturus makes ab cormpetitive prices.
‘ﬂZE Can Also Supply a Full Range of Guaranteed Re-
placement Valves for Any British non- ring. Amevi-
can or Continental type ab an appresiably Iowcl price.
END for Lists of These, and also electrolytic condensers,
line cords, reilstames ete,
Chl\s . WAPD 48, bavrmgdon St., London, E.C.4.
Tel.: ¥olborn 9703. 10452

MERICAN 2/9; 1,000 non-ring British, from 1/9:
bargains g,alore, iists iree. —Shippers, 18, Corporatlon

St., Manchester. [06a7
ETROPOLITAN RADIC™ SERVICE.—Special offer,
American  valves, in Tmakers’ cartons, 3/- each,
QOctals 3/6 each; American valves, first grade, in all
types; trade supplied.AIOZL Finchley Rd., N.W.11,
Speedwell 3000, {0436

ELECTRICAL EQUIPMENT

:E: and 3-phase Motors, / to 5 h.p., surplus stock, first
class condition.—Tel. : Reliance 1693. Easco Elec-
trical Service, .. 18, BruLon Rd., 8.W.9. 10642

TEST EQUIPMENT

ERRANTI A.C.-D.C. Tester, 1,000 megohms Py,
ranges 0-600, 0-50,000 megohms, leather case, Ano-
dapter; £2/5.—Tarvey, 29, Shaitcsbury Av,, WCz

[8711
COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

R

RADIO CLEARANCE, Ltd.

A]"L Tiaes Prcvibﬁsiy ‘Advertised Still Available.

LL Orders Over 5/- Carriage Free; under this amount
sufficient postage must be included wilh order.

ALL Enquiries Must Enclose 134d, Stamp.

RA‘DIO CLEARANCE, Ltd., 63, High Holborn, W.C.1.
Holborn 4631. [8729
REMIER SUPPLY STORES.

PL‘EASE See Gur Displayed Advertisement on this page.
{0488

QO0DS Previously Advertised Still Available—Ryall’s
Radio, 280, High Holborn, Yondon, W.C.L [8709.

ARRARD A.C., Record-changers, Model R.C.4a, plays
eight 10- or 12-inch records, brand new; 385/5

ENRY'S, 72, Welhngton Av., Stamford Hill, N.15.

Stamford il 2907. {8699
"%7 AUXITALL.—A1l" goods as previously advertised still
available; ite for free lish.—Vauxhall Utilities,
163a, Strand, W.C.2. [8727

“* Foundations of Wiveless,”” Second Edition. 4s. 6d. net. FPost free 4s. 1id,



¢ Advertisements

The CLIX valveholder range
covers patterns to accept all
the recognised English and
American  valves  including
x Octal, Midget and Acorn types.
There is a speciaily designed Low-loss type having Frequentite
bases fitted with Clix Patent Floating Sockets. The Frequentite
base is protected against splitting when mounting on chassis,
by the use of Clix matal inserts.
CLIX Valveholders are specified for the
Y MAGNETIC TELEVISION RECEIVER”

Here is the list of types specified 1—

7 Type.X.12a. British Octal .. bd
P, X 112, 7-pin oa o aoo o 9d
2, X, 5-pia e ... 54

All contact-tubes are of the CLIX RESILIENT type, machined
from the solid (not stampings) and, by a process involving
helical clotting, are given 2 stout resilience which guarantees
rerfect contact irrespective of the valve-pin construction,

TRIMMER CONDENSERS

Here is another tomponent in
which the use of * Freguentite
Ceramic is  unrivalied. The
unique design of vane permits
the condenser to be suspended
in the wiring without ** sag '" and
risk -of any disturbance through
any possible movement aof con-
necting feads,

Miclgetj Tpe R 48{) single, variable 3-30 mm! d and Type
R.481, 4-50 mmfd .. Edch éd.
Doubi&, Type R48Z 3-30 mmid. e, 18

Send for Clix Radio and Electricat
Catclogn: - lost free.

British Machanical Productions L§d.,
78a, Rochester Row, London, S.W.1.

SURREY

UNIQUE OPPORTUNITY FOR A

IRELESS TRADER

IN THE HEART OF THE TOWN

NEW BUILDING. FROMINENT POSITION
REASONABLE RENTAL

SOLE AGENTS

HEALEY & BAKER

SHOP SPECIALISTS

29, 87. GEORGE STREET, HANOVER
SQUARE, LONDON, W.1

TELEPHONE: MAYFAIR 2965 (i4 LINES)

. W;
Wo@%w

Ww Aoy
o 7"“ w@;

: PYE

om«“"‘

uo"

* Radio Laboratory Handbook.'”

Wireless
World

COMPONENTS <~ SECOND-HAND
CLEARANCE, SURPLUS, ETC.

X }ﬁAINS RADIO DEVELOPMENT Co. Offer Immediate

Delivery, carriage paid, call mornings; telephone
Tudor 4046; stamp for lst 227A.
UBILIER Mica Tag Condensers, 0.00005, 0.C001,
0.0002, 0.0003, 0.0005 mfd.; 3d., 2/6 dozen.
TRIE l-watt Colour Coded Unused Resistors, any size,
4 50 ohms to 5 megohms, your selection; 3d., 2/6
dozen; 2-watt, 6d.
ENTRALAB Latest  Potentiometers, long standard
spindle, unused, all sizes, 5,000 ohms-2 megohms;
2/-, with mains switch 2/3.
UBULAR Condensers, 400-volt working, wire ends,
best make, 0.0001- 0.05 mfd 4d ; 0.1 mid. 4d.; 0.25,
0.5 mid., &d.
LIX Unused Chassis Valveholders, 5-pin, 7-pin, 3d.
ecach; all Awmerican sizes 6d. each; best sleeving,
145d. yard.
IFTY Unused N.SF. Vo, 1-, 2-watt Resistors, wire ends,
marked, colour coded, 20 different useiul sizes in
exch parcel; 50 for 2/6 only.
AINS RADIO DEVELOPMENT Co.. 46, Muswell
Hiil Rd., London, N.6. Tudor 4046. (8569

JOUTHERN RADIO, 46, Lisle St.,, London, W.C. Cer-
rard 6653, 3tocks of receivers and replacement
components, as previously advertised. (8548

i UPERADIO Smash Prices Again. 1939 Car Radjos,
A, Weston PyB 2 bauds, £4/4/0: Travler £4/7/6;
Aulematic £3/15; Britannia 2 bands, £8/8. Cresley
Magnatune 2 bands, £6/86
E OWARD 438 C(»xrlnxallicatlol Receiver, complete with
spraker, Crystal, RMeter, £19/19. 34tin. 0-1 Mililamp-
meter 21/6. Rlbbon Microphones, £3/15. Moving Coil
\Iurophcncs 29/86.
3939/40 Crosley 10v. 5wb 7/2,000 metres, £18/18/0
list, £7/15/0 sealed cartons. 1939 Belmout 7-
v. 3wb., lisledd £14/3/6, £5,/17/6 sealed cartons 1939
Emerson Midget Siugl: band, 45;0. 5v. Superher, 2 bands,
£373/0, lunmmm Tpin Peéntodes 2amp. 4/9; Americz
Octal Valves, 2/9.—Superadio, Dantzig St.. Méanchester.

18714

S 5. RADIO S8ERVICES.—Guaranteed Raytheon and
Cambridge 6A7, 687, 75, 80, 42, first grade valves,
all 2/3 ea(’h, push- Back wire, 2*0 vards, 10/6, 15 \ard‘
1/-; T.C.C., 8 mid, 1/6; 8-8 mid.. 2/6; dry Electrolvlic,
all new aLo<k—20 Uppcr Duke St., lecrpool [8’725

ONDON'S CENTRAL RADIO STORES.—B.I, 4 mid
450G voits working resinol oil filled condensers, in
metal case, 2/-; 0.1 mifd. and 0.25 mid. 1,000 v.w., 1/6;
Silvertown Galvos., 4/6; B.1. 8 mid. 550 v.w., 1/-; electron
Iytic; d¥pe 18 valves, 2/6 B.T.H. moving (-oil microphone,
55/-; Phillips fmnstormers 280-0-280 volts, 80 mu.a.,
av. 2">a 4v., "4v. 5a., 100-250 volts input, 3/6 cnoh
huge  Clearance sale of entire Regentone Qurplu:. stocks;
callers only; chassis, speakers, cabincts, stacks of com-
ponents, a1l under cost; many other clearance lines.—
London’s Central Radio Stores, 23, Lisle St., Leicester
8q, London. ‘Phone: Gerrard 2969 [8730

Wanted

|VVE Buy for Cessh All Types of Modern Second-hand

Radic Sets and Accessories, test meters, parts, ete.
more than any other dealer. Part exchanges.
Bring, send or will call, Umversxty Radlo Ltd., 238, Eus-
ton Rd,, London, N.W.1. ’Phone: Euston 3810. (8724

REPAIRS AND SERVICE

“ SERVICE with a Smile.”

MERICAN Valves, spares, linecords, rewinds, repairers
of all types of American and British receivers.—
¥.R.1., Ltd,, 22, Howland St.,, W.1. Museum 5675. [0434

LOUDSPLAKER Repairs, British, American, any
make, 24-hours service; moderate prices.—Sinclair
Speakers, Alma Grove, Copenhagen St.. N.L. [0590
UARANTEED Repairs, Any Transformers, choke,
motor armature, converter, dynamo, ete., keenest
prices, 1mmediate gquotation, prompt, dependable service.

—See below. )
L.T.T‘. (LONDCN TRANSFORMER PRODUCTS. Ltd.),
Willesden, N.W.10. Willesden 6486 (3 lmcs).[
6892

M/\I\Iq Transformer Service, Repairs, rewinds, or
construction to spcclnmtlon of any type, competi-
tive prices and prompt service.—Sturdy Electric Co., Dip-
ton, Newcastle-on-Tyne., [0516

lk ETROPOLITAN  RADIO SERVICE.—Guaranteed
YA repairs to American and British receive American
valves, service parts and rewinds; trade supplied.—10621,
TFinchley Rd., N.W:1. Speedwell 3000. [0435

ILPAIRS to Moving Coil Speakers a Specialily; cones

+ and coils  fitted, fields altered; prices, including
eliminators quoted; loud speakers, 4/-; L.I. and outpub
iransformers, 4/-, post free, guaranteed satisfaction; trade
invited, estimates  ifree; prompt service.—Loud-Speaker
Repaiwr Works, 5, Balham Grove, London. Battersea 1321.

[0394
SITUATIONS VACANT

AIR MINISTRY.

CIVILIAN Wireless Instructors Required,

ACANCIES Exist for Civilian Wireless Instructors
at the RElectrical and Wireless School, Royal Air
Yorce, Cranwell, Lincs. The commencing rate of pay is
£4 a week inclusive which may be increased to £4 5s.
a week after a short period of satisfactory service. Candi-
dates must be capable of lecturing and must have a
sound kunowledge of electrical principles ‘and their appli-
cation to radio and low-power electrical engineering.
Applications should be addressed to the Commanding
Officer, Electrical and Wireless School, Cranweli, Lln(s
giving full particulars as to previous experience, age, etc.
an(hdato\ will be required to appear before a Selection
Board at the School, for interview and test. The test will
include the giving of a lecture on any subject which may
he chosen by the candidate, involving the principles of
modern  radio, Lecturing sequence and style -are most
important. . {0571

Price 8s. 6d. unel.

Jury 2o1mH, 1939‘

MODEL AWIZSPP
12-V. 5-BAMND ALL-WAVE
RADIOGRAM CHASSIS

{12—550 continuous, 1000-~20060 m.)
with R.F. Pre-Amplifier, 2 LF, stages with Yar-

Manual R.F. zair contro!

17 Gns.

iable Selectivity.
and 10 watts R.C. coupled
Triode P.P. Output - -

Sen Test Report, lan. 5 issue

DEMONSTRATIONS daily tii} 7.50 p.m. Caturdays it 5.30 p.5

ARVISTRONG MANUFACTURING ©D.,

YWARLTERS ROAD HOLLOWAY, LONDON, .7

(Ad;ommg Holloway Arcad
Telephone = MORth 3213,

ﬁ?@ﬁ PLIFIERS

Pamphonic Reproducers Ltd, (dsseristed with PYE Lid.)

43, 81. Pancras Way, Londos, N.W.1L
‘Phene : EUSton 1727,

e

This Service Kit compiises:
VOLUME CONTROLS,
#0,000. 50,008, ¥ Meg, L meg.
7 RESISTORS. Asorted, colour coded resistors,
3 to 3 watts. i
2 DOZ “CONDEMNSERS. Assorted tubular
electrolytic and mica condensers.
1 STEEL CABIMETY. A very useful steel cabine®
with partitions for above, screws, cte.

VALUE £4 for ?/6

KIT MNo. 2 comprising resistors and condensers only, as
above, 2/6.
KIT No. 3 comprising volume conirols and cabinet only, /3,

SPECIAL OFFER !!!
Fully shrouded ’lmnsformers by America’s largest manufacturer. While

they last

ig/8

19/6

8i6

e

/6

716

T464 10V4A Primary T.;Lppei 110-25 516

’1‘1115ABA!10 230 v. 500 watt Auto Transformer. 29/6
The foHowing chokes sre d and imopregnal

PT7007-250 mfA., 135 chms, Hy., cadmium sh;ouded. 12/8

TTO0TA~ 150 m,/ A 50 5 12 By, cadm 12/8

106 m{A., 20 Hy.. roude 411

60 mfA., 5 Iy, ‘200 ohms 111

RADIOMART 2%,
GENT (Birmingham) Led,
@4, HOLLOWAY HEAD, DBIRMINGHANM

BOOKS ORN WIRELESS

Wrile for complete Hs to

Hiffe & Sons Lid., Dorset House, Stamiord 8¢, anzlon,‘ \S‘EJ
VWL

Post free 9s,



Jury zorm, 1939.

N describing the Magnetic

‘Television Receiver, “The
Wireless World ”  said :—
“Tt is essential that a high
quality component be used.
A poor Transformer will
‘soon break down.”

It will p‘a-y you to remember
the make of the Transformer
“actually specified by “The

Wireless World.”

: Advertisement of
N Partrldge, B:Sc., A.M.LE.E.

ACOUSTICALLY DESIGNED.
‘We specialise in manu(acturmg Radic and
Radiogram Cabinets 1o customers’ wqmremenb
bpemaI Sketches FREE OF CHARGE.

i xdd..in stamps for /z'u‘m/s of ,mmiarl
& b 1 by

L@GKWO@D & CO. Bl bt et

LOUDSPEAKERS, LOUD-
SPEAKER CORNES, LOUD-
SPEAKER COMPORMENTS,
TRANSFORMERLAMIMNATIORNS,
TRANSFORMER HOUSINGS,
TRAMSFORMER WINDINGS,
CHOKE WINDINGS, FIELD
COIL WINDINGS, PERMANENT
MAGNETS, PRESS TOOLS AND
PRESSINGS, JIG BORING,
AUTOMATIC SCREW MACHINE
PARTS UP TO 2 DIAMETER. |
Contractors
the Admiralty,
War Office and
Air Ministry.

THE INSTITUTE GF WIRHESS TEﬂHMLﬁE‘f

(Founded ine 1925, Incorporated).

PROFESSIONAL MEMBERSHIP

The advantages of professional membershlp
are open to all quahﬂed wwe!ess engmeersu

Fu" mf-)fmatmn, with syllabus, may be olaained from the
Secretary, Institute of Wirelecs Technology, 4, Vernun Place,
Southampton Row, Londor, W.C.1,  *Phone 1 Hylborn 4879,

s

“‘Wiieless Diiection Finding,” Third Edition.

Wirecless
- World

SITUATIONS VACANT
A TR MINISTRY.

AER(‘)NAU TICAL INSPECTION DIRECIORATE.

AC‘ANC.IES ~xigt for unestablished appeintments as
Kzaminers in the W/T and Instrument Branches.

QUALIFICATIONS‘

PPLICANTS for vacancies in Instrument Branch
miest have good general education, theoretical
knowledge of physics and training in hght engineering
cr instrumeunt making. Candidates should be able to
readd drawings, unlerstand spec ations and use micro-
meters and other types of rieasuring imstruments. If
necessatry, preference will be given to <'andidate> having
» goyd knowledge of thermometry and optical and pres-
sure measuring instruments.
PPLICANT: {for vacancies in® W /T Branch having the
fol'owing gualifica.ons will receive preference:
good general educalion, sound technical knowledge of
high .requency engineering equal to City and Guilds final
examination in Radio Communications, practical know-
ledge »f modern W/'T and elecirical equipment. Candi-
daves should bo akle to read drawings, understand speci-
fications and use micromelers and other measuring
irrtruments.

PPLICATIONS from candidates previously declared
ansuccessful will be cons:dered, provided the neces-
sary additional experience has been gained.

TCCESSFUL c.ndidates will he given a period of
iraining in inspection as applied to these sub}ects,
not cxceeding, three months,

DULIN(; training candidates will be regarded as on
probation aud patd at the rate of £3/10 weekly.
On  satisfactory cormapletion of the training course they
wiil e appointed as Examiner and p dd at £246 a year,
rising by increments of £12 if service satistactory to
£337, excepl that the starting salary for entrants below
the age of 24 years will be reduced by £12 for each
year helow that age, payable monthly in arrear.
UBSISTENCE allowance at the rate of £1/5 weekly
is payable whilst under training to married men
(and others with certain dependants) who normally re-
side outside the training centrs,
ANDIDATES must be prepared to serve in any part
of the United Kingdom and be willing to fly as
observers in connection with their duties.
ORMAL age Mmits 21-50 years. Candidates between
50-55 years will be eonsidered if they have had
previous inmspection experience.
ANDIDATES who -on interview f{ail to qualify for
the Examiner Grade may be considered for:—

ASSISTANT Examiner. Salary scale £184-£10-£2486.

SSISTANT Examiners do not undergo training, but
are appointed direct ito an A.LD. station, They
may later Lecome eligible for promotion to Examiner on
attaining the requisile.standard of efficiency, provided
they are williag to undertake the obligations required of
examiners as above,

AI’PLI(}A'L‘ION must be made on Form 786, copies of
which c¢an .be obtained on application. (by postcard
only) to:—The Under-Secretary of State, Air Ministry
(1.0.8./Rec.42), Berkeley Square House, Berkeley Square,
W.l. {8703

IVILIAN Wireless Jnstructors Reguired at Royal Air
Torce Volunteer Reserve Centres,

NITIAL Rate of Pay £4 per Week, rising to £4/5 &
week after a satisfactory pmbahnnary period, and
thergalter by annual mcrements of 2/6 per weel to a
maximum of £4/12/6 per week, candidates must have
a sound knowledge of electrical principles and their
dpphnamon to radio and low-power elecirical engineer-
ing, and be capable of lecturing; suilable candidates swwill
be intervicwed, tested and medically examined.

NANDIDATES May be Required to Underge a Short

Course of ln%ru(‘t]on at No. 1 Electrical and Wire-

less School, Roval Air IForce, Cranwell, Sleaford, Lincg,

belore takn*g; up duty, and during this period the rate
of pay would be 65/- a week.

PPLICATION Should be Addressed to the Air Officer
Commanding, Headguarters, Reserve Comina and,
R.A.F. Hendon, the Hyde, N.W.9, giving full rartlculars
as Lo previous experience, age, etc {0638

PUPRENTICE Required Immediately; training given
A theory and praclice.—Write 1.1.1. Radio Service, 40,
Farl’s Court Rd., W.8. L8722

S!aRV 10T Assistant Valve Deaf Aids, age 18/20. Write
stating age, experience, salary required.—Box 470,
clo Fhe Wireless World. [8705

ADIO.—Tixperienced draughtsmen required (in the

Midlands); used to :mall part me(hdm&mb, write,
giving partmumrs of experience, also state age and salarv
required, Box 503, v¢fo Ths Wireless World. (8713

TF(‘L[N{CAL Salesman for Radio Development Organi-
salion, London area. Thorough knowledge of modern
receiver design and techmque state experience and salary
required.—Box 487, ¢fo The Wireless World. {8707

FESEARCII Television Time Base Engineer Required,
with University Degree or equivalent gualifications;
our own stalf know of this advertisement: write jn confi-
dence. iull details of experience, salary required and age,
to Box 491, ¢jo The Wrireless World. (8708

ACANCIES Exist for Civilian Wireless Instructors at
the Electrical and Wireless School, Royal Air Force,
Vatesbury, Wilts. The commencing rate of pay is £4
a week inulusive, which may be Tncreased to £4 5s. a
week after a short period of satisfactory service. Ca
dates must be capable of lecturing and must have s
sound kpowledge of electrical prmup‘es and their appli-
cation .to Radio and low-power electrical engineering.
Apphcat]ons should be addressed to the Commanding
Officer, No, 2 Electrical and Wireless School, Yatesbur;y,
Wilts, giving full particulars as to previous experience,
age, eL( Candidates will be required to appear belore a
Selection Board at the School for interview amd test
The test will include the giving of a lecture on any sub-
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EDITORIAL

Plans for Olympia

Technical Meetings

N last week’s issue we expressed

satisfaction at the efforts made

by the organisers of Radiolympia

to widen the appeal of the annual
wireless exhibition by the inclusion of
features likely to attract visitors whose
interest lies mainly in the technicalities
of the subject. Since those remarks
were written, steps have been taken to
organise a ‘* Popular Technical Con-
vention "—a series of meetings at which
various technical topics of the moment
will be discussed. As reported in our
News columns, it is proposed that the
Convention, to.be held in the Con-
ference Hall at Olympia, should be
divided into four sessions, spread over

“the period August 28th to August 31st.

A Step Forward

The idea of a Convention seems to
bring Radiolympia a stage nearer to-
wards the “ Exhibition of the future ”
that was envisaged last weel;, when we
spoke of a Show that should be not
merely a market place, but also a forum
for discussions and a social rendezvous
where those with common - interests
might get together. We hope that it
will receive the fullest support. -

For each one of our readers likely to
be attracted to Olympia by a mere
show ‘of cabinet-work, there are prob-
ably a dozen or more who would make
an opportunity to go there to hear
debates by acknowledged experts on
topics that interest them. Indeed, a
considerable number would probably
themselves wish to take part in the
discussions, and it is to be hoped that
those who have anything to contribute
on the various subjects to be selected
will not hesitate to come forward.

By stressing what must, for want

COMMENT

of a better word, be described as the
technical aspects of Radiolympia, we
are not advocating a purely ‘ high-
brow” show. What we hope—and
expect—to see is an exhibition appeal-
ing to everyone capable of taking an
intelligent interest in wireless matters
in the widest sense.

Tuning Scales

Problem for Manufacturers

S is now well known, the Montreux
Plan for the allocation of broad-
cast wavelengths does not come

into force until March 4th, 1940. In
consequence, manufacturers of receivers
throughout Europe are faced with a
minor, though none the less difficult,
problem : should their new season’s
sets bear a station-name dial calibrated
for the new plan or for the old?

If they choose to fit ““ Montreux ”
dials, operation of the new sets will be
an extremely tricky business for the
first few months of their life, and the
prospective buyer is provided with an
excellent excuse for postponing his
purchase—presumably the last thing
that the manufacturer wants. On the
other hand, if it is decided to fit tuning
scales calibrated in accordance with
the existing allocation of wavelengths,
the maker is laying up for himself a
store of trouble next March. Worse
still, he runs the risk of incurring a
serious loss of goodwill among that
section of users of his products that
will not trouble to demand a new dial,
though saddled with a receiver that
is a constant source of annoyance.

