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- EDITORIAL.  COMMENT

Quality of Reception
Dangers of Sidetracking

ALKING the other day to a
designs engineer, we were Very
interested in a point of view he
put forward that in the present

trend of development of receivers for
broadcast reception it was necessary
to keep in mind all the time the primary
purpose of a broadcast receiver, lest the
designer should be too much influenced
by the many diversions which may
tend to lead him astray from the main
goal.

The purpose of the broadcast receiver
is primarily to reproduce as faithfully
as possible the performances at the
microphone.

All sorts of devices are now available
to the designer which are in the nature
of refinements but which do not neces-
sarily contribute anything to the im-
provement of quality of reception and
may even mar the capabilities of the
receiver unless they are most judiciously
introduced. The link between trans-
mission and reproduction at the loud
speaker may be likened to a main
road, and all the modifications such as
AVC, push-button tuning, tone control,
tuning indicators, and other devices
may be regarded as branch roads which,
however attractive in themselves, may
tend to divert attention and result in
neglect of the main highway.

The risk of this situation arising is
probably greater to-day than at any
time in the history of receiver develop-
ment, because there is so much com-
petition amongst manufacturers to in-
troduce new features to their sets and
at the same time to insure that no
gadgets introduced by competitors are
missing from their own receivers. The

_ salesman will tell us that it is the new

features in wireless sets which help to
sell them to-day and that the public

seem more concerned to know whether
these are incorporated than to have
assurances as to the quality of repro-
duction of the instrument.

We do not for one moment suggest
that these refinements and additions
swould not be introduced ; on the con-
trary they serve a most useful purpose

in simplifying control and generally

adding to the convenience and efficiency
of receivers. But they are only worth
while if their incorporation does not
result in any compromise with quality
of reproduction, which should always
remain the main goal of the receiver
designer.

Television Sets
No Compromise with Reliability

E recently referred on this
page to the responsibility rest-
ing with the manufacturers in
any attempt made to popularise tele-
vision reception by cheapening the
receivers. We were urging the de-
sirability of agreement amongst
manufacturers to standardise their
respective television models as far as
possible so as to reduce costs without
incurring a risk that unreliable instru-
ments would be distributed to the public.
We believe, however, that manu-
facturers will find a means of producing
television for the public at a much
lower cost than at present, by employ-
ing a smaller tube and consequently a
smaller picture. Such sets are, in fact;
already being talked about and should
they appear will do much towards
popularising television, without being
in any way inferior in the matter of
reliability. Small sets of this kind
would bring television within the reach
of many who could not otherwise
afford it, yet the larger sets will still be
sought after by those who can afford
them because of the pronounced
advantages of the larger picture.
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Modern lron-Cored Coils

THE USE OF SIRUFER PRESSED
IRON-DUST CORES , ‘

OR some years iron-cored coils have
been used in radio-frequency
circuits and have achieved a con-
siderable measure of popularity:

As compared with the older and still

widely used air-cored. coils, one of their

chief advantages lies in their considerably
greater efficiency for a given physical size.

This advantage is considerable in the com-

mercial field where space is at a premium.

It is, of course, only obtained when the

iron-cored coil is properly designed, for

iron-dust cores produced by this firm are
known under the trade name of ‘* Sirufer.”
The data on these cores which is included

in this article is available through the.

courtesy of Messrs. Siemens-Schuckert.
The quality of a coil is represented by
the symbol Q which is numerically equal
to the ratio of reactance to series resistance
(=wL/R), and the higher the value of
Q. the greater is the selectivity of the
circuit of which it forms a part. For a
given value of inductance the amplifica-
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Fig. 1.—The curves show the efficiency (Q) of various types of coils.

Curve I is for an air-core

solenoid, while curve 2 shows the performance of a sub-divided slot-wound coil, again with an air-

core,

A cross-winding gives the results of curve 3, and an oblique winding gives curve 4.

The

improved results with a sub-divided slot-wound coil with a bobbin-type iron core are well brought
~.out by cutve 5.

when it is not it may be much worse than
an air-cored coil. _

In Germany a large amount of work in
the development of iron-cored coils has
been carried out by Siemens and Halske,
who are represented in this country by
Siemens-Schuckert of 30-34, New Bridge
Street, London, E.C.4, and the pressed

tion obtainable from a valve and tuned
circuit also increases with the Q of the
coil.

