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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
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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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I i
o i B |||l
| 7 H il B1
i i i i
== i
i P Sl
s -_l hiu
ot 1] mear -y N =
(2a) {b)

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
World

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.

£10 !
‘ R20S
3
R27 ' R33
3,508 U 65,0000
LW
2 o | -
- E | & £
£Z=C17 : FE2004 =025
3 g & &
s b=
L9
S G000 v
VE - v Vig
e
3 &
1.5 L7
G19 . R24 o
= e C2ig= [} 73— gz}ooo 1] %ﬁm{? %ﬁfg
s T 0.5 W o5W 0.5 W
.01 mig 18 mmids 002 mid ©.25 mid
S ¥,
éua R30 c28 \! 24
R215S  ==C18 G235 6,000 gSR32
sc X 05w T 25
R AT 1
) / \
a25 K26
150 {1 50 Q
DX 05 W
FOCUS COL
CHOKE 1 n44 R45 L1i8
% il
LT?g l 20'?0\/30 ?ﬁ?&g CATHODE-RAY TUBE
:) C35% MEIGHT
L]sg endas ] CONTROL
B | S, |
3 §R46
< 20,600 ()
4 2w
L13 m m DEH’:E%%iNG
CONS
2 C37==2 TERT
L14E  =22033 B mids
g |zo00v T i
k=3 .
= o
FAME G - ks @ ver]
405 "";941 R4T | Y e o N
56,000 9% Sy i R42 gitgosg:
0.5 W 0.5
k 10000 > CONTROL S W
£2C34 L
8 mids
FM? P48§74
2,006 &38 2 4
.5 mf;l? LA Rl
7 e
/

JFRAME FREQUENCY
CONTROL

/
TUBE BIAS
CONTROL




6
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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-
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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.



@

Wireless
World

Jury 61H, 1930.

SIFIE.

 MOTICES .

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
Agency, Ltd.; Wm. Dawson & Sons (8.A.), Ltd, Cape Town. ;

Unirep Stares: The



[ § R ol

~

- ’ A s . , ‘ - ) ' :
Jore @m I35 - \, ’ WH%%?‘%@ - _Adverlisements

this useful

M@iﬁ’@ Sure é‘}f @Ei@mm Book -

JULY 7th issue
PRICE 4d. AS USUAL

The Autocar Day, Week-end and Holiday Runs Booklet will =~
prove ‘extremely useful to every motorist. It contains maps

and information to cover every touring district in the British

Istes, as well as crossings to the Continent. Printed iF. two
colours with a photogravure; cover; the book contains

48 pages full of practical assistance. ‘ \

ILIFFE & SONS LTD

DORSET HOUSE, STAMFORD ST, LONDON,’

AN EASY . :
HETHEN OF . ; | , h / ;
MASTERING THE | | The CompleteTechnicai Journa
INTERNATIONAL .- P
SIGHAL CODE | ; Pract cal articles on all aspects of electricity
: % _ supply and utilisation—industrial,. commercial
= o and domestic. Latest news of the electrical
 Published from ’ industry and developments. Advertisement 1
. the Offices of & ' MET - pages form a comprehensive buyers guide. .
!LHFFE&SONS LTD., Dorsef House, Stamford St., Londou SE ¥ BY FOST 7d. V ’ ‘
o AL Conterts of july 7th Issug j— :
?‘”HE/' , D = _ THE LE.E. REGULATIONS - —

Review of the revised rules in the ele\fenth edition.

CONTRACT OGRS AT BREGH‘E’ON
Fiepavt and pictures of the proceedmgs at the |
E,C.A. Conference. |

MA!NS N HIGHWAYS
Findings of the Joint Committee of both
Houses of Parliament.

RESEARCH ON NON-FERROUS METALS

eve Iab@raccmes in. London.

MNEWS OF THE WEEK

“The Journal for Professional Engineers '
and Advanced Wireless Expemmant@rs

Subseriptions : United Kingdom £1 148,

EVERY, FRIDAY. 6d. gt s, S oo

. Monthly A L= Aﬂnual Sabscrlptlon

2/6met. o e ost free. | | ; ' ELECTRICAL REVIEW LTD. H

\ILIFFE&SO’\TS LTD DorsetHouse StamfordSt London.XSEr . LLj} Perset House, Stamford Street, London, SSEL | 'E
W.W.z2, 7 :

Mehtz’on’ of " The Wireless World,” when wr‘iz“mg‘ to-advertisers, will ;ehsmge prompt atiention.



APFIE | MRS AL AT 8

EASY,




S - AR RS Sisaley i e

* THR WirrrLeEss WoRLD, Jurr 13rH, 1939,

, 3 /
e e, ek 3 , BUILDING A 4-BAND TRANSMITTER

NO 2 ’ ) Copyright. Registered as @ Neu‘spapcr for tramsmisnion in t7l(’ United Kmadom\. |
. - - Entered as Second Class at the New Yok, U.S. 4., "Post Office. N ‘




i

AdvBrtisements L | vargless, - | Jory 137, 1930.
¢ P . _ V PRUTISH N

WaDT!

EERCERICAL
TESTERG

BRiGE @w KN@@ L& Gns.

Model s Resistonce
Bangs  Extension
Usnze=(for measive- g
meits down 1o
1 [X001h. chint) 52 |6 g

Also,  the 36«
rarge Universal 4
Avchicter 13 Gns,

The 22-vaneeD.C.
AwnoMeser § Gins.

Leather  Carrying
Case =~ = 28j-

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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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.
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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-
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