What would seem to be one of the
best ways out of this impasse is that
adopted in Denmark, where each re-
ceiver sold between now and March
will include a coupon entitling the buyer
to a ** Montreux ” replacement dial, to
be fitted free.
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LTHOUGH tone control has been
dealt with fairly often in The
Wireless World during the last
year or so, it still scems to be one

of the most popular topics. The theory
of most of the system embodied in the
gramophone in question has been com-
prehensively covered by Mr. Cocking’s
article of June 8th. The treble control is,
however, complicated by the tapped
choke used for getting optional sharp cut-
off characteristics; and scems to have
caused some readers a little uncertainty,
although it was in fact pointed out that
the practical test of listening revealed that
such characteristics are no better than
gradual ones, and in the writer's judg-
ment at least are actually less satisfactory.
There is no doubt, however, that for radio
a sharp cut-off is a definite advantage,
because such interference as heterodyne
whistles is of a definite frequency that can
be eliminated, instead of being spread
over the whole useful frequency range like
record surface noise. So the note inserted
in a later issue to the effect that Messrs.
Varley can supply the tapped choke in
question concerns any who may be think-
ing of incorporating such a tone control
in a radio-gramophone or receiver.

Tt was suggested that for purely gramo-
phone purposes the two sharp cut-off
control positions should be replaced by a
wider assortment of the gradual type ; and
Fig. 1 gives definite circuit information
on this. The large amount of simplifica-

tion will no doubt be noted with pleasure. .

The only component other than ordinary
condensers is the 6o-millihenry choke.
The Bulgin HF.34 choke is rated at a
slightly higher inductance-—%5 mH—
but under the working conditions is only
35 mH, which would give a slight Iift.
A full 60 mH coil can be made by wind-
ing a groove szin. wide, 1in. inside
diameter, and 1in. outside diameter,
practically full of 4o-gauge enamelled

-

By M. G. SCROGGIE, B.Sc., AMLEE.

copper wire (approx. 2,400 turns; }oz.).
The characteristics of the revised tone
control are shown in Fig. 2.

In the original circuit diagram the tone

different: numbers.
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More About the

NOTES ON THE HIGH - QUALITY
EQUIPMENT RECENTLY DESCRIBED

HE article on an electric gramophone in our issue

of May 11th last was devoted chiefly to explaining

the design ; but as a number of readers have shown

an interest in the constructional details and have raised

other queries concerning the apparatus, the following
supplementary notes may be found helpful.

control switch was reproduced in a way

‘that ‘was rather misleading, as“the switch

arms were shown connected to-studs of
As the two switch
arms in each control (bass and treble) are
ganged, this-is impossible—or at least it
should be if the switches are properly
connected.  Iach control switeh is a

Chassis and control panel : connector from pick-up to 1st valve on extreme right.
paper has been placed behind the chassis to act as a background.

A sheet of



JULY 27th, 1939.

More About the Electric Gramophone—
Yaxley 2-pole 5-way; or the Bulgin
S.202, which is a 6-way switch and there-
fore allows an extra position that can be
used (or unused) as fancy dictates. If it
is found that local circumstances call for
a tone not provided, it is casy enough to
judge from Figs. T and 2 a suitable value
of capacity to try.

Expectations that someone would call
attention to the absence of any reference
to automatic contrast expansion have ot
been disappointed. One reason for omit-
ting it is that contrast expansion not only
necessitates at least two more valves—
probably three to do it distortionlessly—
but the whole equipment would have to
be on a much larger and heavier scale,
because unless the volume can expand
upwards as well as downwards there is
not much point in the idea. An output
of at least 15 watts would be desirable to
take care of the peaks. The apparatus
would then be very heavy and cumber-
some, as well as expensive ; and, although
it may be a matter of personal taste, the
writer has never been greatly impressed
with the desirability of contrast expan-
sion. The amount of compression in good
recording, as in good broadcasting, is not
very large now; and what control is
exercised is designed to give the best
results without automatic expansion at
the reproducing end, and does not neces-
sarily follow a law which is the inverse of
automatic expansion.
| Some readers have enquired about the
use of other types of pick-up. The
apparatus was designed for a type which
‘zives a substantially lével response, with-
out any attempt to boost the bass by
tone-arm resonance or otherwise, such

i
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attempts being found usually to introduce . _l
amplitude distortion.  The . most un- T Ty T T T T T T T T
portant thing, however, is to avoid over- | R | pe
loading the first three valves; so most | I;____ \
types of pick-up have to bc. .apphed o | AT | - ;
through a suitable potential divider to | | _
keep the maximum input down to about | |
0.1 volt peak. For a crystal pick-up the ! g :
total resistance has to be high, as specified ______][___ I S
by the makers, but should be the lowest i
‘allowable in order to minimise risk of ; ez e ! L
‘ Rz . . ?___,
hum. The value of Ry iRg B Fig. 3 1 i |
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and in the previous article, it should not
be forgotten that they include the record
itself with its bass drop. Characteristics
taken from the input terminals of the
gramophone, or from a constant-output
record, would show much greater bass
output,

PICK-UP

Fig. 3.—A potential divider is essential if a
pick-up with a greater cutput than the Tele-
funken is used. R, + R, should be made
the minimum resistance allowable for the

pick-up, and is then adjusted as

R, r R,
described.

There would be no sense in employing
in high-quality apparatus of this kind a
pick-up with such a defect as a serious
high-pitch resonance, so it would be out
of place to give particulars of a modifica-
tion in the tone control for counter-
acting a resonant peak.

In arguing the advantages of push-pull
it was stated that it “‘reduces the un-
pleasanter components of distortion.”
In case this might be interpreted to mean
that the unpleasanter harmonics (i.e.,
third and upwards) are redunced, it should
be explained - that ‘unpleasanter com-

ponents’’ refers to harmonic distortion
ouUTPUYT
TRANSFORWMER
w—.
Rg R oums
Y
roff-o NEB
ON
250 Q
! EXTRA !
RESISTANCE ?

Fig. 4.—If negative feedback is derived from
a winding designed for more than 2 ohims, an
extra resistance is necessary to reduce the
voltage. The valueis calculated as described.
The series inductance for preventing spurious
oscillation may or may not be needed ; the
value depends on the —particular output
transformer, so must be found by experiment.

i general as contrasted with frequency
distortion.  Actually, it is the second
harmonic that is balanced out by push-
pull, and the advantage of triodes is that
harmonics other than the second are very
small indeed. Triodes in push-pull there-
fore give a very pure output.

Departure from the specified output
transformer is. not recommended because
trouble is. liable to be experienced with
the negative feed-back circuit from the
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between the trans-
former and the 250-
ohm cathode feed-
back resistor to ;
reduce the feed-back voltage (Fig. 4) 1t
the resistance of the load for.which the
winding used for feed-back is designed is
R ohms, the correct series: feed-back

. . R g
resistance ‘is 250 (—27—1> ohms.  For

example, if the output transformer has
only a single output winding, intended tor
a 15-ohm load, then the reqtired feed-
back resistance -is 1,625 ohms.
value'is not at all critical, 1 ;500 would do
in this case. If any inductance is requlr“d
it is likely to be greater than thé 1,500 uH
found effective in the 2z-ohm circuit ; it can
be decided only by experiment. If the
loud speaker leads are not very long it
may not be needed at all.

By the way, in the original circuit
diagram there was a misprint in the value

F1g 5.—Layout of the chassis.
guxde, but may have to be varied if different’ components are used.

As the =

The dimensions are mcluded as a

of the bias resistance for the third ~valve.
It should be 2,500 ohms, not 2.5 MQ !
Now for a few constructional notes.
Fig.- 5 shows the dimensions of the chassis
and the locations of the components above
deck; all others go below. : Fhe exact
positions are, of course, subjéct: to. any
departures in the components adopted.
The smoothing .choke should, of -course,
be mounted at the back, near the power
transformer. Most of the 0.1 mI coupling
condernisers can convemenﬂy bé ‘bolted to
the inner side of the front of the chassis.
As regards the components; mést of the
condensers and resistors call for no special
comment, and where not'mentioned in the
accompanying list the ‘usual receiver type
may be used, such as §-watt resistors. The
reservmr condenser ' is 500 volts- peak.
The :PR4V is a

MCTOR BOARD

RECORD
PARTITION

750-ohm resistor,

intended to be ad-
justed to the
required value
approximately 600
ohms—by means of
the connection
! band. Similarly,

CONTROL
KNGCEBE

FRONT

! the PR5V is 1,000
ohms for #50. They
are to be adjusted
so that the current
through the pair of
output valves is 75

Fig. 6.—Side and
front vertical sec-
tions to show how
the control panel is

fixed and arranged.
It is connected by

several flexible
screened leads to the

chassis below.
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mA at 385 volts inclusive of bias-resistor
drop. The current through the separate

valves can be measured by applying a
voltmeter (preferably o-5 range) across
the 1o00-ohm resistors fitted for that pur-
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a mains on-off switch, the mains leads
should be enclosed in one braided metal
sheath, the two volume control leads in
another, and the two tone control leads in
a third. These screenings can, of course,
be used as the earth returns for volume

Underside of chassis, with front at the top. Most of the components can readily be identified.

pose, and these resistors should therefore
be accurate within about 5 per cent. With
perfectly balanced wvalves the readings
.would each be 33 velts. That is static
balance, and there is no need to reject
valves that differ by no more than about
| T0 per cent.
mic balance is ensured by the use of a
common bias resistor with no by-pass con-
denser. When the valves are exactly
equal in mutual conductance the signal
currents in this resistor cancel out; if not
equal, the residual signal current reduces
the larger mutual conductance and in-
creases the smaller, by negative and posi-
tive feed-back respectively.,

Fig. 6 shows how the control panel,
containing the two tone controls and the
volume control, is supported. ‘As the
yolume control is of the type incorporating

The more important dyna-

~

List of Components

Output transformer
Mains transformer

Partridge Special
Partridge T350/120
Smoothing choke, 20H Partridge Czs5/60
Bias resistor for output stage Bulgin PR4V
Smoothing resistor for output stage

Bulgin PR35V
Ivorine control panel facing, 114in. x
43in. x {zin. white finished matt
Reliance (Nameplates), Ltd., Richmond
Bridge Works, Twickenham
6 condensers, o.1 mid., 650 V, work-
ing, for coupling valves Dubilier LEG
Feedback on/off switch
Bulgin S.81T, with on/off plate
Pick-up -
Telefunken T.O.1001 (supplied by Pye)
Motor Garrard AC6
Valves:
2 Tungsram HL4G; 3 Tungsram HL4+;
2 Mazda PP3/250; 1 Brimar Rz or Mazda
UUy4.

data needed.

75

and tone controls. The leads from mains
terminals to motor, and from pick-up to

" first valve, should also be screened.

To allow room for the components at
the back of this panel, and to remove
them as far as possible from the AC motor,
the motor should be mounted as far to the
back of the motor board as possible, and
also to the left so as to allow plenty of
room for the pick-up. It is very im-
portant to mount the pick-up accurately
according to the instructions enclosed, and
especially to adjust the height carefully
with the stylus resting on a record of
average thickness.

.

Five-metre DX
WHAT 1S THE SKIP DISTANCE ?
IF any useful information is to emerge

from the activities of amateur experi-
menters, it seems most desirable that the
many reports of reception and transmission
that now appear as interesting entries in
station log books should be correlated in
order that an attempt might be made to
formulate a theory to account for some of
the unusually long distances covered by the
ultra-short waves.

Several amateurs are actually engaged on
work of this kind, but in most cases the
data available is very meagre and it would
seem that far more co-operation is needed
between amateurs in all parts of the country.
For example, nothing out of the ordinary

‘may be noticed at a station in one part of

the country, yet if one ventures to say as
much in print it may be flatly contradicted
by the operator of a station some two or
three hundred miles away.

The position, so far as the writer can
gauge it, is that five-metre transmission
beyond the optical range takes place either

by bending or reflection in the lower strata

of the atmosphere. On some occasions it
will only produce signals up to 50 to 6o
miles, on others the range goes up to 100 to
150 miles, and possibly to 200 miles or so,
but the information available covering dis-
tances over 150 miles is too inconclusive to
be of much help.

When we come to transmission over 8oo
to 1,000 miles, such as in the case of the
Italian signals, for they have been received
in the North, vide G6YL’s report in last
week’s issue, we have to assume reflection
from a higher altitude. What one wants to
know is, were the Italian stations heard by
G6YL on June 24th and June 25th last also
audible in the South of England. If not,
might it be reasonable to suppose that the
skip distance was of the order of 500 miles
or so?

Another point, G6CW is often received in
the southern counties as well as, if not
better than, a station only ten miles away.
Now, are his signals receivable anywhere
between Nottingham and London on these
occasions, or is there a skip distance?

Answers to these questions and many
more like them would throw much light on
the propagation of five-metre waves, and
amateurs” are in a position to supply the
But co-operation is essential
and’ the writer ventures to suggest that a
56 Mc/s cxperimental section might be
formed to correlate all reports of over 100
miles and examine them in conjunction with
meteorological reports for the days con-
cerned. ' G2MC.

.
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A Revolutionary Invention

ONE of the most gratifying things in
my life is the astonishing faith which
many readers place in me by asking me
from time to time for a frank opinion of
certain inventions which they propose to
patent. It is exceedingly rare for any of
the inventions submitted to me to be
covered by a provisional patent. It is
quite clear that my readers trust me, and
I am happy to say
that T have never,

so far, found it
worth my while to
abuse this
trust. I have

always en-
deavoured
through-
out my lite
to  maintain
a high stan-
dard of integrity in my dealings with
other people, this line of conduct being
one which was strongly urged upon me by
my father when I first annouinced that I
intended to take up wireless, a profession
in which, so he informed me, I should be
beset by many temptations on the part of
unscrupulous persons to induce me to lend
the influence of my name to ensnare the
public into supporting with  their hard-
earned money wireless inventions of
doubtful practicability.

1 must confess that T have more than
once found my father’s remarks to be only
too true, the most notable instance being
when 1 was invited to support a scheme
for an inexhaustible LT battery of almost
limitless ampere-hour capacity. The idea
was to discover an island with large de-
posits of copper-ore, and a similar one
which abounded in zine.  These istands
were to form the electrodes of a giant wet
primary cell, the intervening sea being the
electrolyte.

You will well understand, therefore,
that 1 was particularly suspicious when 1
was recently approached by a correspon-
dent with a suggestion that I should in-
duce Wireless World readers to support
financially an invention of his to utilise
wireless principles in order to provide air-
craft with a reliable and error-free ground
speed indicator.  As many of you may
know, the evolution of such a device is
one of the great difficulties which beset the
aeronautical world. It is easy enough to
devise a speedometer to measure air
speed, but it will be appreciated that it
there is any wind blowing this will bear
no relation to ground speed which, after
all, is the only thing which really matters.

The inventor is a member of an amateur
flying club, and he said that the invention
““suddenly came to him’’ one day when
he was listening to a B.B.C. programme
on his aircraft wireless set during a power

By FREE GRID

dive. He noticed that whenever he went

at excessive speed the signal strength

seemed to fade. At first he put it down
to normal fading, and had determined to
fit the set with AVC and would in all pro-
bability have done so had not the
trouble persisted even when he was flying
in sight of the aerials of Brookmans Park.

Eventually, he found that a slight ad-
justment of tuning, when flying at high
speed, would put matters right, but his
interest was by now thoroughly aroused,
and instead of fitting the set with auto-
matic frequency control and forgetting all
about the trouble, he made up his mind to
probe into the cause of it. As the result
of further experimental work he found
that when using a knife-edge crystal-con-
trolled receiver the effect was much more
pronounced, and by putting a delicate
tuning meter in circuit he could detect a
change in signal strength, even when fly-
ing slowly and slightly accelerating or de-
celerating. He thus definitely established
the fact that the fading was caused by
automatic detuning which varied in
degree according to the speéd of the air-
craft.

As the result of further weork he has
now got a complete cut-and-dried ex-
planation of the phenomenon, and he now
only needs your money to make his for-
tune and yours by floating a company to
use his discovery as the actuating
principle of a new and revolutionary
ground-speed indicator. The explanation
of the phenomenon, as he gave it to me,
secrmned so absurdly simple that I kicked
myself for not thinking of it before he did.
It is far more simple than elucidating
some of Henry Farrad’s problems, and I
am therefore going to leave it with you
for a week or so to think it over. Perhaps
Henry Farrad himself might like to have
a shot at it.

Realistic Radiovision

ET is not often that 1 patronise the cinema
. nowadays, for T am old fashioned
enough to believe that a cinema is a place
to which you go to see moving pictures.
In any case, to my mind, most of the
stuff dished up is sufficiently nauseating
to make even a sailor feel seasick. Indeed,
I recollect a practical instance of this one
Saturday night in Portsmouth, when al-
most the whole audience, who were
mostly sailors, was taken ill, and although
the manager assured me that this had
nothing to do with the programme, I was
not such a fool as to be taken in with that
tale.

However, I did find myself in a cinema
theatre the other day, the reason for my
visit being to see a special television broad-
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cast that was being given, as 1 was
anxious to see how clnema television was
progressing.  Quite frankly, 1 was
greatly impressed with the performance,
and in one important respect I consider
cinema television to have an enormous
pull over the home variety, and that is in
the matter of sound reproduction. It is
not that the quality of reproduction is
better ; indeed, it is not really so good, but
the voices do definitely seem to come out
of the mouths of the performers, as the
loud speakers are, of course, at the back
of the picture.

Now in the case of the ordinary home
television sets everything, including the
sound, is very realistic, but I have always
missed that little extra bit of realism
which is given when the loud speaker is
immediately behind the screen. Curiously
enough, I have always found that by wear-
ing headphones the same effect appears to
be produced, but this is, of course, not
a satisfactory solution of the problem. I
was, however, pleasantly surprised the
other evening at a demonstration given by
a friend of a home-made receiver, - in
whieh the loud speaker was behind the
screen. It was, as you may have guessed,
nothing more or less than projection tele-
vision, in which the picture was thrown
on to the screen from the front, thus
leaving room for the speaker at the back.

*Vith the usual big-screen type of home
televisor, back projection is, of course,
employed, but front projection %as been
employed, and so in this respect there is
nothing new in my friend’s receiver. What
was new in his arrangement was that, al-
though front projection was employed, the
projector was in the cabinet of the
receiver, and there was no apparatus to
get in the way of the viewers.

The thing is best explained by a glance
at the accompanying sketch, from which

it will be seen that, by tilting the screen
slightly upwards, as is done in many
ordinary sets, and by using an ingenious
arrangement of a- couple of mirrors
mounted on a long extending arm, there
was no difficulty in arranging for front
projection without the necessity of using
a separate screen, and suspending the re-
ceiver-projector from the ceiling to keep
it out of the way of the viewers. The point
I liked best was that the picture was not
of the big-screen variety, and so there
was no necessity to darken the room.
Owing to the use of a projection lens of
long focal length, the picture was in fact
no bigger than that in the ordinary
domestic television receiver, which, as
everybody knows, is perfectly satisfac-
tory for an ordinary room,
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WHERE AND HOW IT MAY BE APPLIED

RHE judicious application of re-
generation in any receiver can
generally be relied upon. to in-
crease sensitivity and improve
selectivity. There are, however, inci-
dental advantages which make it particu-
larly attractive to the designer of high-
performance  short-wave  superhetero-
dynes. The reduction of losses in tuned
circuits, particularly when used in con-
junction with good dielectrics, results in
an increase in signal-to-noise ratio, espe-
cially at high frequencies. Further, the
increase in overall efficiency enables a re-
duction in the number of valves to be
effected, and a consequent economy of
power consumption for a given maximum
gain,

~ Unless carefully handled, however, re-
generation may introduce undesirable
effects which will offset its advantages. In
Fig. 1 are illustrated two conventional
methods of regenerating the RF stage of
a superheterodyne receiver, both of which
suffer from two principal defects.

It is necessary in the interests of signal-
to-noise ratio to have a high degree of
coupling between the primary and secon-
dary of the aerial coil, and this produces
lead spots or nodes at certain points in
the tuning range. The length of the aerial
will determine the frequencies at which

these nodes recur, but the higher the fre-
quency the more pronounced will be the
effect, Often the presence of this pheno-
menon will make it impossible to reach
the point of reaction. If, on the other
hand, reaction is applied in the con-
trol-grid circuit of the mixer stage, and
all leads ““hot’” to RF are kept short, the
problem of nodes or anti-nodes does not
arise.

The other defect concerns the operation
of the controlled valve. In a normal

HE  principle of employing
regeneration 1o improve the
performance of recervers of the
“ communication > type has many
points in dts favour. In this
article the author discusses the

methods which  experience has
shown to give the best vesults in
practice.

system of electron-coupled regeneration
the control of reaction consists of variation
of screen voltage, Fig. 1(a), or variation
of cathode bias, Fig. 1(b). In practice
each system has the disadvantage that the

controlled valve, whether RF amplifier
or mixer, is rarely working under op-
timum conditions for its original function,
particularly where wide ranges of fre-
quencies are being tuned.

One way of overcoming this difficulty
is by the use of a variable capacity to feed
back the REF component from screen to
reaction coil, Fig. 1(c), but then two
further obstacles ensue. First, the con-
denser, being ‘‘hot,”” should be disposed
strictly adjacent to the controlled valve
circuit, and this invariably necessitates an
extension spindle or Bowden cable ; then,
where the control is fitted to an all-wave
réceiver, the value of capacity required
at, say, 60 megacycles, is rarely of much
use at T megacycle. In the low-frequency
spectrum the maximum capacity would be
incompatible with the very low minimum
capacity of, say, 2 to 3 micro-mfd. neces-
sary in the high-frequency spectrum.

Another method of control, that of
short-circuiting the reaction coil with a
potentiometer, proves to be fierce in
operation and tends to mis-align the
tuned circuit.

To overcome these and other minor
defects a circuit was developed employ-
ing a separate triode regenerative valve
applied to the control-grid of the mixer
(Fig. 2). With this system the constants

+HT ‘l"H_T +HT +HT, HT +
-
E’-‘ # - ! j 1 s 1 ’ j i’/ ¢ _z;
L é i § = =
3 é e sl 5
i L | & = : t———»nve OR EART;%' =
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Fig. 1.-—Typical methods of controlling regeneration in

(c) variable capacity feed-back.

the RF or mixer stage. (a) variation of screen potential, (b) variation of cathode bias,



78

Regeneration in the Superheterodyne—

of voltage on the mixer are unchanged
at any degree of reaction, and the valve
is therefore always working under optimum
conditions. The potentiometer controlling
DC voltage on the triode anode is “‘ cold,”
and can be placed at any convenient point
on the front of the chassis, and this,
coupled with the high mutuval conductance
possible in the triode, enables smooth re-
-generation to be effected at all frequencies.
In special cases when it may be neces-
sary to minimise the reflected capacity
changes across the tuned circuit caused by
large variations of DC potential on the

Wireless
World

ing extraordinary sensitivity over a wide
frequency range it would be advisable to
include a supplementary manual trimmer
(Cx) across this tuned circuit.

Before the fullest advantages of a re-
active: circuit can be obtained, careful
attention must be paid to certain me-
chanical and electrical details, but, pro-
viding these necessary precautions are
taken, the circuit shown in Fig. 2 is quite
suitable for operation between the fre-
quencies of 150 kilocycles and 70 mega-
cycles. ‘

In this connection we must stress the
importance of short ““hot”’ leads and the

necessity of return-

ing all earth leads
in the circuit to a
single point as near
as possible to the
mixer valve
cathode. At the
high-frequency end
it was found essen-
tial to return the
“- low-potential ‘leads
from the coils, gang

BIAS

rotor (from wiping
contact), and mixer
cathode to their
chassis earth point
via Zin. double
copper braid. The
importance of these
precautions will be
realised when it is

Fig. 2.-—Regeneration
in the mixer stage by
. means of a separate
i triode valve,

anode, resistances of carefully chosen
value can be inserted in the cathode lead
to reduce this variation (Rx, Rz, R3). In
our laboratories it was found possible to
keep the point of regeneration within plus
or minus 10 volts between 10 and 30
megacycles, and the maximum capacity
change did not exceed one micro-mid.
For communication or other work requir-

—

remembered that at these high frequencies
the inductance of half an inch of wire can
be sufficient to cause parasitic oscillation
by inductive coupling.