_ The series resistance of an air-cored coil
consists of several components. There is
first the DC resistance, which is indepen-
dent of frequency; secondly there is a
component which varies as the square of

ONSIDERABLE  development

has taken place in iron-cored coils
Jor use at radio frequencies and in
this article some details are given of
the types used in Germany. One
of the greatest advantages of this
type of coil is the ease with which an
inductance trimmer can be obtained,
and ‘tn many of the cores described
provision 1s made for such adjustment.

frequency and which is made up of two
parts, commonly known as the skin effect
and the proximity factor. The first of
these is a form of eddy-current loss which
results in the cutrent lowing chiefly in the
outer layer of the conductor, while the
second represents an additional loss due
to the interaction between the different
turns of a coil.

To keep. the first component low, the
wire diameter should be as large as pos-
sible ; but to keep the second effect at a
minimum stranded wire should be used
with as fine strands as possible for a given
wire section. In addition the self-capacity
must be low and all dielectrics of as good
quality as possible.’

. Coil Performance

The curves of Fig. 1 are representative
of good air-cored coils ‘of varicus winding
styles. Curve I is for a single-layer coil of
fairly large size which has a self-capacity
of only 3.45 puF. Curve 2 shows the per-
formance of a slot winding with a Trolitul
former ; the self-capacity of 4.13 puF. is
again low. Curve 3, for a cross or Uni-
versal-wound coil, shows a considerably
poorer performance and a high self-
capacity—about 12.6 puuF. Much better
results are obtained with an oblique wind-
ing, curve 4, and the best of all with an
iron-cored coil, curve 5.

The losses in iron-cored coils are similar
to those found in air-cored types, but there
are additional components due to the core.
The core introduces losses in three ways.
There is firstly the hysteresis loss, which
depends chiefly on the intensity of the

(@)

{b)

()

Fig: 2.—A typical series of iron-cores is shown in this photograph. At (a) there is depicted an H-core with separate inductance trimmer. plate, and
© at (b) and (c) the bobbin and reel type cores. These have a centre-screw for inductance adjustment.
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field and the characteristics of the iron; it
is proportional to frequency. The second
way in which the core introduces losses is
through the magnetic flux lagging behind
the magnetic force which produces it.
This is again proportional to frequency.

Wireless
World

One big advantage of iron-cored ceils.

lies in the ease with which it is possible to
vary the inductance over a small range by
a mechanical change in a part of the core.
This is particularly valuable as it enables
an inductance trimmer to be easily
arranged which can be used for matching

Q1

coil, (b), is also available with the hexa-
gon-type adjustment.

There, are many occasions when high--
‘efficiency cores of this type are unneces-
sary and a core proper without end-cheeks
can then be adopted. The usual procedure
is to wind the coil on a former in which a

{a)

()

Fig. 3.-—A group of simple cores for usz with cross-wound coils is shown at (a) ; the cores are threaded so that they can be screwed into the coil former
for inductance adjustment. Plain cores fitted with brass fixing screws -are shown at (b).

The third source of loss is due to eddy
currents in the core and these losses are
proportional to the square of frequency,
and represent the principal part of all the
iron losses.

Since the iron-cored coil has all the
forms ot loss of the air-cored type in
addition to its core losses, it may be asked
how it can be better. 1If the normal losses
were equally present in both types, of
course, an iron-cored coil would inevit-
ably be worse than an air-cored one.
They are not, however. Because of the
iron core much less wire is needed to ob-
tain a given inductance than with an air
core, and this alone means a big reduction
in the copper losses. Consequently, the
losses common to both types are greatly
reduced with an iron core and with proper
design the additional iron losses are
smaller than the improvement, with the
net result of a better coil.

) The optimum permeability for a
- powdered-ron core depends on the operat-

the coils while they are in the receiver.
The precise arrangement adopted varies
with the type of core.

One of the earliest types of core was
that shown in Fig. 2 (a). The core is of H
shape and the effective permeability, and
hence the inductance of the coil, is varied
by moving the tuning disc in relation to
the core. The disadvantages of this
scheme are that only a small change of
inductance can be secured, the change is
not proportional to the alteration in the
position of the disc, and the mounting of
core and disc must be rigid.

Inductance Trimming

These difficulties are overcome in the
bobbin and cross-reel type cores, Fig. 2
(b) and (c). Asihe name implies, the reel-
core consists of a centre-core with end
cheeks moulded in one piece of powdered
iron. The inside of the core is threaded
and a rod of powdered iron can be

suitable core is placed. Threaded cores
are available which can be screwed into
the coil if a thread is cut on the inside of
the coil former. A number of these cores
is shown in Fig. 3 (a), and in (b) appear
plain cores with a threaded brass end screw.
With both types the inductance is readily
adjusted by screwing the core further into
the coil.  When this inductance adjust-
ment is unnecessary, plain solid or hollow
cores are used, or cores with one flange
(mushroom-type). A selection of these
appears in Fig. 4 (a), while in (b) are
shown a number of cores made of an iron
specially developed for short waves.