It is also essential to employ wherever
possible in the RF circuits a good poly-
styrene or ceramic insulating material, as
the electronic bombardment and leakage
taking place across poor dielectrics has a
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Fig. 4.—Regenerative triode detector for in-
creasing selectivity at the intermediate
frequency.

most adverse effect on signal-to-noise
ratio. The advantage in low noise level
to be gained from regeneration can quite
quickly be lost through inferior insula-
tion ; in fact, it might even increase noise
under such circumstances. ‘We emphasise
this point, as it would seem often to be
overlooked in the type of receiver under
discussion,

When AC is employed for heater
supply, modulation hum may occur unless
a 0.005 mfd. condenser is connected
between the ‘‘live’’ heater-pin and earth
on the signal-frequency valves, the earth
being made at each chassis-earth point.
The other ends of the heaters are returned
to the same respective points.

An RF tuner unit, built on these lines,
and incorporating a KTW63 as RF ampli-
fier, X635 as mixer-oscillator, and L63 as
regenerator, was fed into a standard
laboratory amplifier including two IF
stages and having an overall sensitivity
of 30 microvolts at 50 milliwatts output.
‘A G.R. Model 605A signal generator was
then used to check the sensitivity of the
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* Fig. 3.—Symmetrical regenerative circuits suitable for use at freqﬁencies‘be’tween 70 and 7300 Mc/s.
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Regeneration in the Superheterodyne—
receiver as a whole over a range of
150 kilocycles to 35 megacycles. The
standard G.R. dummy antennz were
used, except that at high frequencies an
additional o.00005 mfd. condenser was
placed in series in order to obtain a con-
servative figure. However, at -all fre-
quencies an output in excess of 50 milli-
watts was given with the attenuator at
zero and the receiver adjusted to a point
below regeneration.

By making connection between the
chassis, generator, and earth in thick
copper braid, the external field of the
generator is reduced to a minimum, but

250V +

200V

0.5 mtd ¢

0.0002 MFT

Fig. 5—RF regeneration can be applied

with advantage in the ‘‘infinite imped-

ance ’’ detector which employs negative
feed-back at audio-frequancies.

the zero figure remains nominal, in view
of the-slight strays which must still exist.

Without regeneration the
sensitivity fell to between 4
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200V

_s
L

Fig. 6.—Recommended circuit for applying
regeneration in the IF stage.
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balanced to earth are employed. Though
scarcely within the scope of this article, we
illustrate in Fig. 3 two circuits which have
given very satisfactory results.

In all cases of reaction at these fre-
quencies very good regulation of power
supply is needed to prevent motor-boating
on the threshold of oscillation. In certain
instances it may be necessary to include
a neon stabiliser for the DC voltage in the
mixer-oscillator circuit.

An intermediate frequency in the neigh-
bourhood of 1,600 Kc/s is advocated, but
when a lower and more conventional fre-
quency is used, every care should- be
taken with screening to prevent *‘ pull-
ing "’ of the oscillator and RF circuits,

So far in this article we have dealt only
with the use of regeneration to improve
RE sensitivity and signal-to-noise ratio.
But there is another aspect of its applica-

J.
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tion that well merits attention. It has been
found possible to achieve a pepk selec-
tivity in the IF stages comparable with
a crystal gate.

In Fig. 4 is shown a circuit arrangement
utilising a triode in place of the more
common diode for detection. The control-
grid of the triode operates as a diode
anode for the purpose of signal rectifica-
tion, whilst the valve as a whole functions
as an electron-coupled regenerator, con-
trolled again by potentiometer in the anode
circuit. It will be apparent that the ad-
vantage of this is that it not only provides
regeneration for peak selectivity at IF,
but also it reduces all losses and damping
in the diode tuned circuit.

Peak Selectivity

With a variable pitch beat oscillator
used in conjunction with two IF stages
and the above systeni of regeneration, a
peak selectivity of 500 cycles for CW tele-
graphy was obtained. It should be men-
tioned that the IF transformers used for
this test were of a normal commercial pat-
tern with an effective Q" factor of 110
in their cans. It was, however, neces-
sary to reduce the coupling between wind-
ings in the output IF transformer to well
below optimum.

It was then decided to apply the system
to the infinite impedance detector. This
form of signal rectification applies nega-
tive feed-back at audio frequencies, but,
due to the small capacity between cathode
and earth, no degeneration takes place at
intermediate frequency. The advantage
of the infinite impedance detector is that
it imposes no load across the input tuned
circuit, and furthermore it is capable of
handling 100 per cent. depth of modula-
tion without distortion.

By applying regeneration to this circuit,
as shown in Fig. 5, we obtained the addi-
tional benefit of the peak selectivity pre-
viously described.

Of the various methods of regenerating

and 7 microvolts, at times
exceeding this figure in the

high-frequency spectrum.
On an aerial test it was
possible to obtain intelligible
reception of short - wave
signals we had previously
considered  equivalent

to g ]
cther noise level in the
locality.

The improvement in pre-
selection corresponds to the
degree of regeneration ap-
plied, the intermediate fre-
quency used, the Q7
factor of the first tuned
circuit, and the input im-
pedance of the RF valve at
the frequency of operation.

I—
’—‘ﬂ“‘“]
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An additional feature of
the system outlined is that
it may be successfully ap-
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plied at frequencies between
70 and 300 megacycles, so
long as symmetrical circuits

Fig. 7.— Where exceptional selectivity is required, this double reaction circuit may be employed The re-
action coil couplings are each adjusted to the threshold with the screen potentiometer set to give the optimum

working voltage for the valve,
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in the IF valve itself, we found that illus-
trated in Fig. 6 the most satisfactory on
the basis of stability and versatility, as, by
careful adjustment of the reaction wind-
ing, the valve can always be operated at
its optimum conditions as a voltage ampli-
fier when on the point of regeneration,
and again the control is “‘cold.”

As a final point of interest, tests were
made with a view to achieving exceptional
peak selectivity of between 250 and 300
cycles from an IF amplifier with double
regeneration,

The circuit shown in Fig. 7 was built
into a unit having carefully screened com-
partments with all due precautions taken
to prevent stray coupling and maintain
stability. The fact that IF regeneration
was. 180 degrees out of phase with its
counterpart in the detector stage enabled
both circuits to be taken to the point of
reaction without ‘‘pulling’ each other.
Furthermore, control was effected with
only one potentiometer by first setting the
voltage to the optimum for the IF valve
screen and then adjusting the two reactive
windings to the threshold of regeneration
at this point. .

The results obtained from this circuit
were extremely satisfactory. : »

In conclusion, the author would like to
acknowledge the - assistance of Mr.
R. H. C. Foxwell in the preparation of
this article, , o 5
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No. 30.— Start Point Causes
Trouble

An extract from Henry Farrad’s cotre-
spondence, published to give readers an
opportunity of testing their own powets of
deduction :—

The Cyders,
Modbury,
South Devon.
Dear Mr. TFarrad,

1 should like to have your opinion on our
wireless. It is a good set, only about two
years old. The selectivity ought to be
extra special, because not only is it a super-
het but it has a *“ RF stage > which T under-
stand improves the selectivity considerably.
And certainly up till a short while ago the
results were wonderful. I have a good
aerial here, and could receive almost every
station you might care to mention, especi-
ally when the battery was fresh. But ever
since the new station started there has been
trouble.  There are whistling sounds at
several points on the dial; but worse than
that, the Regional programme keeps coming
in whenever I tune to any station. Do you
think I can do anything to improve  the
selectivity ? ‘

Yours sincerely,
Bramley Orchard.

How would you tackle this problem?
Turn to page go for Henry Farrad's solu-
tion. ‘

Wireless
World

Television for Cinemas
E.M.I. PROJECTION APPARATUS

’I‘HE number of cinemas in which perma-

nent apparatus is installed for project-
ing television pictures on to the ordinary
screen is increasing very rapidly. It is not
surprising that the E.M.I. Company, who
are jointly responsible with the Marconi
Company for the design and manufacture
of the transmitting apparatus at the Alex-
andra Palace, have now turned their atten-
tion to this aspect of television. The
installation made by E.M.I. consists of two
main. parts: the actual projection unit for
use in the auditorium, and the subsidiary
apparatus which is mounted in some con-
venient room and is connected by cables to
the projector. .

5

Rear view of the E.M.L ‘projector u‘ni'i',
showing control panels and monitor meters.

It is not possible for. a t{él’e’visjon projector
to be used in the ofdinary projection room,
as the ‘““throw "’ would bé too great to pro-

vide a well-illuminated television picture. -

Back-screen projection'is normally ruled out
by thé fact that the space at-the. back of
the cinema screen is usually occupied by the
loud speakers of thé ordinary talkie eqiip-
ment, but there is nothing in the television
apparatus itself which vetoes projection on*
to the back of the screen,

The television projector is intended to be
mounted in a small space in the stalls,
although it may equally well be put in
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the circle, provided that it is .within fifty
feet or so of the cinema screen. At this dis-
tance a picture 15ft. by 12ft. 6in. is given
by the E.M.I. apparatus, this being large
enough for satisfactory viewing in even the
largest cinemas. One suggestion for mount-
ing the projector in those cases where it is
not desired to have it permanently in posi-
tion is to place it on a small lift in the floor
of the auditorium, so that it can be lowered
after the manner of the organ console.

In the projector unit of the E.M.I. in-
stallation are scanning and modulation
amplifiers, cathode-ray tube and lens
system, and also control panels. An inter-
esting point is that the mounting of the
cathode-ray tube unit and the lens system
is adjustable with regard to its angle of
elevation, so that, by suitable inclination of
the screen, the best viewing conditions can
be obtained. The whole of the **drive
apparatus,; including sound and vision re-
ceivers and the HT supply, is mounted in
another room. Great care is taken in the
manufacture of the apparatus to ensure
complete safety for the operator. Contrary
to what might be thought, the apparatus is
not at all difficult to operate, calling for far
less skill in this respect than is demandéd
by the ordinary cinema projector.

The Wireless Engineer

ALTHOUGH the quality of reproduction

from output triodes is generally con-
sidered to be better than that from output
pentodes, the latter are more commonly
used. This is undoubtedly due to the fact
that pentodes have a higher efficiency and,
especially, a much greater sensitivity than
output triodes.

In the August issue of The Wireless
Engineer, which is published on the first of
each month, practical cases are discussed
which show that the quality of reproduction
from pentodes need by no means be inferior
to that delivered from triodes.

A cathode-ray oscilloscope for impulse
testing developed at the Radio Laboratories
of the Netherlands Telegraph Administra-

-tion is described in-the same issué. A featire

of the equipment is a new time-base arrange-
ment, ‘ "
The results of work carried out at the
National” Physical Laboratory on the im-
provement in the quality of direction-finding
observations by "the wuse of non-linear
amplifiers are also discussed. 280,
A monthly . feature of The Wireless
Engineer, which is obtainable from book-
sellers or from the Publishers, Dorset House,
Stamford Street, London, S.E.1, pri‘Ce

'2s. 6d., is the Abstracts and References sec-

tion,. compiled by the Radio Reseaich
Board. -In this section are given abstracts

‘of articles on wireless and allied subjects

published in the world’s technical Press.

G.E.C. Mains Conversion Unit
NEW conversion unit desigined primarily
“* for use with large receiving. sets has
been introduced by the General Electric
Co.; Ltd. It operates from 200-z50 volt
DC mains, and the maximum AC output s
160 watts, e T
The unit is of the vibrator type, and
includes all the necessary filter circuits. It
is contained in a metal screening case
154in. X 33in. X2fin., and costs 5 guineas.’
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ONTROVERSY — which  has |
sometinies threatened to become |
i heated—has been proceeding in our cor- |
respondence columns as to the amount |
of technical knowledge desirable for i
wireless  personnel in the fighting
Services.  This article, written by a |
member of our siaff after visiting the
R.C..S. Training Cenire at Catterick,
will serve to clear up misapprehensions
that apparently exist ; 1t shows that,
so far as the Royal Corps of Signals
15 concerned, the technical standards
compare extremely favourably with
those existing in civilian wireless circles.

\UNDAMENTALLY, the main
function of the signal personnel
in all three of the Services, Navy,

Army and Air Force, is to operate

and maintain all channels of communica-
tion between units. As might be expected,
each of the Services has its own special
problems; a close liaison is, of course,
maintained, but human nature being
what it is, a little rivalry, perhaps better
expressed as esprit de corps, exists.

The duties of the personnel entrusted
with the important function of communi-
cation must necessarily be governed by
the special requirements of their respective
services, and although wireless is the most
important of the systems in use, every
other known method of effecting commu-
nication has to be considered and arrange-
ments made for its utilisation should the
need arise.

In the Army all signalling arrangements

oya

_or ps of

dignals

WIRELESS AT THE CATTERICK TRAINING CENTRE

are under the control of the Royal Corps
of Signals, which is a relatively new corps,
formed in 1920.
duties were entrusted to a section of the
Royal Engineers. Those who saw mili-
tary service during 1914-1918 will remem-

Prior to that date the"

Corps and it consists of a School of Signals
where officers undergo an 18-months
course, a Training Battalion for technical
instruction of non-commissioned officers
and men, and a Depot Battalion where
new recruits are initiated in Army routine

Field work teing carried out with portable equipment installed in a light car.

ber this branch by the familiar designa-
tion ““R.E. Signals.” - The Royal Corps
of Signals has its headquarters at the Sig-
nal Training Centre, Catterick, Yorkshire,
where Brigadier R. Chenevix Trench,
O.B.E., is in command. =

This is the main training unit of the

Maintenance of all equipment is carried out in the R.C.S. workshops, where the most
modern testing methods are employed.

such as -drill, musketry, and matters of
this kind; before embarking on their
course of technical training.

As the duties of an officer are to com-
mand, it is essential that he be conversant
with every branch of the particular service
in which he serves, and though actual skill
in the execution of the multitude of jobs
that have to be done is not essential, an
officer must be able to advise on the carry-
ing out of all work, and, when necessary,
explain how it should be done.

Therefore the course of instruction at
the School of Signals is very comprehen-
sive and it covers, in addition to the theory
and operation of wireless transmitters and
receivers, such matters as line telegraph
and telephone practice, including the
operation of automatic exchanges, tele-
printers, carrier telephony, electric motors,
generating plant and the operation of all
the instruments employed for these pur-
poses.

The standard of technical knowledge
in electrical and wireless theory is based
on that required to pass the associate mem-
bership examination of the I.E.E.

A considerable amount of practical work
is carried out in the laboratories, which
are equipped with up-to-date instruments
such as standard signal generators, valve-
voltmeters, AF oscillators, ¥ and cathode
ray oscilloscopes, many of the latest
double-beam variety being used.

The ultra-short waves are utilised to
demonstrate wave propagation, as at fre-
quencies of 300 Mc/s or so the effects of
incorrect matching between aerials and
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transmission lines and the transmitter can
be investigated with equipment of con-
‘venient size either in the laboratorics or
in the open air.

At the end of each course two officers
are chosen by their placing in the quali-
fying examination for further study at
Cambridge, after which they may return
- to Catterick as Instructors or be employed
on any special duties that the exigencies
of the service may require.

The standards maintained and the tech-
nical abilities required of the instructional
personnel can quite well be judged from
this all too brief résumé of the syllabus of
training at the School of Signals.

A certain number of non-commissioned
officers who have shown exceptional
ability during their course of instruction in
the Training Battalion are posted to the
School of Signals and on passing out they
are promoted to- the rank of Company
Quartermaster Sergeant. In view of their
qualifications both

Wireless
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ment, or become wireless, telephone and
telegraph operators.

The course of instruction in each branch
is approximately the same, its duration be-
ing about 30 weeks.

Instrument mechanics must be able to
repair or manufacture, and if necessary
improvise from any material available a
part to replace a broken or faulty com-
ponent in any piece of apparatus, so that

a high degree of skill in the use of tools

is of paramount importance.

Instrument Making

Many specimens of parts and instru-
ments constructed by pupils during their
course of training were shown to our re-

presentative during a recent visit to Cat-

terick. All were made from raw material
and with the tools and equipment that
would normally be available on a station
abroad or on active service.

One, a Post Office type relay, the con-

as skilled craftsmen
and technicians
their services may
be called upon for
instructional duties
in the Training Bat-
talion.

After completing
the preliminary
general army train-
ing in the Depot
Battalion, all Royal
Signals recruits and
other personnel,
with the exception
of commissioned
officers, are posted
to the Training
Battalion. Here
instruction of a
more specialised
kind is undertaken.

On active service,
or when posted to a
unit, the personnel
of that unit has not
only to operate
wireless, telegraph
and telephone ser-

The control panel

of the generating

plant in the power
house.

g s ol

'~ vices under all conditions, but the appara-

tus has to be maintained in working order.
This calls for men skilled in the diagnosis
of faults and in the repair of damaged
equipment, in addition to the operating of
these services.

As it would be impracticable as well as
uneconomical to train all non-commis-
sioned officers and men to a sufficiently
high standard in 4/l branches of the signal
service, specialisation in a modified form
is adopted. .

On entering the Training Battalion one
may elect or be chosen for practical work,
such as instrument repairing, or take a
technical course in the maintenance of
telegraph, telephone and wireless equip-

struction of which demands precision work
and a high degree of skill, was an out-
standing example. Morse keys, pre-set
condensers, fixed condensers, and a host
of other small but essential parts of wire-
less transmitters and receivers were also
seen. As it may be necessary first to make
tools for the repair or construction of
components, tool-making forms part of
the course. Instruction is also given in
the use of lathes and in screw-cutting.
The technical course for wireless tele-
graphy electricians includes elementary
theory of electricity and magnetism, ele-
mentary theory of wireless, then branches
out into circuit theory of TRF sets and
superheterodynes and finally special in-
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struction on the actual reccivers and
transmitters used in the R.C.S.

The standard wireless equipment is of
advanced -design and includes many
up-to-date features. They are in the main
superheterodynes, but for obvious reasons

technical details of. them cannot be
divulged. They are designed . to be used
anywhere and under any conditions,

which is of course an essential feature of
all Service equipment.

Instruction is not restricted to the equip-
ment used by the Royal Signals, and a
variety of wireless receivers, including
standard broadcast sets, find their way
into the workshops for repair and for the
diagnosing of faults. Thus the pupils are
given a sound groundwork in the
maintenance of a wide range of wireless
receivers.

Morse instraction, both for wireless
operating and line telegraphy, forms an
important part of the instruction at the
Training Battalion. It is not merely suf-
ficient to be able to send and read the
code at the specified speed, but operators
must be capable of reading a message
accurately through severe interference, so,
in order to simulate the conditions that
might prevail in the normal course of
operation at a wireless post, interfering
signals are superimposed on the messages
sent over the instructional lines.

This very brief description of the organi-
sation of the Signal Training Centre can-
not do more than explain the broad lines
on which the instruction at Catterick is
based. Mention has not been made of
the telegraph line courses, where the lay-
ing, jointing, and maintenance of cables
are dealt with, nor of the sections de-
voted to visual systems of signalling, all
of which are a very important part of the
Signal Corps” work. Mobile stations and
their operation, the erection and mainten-
ance of semi-fixed stations, and a dozen or
more other activities of the Corps cannot
be dealt with now.

The impression gained by the writer
during his tour of Catterick is that a very
high standard of skill is aimed at and
attained, while the technical training is
such that it would prove a valuable asset
in civilian life.

THE TELEVISION SOCIETY

MAINLY owing to the generosity of Captain
Randolph Wilson, the Television Society
has at last been able to realise one of its earnest
wishes—the provision of an informal meeting
room for members. The Council has leased
a ground-floor and basement at 17, Feather-
stone Buildings, High Holborn, London,
W.C.1, and the rooms are now being fitted up
as a library and viewing room. It is hoped
that the President, Sir Ambrose Fleming, will
be able to open the rooms formally at the end
of August.

Wolsey Television Aerial

The address of the makers of this aerial,
which was reviewed on page 40 of the July 13th
issue, is, Wolsey Television Limited, 41, Breck-
nock Road, Lendon, N.7.

Four-Band Traismitter

The concluding instalment of the article un-
der this title will be published next week. "
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Parasitic Oscillation : A
Suggested Cure

IN his description of the television receiver
circuit in July 6th issue Mr. Cocking
mentions the possibility of parasitic oscilla-
tion taking place in the FC valve.

I think his method of keeping this under
control is very interesting. During my work
1 very often have to investigate cases of
noisy reception on ordinary broadcast re-
ceivers, and not all of it can be put down
to mains noise, static, etc.; in fact, quite
a large proportion can be traced to para-
sitic oscillation. I have also found that in
nine cases out of ten the offending receiver
is fitted with a triode hexode, and in most
cases I have been able to improve mattérs
by increasing the value of the oscillator
grid leak. This reduces the grid current and
also increases bias on the oscillator grid and
with it the injector grid. These effects prob-
ably account for the stabilising results.

J. W. TAYLOR.

Lower Ince, N. Wigan.

[An artticle dealing with parasitic oscilla-
tion in frequency changers—an extremely
troublesome effect in short-wave reception—
will appear in an early issue of this journal.
—Ep.]

Semi-¢c>mmunication Receivers
APROPOS the leading article in The

Wireless World, of July 6th, on the
above subject, we would like to draw your
attention to the special Philips Models as we
think that these receivers cover the require-
ments as outlined by you.

The Model 362A is a nine-valve superhet
of advanced design using Red ““E’’ valves,
has five wave bands covering continuously
from 4} to. 580 metres, a sensitivity switch
for extreme range if desired or else super
high quality, variable selectivity, two-speed
tuning, a logging dial and extremely good
signal-to-noise ratio. We have logged all
districts of the U.S.A. on 10 metres on one
of these receivers within five minutes, con-
ditions being, of course, good.

Does this fill your bill ?

F. P. BOLTON.
Drury Radio Company, Ltd.
Liverpool.

Distortion in Transformer Cores
NOW' that the series of articles by Mr.
Partridge on °‘ Distortion in Trans-

former Cores’’ 1is completed, 1 feel T must
add to the letters of commendation that you
and he are no doubt receiving. It is a
notable contribution to the art of good re-
production. The amount of painstaking re-
search and the data presented must arouse
the admiration of all readers. I hope it will
help to deflect a proportion of attention from
frequency to amplitude characteristics. Inci-
dentally, I agree with Mr. Owen Harries '
in preferring the term amplitude distortion
to harmonic distortion, because I am unable
to accept Mr. Partridge’s summary dismissal
of intermodulation products—at least until
he brings forward evidence more convincing
than that of Mr. Harries® and ‘' Cathode
Ray’s’’ experiment.’

This raises the vexed question of how to
1 The Wireless World, July 21st, 1938.

2 The Wiveless Engineer, February, 1937.

3 The Wireless World, May 19th, 1938,

the

establish a criterion of amplitude distortion.
Mr. Harries has suggested one in the article
referred to. Messrs. Callendar and Clarke
employ another,” based on weighting har-
monics according to known physiologico-
acoustical data. The R.M.A. has prescribed
another, called the distortion factor, em-
ploying a less scientific but simpler weight-
ing of harmonics, to recognise in some de-
gree the relatively greater offensiveness of
those of high order. Total harmonic dis-
tortion is another term with a definite
accepted meaning, being the RMS sum of
all the separate harmonics. It is a pity,
therefore, that Mr. Partridge should have
used this term in quite a different sense,
because it is liable to cause confusion in an
already complicated subject.

The ‘‘Partridge Distortion Index’ ap-
plies only to output transformers under
certain specified conditions, and so is not
competitive with various existing standards
of amplitude distortion in general. Mr.
Partridge, therefore, has a perfect right to
define it as it seems to him to serve the pur-
pose best, and in view of his intense ex-
perience of transformer design I hesitate to
question the reasons underlying his choice,
yet I wish he could explain why he departs
from the usual practice by adopting an
arithmetical sum rather than RMS. And,
more particularly, why he should attdch no
more weight to the 7th harmonic than to
the 3rd, seeing that he is fully aware of its
much greater offensiveness.

tor
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The Editor does not necessarily
endorse the opinions of his
correspondents

I
!
L

being below the background noise of even
quite a quiet room.

Moderately quiet reproduction is around
7o phons, and at that level the 34 db. differ-
ence in intensity between 50 and 350 cycles
has diminished to 10 db. Moreover, the
50-c/s fundamental is more likely to mask
the 350-c/s harmonic than vice versa.

These comments on certain details do not
in any way intend to distract attention from
the value of the series of articles as a whole,
which, as I have said, is, in my opinion,
outstanding. M. G. SCROGGIE.

Bromley, Kent.

¢ In Praise of Television”
HAVE read ‘ Cathode Ray’s’’ article in
The Wiveless World of July 6th, and like
it very much. I agree with all he writes
except his opinion that cinema film provides
better quality than television. He means,
1 take it, that cinema film is brighter and
clearer (i.e., sharper) than television, but
surely the tube is as bright and can be made
brighter by the viewer, also the contrast is
under his control, and can be altered for any
item ; film must stay at one mean level of
brightness and contrast. Regarding sharp-
ness, I admit if you go close you can see
the line building up the picture, but go close
to a cinema screen and the picture is not at
all sharp owing to grain of the photo film.
As a professional

photographer
of fourteen years’
standing, and also
the owner of a Mar-
coniphone television
set, I find a lot of
interest in compar-
ing cinema and tele-
vision quality. The
picture on a tube
(mine is black and
white in colour with
a blue tinge) seems
to stand right out,
but a film seems flat
and slightly dead.
When a set is left
working by a tele
vision dealer, he
gets the wireless
part O.K. as a rule,
but the vision (con-
trast and focus)
seems to defeat him,
for most of the pic-
tures one sees are

And that leads me to say that although
I agree with him in the emphasis given to
the relatively greater effect of the higher
harmonics, the figures he gives to prove the
point are chosen a little unfortunately for
the purpose. In the first place, ““a loud-
ness level of 20 db’’ is a contradiction in
terms: intensity is measured in db; but
to avoid hopeless confusion it is absolutely
imperative that loudness should be stated:
in phons. The context shows that phons
are meant. But 20 phons is an altogether
unpractical loudness for sound reproduction,

& The Wiveless World, August 25th, 1938,

not as sharp as the
tube can be made to give; also the picture
is ““soot and whitewash.”” "I enclose a. pic-
ture I have taken to prove my point,
. J. H. JEFFERY.
Marlow, Bucks.

Qualifications of Service Personnel
N a recent War Office advertisement which
appeared in the daily Press, positions
were offered as instructors in the Territorial
Army, for which certain technical qualifica-
tions were specified. Among these were
Graduate Membership of the Institution of
Electrical Engineers, or Final City and .
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Guilds in Radio-Communication. Successful
applicants were to be paid at the rate of
£4 5s. per week, with increments up to a
maximum of £4 15s. in two or three years,
and to be offered the rank of Sergeant in
the Territorial Army.

Now these qualifications are not what we
would expect from beginners. The Graduate
ILLE E. Examination requires several years’
preparation in electrical engineering, as well
as specialised knowledge in radio, or what-
ever branch the candidate studies for
Part 1T of the examination—its equivalent
is the Higher National Certificate, which
demands five years at a technical college.
The “ Fidal’’ (Grade III) City and Guilds
Examination in Radio-Communication, too,
is not for the elementary student, and such
qualifications are often stipulated in adver-
tisements offering responsible technical ap-
pointments. The I.LE.E. examination quali-

fies a successful candidate for the
much-coveted professional distinction
“AM.I.E.E.” as far as technical know-

ledge is concerned. In the Graduate Section
of the Institution there are many who hold
University degrees like M.Sc., M.A., etc.

It speaks volumes, therefore, for the
appreciation technical ability is likely to
receive in the Army when we find, set forth
alongside the foregoing accomplishments,
the statement that candidates will be
accepted as instructors who possess an
elementary knowledge of valves, AC circuits,
etc. The obvious implication is that this
is about the standard of knowledge of appli-
cants with the higher qualifications ; in fact,
incredible as it may seem, the pay and con-
ditions are to be equal for both. Suppose
that, instead of advertising for qualified
wireless instructors, the War Office required
lawyers. -Presumably, the advert. would
then run something like this: ‘‘Solicitors
wanted who have passed the examination
of the Law Society, or, alternatively, pos-
sess an elementary knowledge of convey-
ancing.” What would the Law Society
think?

It is to be hoped that the Council of the
Institution of Electrical Engineers will take
some steps to correct this misapprehension
on the part of those whom we expect to
have at least some knowledge of technical
ability, together with a sense of proportion.
What does the War Department take us for?
In these days, especially, one would expect
real technical qualifications to count for
something more than orthodox ideas about
“rank’” (or the possession of a suitable
military personality) in the Services. If we
are to compete seriously with the highly
organised military machines of the Continent,
technical efficiency must be a primary con-
sideration. But, on the other hand, if the
standard of technical knowledge required of
instructors in the Territorials is a smattering
of valves, etc., why on earth specify the
higher qualifications? It seems sheer
effrontery to offer both the same pay and
conditions. “TECHNICIAN.”

Interference Suppression on Petrol
Engines : Suggestion for Minimising
its Effects

WHTH reference to letters published in

The Wireless World, on the subject of
ignition suppressors fitted to car engines,
many correspondents showed that suppres-
sors have an adverse effect on the engines
of their cars, so, seemingly, putting forward

a good case against the enforcement of the

fitting of these suppressors to all cars by

law (on the grounds that the car owner
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would suffer by loss of mileage per gallon,
top speed, etc., with no benefit to himself).

Surely the sole cause of deterioration of
engine performance on the plug suppressors
being fitted is the alteration of ignition
timing due to the angle of lag introduced by
the addition of the suppressor resistances
in the plug circuits? Admitting this,
it would only be necessary to adjust the
engine ignition timing to regain the original
performance.  Actually, it would require
that the ignition be progressively advanced
as the engine r.p.m. increase.

The accompanying diagrams help to illus-
trate the principles involved.
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Counsider diagram (a). To cause a spark
to occur at the plug points it is necessary
for the plug capacity, and the leads capacity
in parallel with it, to become charged up
to such an extent that the voltage across
the plug points is sufficient to. rupture the
petrol/air mixture in the gap (this voltage
depending on the pressure in the cylinder,
temperature, etc.). This, naturally, takes
time, which in the present case is very
minute, because of the small impedance of
the leads, etc., and in any case it is set
at nought by the initial ignition-timing
operation on the engine.

When a suppressor has been fitted (as in
diagram (b) it is obvious that the plug capa-
city has to obtain its charge, necessarily of
the identical magnitude required in the un-
suppressed instance, through the suppressor
resistance ; therefore it cannot “fill up?”’
nearly so quickly. If the suppressor were
fitted at the distributor end of the ignition
system the effective time lag would be con-
siderably greater, because the capacity to
be charged through the suppressor resistance
is increased by the addition of the capacity
of the leads in parallel. This, I think, was
borne out by the experience of one of your
correspondents.

This time lag, which has been introduced
at the plug points by the addition of the
suppressor resistance, would not, vary much
as the speed of the engine increases (uniess
in coil-ignition engines it increases because
of the reduction of the impulse voltage due
to the increased reactance effect of the coil
primary winding as the time available for
the primary current to build up for each
spark decreases). This fairly constant time-
lag at the plug points is, however, turned
into a varying angle of lag when the effect
on the engine is considered, because the
angle through which the crankshaft re-
volves during that time is directly propor-
tional to the r.p.m. of the engine; conse-
quently, the adverse effect on the ignition
timing of the engine is much more serious
at high speeds than at normal r.p.m. In

JULY 27ih, 1939.

fact, at very slow r.p.m. it would not be
appreciable—i.e., starting would be un-
affected.

It is only necessary, then, to arrange for
the ignition to be automatically advanced
as the engine’s r.p.m. increases to regain
its original performance. In most cars this
would only mean rendering the existing con-
trol more effective.

Using arbitrary figures, I find that the
effective lag in ignition timing, due to sup-
pressors, is likely to be from three to five
degrees at four thousand r.p.m.!

To me it seems that the reduction in in-
tensity and size of the spark due to the in-
troduction of the suppressor resistance is
unlikely to have any adverse effect on the
engine’s performance, as the bulk of the
igniting effect of the spark is due to- the
initial rupture of the insulating mixture in
the gap, this because, surely, the ignition
must be due to the ionisation of the inflam-
mable mixture assisted by the heat gener-
ated by the passage of the electric current,
which heat can no longer obtain after the
ionisation of the mixture has rendered the
spark gap a very low resistance conducting
path? C. SINCLAIR (Cpl., R.AF.).

Worthy Down, Hants.

The Wireless Industry

A FULL range of dry batteries for receivers

with 1.4 volt filament valves has been
added to the G.E.C. ‘“ Blue Label ’ series.
Both English- and American-type sockets are
available, and the 1.5 volt LT batteries are
made in two capacities.

< e < <o

Technical leaflets relating to the ‘‘ Phan-
tom ”’ receivers and “ Epoch ' loud speakers
for the 1939-40 season have been received from
Halford Radio, 31, George Street, Iondon,
W.1.

G > <

F.R.I., Limited (formerly Henry TFord
Radio, Limited), of 22, Howland Street, Ion-
don, W.1, inform us that their service depart-
ment will be closed from August 5th to August
12th.

< > < <

No goods will be despatched or correspon-
dence dealt with by Salford Electrical Instru-
ments, Limited, Silk Street, Salford, during
the - annual holiday from August 4th to
Aungust 14th.

. B < <

Lists of ““ Record ”* valves for British sets
and ‘‘Yale” tubes for receivers fitted with
American-type valves have been received from
Record Radio, Limited, 2 and 3, Eldon Street,
London, E.C.2.

> <> <> <

A technical bulletin dealing with ‘¢ Pre-
max ’’ rotary beam aerial arrays is available,
priced 3d., from Holiday and Hemmerdinger,
Limited, 74-78, Hardman Street, Man-
chester, 3.

< > <> <

The illustrated folder issued by TFrank
Turner, Limited, 132-134, Liverpool Road,
Londen, W.z, exhibition stand fitters, should
prove of interest to firms showing at Radio-
lympia.

<> < < <

Ferranti, Ltd., have issued a leaflet giving
details of aerials for the Ferranti car radio re.
ceiver: The roof aerial has been reduced -in
price and a running-board type on a rubber
mounting has been introduced.

‘ o <>
Radio Interference Bulletin No. 63, published
by Belling and Lee, Ltd., deals with the origin

and suppression of interference arising frem
television time bases.
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RADIOLYMPIA

Proposed Conventions: Oversea Trade

IF present plans materialise,
this year’s radio show to be
held at Olympia from August
23rd to September 2znd will be
of more than usual interest to
the technically minded listener.
It is proposed that technical
conventions should be held
during the afternoons and even-
ings of Monday to Thursday,
August 28th - 315t inclusive.
These would be held in the Con-
vention Hall which has accom-
modation for over 1,000.

A ““listeners’ convention ’’
along the lines of the recent
television tea-party organised
by the B.B.C. is also proposed.
The B.B.C. has been asked to
co-operate in organising this,
but no definite decision has yet
been arrived at.

As last year, a dealers’ televi-
sion convention is to be held on
Thursday, August z4th. Details
of this, together with invitations

to dealers in the television ser-

vice area, will shortly be issued
by the Television Sub-Commit-
tee of the Radio Manufacturers’
Association,

Export Market

Special attention will be given
to the needs of oversea listeners
at the show. Every British
manufacturer marketing receiv-
ers and accessories for use over-
sea. will be represented in the
export section, which is an in-
novation for Radiolympia.

The model of Broadcasting
House, which is to be a feature
at one end of the main exhibi-
tion hall, will contain an exhibi-
tion within itself where every
phase of B.B.C. activity will b=
portrayed.

Of particular interest to Wire-
less World readers should be the
daily demonstrations, by means
of recordings, of good and- bad
quality in reception.

A new ‘‘portable’” theatre
organ equipped with no fewer
than 8oo effects will make its

début in Great Britain during
the shows to be given in the
Radiolympia theatre, which will
have seating accommodation for
two thousand.

Remaote Control Room

An interesting technical inno-
vation for the televising of shows
from the theatre will be the pro-
vision of a separate control
cubicle for the producer remote
from the televising scanning van.
The producer will be seated at
the back of the tiered seats and
will not only be able to see the
stage but will have two moni-
tor tubes, wired to the control
van, giving the transmitted pic-
ture and a “‘ preview.”’

DIALS AND THE
MONTREUX PLAN

HE association of Danish
radio manufacturers, Radio
Fabrikant Foreningen, recently
concluded a national agreement

whereby buyers of 1939-40 re- |
ceivers are granted a free ex- |

change of the station dial on

their new sets when the Mon-

treux Wavelength Plan comes
into force next spring.

Each purchaser is to be given |
‘a coupon in return for which

retailers are to mount a new-dial
free of charge. This scheme is
obviously designed to counteract
the possible ill-effects which the
impending reallocation of wave-
lengths might have on receiver
sales during the coming season.

THE TENTS at the

DROITWICH BREAKDGOWN
An “Act of God”

THE breakdown of the Droit-

wich aerial last week, when
it was struck by lightning,
brought the station to a four
hours’ silence, which would have
a startling effect on the year’s
breakdown figures if they in-
cluded such incidents. But the
B.B.C.’s returns, being confined
to ““technical hitches,”” or faults

in equipment, ignore untoward .

happenings of this kind. Break-
downs due to ‘‘acts of God’’
are eliminated from the engi-
neering chapter of misfortunes.

Not So Good

This may be just as well when
the full year’s tale comes to be
told ; for already the official re-

cord of breakdowns in 1939 ex- |

ceeds that of the previous year.
The last complete figures for six
months show a total breakdown
period of 1,962.25 minutes, or a

percentage of .059 of programme
hours, while for the similar
period  of 1938 breakdowns
amounted to 1,136.75 minutes,
Or .c35 per cent. of programme
hours. B.B.C. engineers are
hoping for a cleaner sheet in the
remaining period of the year, in
order to preserve their consistent
record of immunity from serious
interruption to the service,

A Useful Stand-by

The promptness with which
the old 30-kW Daventry (5XX)
transmitter was put into service
has brought to light the fact
that this transmitter can be used
as a stand-by in case of a pro-
longed breakdown at Droit-
wich. Sir Noel Ashbridge stated
earlier this year that lightning
is now responsible  for more
interruptions of the B.B.C. ser-
vice than any other cause.

AMATEURS’ CAMP

International Comradeship

’I‘HE amateurs’ international

suminer camp, organised
by the Danish organisation, Ex-
perimenterende Danske Radio-
amatorer, opened on Sunday,
July 16th. The camp site is
near Hasle on the Isle of Born-
holm, popularly known as ““ The
Pearl of the Baltic.”

When a representative of
The Wireless World visited the
camp on the opening day, nearly
one hundred amateurs had ar-
rived or were expected. The

E.D.R. amateurs’
camp are pitched
on a narrow strip
of land between the
blue waters of the
Baltic and the
greenish splendour
of the Smaragdsoen
(Emerald Lake).
The camp trans-
mitter, OZ7EDR, is

shown inset,

The central tent, which serves
as a dining hall, houses the
camp transmitter, to which the
Danish authorities have allo-
cated the call sign, OZ7EDR,
Official transmissions are being
radiated every evening at 6.30
G.M.T. on 3.615 Mc/s, although
CW and ’phone tests are being
conducted during all hours of
the day. A special QSL card
has been designed for use during
the camp.

This is

the seventh

inter-

total included twelve Germans,
seven Swedes, four British, two
Dutch and over seventy Danish
S amateurs,

national gathering arranged by
the ED.R., and the summer *
camp has become a popular in-
stitution. Its keynote is inter-
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News of the Week—
national comradeship, and it is
entirely non-political.

TELEVISION LICENCE ?
Mr. Ogilvie’s Hint

THE Director-General of the

B.B.C., Mr. F. W. Ogilvie,
caused a fluttering in the dove-
cotes of St. Martin’s-le-Grand
and Broadcasting House when he
announced to the B.B.C.’s Sum-
mer School at Harlech that the
B.B.C. is considering the intro-
duction of a separate licence for
televiewers., He did not, of
course, mean that the Corpora-
tion could or would introduce
the innovation ; for such a thing
is beyond the powers of his
organisation. But he implied that
the Post Office, with the concur-
rence of the B.B.C. and aided
and abetted by the Treasury,
seemed to see in this the best
way out of a financial impasse.

A Modest £1060,000

Endorsement for the scheme
was given by the Selsdon Com-
mittee of 1935, who said that the
issue of a special licence had con-
siderable logical justification,
but that at the outset an extra
licence was undesirable, for
if it were placed high enough
even to begin to cover the cost
it would strangle the growth of
the infant service, while if it was
placed low enough to encourage
growth the resulting revenue
would be negligible. Now, how-
ever, an estimate can be formed
of the costs of extensions, and
it is predicted in some quarters
that a special licence of twenty
shillings might, on the extension
of the service to Birmingham
and Manchester, bring in at the
outset, with an equal contribu-
tion from London televiewers, a
sum of £100,000.

Mr. Ogilvie said that as there
is already a co-axial cable be-
tween London and Birmingham
the odds were that the extension
of the television service would
be by cable. It is known that
Sir Noel Ashbridge favours the
use of the cable as being more
reliable, less clumsy, and, above
all, occupying no ether space.

EAST AFRICAN RADIO-

TELEPHONE SERVICE
RADIO-TELEPHONE ser-
vice with Lourengo Marques
(Mozambique), on the East
Coast of Africa, was opened last
week. It will be available for
calls from all parts of Great
Britain, but in  Lourengo
Marques will be restricted to
certain specially equipped tele-
phones. The service will be
available daily except Sundays
from 8.45 a.m. to 5 p.m. G.M.T.
The charge for a three-minute
call to Lourengo Marques,
which has a population of
40,000, will be f4 115. 6d. Or
£3 18. 6d. according to the hour.

Wireless
World

9,000,600 AT LAST

HE recent announcement of
the approximate number of
wireless receiving licences in
force in Great Britain at the
end cf June showed tnat we
have now passed the
million mark, the actual figure
being 9,009,750. The increase
in the number of licence holders
in the year was over 371,600.
It is mnoteworthy that it has
taken just over two and a half
years to add the ninth million.
In reply to a question in the
House of Commons the P.M.G.
stated that, during the twelve
months from  July, 1938, to
June, 1939, there had been
5,805 prosecutions for using re-
ceivers without licences, and
that all but twelve were suc-
cessful.

nine-.

W3XAL’S TRANSMISSIONS

HE international short-wave

~ station of the. N.B.C.,
W3XAL, is very well received
in England, broadcasting on its
assigned wavelength of 13.87
metres (21.63 Mc/s) with its
beam directed to Latin America.
This frequency is now being
used daily from 5 to 8.30 p.m.
G.M.T., with an English hour
from 5 to 6 p.m. The N.B.C.
now issue a weekly short-wave
news-sheet which gives the pro-
grammes in English, Spanish,
Ttalian, German, Portuguese and
French. This sheet will be sent
gratis to readers of The Wiveless
World on application to the
National Broadcasting Com-
pany’s London office, Electra
House, Victoria Embankment,
W.C.2.

FROM ALL
QUARTERS

Italian Television

ItaLy’s regular television trans-
missions will be inaugurated on
Sunday next, July 3oth, from the
ultra-short-wave {ransmitter at
Monte Mario, near Rome. The
programmes, which will be broad-
cast daily from &.30 to 10 p.m.,

G.M.T., will be radiated on 6.8
metres (vision) and 7.4 metres
(sound). The aerials are situated

at the top of the 150-foot metal
tower from which experimental
ultra -short - wave  transmissions
have been radiated for some time.

Broadcasting in Baroda
Tue Government of the State of
Baroda, India, has placed a con-
iract with the Marconi Company
for a 5-kW medium-wave broad-
casting transmitter complete with
studio equipment.

“Do Unto Others . . .”

WaiLst on holiday, amateurs
frequently have the opportunity
of meeting friends of the ether.
Commenting on these irnformal
meetings, The T. & K. Bulletin
says: ‘' Let us remember that our
friends who we visit at the seaside
or abroad invariably have jobs of
work to attend to during the day
and have domestic commitments
in the evenings. To avoid em-
barrassment to your future hosts,
and in courtesy to him and to his
family, send a postcard belore
calling.”’

Miscellaneous Advertisements

TaE approach of the August
Bank Holiday necessitates slight
alterations in our printing arrange-
ments.  Miscellaneous advertise-
ments intended for the issue of
August 1oth must therefore be re-
ceived not later than first post on
Friday, August 4th.
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Swiss Wired Wireless

Higr frequency wired wireless
is shortly to be introduced in
Switzerland, use being made of
the elephone lines. Towards the
end of this year tests are to be
made at Berne on five {re-
quencies, viz. 172, 208, 248, 270
and 300 kc/s.  Early next year
the whole of the Swiss telephone
network will be adapted for the
new service.

Malayan Broadcasting

Tur British Malaya Broadcast-
ing Corporation, which at present
operates one medium- and one
short-wave transmitter at Singa-
pore, is erecting another medium-
wave station. The scheme being
to provide daily European and
Asiatic programmes. Out of a
population of over 500,000, Singa-
pore has only 06,000 licensed
listeners.,

International Exhibition at Liege

Anx  International Congress of
Post, Telegraph and Telephone
staffs will be held at the Liége In-
ternational Exhibition of 1939, on
August 24th, 25th and 26th. The
Congress is being organised by the
National Syndicate of the Staff of
the C.P.T. of Belgium, and par-
ticulars can be obtained from
9-11, Place Fontaines, Brussels.

Indian Imports

ArtnoucH the imports of wire-
less apparatus into India during
the year 1938-39 showed a de-
crease of Rs.673,000 below the pre-
vious year’s total of Rs. 4,770,000,
the contribution from the United
Kingdom rose from Rs.x,554,000
to Rs.1,687,000.

Radio Vatican

Tur Director of the Vatican
broadcasting station announces
that there will be no transmissicns
from the station during the month
of August. When they are re-
sumed in September a new
schedule will be published.

Sound 4r1.5 Mc/s

Television Programmes

Vision 45 Mc/s
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An hour’s special film transmission in-
tended for demonstration purposes will be
given from 11 a.m. to 12 noon each week-
day. The National or Regional  pro-
gramme will be relayed on 41.5 Mc/s from
approximately 7.45 to 9 p.m. daily.

THURSDAY, JULY 27th.
3, O.B. of Croquet at Roehampton Club.
3.15, British Movietonews. 3.25, Cartoon
Film. 3.30, “ Re-view,” songs and scenes from
bygone shows.

9, Gaumont-British News. 9.10-10.25, “ The
Day is Gone,” an ceric play by W. Chetham-
Strode.