Apart from efficiency, the material used
for the cores must have good mechanical
strength in order to stand up to the
stresses which occur during mounting and
in the set itseif. With Sirufer material
this 1s achieved by the selection of suitable
binding media as well as by shaping the
cores correctly. Good thermal constancy
is another requisite of the core. Mechani-

()

(b)

Fig. 4.—Wheare inductance adjustment is not needed plain or mushroom cores can be used as shown at (a). For short-wave work a number of spacial

ing frequency and upon the kind of strand-
ing of the wire, decreasing with frequency
and with an improvement in the conduc-
tor. The precise effect is that while the
iron losses increase with permeability, the
copper losses decrease, and the best results
are obtained when the two factors balance.
For the medium waveband the optimum
permeability is about 3 to 4.

cores is available (b).

screwed in for inductance adjustment.
The cross-core, (¢}, is of similar construc-
tion; the end cheeks, however, are not
circular but in the form of a cross. The
centre-screw for inductance adjustment
has a hexagon head for a spanner instead
of a saw-cut for a screwdriver. This core
is more convenient when many leads must
be brought out of the coil. The bobbin

cal alteration of the core does not occur
for temperatures up to 65 deg. C., and
with certain cores up to 120 deg. C.

It is obviously important that the tem-
perature coefficient should be low, other-
wise day-to-day inductance variations will
occur. With Sirufer iron it is exceedingly
small and negative. A further require-
ment is that the permeability should not
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change with time. Actually the variation
found over long periods is less than 0.1 per
cent. Thé permeability should also be un-
affected by a directcurrent flowing through
the core. Tests with a bobbin-type core and
a 200 uH coil show an increase of perme-
ability of 0.05 per cent. for a DC change
of 10 mA. through the coil. Certain Sirufer
coils are unaffected by tropical conditions.

Screening

Iron-cored coils have a much smaller
stray field than air-cored types, and it is
“consequently possible to use a relatively
smaller screening can without any great
sacrifice in efficiency. The enclosed and
semi-enclosed core types naturally have
an advantage in this respect over the
simpler bar-cores, and the effect of a
screen is well brought out by the curves
ot Fig. 5. These show the Q-value of a
coil with a roller-type core unscreened and
fitted in cans of 48 mm. and 32 mm.
diameter. In general, it is advisable to

o[t

400 800 1,200 1600 3t
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®

Fig. 5.—The effect of a screening-can on an
iron-cored coil is brought out by these curves.
Curve A shows the performance of an un-
screened coil with roller-type core, while B
and C show the effect of using cans of 48 mm.
and 32 mm. diameter respectively.

maintain a clearance of at least 15 mm.
between screen and core.

AVC by Applause

IN a public-address system, where the
orator faces his audience in person, he
can wait for any applause or laughter to
subside, or he can shout down that or any
other interference, as he thinks fit. But
if a loud speaker is being fed from a
““talking film”’ in a cinema theatre, or is
being used to relay a broadcast . pro-
gramme in a concert room or lecture hall,
prolonged .laughter or applause usually
has the effect of ‘‘swamping”’ whatever
is being said for the time being. Of
course, it is possible to increase the
volume, whilst the interference lasts, by
manual control, but this is more or less of
a makeshift.

A more ingenious idea is to utilise the
‘““noise "’ produced by the audience as a
means for controlling the output from the
speaker, so that the latter automatically
““rises to the occasion’ and continues to
make itself heard through the prevailing
uproar.

The arrangement shown in the figure
(Patent No. 485005) has recently been de-
signed for this purpose. The loud speaker
is energised, say, from a talking film,
through an amplifier A. Suspended from
some suitable point in the auditorium is a
microphone M, which is used to provide
an AVC voltage for supervising the out-
put from the speaker. The sounds picked
up by the microphone are fed to an am-
plifier MA, the output from which is recti-
fied at D, and the resulting voltage fed
through a variable resistance R to a bias-
ing resistance R1. .