FRIDAY, JULY =28th.
3, O.B. of Parade of Beachwear at Roechampton
Club. 3.15, Bernard Shaw’s “The Man of
Destiny.”  3.55, Gaumont-British News.
9, Friends from the Zoo. 9.15, British Movie-
tonews. 9.25, Cartoon Film. 9.30-10.40,
“ The Parnell Commission,”” a reconstruction of
the famous forgery investigation of 1888-8g.

SATURDAY, JULY 2z9th.

3, O.B. of Aquatic Sports at Roehampton
Club. 3.20, C. H. Middleton ““ In Our Garden.”
3.35, Cartoon ¥ilm. 3.40, British Movieto-
news. 3.50, Roehampton Club O.B. continued.
9-10.25, Nova Pilbeam in “ Prison Without
Bars,” o tragi-comedy of youth by Peggy
Barwell.

SUNDAY, JULY 3o0th.
9.5-10.25, “ Fox in the Morning,” a comedy
of the racing stables by Iionel Brown.

MONDAY, JULY 31st.
3-4.29, TLilli Palmer and Barry Jones in
“One Night, One Day. . . .” a comedy by
Cecil Madden.

9, Victorian Interlude. 9.10, Gaumont-British
News. 9.20-10.25, ‘“ Table d’Hote,” a revue,

TUESDAY, AUGUST 1st.
3, Order to View, No. 4-—A Revue. 3.40,
Gaumont-British News. 3.50, Music Makers :
Itunice Gardiner (pianoforte).

9, “ Here’s looking at them,” a revue. 9.30,
British Movietonews. 9.40, Charles Heslop
in ‘“ Percy Ponsonby Packs for Bank Holiday.”
9.50, Cartoon Film. 9.55, “ The Open Door,”
a duologue. 10.15-10.30, Demonstration by
the B.B.C. Bridge Club.

WEDNESDAY, AUGUST 2nd.
3, “Down on the Farm,” #0.B. from Bulls
Cross Farm where A. G, Street and the Farmer
will discuss work for August. 3.25, Cartoon
TFilm. 3.30, DBritish Movietonews. 3.40,
“ Circumstantial fvidence,” a ‘ telecrime ” by
Mileson Horton.

9, Gene Autry, the Singing Cowboy of the Films.
9.10, Tilm, “ Monkey into Man.” 9.30, Talk
on Photography. 10, Gaumont-British- News.
10.10, Pas Seul.
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METHOD EMPLOYING A NON-REVERSIBLE MOTOR

RESENT-DAY tendencies in radio

receiver design are in the direction
of simplifying control of the
receiver.  Several systems have
appeared in which the ganged tuning con-
denser is driven by a reversible electric
motor to predetermined positions under
the control of press buttons; the actuation
of one of these buttons causes the motor to
be energised through a station-selecting
switch, coupled to the tuning condenser,
which breaks the circuit of the motor when
the tuning condenser has reached the
required position. Other operations, such
as waveband changing and volume con-
trol may also be controlled by press-
button systems of this kind, and it is also
possible for a whole sequence of adjust-
mg operations to be carried out auto-
-matically merely by the actuation of a
single press button.

Hitherto such schemes have required .

the use of a reversible elec-
tric motor. In this article is

of insulation. In the case of the station-
selecting switch, Sz, the contacts are
indicated by arrowheads a, b,+c, d, ¢ and
{ and the zone of insulation by a heavy
black line.

In the case of the wave-changing selec-
tor switch S2, the stator contacts are indi-
cated by k, I and m. The two conduct-
ing zones of the drum D and E and the
zone of insulation are represented as
in Sr1.

The clutches may be of any suitable
form, and the clutch A for the tuning con-
denser is shown to consist of a mounted
sleeve F slotted to receive a driving pin P
and provided with oppositely disposed
bevel gear wheels, which are adapted to

" engage a driven gear wheel coupled to the

tuning condenzer. The solenoids for
operating the clutch are indicated at G
and H respectively; solenoid G when
actuated moves the clutch in one direction

diagram. The station-selecting and wave-
band-selecting contacts are connected to
the fixed contacts of the six press-button
switches, the arrangement being such that
the right-hand pairs of buttons select
short-wave, medium-wave and long-wave
stations respectively. One electro-magnet
of each clutch is connected to each con-
ducting zone of the corresponding selector
switch, so that one or other solenoid of
each clutch will be energised when the
press button is operated, according to
whether the stator contacts lie to right or
left of the zone of insulation. In this way
each  selector switch is rotated in the
correct direction to move the zone of insu-
lation into engagement with the selected
stator tontacts. The motor is connected
by one lead to the electro-magnets and
by another lead to one pole of the supply ;
the other pole of the supply is connected
to the movable contacts of the press-

described a control system
in which a unidirectional

motor is made to drive a

number -of adjustable com-
ponents of a radio receiver
independantly and in either
direction to predetermined

o moTor

a

positions by the actuation
of a single press button.
In the accompanying

drawing is shown a tuning
unit which may be coupled
to a suitable radio receiver
for the purpose of selecting
six predetermined stations
from three wavebands.
Selector switches, marked
respectively S1 and Sz, are
provided for the tuning
condenser and waverange
switch; these adjustable
components may be con-
nected mechanically to a
driving shaft by means of
electro - magnetically  oper-
ated reversing - clutches A
and B. The driving shaft
is coupled to a unidirectional

T SUFPLY T

TUNING
CONDENSER

B C
(3] [€e 2]
N -
k
i1
i ( '\_1
L4 Hi
Ell l M AN
|
WAVERANGE
SWITGH

- motor, and an additional

clutch C shown in the draw-
ing may be used to drive
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a volume control or other
adjustable components of
the receiver. A bank of
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press-button switches is pro-
vided for actuating the con-
trol unit, the moving and
stationary switch contacts
being clearly shown in the illustration.

The selector switches may be of any
suitable form, and are shown as compris-
ing stator contacts which bear against the

surface of a rotor or drum provided with -

two conducting zones, separated by strips

Motor-driven tuning system employing a non-reversible motor operating in conjunction with magnetically con-

trolled reversing clutches.

to cause clockwise rotation of the selector
switch St, and solenocid H moves the
clatch in the opposite direction to cause
the selector switch to rotate in the oppo-
site direction.

The electrical circuit is as shown in the

button switches, as shown in the diagram.
Suppose, for example, that the posi-
tions of the selecting switches are as
shown and that the left-hand button is
actuated. Current flows from the source .
of supply to the press-button switch and
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Press-button Tuning—— _

thence in parallel paths through the
selector switches St and Sz, then through
the appropriate solenoid of each clutch to
the motor and back to the supply; in the
case of the station-selector switch St cur-
rent flows from contact & through con-
ducting zone K to solenoid G ; in this way
the selector switch is clutched to the shaft
and rotated anti-clockwise until this cir-
cuit is broken by the zone of insulation
engaging the contact a. In the case of
the wave-change switch current flows from
the right-hand contact to the stator con-
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tact %k, conducting zone L and through
solenoid N, whereby the clutch is moved
to couple the selector switch Sz to the
shaft so that it rotates clockwise until the
zone of insulation engages contact £ and
the circuit is broken. It will be apparent
that the current passes through the motor
as long as a solenoid continues to be ener-
gised, and when all the selector switches
have been moved to their proper positions
and the - solenoid - consequently - dis-
connected, the motor is then also discon-
nected and the receiver left in a condition
for the reception of the desired station.

Test Report

HIGGS

Table Model Superheterodyne (4 Valves + Rectifier)

ETHODS of manufacturing
wireless sets in quantities have
“become so standardised in re-
ceiit “years, that on the con-
structional side it is difficult to find points

oi dissimilarity between the products of -

one big factory and another. In the re-
ceiver under review, the designers have
made a complete break with the accepted
conventions of chassis layout, and have
produced a refreshingly original design
with many points of advantage to the user.

Circuit.—The Dbasic circuit follows
standard practice with a triode-hexode fre-
quency changer, variable-mu pentode IF
amplifier, double-diode-triode signal recti-
fier, AVC and first AF amplifier and a pen-
tode output valve.. The system of press-
button switching which has been adopted
makes provision for four medium-wave
and two long-wave pre-tuned stations.
These are obtained instantly on pressing
the appropriate button, and separdte
operation of a waverange switch is not
called for. There are separate buttons
for waverange switching when the variable
tuner is used, and the circuits are trans-
ferred from pre-set to manual tuning auto-
matically when any of the three wave-
range switches are pressed.

Silvered-mica fixed = condensers of
high stability arc used in the IF tuned cir-
cuits, -‘which are adjusted- by altering. the
position of their iron cores.- Permeability
tuning is also employed in the medium-
and long-wave oscillator circuts. The

- short-wave oscillator and all the aerial

circuits are capacity tuned.

The connections of the remainder of the
circuit are straightforward.  Separate
diodes are employed in the second detec-

. tor stage for signal rectification and AVC
The delay voltage is derived from.

bias.
a resistance in the common —HT return
lead, and this is used also to bias the
triode amplifier section of this stage. The
full AVC voltage is applied to both fre-
quency changer and IF amplifier on all
three wavebands.

Resistance-capacity coupling is em-
ployed between the first AF stage and the
output valve. The latter has a variable
resistance-capacity tone correction filter
across its anode circuit.

The loud speaker field is used for
smoothing, and the associated electrolytic
coridensers are mounted adjacent to it in
the lower compartment of the cabinet.

Constructonal Details—All valves
are mounted horizontally underncath the

PRESS-BUTTON TUNING
WITH
PRE-TUNED CIRCUITS

uu 4
POWER
RECTIFIER

AC2 PEN

OUTPUT
STAGE

ACTH 1 | ACVP 2 AC HL DD
SIGNAL RECTIFIER
FREQUENCY INTERMEDIATE 3
CHANGER AMPLIFIER <"‘ AF AMPLIFIE]
AVC RECTIFIER

I

3

INTERMEDIATE
FREQUENCY
450 ke/s

..“[

J

EXTENSION SPEAKER
IMPEDANCE
2 OHMS

Schematic circuit diagram of the Higgs Model AW59R.

JULY 2vth, 7939.

chassis, rather after the manner of small
battery portable receivers. They are
easily removed, as the .underside of the
set is opened and raised-well clear of the
base of the cabinet. The space above the
chassis is used for the mains transformer,
one of the unscreened IF transformers,
the two-gang tuning condenser and its
associated drum dial.

The latter is 5 inches in diameter and
7 inches long, and gives an exceptionally
lucid scale with well-spaced lists of sta-
tion names on each of the three wave-
bands. The friction drive has single re-
duction ratio of 40 : 1 which is convenient
for short-wave adjustments but would be
too high for medium- and long-wave re-
quirements were it not for the well-
designed flywheel attachment, the momen-
tum of which enables the full range of the
dial to be covered with cone spin of the
control knob. The mechanism is very
well balanced, and is a pleasure to handle.

As regards workmanship and finish,
the set is more obviously an hand-built
product than most, but inasmuch as this
implies individual attention to each re-
ceiver, it may be accounted an advantage.
The metalwork, including the loud
speaker, is finished in light blue trans-
parent lacquer.

WAVERANGES

| Short .. ..  I3-515 mefres |
| Medium .. 200-560 metres

.E Long .. 56 870-22000 meires

[
i
[}

Performance.—There is a confident
quality about the performance of this set,
which is ascribable partly to the high mag-
nification and good signal to noise ratio
on all three waveranges, and partly to the
clear-cut teproduction {rom the loud
speaker. i

The usable volume is above the average
for a table model, yet there is still plenty
of amplification in hand when the output
valve first shows signs of overloading.
With the volume control set at this point
AVC looks after the relative signal
strengths of the principal B.B.C. and
foreign programmes, and.it is only neces-
sary to turn the volume up to maximum
for long-distance short-wave transmissions
when receiving conditions are bad. Nor-
mally, American short-wave stations come
in well with the manual volume control
turned down to the point at which acoustic
feed-back makes itself felt on the more
powerful local carrier waves. The tuning
condenser is mounted on rubber, but pos-
sibly vibration is transmitted along the
spindle from the large drum dial.

A few self-generated whistles were found
in the lower half of the long-wave range,
but the strength of stations on this hand
is so outstandingly good that the whistles
are quite negligible when the volume
control is adjusted at its normal working
setting.
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Higes Model AW59R— ¢
Selectivity on long waves i$ barely suffi-
cient to clear the Deutschlandsender of
interference from Droitwich and Radio
Paris. - On the medium-wave range the
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sions left by this receiver are the smooth-
ness and simplicity of the tuning arrange-
ments, the clarity of reproduction, the
excellent range in all three wavebands and
the low background noise on long waves.

FREQUENCY CHANGER
VALVE ACTHI

OUTPUT VALVE
AC2 PEN

POWER RECTIFIER
uu4a

WAVERANGE BUTTONS -

STATION BUTTONS

TONE CONTROL — |

IF AMPLIFIER
VALVE ACVPZ

SIGNAL RECTIFIER,
AVC RECTIFIER
AND 1st AF
AMPLIFIER VALVE
AC HL DD

CONTROL

VOLUME CONTROCL
AND

ON-OFF SWITCH

Arrangement of valves and coatrols in the Higgs Model AW59R. The layout of the chassis
is somewhat unconventional, but the valves are readily accessible.

modulation of London Regional could be
heard up to threc or four channels on
either side of its normal setting, when the
receiver was working at a distance of 15
miles from Brookmans Park.
Summary.—The outstarfding impres-

There is room for improvement in selec-
tivity, but the degree provided will be
found adequate in most circumstances.

Makers  Address: Charlton Higgs
{Radio), Limited, Stanley Works, Edward
Street, Dudley Hill, Bradford.
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By “DIALLIST”
The Garden Battery

FROM a reader at Kingston-on-Thames
come some interesting details of experi-
ments with the Daniell cell as a provider of
filament current. He sends me also a highly
original suggestion for those who live in out-
of-the-way places and have difficulties over
* their LT supplies. Why not, he asks, use
valves with the new low-voltage, low-current
filament and run them from a “ Garden®
battery. -Garden is not the name of the in-
ventor, after the manner of I.eclanché or
Fuller or Edison or Daniell; the garden,
back or front, supplies the container, the
only other materials required are zinc,
crushed coke (or something similar) and a
number of carbon plates. Strictly spéaking,
the contrivance should be called a cell, not

Nadiations

a battery, for it is not possible to have two
Or more in series.

How it is Made

To make the garden cell, start by digging
a hole about a foot deep and a yard square.
Lay a sheet of zinc with an insulated wire
attached to it at the bottom of this and
cover with a few inches of earth, which
should be well trodden down. Follow with
a layer of crushed coke, embedding in this
a number of carbon plates and/or rods,
taken from old dry cells of large size and
connected together by a lead. Fill in the
remaining soil, tread well down and your
garden cell is ready as soon as you have
doused it liberally with salt water.

Worth Trying

The result is, of- course ‘a form of

8o.

Leclanché cell, the difference being ‘that

sodium chloride is used instead of
ammonium chloride as electrolyte. I've
several times used salt for temporarily

charging wet Leclanché’s when I was out
of sal-ammoniac. My correspondent tells
me that one of these cells will ““blow”’
5-amp. fuse wire on short-circuit. Though
there’s no depolarisar, I should think that
the large capacity of the cell would enable
it to supply steadily the small amount of
current needed by a battery set. I'd like
to try the garden cell, but my garden is
strictly the domain of my better half. If
she saw me excavating a hole of the size
mentioned therg are two undesirable pos-
sibilities. The first (a certainty rather than
a possibility) is that I should be properly
told off for having devastated a.flower bed ;
the second, that, having given proof of my
ability and willingness to handle a spade in
my own interests, I should thenceforward be
pressed to do so in hers. If any reader who
is a gardening enthusiast or a bachelor cares
to try the garden cell for running a set, I
hope he will let me know what results he
obtains.

Separate Speakers

HE set manufacturer's passion for
building-in the loud speaker as a com-
ponent of the receiving set is understand-
able, for the man:in-the-street does like to
have his “ wireless ' all in one box, with
no external bits and pieces. But it seems
a pity that all sets should now be made with
built-in loud speakers. Except for communi-
cation receivers, I couldn’t name off-hand a
set that is not so made. There are two
strong objections to the practice from
different points of view. The first is that
of the man who has invested in a good
‘“separate ™ loud speaker and wants to
retain it. The only thing that he can do
is to cut out the internal instrument by
means of the switch (if there is one, or have
it disconnected if there isn’t) and run his
loud’ speaker from the “ extension’”’
terminals (if there are any). But he feels,
rather naturally, an objection to paying for
something that he doesn’t want and doesn’t
use in the shape of the instrument inside the
cabinet.

Vibration

A much more pressing objection is that
of the man who likes to have everything
in his set as nearly as possible ** just so.”
The vibrations set up by a good, hearty loud
speaker, attached either to the chassis or to
the cabinet, can do all kinds of unpleasant
things.  Everyone is familiar with their
effects on valves that are at all inclined to
be microphonic ; but there are others less:
well known. They can, for instance, set
the vanes of variable condensers or the turns
of former-less coils jigging, with highly un-
desirable results on the short and ultra'short
waves. With any set intended for serious
long-distance work I like to have the loud
speaker very much a separate unit, and I've
no doubt that this feeling is shared by my
fellow DX-ers.

No Interference

AT this time of day the old idea that ultra-

short-wave signals can’t be picked up
unless the transmitting aerial is actually or
very nearly in view from the receiving aerial
is as dead as the deadest of dodos. But it
still seems to linger on in the minds of some
Americans, for in their papers I find not.

 infrequent~expression’ of surprise that this
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signal or that was received at some place
outside the quasi-visual range. It’s prob-
able that U-S-W vision broadcasts can be
received regularly at long ranges if you use
sufficient amplification; but the more
amplification there is, the greater is the
amount of interference, due to the intrusion
of unwanted radiations and to receiver
‘“ parasites,”’ as the French call them. The
problem of obtaining a satisfactory ‘‘image-
to-interference *’ ratio (that’s the best
expression I can think of as the vision

counterpart of signal-to-noise) at long ranges

is one that has not yet been solved, and may
defy solution. It is noteworthy that all the
deliberately ‘made attemnpts at long-distance
reception of television that have met with
success have been made in places specially
chosen for their freedom from man-made
interference. The Schenectady reception
was conducted at a place high in the Helder-
berg Mountains.
. Hr T "a
Appropriate

WALKING the other day over a shoot
which I’d been asked to join for the
coming season, I observed through a gap in
the woods a distant array of lattice masts
that looked somehow familiar. *‘ What's
that wireless station? *' I asked the keeper.
He told me that it was Brookmans Park,
~and T realised why I seemed to have seen
those aerials before. I suppose it’s appro-
priate that a wireless man should take his
recreation within sight of the aerial masts of
the London Regional and National, but T
can’t help thinking that my shooting days
will have something of the busman’s holiday
about them. I can see my fellow shooters,
stimulated by the sight of those masts and
the discovery that they belong to Brook-
mans Park, asking at lunch-time for those
simple explanations—‘ Of course, T don’t
know a thing about electricity or wireless ;
but if you could just tell me how it all
works. . . .”” Thank goodness the Alexan-
dra Palace aerials are not in view !

e n Vim
Television Prices in the U.S.A.

ELEVISION receivers are mnow being
advertised in the American radio
papers, and it is interesting to see at what
kind of prices they are offered. One of them
is Meissner, with a 5-inch C-R tube, which
is sold in kit form. For the chassis alone
the price is 139.50 dollars, or about £28. A
walnut cabinet costs 20 dollars or f4 more.
The larger-vision receivers are not, as a rule,
priced in the advertisements, but I hear that
the figures for a good many of them are
pretty high. Taking the s-inch receiver as
costing about £35 assembled, wired and
tested, it would seem that American manu-
facturers are, at any rate for the moment,
in no hurry to offer the public very cheap
apparatus. Therein I am sure that they are
right. Television is, and should be, some-
thing of a luxury in its present state of de-
velopment. It is far better to give those
who want receivers good articles at a reason-
able price than to offer them low-priced un-
reliable apparatus. I've no doubt that
prices will come down in the U.S.A. if and
when sales are big enough to justify mass-
production methods.

The Clicks that Didn’t Click

THE company which kindly supplies me
with electric current is dying to sell me
a refrigerator.  So far they haven’t suc-
ceeded, but they are still after me hot foot.
I told them that I'd consider nothing that
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wasn’t absolutely non-radiating from the

wireless point of view. They assured me
that they had the very thing and sang its
praises loudly. Not a sound, they averred,
would it cause to issue from any loud-

speaker. ‘‘ You are sure about that?’ T
asked. No, no, not a sound—except, of
course, harmless little clicks when it

switched itself on or offi I explained that
1 didn’t want any clicks, however small,
and that I could see no reason why their
radiation shouldn’t have been prevented.
They are vigorously searching for a click-
less refrigerator for me, spurred on by my
threat to buy one run by gas if they don’t
succeed pretty quickly. .

ﬂ I!- Eu
LIVC Mﬂ(e
UITE often the man at the microphone
switch isn’t quick enough to cope with
the speaker who, having finished his talk,
nearly asks the same question: ““ Was that
all right ? 7> I don’t know how often those
words have slipped out before the switch
could be opened and have thus been broad-
cast to the world, but I can think of a good
many instances. It’s a very natural ques-
tion after all, particularly from those who
are not hardened broadcasters. I'm not
sure that the American method of anticipa-
tion isn’t a better way of dealing with it
than lightning work with the switch ; in the
U.S.A. it’s usual, as a speaker finishes his
last sentence, for the announcer to set his
mind at rest by saying ‘° Thank you, Mr.
So and So; that was a fine talk,”” or some-
thing of that kind. The other night, by the
way, when a cabinet minister was about to
speak, we had just the-opposite effect. The
microphone switch was closed a second too
soon, so that we heard the announcer’s final
hints about speaking rather slowly and not
too loudly. )

MURPHY A76

Three Tuned RF Circuits Before
the Frequency Changer

A NORMAL four-valve superheterodyne
circuit should give the results which the
average listener expects-on medium and long
waves, and the designers’ chief considera-
tion has been to invest this receiver with an
outstanding short-wave performance. To
this end an SP41 television valve is switched
in as an RF amplifier on short waves, and
with it are associated no fewer than three
tuned RF stages. Thus image suppression,
gain and signal-to-noise ratio should be
much above the average.
Band-spread tuning is obtained by divid-
ing the short-wave range into seven sections,

Special dttention has been given to short-
wave performance in the Murphy A76.
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each with its own coil, and tuned by the
main gang condenser, with small fixed con-
densers in series to reduce the capacity
charge.  The experience gained from the
study of circuit stability for press-button
tuning has been applied to the short-wave
circuits, and both warming-up drift and
Jong-term changes of calibration have been
considerably reduced.

The price 'of the A76, which is for AC
mains- only, is £16 10s., and provision is
made for the addition of the Murphy P8o
or RA8o press-button control units.

HENRY FARRAD’S SOLUTION

(See page 80)

ALTHOUGH the set in question is, from

the address, practically in the ““ swamp
area '’ of the powerful Start Point station,
and with a good aerial might be expected to
generate some whistles due to it, the selec-
tivity of a superhet with RF stage ought to
be great enough for no more than perhaps
two or three stations each side of Start
Point to be subject to adjacent channel in-
terference, assuming that the receiver is
properly aligned. The performance apart
from Start Point having been so good, it
would be rather an unlikely coincidence
for it to go out of adjustment for no par-
ticular reason just when the new station
opened. An RF amplifying valve of the
battery-driven type generally has a much
more limited ‘‘grid base’’ than its mains-
driven counterpart; and, although an ex-
ceptionally large interfering signal may be
cut out by the subsequent stages, it is likely
to exceed the limited range over which the
valve characteristic is reasonably straight.
It therefore modulates whatever signal may
be tuned in—the phenomenon of cross-
modulation—so that however selective the
subsequent stages may be they cannot
eliminate the interference, because it has
been impressed on the wanted programme.
That this is the nature of the trouble is
borne out by the description—‘‘ the
Regional programme keeps coming in when-
ever I tune to any station,’’ because unlike
ordinary interference it is necessary for an-
other carrier wave to be tuned in before it
can be heard, and this forms a test for iden-
tifying cross-modulation.

Mr. Orchard might be asked to confirm
this; and, assuming it to be the correct
diagnosis, there are several ways of tackling
it. Improving the selectivity, other than
in the aerial tuning circuit, is useless for the
reason given. Some battery-driven receivers
are provided with an alternative aerial tap-
ping for use near a local station. When the
present set was installed, two years ago,
there was no local station in view and this
tapping, if any, would have been ignored.
Alternatively, the aerial can be shertened,
or a small condenser connected in series.
All these remedies have the disadvantage
that general reception is reduced. The pre-
ferred method is to employ a sharply tuned
wavetrap—usually a simple coil and con-
denser of low-loss construction, with a pro-
portion of the turns included in series with
the aerial—adjusted to Start Point. Re-
ception from that station is thereby brought
down more ncarly to the level of others,
without affecting reception of most of the
other stations.

The next best method is to adjust the

aerial coupling: the larger and better the

aerial, the greater its true selectivity,
assuming that the coupling is adjustable.
Therefore shortening the aerial itself is the
least desirable method.
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INEXPENSIVE MOVING-IRON METERS

THE range of small panel-mounting volt-

meters and ammeters sold by M.R.
Supplies, 68, New Oxford Street, London,
W.C.1, are neat and accurate instruments
which are very reasonable in price. They
require a hole in the panel, approximately
14 inches in diameter, and the outside dia-
meter of the flange is 2¢ inches.

M.R. moving-iron meters for panel-mounting.

The movement is of the spring-controlled
moving-iron type, and is lightly damped.
As is usual in this class of instrument, the
scale is rather crowded at the ends, Bt
very open in the middle, a fact which should
be borne in mind when choosing a suitable
range.

Each instrument is hand-calibrated, and
when checked against a sub-standard the
agreement was as close as the pointer could
be read. ‘They should prove useful for
monitoring mains voltages and in charging
sets.

Ammeters aré available with full-scale
readings up to 1.5, 3.0, 5.0 and 10.0 amps.,
the price being s5s. 6d. for any reading.
There are two voltmeters, one reading up to
10 volts at 6s. 11d., and the other vp to
250 volts, priced 7s. 6d.

DUCAT! CONDENSERS.

“7E have recently had an opportunity
of examining some of the latest pro-
ducts of the Ducati Societa Scientifica

The range of products is unusually wide
and includes low-loss RF cables as well as
every conceivable type of fixed and variable
condenser for transmission and reception.
Close attention to the electrical characteris-
tics has not been given to the exclusion of
mechanical workmanship, and from the
artistic point of view many of the trans-
mitting condensers present a very pleasing
appearance.

Stocks are carried by Ducati (England),
Limited, Imperial House, 80-86, Regent
Street, London, W.1, from whom full
technical information and prices may be
obtained.

ASTATIC E4P TONE EQUALISER

CRYSTAL pick-ups are justly popular on
account of their good high-frequency
response and general sensitivity, but too

Apparatus Reviewed

Astatic E4P tone equaliser for piezo crystal
pick-up.
often they show a tendency to over-correct
the restriction of amplitude of bass in the
record.

5
1,000

FREQUENCY

5,000
8,000 Li
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- Some representative Ducati pro-

 ducts.  (Top left) Low capacity
" flexible screened RF cable and
screen valve connector. (Top
- right) - Fixed condensers for

transmission and - reception in-
cludmg mica condensers in finned
aluminium ‘and’ silica glass con-

Radio of Bologna. This organisation main-
tains a large research staff, and many of the
dielectric materials used in the condensers
shown in the accompanying illustration sre
the result of recent discoveries.

. tainers. The carton type dry
2 eIectrolytxc condenser is available
up to ¢50 volts test, 750 volts workmg (Bottom
left) Gang condenser with separate’S-W vanes
in each section- and double spaced oscillator
section, and precision S-W transmitting con-
denser with low temperature coefficient and
freedom from microphony.

Frequency response of the Astatic E4P tone
equaliser taken with a representative crystal
pick-up. The lettering in the curves corres-
ponds with the four positions of the switch.

The Astatic E4P tone equaliser in the
“Hi-Fi” position reduced bass relative to
the high notes by just the right amount and
will give a substantially level response with
the majority of crystal pick-ups when used
on standard records.

In addition, it has ‘‘Medium’’ and
““Bass”’ positions of the switch, giving re-
ductions in the treble of approxnnately 6 to
12 db relative to the " Hi-Fi’’ position ; a
fourth position cuts out the filter and gives
the normal pick-up response.

Our curves, reproduced herewith, "are
closely in agreement with the makers’
figures, and indicate that this component
should supply just that degree of finish
which will set the performance of the
average crystal pick-up above reproach. It
will be observed that the correction in the
case of the ““Hi-Fi’ position is obtained
without any serious reduction in the general
level of output.

The unit is screened and measures 2in.
in diameter by %in. deep. It is provided
with an attractlve pomter and scale, and
the switch action is positive. Supplies are
obtainable from Frank Heaver, L.td., Bush
House, Aldwych, London, W.C.z, and the
price is 17s. 6d.



MAGNETOSTRICTION AND
FREQUENCY CONTROL
IT is stated that with wave-

lengths of the order of a few
metres frequency stabilisation is
more readily effected with the aid
of resonant transmission lines than
by wusing piezo-electric crystal
control, with its attendant com-
plications.

According to the invention, a
part of the tuned transmission line
is made of magnetostrictive
material, which alters its length
slightly in response to variations
in the strength of an applied mag-
netic field. In this way, either
the frequency can be adjusted and
stabilised at a fixed value, or the
magnetostrictive control can be
used for modulation.

Frequency modulation by
magnetostriction.

As shown in the figure, the grid
G and anode A of a short-wave
oscillator are coupled together
through a tuned line of which the
conductors L. and L.t are magneto-
strictive. These are located inside
a solenoid S which is cnergised by
the current from a modulator M,
so that a frequency-modulated
signal can be transmitted.

Marconi’s  Wireless Telegraph

Co., Ltd., (assignees of W. R.

Koch). Convention date (U.S.A.)

July 28th, 1937. No. 504238.
0000

CATHODE-RAY TUBES
HEN a thin coating of metal
or colloidal graphite is
applied as-an electrode to the in-
side of the glass bulb of a cathode-
ray tube, and when high operating
voltages are used, a corona dis-
charge is liable to be produced,
owing to the extremely high field
intensity at the thin edges of the
film coating, and this in turn may
put a dangerous load on the
supply unit.

,In order to prevent possible
damage due to this cause, a guard-
ring with a smcoth and round
surface is provided near the sharp
edges in question, and is elec-
trically connected to the film by
one or more light contact springs.
Since the guard-ring has a round
surface it does not "produce any
corona discharge.

Radio-Akt. D. S. Lewe. Con-
vention date (Geymany), August
7th, 1936. No. 503520.

0000
LOUD SPEAKER CONES
ANY efforts have been made
to improve the response of a
loud speaker to the higher fre-
quencies. One method is-to use
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Brief descriptions of the more interesting radio

devices and improvements issued as palents

will be included in this section.

a so-called tweeter in parallel

with  the main  instrument.
Another is to make the cone in
two parts, each of different

materials, the apex, say, of metal,
and the base of moulded paper.

As an alternative it is proposed
to use a cone made of paper
throughout, the upper part being
impregnated with a solution of
synthetic resin, and then baked.
This should make it stiffer than
the rest, and therefore more
responsive to the high notes.

Murphy Radio, Ltd., and A. K.
Webb. Application date, October
22nd, I93A N% 524129.
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POWER:-SAVING MODU-
- LATING SYSTEM
NSTEAD of maintaining the
carrier wave at constant
strength during transmission, it is
possible to make it ‘‘ float”’ or
keep in step with the mean
strength of the modalation, in
order to economise the total out-
put power.
1t is now proposed to combine
this system of modulation with
means whereby the value of the
anode voltage applied to the RIY
power amplifier . is also auto-
matically varied as the percentage
modulation rises and falls. At
the same time, a counter feed-
back, derived from the anode
voltage supply, is applied to the
grid of the amplifier, in order to
prevent any distortion due to
anode voltage fluctuations. Not
only does this save power, but it
also allows the modulating valve
to cairy a more efficient load.

C. Lovenz Akt. Convention
date (Germany) January 13th,
1937.. No. 503443.

(SRR
TELEVISION IMPROVEMENT

I‘HE figure shows the arrange-
ment of a cathode-ray tube
which is designed to increase the
normal brilliancy of a televised
picture by means of secondary
cmission. The scanning stream of
electrons from the gun G of the
tube is focused on to a target clec-

trode T, which is made of plain
metal, and not of a mesh or grid,
so that the whole surface is effec-
tive in producing a maximum out-
put of secondary electrons.

The  reinforced stream  of
electrons is first accelerated by a
pair of rings R, R1 and a
cylindrical electrode Rz, and is
then focused by an external wind-
ing W on to a fluorescent screen S
mounted at the other end of the
tube. The increased density and
velocity of impact of the electrons
produce a brighter picture, with
less chromatic aberration than
usual.

O. Klemperer. Application dale
July 16th, 1937. No. 504100.

0000
VOLUME REGULATION
THE anode voltage applied to
a mains-driven set, particu-
larly to the detector and AF
valves, is regulated in accordance
with the volume of sound required.

For this purpose a series resist-
ance or impedance is connected
before the smoothing unit, and is
arranged to be short-circuited by
a contact on the ordinary tone-
control knob when the set is
required to give ifts maximum
output. Alternatively the volt-
dropping resistance may be con-
tinuously varied through the tone-
control.

Radiowerk Horny Akt. - Con-
vention date (Austria) September
13th, 1937. No. 503469.

0o 0 OO

BLIND:LANDING SYSTEMS

WIRELESS beam, particu-

larly for guiding an aeroplane
to ground in foggy weather, is
radiated from the aerial arrange-
ment shown in the figure. The
two pairs of horizontal dipoles A
and B are separated vertically by
half the working wavelength, and
arc energised {from a common
source of RF energy through the
feed line F. One reflector R is
placed vertically below the dipole
B, and a quarter-wave away from
it, whilst a second reflector Rr is
also placed a quarter-wave away,

cathode -ray
tube.

T\ R

Use of secondary R ) —_—

emission in \r“f&-;”é
e

ecent Inventions

but in the same horizontal plane
as the dipole B.

The shape of the resulting field
is shown at F in vertical section.
Its angular position, relative to
the three principal axes X, Y, Z,
can be adjusted to give a steeper
or more gradual ‘‘ gliding *’ angle
by varying either the phase or
the amplitude, or both, of the
currents fed to the dipoles A and

A FY
B A
,R1>\>F\ ]
R
7 . v

Arrangement of dipoles and
resultant field for blind landing.

B. There is no necessity to alter
the actual position or elevation of
any part of the aerial system. In
the same way, the ‘‘line of
approach ’’ may be narrowed or
widened as desired.

Standard Telephones and
Gables, Ltd. (assignees of Le
Materiél Telephonique Soc. Anon).
Convention date {(I'vance) June
11th, 1937. No. 504507.

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

SELECTIVITY WITHOUT
RESONANCE
METHOD of selective recep-
tion is based upon the use
of a non-ohmic device, such as a
diode valve, in place of the usual
tuned «circuit. If the effective
resistance of the device is varied
at the same frequency as a given
carrier wave, that wave is elimi-
nated, though other waves will
pass freely through.

The method 1is stated to be
effective in separating two modu-
lated carrier waves which differ in
frequency by only 100 cycles,
even though both waves carry
sidebands of the order of 2,000
¢/s. Ordinary resonance methods
would not, of course, effectively
separate two signals under these
conditions.

L. Gabrilovitch. Convention
date (France) September 5th,
1936. No. 504455.
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We have had a long experience in
the manufacture of all kinds of Cables
and Wires, Aluminium Sheets and
Strips, Static Condensers, Insulators
and lron Work, Telephone Cords
and Copper Earthing Rods, for Radio }|
use. Write for Radio Materials

| catalogue describing these and other |
B.l. manufactures.

~'
;. :

CABLES LTD

CABLE MAKERS AND_ELECTRICAL ENGINEERS,

oo s S s

is now avaifable

Explains in simple language, with clearly

designed diagrams and illustrations, precisely
what the beginner must be able to do in
order to pass as a fully qualified driver.

By post 12

From Booksellers and Bookstalls or direct from the Publishers :

- net

ILIFFE & SONS LTD,,

DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I

I —_——

B S R S R R R e e T e

First Aero
Weekly in the World

THE REMARKABLE STORY OF ROLLS-ROYCE AERO ENGINE
DEVELOPMENT DURING A QUARTER OF A CENTURY

A MODERN R.AF. TRAINER

Detailed description of the Miles Master monoplane,
as used for training pilots to fly the fast fighters of
to-day ; with special drawingofthe dual-controllayout.

® Advanced flying training at South Cerney R.A.F.
Station.

@ The National Gliding Contests.

@ Flying Demonstrations at Brussels.

® The latest Vickers Aircraft Machine Gun.

€ Commercial, Club and Service Flying Notes.

€ News of the Aviation Industry.

NOW ON SALE -

Flight Publishing Co. Ltd., Dorset House, Stamf

PRICE 6d.

S.E.1

Mention of * The Wireless World,” when writing to advertisers, will ensure prompt attention.



Wireless
World

Juiy 2471H, 1939.

CLASSEFIED ADVERTISEMENTS

NOTICES

THE CHARGE FOR ADVERTISEMENTS in these
columns is

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

Each paragraph is charged separately and name and
address must be eounted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, 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 insertions 5%, 26 con-
secutive, 10% ; 52 consecntive, 15%.

ADVERTISEMENTS for these columns are accepted
up to FIRST POST on MONDAY MORNING (previous
to date of issue) at the Head Offices of ‘‘ The Wireless
World,”” Dorset House, Staraford 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 ; 265, Renfield Strest, Glasgow, C.2.

Advertisements that arrive too late for a particular
issme will antomatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

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

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

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

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 clerical or
printers’ errors, although every care is taken to avoid
mistakes.

IMPORTANT NOTICE.

Owing to the August Bank Holiday the
issue of #“ THE WIRELESS WORLD "’
for August 10th must be closed for press
earlier than usual.

‘CLASSIFIED ADVERTISEMENTS
for insertion in that issue can be
accepted up to .

FIRST POST FRIDAY, AUGUST 4th.

NEW RECEIVERS AND AMPLIFIERS
% .
*

CHALLENGER RADIO CORPORATION “ Degallier’s.”
Send 2d. stamp ‘or handsome illusirated catalogues
telling of our superb range of fully guaranteed receivers;
direct lo public sales policy saves you 407%; seis to suib
every pocket trom 65/- to £31/10.—Challenger Radio 09x=
poration, ** Degalliers,” 31, Craven 'Lerrace, London, W.2.
Paddinglon 6492, Nearest point, Lancaster Gate E;}l}]bzel

ADIO CLEARANCE. 1td.
High Holborn, W.C:1. ’Phene: Holborn 4631.

GUTHMAN McMurdo Silver Communication Receiver.

E are Sole Distributors for the United Kingdom of
Above Product.
IRCUIT Superhet., with double regeneralion obtained
at signal {requency and also at intermediate ire-
quency. As a result, very high sensitivity and selectivity
are obtained. B .
CONTROLS.—R. meter, silencer, tone, aerial trimmer,
A, gain selectivity, beat oscillator. receiver-send,
A.V.C., B.O.. on/off; assembled with valves but unwired,
£17; wired and aerial tested, £18/18.
RITISH BELMONT.

ECEIVERS and Chassis Still Available from Stock;
as previously supplied.
ECEIVERS, with valves; £7/7.

FOR,One Month, Only.—Chassis, with valves, £5/7/6.

RADIO CLEARANCE, Lid., 63, High Holborn, W.C.1.
Telephone: Holborn 4831. 18680
MAZING Offer.—~Famous 7-valve push button 1939
models in makers' sealed cartons, listed 13'% gns.;
£5/19/6; list iree.—Shippers, 18, Corporation St., Man-
chester. [0639

 E IV .
* RADIO %
STOCKTAKING SALE

SPECIAL CLEARANCE
OFFERS !

POTENTIOMETERS WITH SWITCH, § meg., 1 meg,
20),000 ohms and 10,000 ohms, 1/3 each.
POTENTIOMETERS WITHOUT SWITCH_ 2 meg,, 1 meg.,
% meg., 460,000 ohms, 25,000 ohms, 20,000 ohms, 10,000
ohms, 1/« each.

SPECIAL OFFER—CONTINENTAL MAINS VALVES,
4v. AG Typas, 5-pin only, AC/HI., AC/L, AC/P, AC/S&
AC/VMS, AC/HP, AC/VHP, 2/6 each.

F. W. RECTIFIERS 350v. 120ma., 4/6 ; 500v.120ma., 5/8.
2/0 V. .ﬂlia AG/DGC Types, SG. Var. Mu. SG. Power, Hi* Pen,,
2/- each.

U.S.A. Types, 24, 30, 41, 39/44, 35/51, 55, 56, 57, 53, 7t.
77, 78, 85, 2A5, 2A6, 2A7, 2BV, 6A7 12Z3, 210, 250,
all 2 for. 3/«

TUBULAR CONDENSERS, .002, .0001, 0003 and .0005
-mfd., 1/- doz. Your choice. P
ELECTROLYTIS CONDENSERS, Metal™Can. 8 -mid.
320 volts, 2 for 1/6. 8+8 mf. 475v.+10 mf 50v.,
2 for 2/8. 848 mf. 450v.+8 mf. 250v., 2 for 2/6.

T/.G.G. DRY ELECTROLYTIOS. 8+48+4 mi 500v.,
2/- cach.

500v. CARDBOARD ELECTROLYTICS. 4mf. or 8mf
1/6. 8+4mf,2/9 84 8mf, 2/6. 4+ 4 mf,2/4.
MAINS  TRAMSFORMERS — MANUFACTURERS
SURPLUS. 250—250v. 60 ma., 4 v.2a.,13 v. 1 2., 3/6.

Huge Reduction in Prices of
TRIAD U.S.A. VALVES
from 2/3 each
Send for NéW Price List.

PREMIER SHORT-WAVE KITS.
Complete 1o the last” detail including all Valves and
coils, as well as theoretical and wiring diagrams and |
lucid instructions for building and working. Each kit |
s ‘supptied ‘with a steel Chassis and Panel and uses |
plug-in coils to tune from 13 to 170 metres. 1
1 Valve Short-Wave Receiver or Adapter Kit ... 17/8
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 ...
3 Valve Short-Wave Screen Grid and Pentode Kit 58/8
PREMIER U.S.A. QUARTZ TRANSMITTING CRYSTALS
7 mc Band, 10/-. each, with Calibration Certificate,
Enclosed holder and base, 3/-.
_MORSE KEYS. Excellent brass movement on bakelite
hase, 2/9 each, :
PREMIER SHORT-WAVE COILS, 4- and 6-pin {ypes.
13-26, 22-47, 41-64, 78-170 metres, 1/0 each, with circuit.
Special sct of S.W. Coils, 14-150 metres, 4/- set, with
circuit. Prerhier 3-band S.W. coil, 11-25, 19-43, 38-86
metres. Suitable any type circuit, 2/6.
UTILITY Micro Cursor Dials, Direct and 100.1 Ratios, 3/9,
PREMIER Short-Wave Condensers, all-brass con-
struction, with Trolitul insulation, 15 mmf, 1/8;
25 mmf., 1/7 ; 40 mmf,, 1/9 ; 100 mmf., 2/~ ; 160 mmf,
2/3 ; 250 mmf., 2/6.
TROLITUL DOUBLE SPACED TRANSMITTING CON-
DENSERS. 15 mmf., 2/9 ; 40 mmf., 3/6 ; 100 mmf., 4/« ;
160 mmf., §/8.
NEW TROLITUL SPLIT STATOR CONDENSERS,
50 x 50 mmf,, 10/6.
COIL FORMERS, 4- or 6 pin low-loss, 1/- each.
Orders 5/- and over sent Post Free, Uader 5/- please
add 6d. Postaga.

Have you hal our 1939 Catalogus, Handdock anl

Valve Manual 7 90 pages of H
Radio Bargains and Interesting Data. Pl‘ ice 6d z

ALL POST ORDERS TO : Jubilea Works, 167, Lower
Ciapton Road, London, E.5. Amherst 4723
CALLERS TO : Juhilee Works, or our NEW PREMISES’
"="1%9, FLEET STREET, E.C.4. C:ntral 283 °

Kor 50, High Straet, Ciapham, S.W.4.  Macaulay 2381 f
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NUMBERED ADDRESSES

Tor the convenience of private advertisers, letters
may be addressed to numbers at “ The Wireless World "
Office. When this is desired, the sum 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, c/o ** The Wireless World,”
Dorset House, Stamford Street, London, S.E.L.
Readers who reply to Box No. advertisements are warned
against sending remiltances ihrough the post except in
registered envelopes: in all such cases the use of the
Deposit System is ¥ ded, and the lope should
be clearly marked *“ Deposit Department.”

7 DEPOSIT SYSTEM

Readers who hesitate to send money to advertisers
in these columns 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 time allowed for decision is three days, counting
from receipt of goods, aiter 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. TFor all transactions up to £10, a deposit fee of
1/- is charged; on transactions over £10 and under
£50, the fee is 2/6; over £30, 5/—. All deposit matters
ate dealt with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to 1liffc & Sons Limited.

SPECIAL NOTE.—Readers who reply to advertise~
ments and receive. no answer to their enquiries are
requested to regard the silencé as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enguiries 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 unsuccessiul.

NEW RECEIVERS AND AMPLIFIERS

RMSTRONG Co.—Aiter many years at our old
£ premises at Camden Town we have removed to a
new building in Warlters Rd., Holloway, N.7 (see dis-
played advertisement}.

RMSTRONG Amplifier Division Has Removed to New

Premises at 94, Camden Rd., N.W.1. In addition

to our standard range of 6- and 12-watt push-pull high

fidelity amplifiers and local station feeder units, we manu-

facture equipment for special purposes, pre-stage units,
electronic mixers, tone control units, etec.

RMSTRONG Are Always Pleased lo Assist in the
_ Solution of Spécial Problems; details of standard
equipment iree on request.

RMS'J'RON(} Co. (Amplifier Division), 94, Camden
., NW.1, [8752

USED SETS FOR SALE
HALLICRAFTER

ALLICRAFTER 8ky Champion, mew 1939 model;
£13/13,—6, Elizabeth Ave., Christchurch, Hants.

{8734
TALLICRAFTER 8ky Challenger, SX18, as new;
H £17/10.-49, High  St., Iolkestone. {9743

Wanted
ANTED, G.E.C. receiver, BC3880 or 3780; up to £5
offered.—N. D. Hill, 42, East Lane, Wembley.
[8736

CAR RADIO

ALL Goods Previously Advertised Still Available,

HENRYS, 72, Wellington Ave., Stamford Hill, N.15.
Stamford Hill 2907. [8745

193 Models from 415 gns.; 6 new car aetials, from
A 9/6; trade enquiries solicited; lists free.—
Shippers, 18, Corporation St., Manchester, [0622

PUBLIC ADDRESS

“ ARTRIDGE P.A. Manual,” free to trade, from N.
Partridge, B.Sc.,, AM.IE.E, King's Buildings, Dean
Stanley St., London, S.W.1. [0631
UVALITY Amplifiers and Microphone Equipments for
Hire or Permanent Installation.—Harmony House,
116, Cambridge Rd., Southport. {8505
A LEXANDER BLACK, Ltd—Consult us on sound in-
stallations, temporary or permanent;. booklet on
request.—55, Ebury 8t., S.W.1. Sioane 6129. 10597
UBLIC Address Contractors Can Hire P.A. Vans,
loud speakers, microphones and equipments of all
types from Hire Dept., Grampian Reproducers, Ltd., Kew
Gardens, Surrey. Tel.: Richmond 1175-6-7. ['9618

““ Radio Data Charts,” A Sevies of Abacs. Posi frée §]10.
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PUBLIC ADDRESS - -
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VQRT'EXION P.A. Equipment.
IMITATED, bu“ unequalled.
“IE Invite You to a Demonstration,

AAC.—D,C. Dance Band Amplifier, 10 watts output, com-
.plete in case, with moving coil microphone, speaker
and cables, weight 22lh.; 12 gns.
.C.-20 15-20-watt Amplifier, 38-18,000 cycles, indepen-
dent mike and gram., inputs and controls, 0.037
volts required to full load, outputv for 4 7.5, and 15
ohms speakers or 1o specification inaudible hum level,
ready for use; 8% gns., complete.
.P. 20 12-volt battery and A.C. Mains Model, as used
by R.AT. output as above; 12 gns.
.C.-20, in portable case with Collard motor,
pick-up, ete., £14; C.P.20 ditle, £17/17.
50—“";&'{"1‘ Output 6L6s, under 60-watt conditions, with
negative teed }ack, separate rectifiers for anode
screen and bias, with better than 43 regulalion level
response, 20-25,030 cycles, excellent driver, driver irans-
former, and output transiormer matching 2-30 ohins im-
pedance electronic mixing for mike and pick-up with tone
control, complete with valve and plugs; £15.
C‘OMPLETE in Case, with turntable, B/I.XI. Piczo
pick-up and shielded microphone transiormer; £20.
8 -WA'PT Model, with negative feed back; £25, com-
plete.

120*WA’1‘T Model,

compliete.

’250-VOL’1‘ 250 m.a. Full Wave Speaker field supply
unit; 25/-, with valve.

A_LL P.A. Accessories in, 8tock, trade supplied.

Piezo

with negative feed back; £40,

ORTEXION. Iitd. 182, The Broadway,
$.W.19. 'Phone: Lib. 2814.

NEW MAINS EQUIPMENT

Wimbledon,
[8241

ORTEXION Suapply G.P.O., B.B.C,, L.P.T.B. Why not
you?

ALL Models Super Shrouded, primaries screened and
. tapped, 200-250v., filaments C.T.

ANY Model Fitted 5v. or 6.3v. Filaments if Required,

50
50

0-500 150 mia., 4v. 4a. 2.5a., 4v. 2a., 4v. 2a.,
4v. 2a., 35/-; 400 or 350v., same Dprice.

L0-500 120 m.a., 4v. da., 4v. 2.5a., 4v. 1-2a., 4v.

1-2a., 28/-; 400v. or 450v., same DPriCe.
4:2 .0-425 150 m.a., 4v. 8-10a., 4v. 2.5a., 4v. la.,
4v. la., 32/-.

350°% 120 m.a., 4v. da., 4v. 2.5a., 4v. 1-2a., 21/-;
9] with extra 4v. 6a., 25/-

35 0—0-350 75 m.a., 4v. 2-4a., 4v. 1-2a.; 18/-
250»0—250 60 ro.a., 4v. 2-4a., 4v. 1-2a.; 15/~

YTO Transformers, 100-120 to 200-240v., 80 waits,
11/-; 120 watts, 14/6; 200 watts, 21/-; 250 watts,
25/-; 300 watts, 28/-; 500 watts, 47/6.

‘V.W. Q.A. Output Transformer; 21/-

«
ICROPHONE Transiormers, in heavy magnetic
shielding; 12/6.

HOKES.—30h. 60 m.a., 7/6; 7-13h., 120 m.a., 12/6;
30h., 150 m.a., 15/-; 25h. 150 m.a., 21/-.

TRANSFORMERS and Chokes to Any Specification,

AR Battery Charger, 6 and 12v., 1% to 2 amperes;
30/- complete. .

VORTEX]ON, Ltd., 182,
London, S.W.19. Telephone :

The Broadway,
Liberty 2814.

Wimbledon,
8751

NEW LOUD-SPEAKERS

INCLATR Speakers for All Types.—Pulteney Terrace,
Copenhagen St., N.1. [0603

AKERS New Corner Horn Speakers, Triple cone con-
versions; from 29/6. and surplus speaker bargains.—
Bakers Selhurst Radio, 75, Sussex Rd., South Croch(S)x;.zs

AVE Pounds —1'4d. stamp for list British and Ameri-
can P.A. Speakers. Example: P.A. unit with trans-

jormer weighing 231lb., incorporating curved cone, a7 /- —
Pegalier’s, 31, Craven Terrace, London, W.2. 8554

LOUD-SPEAKERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.
Speakers frpm 5/6 each, P‘}\%& and energisiend
3,000 i i, nelyfne oo Speck T
N.1. [0E91

XfOIGT Corner Horn Speai{er in the White, latest
Jaboratory diaphragm and filter, built in 460v. fleld
supply, complete; £25.—~Allworth, 20, Purley Bury E?Ioze,
8726

Purley.
TELEVISION

HMV 29 Gns. All:wave Receiver, as new; £20,

HENRYS, 72, Wellington Ave., Stamford Hill, N.i5.
& Stamford Hill 2907. (8746

‘“ Foundations of Wiveless,”” Second Edition. 4s. 6d. net.
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—VORTEXION 50 W AMPLIFIER—

£15 ln Chassis Form

ORTEXION, LTD., are offering their

new 50 W amplifier at £15 as a chassis
with valves and plugs, or at £20 complete
in black leatheretie-covered cabinet with
Collaro turntable, piezo-electric pick-up
and shielded microphone transformer.

A pair of matched 6L6’s with 10 per
cent. negative feed-back is fitted in the
output stage, and the separate HT supplies
to the anode and screen have better than
4 per cent. regulation, while a separate
rectifier provides bias.

‘The 6L.6’s are driven by a 6F6 triode
connected through a driver transformer
incorporating feed-back. This is preceded
by a 6N7, electronic mixing for pick-up
and microphone. The additional 6Cs
operating as first sitage on microphone
only is suitable for any microphone. A
tone control is fitted, and the large eight-
section output transformer is available in
three types :(—2—-8-15-30 ohms; 4-15-
30-60 ohms or I5-60-125-250 ohms.
These output lines can be matched using
all sections of windings and will deliver
the full response (20-18,000 c/s) to the
loudspeakers with extremely low overall
harmonic distortion.

Write for Illustrated Catalogue.
Vortexion, Ltd., 182 The Broadway,
Wimbledon, S.W.19. ’Phone: LIBerty 2814.

When a neighbour bemoanzd
- io o hite,

" My set crackles all das and
- all night,”

W hitey murmured, ** Oh, yes,
That's your set's S.0.8.,

Just to tell you it's needing
FLUXITE!" 5

See that FLUXITE is always by you—in the house
—garage—workshop—wherever speedy soldering
is needed. Used for 30 years in Government works
and by leading engineers and manufacturers. Of
- Ironmongers—in tins, 44., 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

i TO CYCLISTS ! Your wheels will NOT keep round and :
true unless the spokes are tied with fine wire at the cross- :
ings AND SOLDERED. This makes a much stronger :
wheel. It’s simple—with FLUXITE—but IMPORTANT :

THE FLUXITE GUN

is always ready to put Fluxite
eon the scldering job instantly.
A little pressure places the
right “quantity on the right spot
and one charging lasts for ages.

Price 1/6 or filled 2/6.

ALL MECEANICS WIZL

IT SIMPLIFIES AZL SOLDERING! |

FLUXITE LID., Dept. W.W., DRAGON WORKS, BERMONDSEY. ST, S.E.1
= U
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TRANSMITTING APPARATUS

A -C.8. RADIO, specialists in short wave apparatus,
communication receivers, including Hallicraiters,
National and R.M.E. transmitting equipment, valves and

components. Send for free catalogue to A.C.S. Radio,
16, Gray's Inn Rd., W.C.1. Iolborn 9894-5. G2NK,
Technical Manager. [0550

G5 Nl.—Thc oldest and largest distribuior of

A amateur equipment tiransmitting and receiv-

ing; short-wave catalogue, 1l%d. G5N1 70-page Manual,

Tl4d., post iree; authonsed direct distributor for Collins,

National, R.M.E., Thordarson, Hammerlund, Bliley, Tay-

lor, Elmac, etc., ete.—44, Holloway 1lead, Birmingham.
t

531
CABINETS

A CABINET for Evetry Radic Purpose.

ONVERT Your Set into a Radiogram at Minimum
Cost; surplus cabinets from noted makers under cost

of manufacture
wholesale prices.

“FIT-A-GRA}I " Cabinet, 31X17x15; 21/-
NDRILLED Table Counsole and Loud-Speaker Cabinets

(undrilled); 307/- upwards; motors af

from 3/6.
NSPECTION Invited; photos loaned to country cus-
tomers.
H. L. SMITIL and Co., Ltd., 289, Edgware Rd., W.2.
Tel.: Pad. 5891. B [0485
EGALLIERS for the Tinest Obtainable American
Cabinets, Table, Console and Radio Grams; alse

Record Changers, 5 gus. Send 1l4d. stamp for reprints
from actual photographs.—Degallier's;, 3i, Craven Terrace,
Lancaster Gate, London, W.2. Paddinglen 6492. [8553

DYNAMOS, MOTORS, ETC.

ALL Types of Rotary Couverters, electric motors, bat-
tery chargers, petrol-eleciric generator sets, etc., in
stock, new and second-hand.
.C.-D.C. Conversion Units for Operating D.C. Re-
ceivers from A.C. Mains, 100 watts output, £2/10;
150 watts output, £3/10.
A7 ARD, 46, Farringdon St., Tel. ¢
Holborn 9703. [0518
[JLECTRADIX Rotary Converlers for A.C. Radios on
D.C. Mains; alternators 50 to 500 cycles; mains
motors and motor generators for 1 to 600 cells; petrol
engines and switchgear.—218, Upper Thames St., London,
E.C.A4. [0619

RECORDING EQUIPMENT

ALL Recording’Discs and Materials in Stock, tracker
units, £4/7/6; recording motors, £3/17/6.—Write
for further details, Will Day, Ltd., 19, Lisle 8t., W.C.2.

[0595
VALVES

LL Types of American Tubes in Stock of Impex and
AAL Arcturus makes at competitive prices. 4 2
WE Can Also Supply a Full Range of Guaranteed Re-

placement Valdées for Any British non-ring. Ameri-
can or Continental type at an appreciably lower price.
o END for Lists of These, and also electrolytic condensers,
line cords, resistances, cte.

HAS, F. WARD, 46, Farringdon St., London, E.C.4.
Tel.: Holborn 9703. [0452
A_MERICAN 2/9; 1,000 non-ring British, from 1/9;
bargains galore; lists free.—~Shippers, 18, Corporation

St., Manchester. [06G7

ETROPOLITAN RADIO SERVICE.—Special offer,

London, E.C.4.

American valves, in makers’ cartons, 3/- eac
Octals 3/6 each; American valves, first grade, ina(:l]i
types; trade supplied,—1021, Finchley Rd., N.W.11.
Speedwell 3000. {0436

ELECTRICAL EQUIPMENT

- and 3-phase Motors, )4 to 5 h.p., surplus stock, first
. class condition.—Tel.: Reliance 1693. FEasco Elec-
trical Service, 18, Brizton Rd., 8.W.9. {0642

TEST EQUIPMENT

NE Wesl‘:on Analyser, with English and American
circuit selectors, and adaplors; one Philco sigual
generator; £10; consider exchange [or short-wave set.-—
Box 586, c/o The Wireless World. 8741

JCKOXK Cathode-ray Oscillograph, as new, cost £37;
what offers?—Savoy Reirigerator and Manufacturing
Co., Ltd. (in voluntary liquidation}, Plantation House, 34
Fenchurch S$t., E.C.3. (8720

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

AINS RADIC DEVELOPMENT Co. Offer Immediate

Delivery, carriage paid, call mornings; telephone
Tuador 4046; stamp Ior list 227A.
UBILIER Mica Tag Condensers, 0.00005, 0.0001,

0.0002, 0.0003, 0.0005 mfd.; 3d., 2/6 dozen.
RIE 1-watt Colour Coded Unused Resistors, any size,
4 50 ohms to 5 megohms, your selection; 3d.,, 2/6
dozen; 2-watt, 6d.
ENTRALAB TLatest Potentiometers,
spindle, unused, all sizes,
2/-, with mains switch 2/3.
UBULAR, Cordensers, 400-volt working, wire ends,
best make, 0.0001-0.05 mid., 4d.; 0.1 mid. 4d.; 0:25,
0.5 mid., 6d.

long standard
5,000 ohms-2 megohms;

L.IX TUnused Chassis Valveholders, 5-pin, 7-pin, 3d.
each: all American sizes 6d. each; best sleeving,
1t6d. yard.

IFTY Unused N.S.F. -, I-, 2-watt Resistors, wire ends,
marked, colour coded, 20 different useful sizes in
each parcel; 50 for 2/6 only. [ = :
ATAINS RADIO DEVELOPMENT Co., 4-6,

Muswell.
Hill Rd., London, N.6. Tudor 4046 18569

Post free 4s, 11d.
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COMPONENTS— SECOND-HAND
CLEARANCE, SURPLUS, ETC.

R.

RADIO CLEARANCE, Lid.

63, High Holborn, W.C.1. Phone: Holborn 4631.
TTLAMENT Pransformers.—TIn-put 200-250 volt, out-put
4 volt, 4 amps, 4 volt 6 amps., 4/11 each.
B AINS Transformers.—American windings, In-put 200-
250 volt, tapped. Output 350-0-350. 100 m.a. 5
volt 2 amp. 6.3 volt 5 amp.; 7/11 cach.
E.C. Mains Transformers.—American windings. 350-0-
T 350 volt. 65 ma, 5 volt. 2 amp. 6.3 volt, 2.5
amps.; suitable for replacements in G.K.C. models; 5/86
cach. .

AUTO Transformers.—100-230 volt; 5/11.
ELECTROL& TIC Condensers.

PLESSEY 8x4x4x4x4 mid. 570 volt working; 2/-

each.

PLESSEY 24 mid. Can type eclecirolytics, 450 volt
working; “10d. each.
7.C.C. 8 mid. Can type Wet IElectrolytics, 450 volt
working; 1/3 each. C

LESSIEY Electroly}tic Condensers, 8x8 mid, 450 veolt

working; 1/- each,
POLAR N.8.F. Resistances.—1 gross parcels of Y5 and
.Y, watf resistances, all good sizes, our selection
4/6 each.
RFESS Buiton Units. with 6 press bultons ready for

wiring into set, with circuit; 6/11 each.
ELLING-LEE Thermal Delay Switches, operating
2 ¢urrent 600 m.a.; 1/3 each.

BULGIN.—Z0,000 ohms wire wound pots; 1/- each.
STRANDED Push Back Wire; 1d. yd., 12 yds. 10d.

YAXLEY Switches—2 pole, 4 way, 3 bank; 1/6 each.

YAXLEY Qwitches.—2 pole, 5 way, 4 bank; 2/- each.

MERICAN Chassis Mounting Valve Holders.— 4, 5,
6 and 7 pin; 3d. each.

OCTAL Chassis. Mounting Valve Holders.—4d. each.

Pin Enzlish Type Valve Holders. Chassis mounting;
2d. each.

RAY'I‘IIEON 76 Valves; 1/6 each.

ULL Range of Raytheon Valves 1n Stock.—Most

competitive priues./Fo\r\example —

R2/9 each

A G- eanch
6D6" each.
GO/ ek et

SEND jor Complete Price List of Rayiheon Valves.
N

T of Three Manufacturers’ Type All-wave CoiLs,
E13-§000 metres, including oacillator, aerial and ELF..
with three-gang straight condenser; 2/6 each; wave change
switchi for above, 2/- each.
OTHERMEL Tiezo Crystal Speakers.—T7ihin.
list 55/-, our price, 9/6 each.

O Clearance, Ltd., 63. High Holborn, London,
AEVT.C.L Telephone: 1loiborn 4631.

. . . o
, orders over 5/- carriage .iree, under this amount,
LIsufﬁciznt posmgé must be inciuded with order.

cone;

ALL Fnquiries Must Enclose 14d. Stamp. -

RADIO SUPPLIES Request You to Compare Their

Prices With Any Other Advertised.
D st Crosley ” 10-valve, § wavebands, 52,100
IIEne%?é:q 10-watts output, large auditorinm speaker,
housed in beautitul veneered cabinet, sealed carton; £7/10.

TAT. Offer in Car Radios.—1940 * Automatic” 5-
SPE\glve, 6. or 12-volt; £3/12/86.

P.B.. single

“rav.der ” 6-valve. 2-waveband,
dual

1940 wave £4/5, daal wave £5; “ Weston
wave, 2 wavebands, £4.

« R KING” 5-valve Superhet 2 Waveband Midget,
A.I A.C./D.C., 100-250-volt, ivory cabinel; £2/12/6.
RAND New Decca Mains Transformers, 200-250
primary, 350-0-350, 120 m.a., 4v. 7a. v. 2.5a,

13v. 2a., 3/- each; Magic Eye holders, with'7-way cord,
9d. each, or 7/6 a doz.

NGSRAM Double Diodes, 5/- a doz.; Plessey Con-
TU‘denser banks, 6-+-4-+50mid., 450-volt, ?7/6 a doz.;
Belmont, 1st grade, boxed valves, 80, 18K, 2/3.

F. Pens., brand new, 2/6 each; cardboard case con-
H densers, 4mid., 350 volt, 3/- a doz.

ADIO SUPPLIES, 22,
Tel.: Col. 1261.

PREMIER SUPPLY STORLS.

Manchester,
[8742

Faraday Av.,

PLEASE See Our Displayed Adveriisement, page 2.
[oass

GOODS Previously Advertised Still Available.—Ryall's
Radio, 280, High Holborn, London, W.C.1.. [8709

¢ Radio

Vireless
World

QUALITY ...

For years we have concentrated on the
production of Quality Radio basing our
ideas and research on the assumption
that many people will not have ** Radio
just because. it sounds like Radio.. Few
people realise how good reproduction
can be on'a receiver designed mainly for
Local Station reception, combined with
the finest possible quality of repro-
duction.

One of the many satisfied customers who
have written us encouraging letters on
our 346 type Quality Amplifier, Local
Station Unit and Speaker, priced at
£20, states :—

““My reason for: going in for it was
because | am heartily sick of the usual
run of commercial set, with its ‘‘ gad-
gets '’ to help it to get sales, which have
no bearing upon quality. 1 wish to thank
you for filling a requirement of people
like myself who go in for quality, as
opposed to quantity.”’

May we send YOU a copy of our
Jatest catalogue and technical
manual .. ao .. PRICE 6d.

Specified by ~
S - n‘ = )

MARLBOROUGHRD,,
UPPER HOLLOWAY, ‘ P.0., ctc.)
LONDON, N.19. ~ LIMITED. Tel.:Archway 1661/2/3

1lours of Business—Monday. to Friday, 8.30 a.m. to 6 p.m.
SATURDAYS CLOSED

the Experts

: SALE'S

{Contractorstothe

iN

SURREY

UNIQUE OPPORTUNITY FOR A

WIRELESS TRADER

IN THE HEART OF THE TOWN

NEV BUILDING. PROMINENT POSITION
REASONABLE RENTAL

SOLE AGENTS

LEY & BAKER

SHOP SPECIALISTS

e

29, ST. GEORGE STREET, HANOVER
SQUARE, LONDON, W.1

TELEPHONE: MAYFAIR 2965 (14 LINES)

AMPLIFIERS
Pamphonic Reproducers Ltd. (Associated with PYE Lid.)

45, $t. Pancras Way, London, NW.1.
‘Phone : EUSton 1727,

Laboratory Handbook.””  Price 8s. 6d. net.

JuLy 2718, 1939.

COMPONENTS — SECOND-HAND
CLEARANCE, SURPLUS, ETC.

AUXTALL.—A1 goods as previously advertised stili
available; write {for free list.—Vauxhall Utilities,
163a, Strand, W.C.2. {8727

OUTHERN RADIO, 46, Lisle 8t., London, W.C. Ger-

rard 6653.—Stocks of receivers and replaccment

components, as previously advertised. (8548
Wanted

3~GANG Permeability Tunecr Varley B.P.100.—Bament,

8, Barrack St., Bridport. [8735

ANTED, neat frame aerial for mains set, where out-
side aerial impracticable.—Particulars to Vivian,
78, Oakwood Rd., Blackhill, Co. Durham. [8733

REPAIRS AND SERVIC

@ SERVICE with a Smile.” :

MEJ{ICAN Valves, spares, linecords, rewinds, repairers
of all types of American and British receivers.—
F.R.I., Lid.,, 22, Howland St., W.1. Museum 5675. (0434

OUD-SPEAKER Repairs, British, American, any
make, 24-hours’ service; moderate prices.—Sinclair
Speakers, Pulteuey Terrzce, Copenhagen St,, N.1. [0590

GUARANTEED Repairs, Any
motor armature, converter,
prices, immediate guotation,
—See below.

L.T.P.' (LONDON TRANSFORMER PRODUCTS, Ltd.),
Willesden, N.W.10. Willesden 6486 (3 lines).
(6892

Transformers, choke,
dynameo, etc., keenest
prompt, dependable service.

D]AINS Transformer Service, Repairs, rewinds, or
2 co.nstruction to specification of any type, competi-
tive prices and prompt service.—Sturdy lilectric Co., Dip-
ton, Newcastle-on-Tyne, {0516

ETROPOLITAN = RADIO  SERVICE.—Guaranteed
repairs to American and British receivers; American
valves, service parts and rewinds; trade supplied.—1021,
Finchley Rd., N.W.1. Speedwell 3000. [0435

EPAIRS to Moving Coil Speakers a Speciality; cones
and coils fitted, fields altered; prices, including
eliminators quoted; loud speakers, 4/-; L.F. and outpub
transformers, 4/-, post free, guaranteed satisfaction; trade
invited, estimates free; prompt service.—Loud-Speaker
Repair Works, 5, Balham Grove, Londou. Battersea 1321.
[0394

SITUATIONS VACANT

“7 IRELESS Technicians.
FOR .M. Forces.
SPECIAL Enlistment of Staff Sergeants.

VACANCIES Exist in the Armament Artificer (Wire- '
less) Section of the Royal Army Ordnaunce Corps for
Tephmcians to Undertake T'esting and Overhaul of Military
Wireless Apparatus.

- PPLICANTS Must Have Sound Theoretical Knowledge

of Wireless, and be able to carry out tests of a
laboratory nature on wireless sets.

“ SSEMBLY Line ” Testers and “ Radio Service” Ea-

gineers Will Not be Accepted Unless They Can
1Paoduce Evidence of a High Standard of Theorstical Know-
edge.

GE.—Over 22 and under 30, except
cumstances.
1\/ AXIMUM Rates of Pay and Allowances.

in special cir-

SINGLE Men Living Out; £5/0/5,

1\/ ARRIED Men Who Have Attained 20 Years of Age
‘L and Who Fulfil the Conditions Governing the Issue
of Tamily Allowance; £5/8/3.

MARR],ED Men With 1 Child; £5/13/3.
MARRIED Men With 2 Children; £5/16/3.

“HIERE Public Quarters are Allotted, the rates for
married men will be reduced by 19/6 per week.

CANDIDATES May Live Out During the Course.
UNIFORM' and Kit Issued l'ree on Enlistment.,

ROMOTION for Qualified Men, and, subject, to sabis-
factory conduct, increases in pay after 8 and 13
years' service.

PENSION.

ENSION From 32/- Per Wcek After 21 years’ Colour
Servige, according to ranks held.
ELECTID Applicants Must be Medically Fit, and pass
a test in Radio Technology and the practical use of
modern testing equipment. ‘These tests are carried oub
at Woolwich and last about three days, the journey and
stay being made at the applicant’s own expense.

PPLICATIONS Should be Made by Letter Marked
“AA. Wireless,” to the Commandant, Military Col-

lege of Science, Woolwich, S8.E.18, giving details as

follows 1 —

1 Tirms worked for, period and actual work under-
o taken. :

Ceneral education.  Technical education,

1 subjects,
periods and certificates,

Date of birth, if married, number of children.
L

JIXPERIENCED Radio Shop Assistant required; sales
and window dressing experience essential.—Henrys,
54, High St., Margate. [8740 .

Post free gs,
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Test wiih the IBest—

SAL

46-RANGE UNIVER

‘Electrical Measuring Instrument

BRITISIT
MADE

SERVICE jobs
lose half their
worries and labor-
atory  tests are
completed in half
- the ‘time: with th
Model 7 Avo-
Meter. Dead beat
in action, it quickly
gives laboratory-
accurate readings
on all its 46 ranges.
- A.C. and D.C.
amperes and volts,
resistance,
capacity, audio-
frequency power
output and decibels
——any range in-
stantly selected by
means of two ro-
tary switches. No
external shunts or
resistances requir-
ed. A protective
cut-out instantly
disconnects the
meter from ' the
supply should a severe overload be applied.
to last with lasting-accuracy.

It is built

Write for descriptive pamphlet.

- Also the 40-range Universql
16 Gns. .. 14 Gns

Lol T AvoMeter

Resistance

Range Extension Unit 29-range  D.C. AvoM(;ter
(formeasurementsdown c - 9 2;.
to 1/100th. ohm) 12/8 arrying Cases ... ... 25/

DEFERRED TERMS IF DESIRED,
Sole Proprictors and” Manufacturers :—

THE AUTONMATIC COiL WINDER &

ELECTRICAL EQUIPMENT CO. LTD,,

Winder House, Douglas Street, Londen, S.W.1,
"Phoriz : VICtoria 3404-7.,

ERVI

Bargain Offer!!!
A SERVICE KIT
tor L76

This Service Kit comprises:

VOLUME CONTROLS.
20,000, 50,000, + meg., 3 Mmeg. )

7 2 RESISTORS. Assorted, colour coded resistors,

3 to 3 watts.

DOZ. "CONDENSERS. Assorted tubular
electrolytic and mica condensers. )

1 STEEL CABINET. A very useful steel cabine:
with partitions for above, screws, ete.

VALUE £4 for 17/6

KIT No. 2 comprising resistors and condensers only. as
above, 12/6.

KIT No. 3 comprising volume controls and cabinet only, 6/6,

SPECIAL OFFER [!!

Fuily shrouded Transiormers by America’s largest manufacturer. While

they last.

A11y230 v. primary and fully impregnated.

TO8708—3875/375 v. 150 miA., (.3VBA. 2.5V5A, 5V3A... 15/-
T19610—3850/350 v. 150 m/A., 2.5V6A. 2.5V2A. 5V3A. 12/6
T7936—375/375 v. 120 m/A., 6.3VCT. 4A. 5V3A. 10/6.
17326—-350/350 v, 100 m/A., 6.3VOT. 3A, 5V3A 8/6
T7307—350/350 v. 80 m/A., 6.3VCT. 3A. 5V3A. 78
T7000—320/320 v. 80 m/A., 8.3V4A. 5V3A . 16
TH025—820/320 v. 80 m/A., 2.5V6A. 5VEA ... 76
T464019—10V4A Primary Tapped 110-250 v. .. I

T1118AB—-110/280 v. 500 watt Auto Transformer‘. o
The ing chokes are i ed and i ted.
T7007—250 m/A.; 135 ehms, 20-8 Hy.; cadminm shrouded., .

12/8
T7007A—150 m/A., 250 obms, 30-12 Hy., cadmium shrouded 12/6
100 m/A., 20 Hy., 500 ohms, unshrouded . 4/11
60 m/A., 15 Iy., 250 OhMS o .. ooveenenn 141

RADIOMART .o
' G5N1 (Birmingham) Ltd.
a4, HOLLOWAY HEAD, BIRNMINGHAM

THE INSTITUTE OF WIRELESS TECHNOLOGY

(Founded in 1925. Incorporated).

PROFESSIONAL MEMBERSHIP

The advantages of professional membership
are open to all qualified wireless engineers.
Full information, with syllabus, may be -obtained from the
Secretary, Institute of Wireless Technology, 4, Vernon Place,
Southampton Row, London, W.C.1,  ’Phone : Holborn 4879,

Wireless
World

SITUATIONS VACANT -
AR MINISIRY.

AERONAUTICAL INSPECTION DIRECTORATE.

VACANCIES }Exist for Unesiablished Appointments as
Examiners in the W/T and Instrument Branches.

QUALIFICATIONS‘

PPLICANTS for Vacancies in Ingtrument Branch
Must Jlave Good General Xducation, theoretical
knowledge of physics and training in light engineering
or instrument making. Candidates should be able to
read drawings, understand specification§ ~and’ use
micrometers and other types of measuring instruments.
I! necessary, preference will be given to candidates having
a good knowledge of thermometry and OPtical and pres-
sure measuring instruments.

A PPLICANTS for Vacanciés in W/T .Branch Iaving

the Following Qualifications will Receive Preference :
gqod general education, sound technical knowledge of
high -frequency engincering equal to City and Guilds
final examination in Radio Communications, practical
knowledge of modern W/T and_ electrical equipment,
Candidates should be able to read drawings, understand
;pcmﬁca‘tlons angd use micrometers and other measuring
instruments. 2

PPLICATIONS from Candidates Previously Declared
Unsuccesstul will be Considered, provided the neces-
sary additional experience hag been .gaimed.

UCCESSFUL Candidates will be Given a Period ol
Training 1m Inspection as Applied to These Subjects,
not exceeding three months. s

DURING.Training Candidates will be Regarded as on
Probation and Paid at the Rate of £3/10 Weelkly.
On  Satisfastory completion of the training course they
will be appownted as Examiner and paid at £246 a year,
rising by increments of £12 if service is satisfactory to
£337, cxcepl that the starting salary for entrants helow
ihe age of 24 ycars will be reduced by £12 for each year
below that age, pavable monthly in arrear.

TUBSISTENCE Allowance at the Rate of £1/5 Weekly

is Payable Whilst Under Training to Married Mea.

(and others wih certain dependants) who normally reside
outside the training centre. .

ANDIDATES Must be Prepared to Serve in Any Part
of the Uniled Kingdom, and be willing to fly as
observers in conngclion with. their duties. B

ORMAL Age Limits 21-50 Years: Capdidates between
50.55 years will be considered .if ‘they have had
previcus inspection experience. Famdd &0 & 3 8

CAND].\Q‘ATES Who on Intérview Fail to Quality for
the Kzaminer Grade may be Considered for:—

ASSIS’J‘ANT Ixaminer. Salary scale £184-£10-£246.

SSISTANT FExaminers do Not Undergo Training, bub
are appoinled direct to an A.ID. sfation. They may
Jater become eligible for promotion to Examiner on attain-
ing the requisite standard ol efficiency, provided they are
willing to undertake the obligations reguired of ex-
aminers as above.

APPLICATION Must be Made on Form 786, copies of
which can be obtained ou application (by postcard
only) to:*The Under-Secretary “of Stdte, -#Air :Ministry
(LOCS./Ret. 42), Berkeley' - Square Foise, Berkeley Sa.,
WasTReR E . . - 8749

AIR MINISTRY.

SEVER,AL Assistants, Grade I1I, are required at the
Royal Aircrait Establishment, South Ilarnborough,
Hants, to assist in development work on radio communi-
cations eqaipment. Candidates should have had good
techuical cducation and some radio or electrical, labora-
tory, drawing oflice or workshops expcrience.

ANDIDATES should be physically fit for flying and
willing to fly in aircraft as observers.

ALARY Scale: £130 a year (at age 19) by £12 a

vear to £310 {£260 women). There is an efficiency

bar at £214. For candidates with suilable experience

and/or an education up to University Degree standard,

the commencing salary may be £214 a year, and in ex-
ceptional cases a salury above this may be offered.

ROMOTION to Assistant, Grade 1T (men £315 to

£385; wormen £265 to £315), and to Assistant Grade

I (men £400 to £515; women £325 to £415) is governed

by merit as vacancles arise. Opportunities exist for

Assistants Grade I1 io qualify for promotion to Technical

Officer (£275-£455 efficiency bar—£580 a year men; and
£275-£347 ‘efficiency bar—#£464 women}.

BEQUESTS for the nccessary application form should
% be made {(guoting ref. mo. A340L) to the Chiet
SQuperintendent, Royal Aircrait Establishment, South
Farnborough, 1fants, enclosing stamped addressed cnve-
Jope. The closing date for receipt of applications is 11th
August. 18750

OYS, 16-18 years, of good education, to assist with
inspection of communication equipment; knowledge

of A.C. engineering desirable, but not essential; S.E. Lon-
don districk.—Write Box 5834, A K. Advg., 4, Talbot
Mans., Museum St., W.C.L [8733

RADIO Testers.—Applicants must have had technical
training and  experience of receiver. circuif trim-
mings on factory production lines.—Apply Employment
Dept., Murphy Radio, Ltd., Welwyn Garden City, Herts,
or nearest Employment Exchange. 8734

ADIO Valve Applications Engincer, required for Tech-
nical Department ol well-known valve manulacturer,
should have extensive up-to-dale experience and intimate
knowledge ' of valves.. Write .stating - age, experience and
salary required to Brilish Tungsram Radio Works, Ltd.,
West Rd., Tottenham, London, N.17. [8747

T VRAUGHTSMAN Reguired in Engineering Dept. Draw-

ing Office; applicants must have had ekxperience of
modern mass-production methods as applied to radio re-
ceivers and components.—Write in first instance, stating
age, experience, and salary required, to Persoval Man-.
ager;, Kolster-Brandes, Ltds Sideup, Kent. (8737

. Advertisements §

|STRC
HEADQUARTERS

NEW

We are the Pioneer g/lanufacturers of Chassis, and every

purchaser of an ARM TRONG gets the full benefit of our
vears of experience, backed by the guarantee of a wellsestablished
organisation.
Send for Nlustrated Catalogue of our full range, which
includes the following outstanding chassis.

MODEL RF9% .......Price £8.0.0
6-V. ALL-WAVE RADIOGRAM CHASSIS
Complete with Matched M.C. Speaker.
Incorporating R.F. Amplifier. 3 wavebands, 17.9-50,
200-550, 1,000-2,000 m., 3 stages of AVY.C., corrected

3} watts output.

MODEL AWO93PP . . . Price &£10.10.0
9-V. ALL-WAVE RADIOGRAM CHASSIS

3. wayebands, R.F. Pre-Amplifier, 3 stages of A.V.C.
and 8 watts R.C. coupled Triode P.P. output.

ARMSTRONG MANUFACTURING GO,

1 WARLTERS ROAD, HOLLOWAY, LONDON, N.7

(Adjoining Holloway Arcade).
Telephone: NORth 3213. § ;

. .\ GENUINE
Whkeo aphite
GRAMOPHONE NEEDLES

More than2,000 playings fromoneneedle,
a minimum of record wear, and greatly
improved reproduction are obtain&d
from the new Walco Needle—price 12 -,
Order now or write for FREE BOOKLET
«SOUND REPRODUCTION" from

i(Dept. G)
Canterbury Road, High Road, Kilburn, N.W.5

s
LTD

FOR BARGAINS
See last week’s advertisement.

STATE YOUR WANTS.
ASK FOR BUFF LIST.

10 Ib. parcels of useful Components, /=

Post Free

ELECTRADIX RADIOS

218, Upper Thames Street, London, E.C.4.

»,

The weekly journal for
all who keep Canaries,
British Hybrids or
Foreign Pet Birds.

WAV.OL EVERY FRIDAY 3d.

Specimen copy of fecent issue free on request from

The Fublisher, Dorset House, Stamford Street, London, J.E.L

“ Wireless Dirvection Finding,”” Third Edition. Price 25s. net. Post [ree 255. od.
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Second Edition—
Completely Revised

J

DATA

CHARTS

«

A
SERIES OF

providing

ABACS

most of the essential

Data required in Receiver Pesign

By

R. T. BEATTY,M.A,B.E,D.Sc.

Published from

the Offices of

“THE WIRELESS WORLD”

RADIO DATA CHARTS provide de-
signers of wireless apparatus with a ready,
convenient means of solving all the more

familiar problems connected with

of modern radio apparatus without having

recourse to complicated

mathematics,

In order to keep abreast of

formule

‘the design
and
the great

advances in wireless communication since
the first edition of ‘“Radio Data Charts”
appeared, obsolete abacs have been omitted
from this second edition and important fresh

material added.

By the use of

“Radio Data Charts,”

such abstruse problems as the design of
tuning coils are solved almost as easily as
the simple applications of Ohm’s Law.

(37 CHARTS and 46 Diagrams;

Price 4/6 net
By Post 4/10

From all leading Booksellers
from the Publishers

or direct

ILIFFE & SONS LTD.

Dorset House,

Stamford St., London, S.E.1

W.W.93

Wireless
‘World

SITUATIONS WANTED

NGLISHMAN, 43, wide practical experience commer-
cial radio, 1nc1ud1ng aeronautical, requires position
such as assxsta,nt to general manager, liason officer or
technical representative; good ofganiser; used to handling
officials with dlplomacy and getting thmgs done—Box

584, c/o The Wireless World. {8739
ELECTRIC DRY SHAVERS
EMINGTON, Rand, Shavemaster,, Packard, Casco,

Rabaldo.——T'rade
Henry 8t., Blackpool.

MISCELLANEOUS

CHEAP Printing.—1,000 billheads, 3/6;
Creteway Press, 18, Buxted, Sussex.

ETAIL CREDIT FINANCE CORPORATION, Itd.,
123, Clapham Park Rd., 8 Tel.: Mac. 2863.
{Established 1939), have pleasure in drawing the attention
of all our Clients to its new address, incorporating all the

enquiries to Leonard Ileys, 36,
{0633

sample free.—
(8180

following departments: Status ]"nqmrles, Repossessions,
Service of all Proceedings, Accounts Cotlection, Covering
London Areas Only. [8732

VERY Radio Dealer Who is Not a Regular Reader

of ‘“The Wireless and Tlectrical Trader” should
send -his trade card at once for a specimen copy and full
details of the ‘Trader” Services. “ The Wireless and
Electrical Trader ” has the widest influence, the largest
weekly circulation, and is read by all the leading manu-

facturers and traders. Tiade only. 15/- per annum,
post free.—Puablished at Dorset House, Stamford St., Lon-
don, S.E.1. (0615

“ DR ACTICAL Hinis on Patents.”” free on application.
—The Tmperial Patent Service, First Avenne House,

Hwh Holborn, W.C.1. Prehmmaxy consultation 1[ree .
048

TUITION

ADIO Training.—P.M.G. exams. and I E. £ Diploma;
prospectus free. Technical College, Hull. {0611

MORSE Code Easily Tearnt by Gramophone Records,

all speeds., 2 to 20 words per minute; aiso private
tuition; particnlars stamp.—Masters, Lincoln House,
Copthorne Bank, Crawley, Sussex. {8683

TRELESS.—Complete training Marine, Broadcast and

Television. Posts waiting. Mod. fees. Boarders
taken. Approved college, prosp.—Dept. W., London Radio
College, Grove Park Rd., London, W.4. (Chl. 3241]_ 50

5 05

V'BUSINESSES AND PROPERTY FOR

SALE, TO BE LET, OR WANTED

HE Wireless and Blectrical Trader "' is an essential

part of the equipment of every Wireless 'I'tader; its
pages reflect the very latest turn of trade events, and it
is read by all the leading dealers and mdnufacturers for
particulars of businesses oflered or wanted. By suhsu‘lp-
tion to the trade only, 15/- per annum, post free—Send
vyour trade card for Qpecxmen copy Lo Dorset House, Stam-
ford St.. London, S1.L.1 (0614

BOOKS, INSTRUCTION, ETC.

MERICAN Valve Data.—The 200- page Raytheon Data
Book gives {ull characteristics, appncatxons all types
American valves; invaluable to servicemen; post free any-

where, 2/3.~—I,éonard Heys, 36, Henry St., Blackpool.
[0594

LL Wireless and Radio Engineering Books Available
A through new financial terms as low as 2/6 monthly.
—Write a card or call personally for details and lists from
the Radio Department, Phoenix, Chandos Place, W.C.2.

(8623

“ FOUNDATIONS of Wireless.” By A. [. M. Sowerby,
k M.Sc. -~ Second edition. An elementary textbook

on receivers. Deals fully with the construction of wire-

1ess sets, valves. and the process of detection. Price 4/6
net. By post 4/11, from lliffe and Sons, Ltd., Dorset
House, Stamtord Sireet, London. 8.E.1,

ADIO Data Charts.”” By R. T, Beatty. M.A,, B.E,,

D.8Sc.  Sccond edition. A series of Abacs provid-
ing most of tne esential data required in receiver design
and enabling problems (o be solved without having re-
course to compnmxcd mathematical formule Price 4/6
net. By post 4/10, irom Iliffe and Sons, Ltd.,, Dorset
Hguse, Stamford St., Lendon, S.E.1.

LE\IT\TARY Principles of Wireless Telegraphy a,nd

Telephony.” By R. D. Banguay. Revised by 0. F.
Brown, B.Se. Third edition (1930). The standard text-
book for wireivss. students and beginners. Deals with
the whole subject of wireless telegraphy and telephony,
avoiding too technical a treatment of the problems in-
volved. Well illustrated. Price 7/6 net. By post 8/-,
jrom Iliffe and Sons, Lid., Dorset House, Stamford St.,
London, S.E.1,

HE Wireless World ” Diary for 1939 contains 77
pages of facts, formule and general information of
the kmd that is always wanted but is difficult to follow.
Also a :ist of the most important Eurnpean Broadcasting
Stations and short-wave stations of the worid. Twelve
pages of circuit diagrams of receivers, amplifiers and units.
—By post 1/7 from llilfle & Sons, Ltd,, Dorset House,
Stamford St., London, S.E.1.
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RADIO
LABORATORY

HANDBOOK

By M. G. SCROGGIE, B.Sc., A.M.L.E.E.

Issued in conjunction with “ The Wireless World '

“Radio Laboratory Handbook’ gives
the serious.wireless worker complete
information from first-hand experience
about laboratory equipment, the instru-
ments which are necessary and the
correct methods of operating them.

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 collection of the most useful
symbols, abbreviations, formulae, laws,
curves, tables and other data.

A complete index, numbered sectjons
and cross references enable the reader
to find what is required without loss of
time.

384 pp. 2l illustrations

PRICE 8/6 NET By Post 9/-

From Bookstalls and Booksellers or direct from the Publishers

H.IFFE & SONS LTD,,
DORSET HOUSE,STAMFORD ST.,LONDON, S.El

INDEX TO ADVERTISEMENTS

Anglo-American Radio (& Motors),
Armerono Manufacturing Co.
Automatic Coil Winder Co

Barrus, E. P., Ltd.
Bellmg & Lee Lid. ........... ...
Birmingham Radiomart G5N]
British Institute of Ingineering
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R. A
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Savage,
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Universal Electric
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T.td.
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Sixth Edition Revised_and Enlarged
HANDBOOK of

TION for

HISTS

>

(M.1.E.E., F.Inst.P., M.Inst.R.E.)

This standard handbook is planned prima@ﬁﬁy for the use

of wireless operators, whether prospective or actual. It

is virtually a complete theoretical course for students

wishing to gualify for the Postmaster-General’s Certificate
’ of Proficiency.

) : CONTENTS INCLUDE:

The Electric Charge and the Condenser—The Condenser in Practice—Direct Current and Ohm’s Law—Scalar and
Vector Quantities and Curve Plotting—Primary Batteries—Accumulators—Magnetism—Electro Magnetism-—Self-
Induction—Dynamo Electric Machines—Measuring Instruments—Switchboards and Switchgear—Alternating Current
Effects, and Vector Diagrams—Alternating Current Fundamental Formulae—Alternating Current Generators, Alter-
nating Current Motors and Transformers—Damped Oscillations—Commercial Types of Spark Transmitter—Aerials
and Radiation—Simple Receiver Circuit and Crystal Detector—Thermionics and the Various Applications of the
Valve—Depth. Sounding—Valve Transmitters—Wavemeter and Transmitter Adjustment—Theory of Valve Receiver
Circuits—Valve Receivers—Short Wave Aerials and Apparatus—Marine Direction Finders—Marine Audio Relay
Service—Distress Call Apparatus—Lifeboat and Emergency Outﬁts——/’[‘rawler‘ Apparatus—Maintenance of Marine
Radio Installations and Possible Fauits.

NOW ON SALE PRICE 21/- By post 21/9
Foreign Postage 22/-
Obtainable from leading booksellers ov divect from the Publisﬁeys :

DORSET HOUSE, STAMFORD STREET, LONDON

ILIFFE & SONS LTD., S.E.1

i

Third Edition of

WIRELESS the ELECTRICAI
DIRECTION D EVIE
FIN REVIE

ING The Complete Technical Journal

By R. KEEN, B.Eng. | Practical articles on all aspects of electricity
A BOOK OF INSTRUCTION AND REFERENCE FOR supply and utilisation—industrial, commercial
ENGINEERS, TEGCHNICIANS, TELEGRAPHISTS AND | and domestic. Latest news of the electrical
OTHERS ENGAGED OR. INTERESTED IN THE USE OF industry and developments. Advertisement
DIRECTIVE WIRELESS TELEGRAPHY FOR THE || pages form a comprehensive buyers’ guide,

NAVIGATION OF SHIPS AND AIRCRAFT.- ; L : -
Contents of July 28th issue

2 ELECTRICITY IN STEELWORKS
An account of the power supply arrangements at the South

Deals with the principle’s of Wireless j Wales Waorks of Richard Thomas and Co.
Direction Finding and gives an account ; ) FAULT LOCALISATION
of the circuits and apparatus used in ‘Notes upon the correct way of carrying out the Murray loop
. » » . s . < teSt‘
its application to navigation. The RECONDITIONING DOMESTIC APPLIANCES
Adcock Aerial has a separate chapter . Methods adopted by Liverpopl Corporation Electricity Depart-
800 pages covering its principles, installation and ment for renovating cinsulmers' cookers, water-heaters,
550 illustrations : B crries,setes
) performance. Shore, Ship and Air- , FMULTIPLE -EARTHED NEUTRALS
25 /- net craft installations, as well as a special The case against a wiring system advocated at the recent
conference of the Efectrical Contractors’ Association.

section on the: choice of a suitable site
By post 25/9 for the Aircraft Ground D.F., with
Adcock Aerials are included.

NEWS AND COMMENTS

Sabscriptions : United Kingdom £ 14 8.

Also useful references to a selected list EVERY FRID AY 6 d LDl Kledomenis ®:

of some 600 of the more important * £2 1 6 per annum, post free.
contributions to the literature of D.F.
ELECTRICAL REVIEW LTD.

From leading Booksellers or divect from the Publishers : Dorset House, Stamford Street, London, S.E. |
{LIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 ’ i e il

Mention of ““ The Wiveless World,”” when writing to advertisers, will ensure prompt attention.
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