The microphone M will, of course, pick
up the normal sounds emitted from the
loud speaker, and since this should pro-
duce no ‘‘regulating ”’ effect one way or
other, it is necessary to use a balancing
voltage. This is applied from the loud
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better and more interesting than its prede-
Cessor. ‘

It is impossible to give any real idea of
the book from a mere list of contents; it is
sufficient to say that it is divided into parts
dealing respectively with Astronomy (in-
cluding mechanics and especially clocks),
Chemistry, Engineering (or the production
and utilisation of power), Biology, and
Psychology. This whole outline of modern
science is displayed against a social back-
ground; if one can attempt to summarise a
thousand pages in a few lines, Professor
Hogben'’s thesis is that science should not be
viewed as a collection of abstruse theorems
to be accepted without argument from im-
plicit trust in their inventors (history shows
that such theories rarely endure unmodified
for more than a generation or two, and are
often completely exploded in less than a
hundred years); it is rather the sum total of
experimentally determined facts, collected
and intelligibly classified as in a card index,
to which the theories are the ‘‘ guide cards,”
and in the main useful, or potentially useful,
for the improvement of the standard of life
and for the increase of the comfort and
security of mankind.

The facts of science are not to be believed
as an act of faith, or from reverence for

“Shouting

Down” the

Audience

Method of controlling

output of PA system

by noise in audi-
torium.

!
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speaker through a shunt circuit containing
a resistance Rz, detector D1, and the
common resistance R1. The *‘ balancing
veltage”” from the loud speaker is, in
practice, made somewhat larger than the
normal pick-up voltage from the micro-
phone so as to avoid any tendency for the
system to ‘‘sing’’ and so boost the loud
speaker unnecessarily.

As soon as any prolonged laughter or
applause occurs, the microphone voltage
builds up across the resistance Rz in ex-
cess of the ‘‘balancing’’ voltage, and
applies an AVC bias through the leads L,
L1 to the grid of one of the valves in the
amplifier A. The output from the loud
speaker increases accordingly until the
disturbance dies down, whereupon
normal conditions are restored.

Science for the Citizen. By Lancelot Hogben.
Hlustrated by J. F. Horrabin. Pp. 1120
with 479 figs. George Allen and Unwin,
40, Museum Street, ILondon, W.C.1.
Price 12s. 6d. )

THOSE who have read Professor Hogben’s
‘“ Mathematics for the Million ”’ will ex-

pect much from ‘‘ Science for the Citizen,”’

nor will they be disappointed, for it is even

traditional authority; they are based on the
results of experiments which anyone can
repeat for himself (given sufficient skill).
Indeed, many of the experiments illustrated
by Horrabin are seen to demand little special-
ised ability and the minimum of apparatus, .
so that they could be performed by any (and
doubtless will be performed by many)
intelligent schoolboys. ’

The reader will find that he is adopting
the scientific habit of mind, he is shown how
to think for himself (which is, or should be,
the whole object of education), and he will
learn that it is not necessary to believe,
without thinking, everything he may read;
whether it be an advertisement or a piece
of skilfully camouflaged official government
propaganda.

The whole book can be read and #nder-
stood without any previous mathematical or
scientific training; it is written for, and will
be enjoyed by, ‘‘ the man in the Tube,”’” no
less than by the trained scientist, who
should read it for the knowledge he will gain
of other branches of science as well as for
its entertainment value. Even the politician
could understand and profit by it, if he
would, although, as Professor Hogben says,
(with honourable exceptions) ‘‘ English peli-
ticians are probably the most expensively
uneducated class of people alive at the
present day.”’

C.R. C.
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Linearity and Négative Feedback

HOW AMPLITUDE DISTORTION
IS REDUCED

HE improved frequency response
which is obtainable with a nega-
tive feedback amplifier is weil
known, but the.question of am-

plitude distortion does not seem to have
received the same attention. The author
was recently called upon to produce an
amplifier with negligible amplitude dis-
tortion and phase shift at frequencies be-
tween 50 and 1,000 cycles. Preliminary
experiments indicated that while ordinary
straightforward methods gave a reason-
able approximation to the conditions re-
quired, the results just fell shor§ of f(he
completely distortionless amplification
which was demanded.

Attention was therefore directed to the
use of negative feedback, for one of the

catchwords of this system of amplification -

is that the gain obtained is substantially
independent of the valves or even of the
amplifier itself, and is merely a function
of the percentage feedback. If this is the
case, then theoretically it should be pos-
sible to use quite a bad amplifier and still
obtain satisfactory results, and the ques-
tion to be determined was whether this
apparently ideal state of affairs could be
achieved in practice or whether, as is
usually the case, there was some unsus-
pected limitation Jurking unseen.

It may be said at the outset that the
experiments did bear out the theory but
that, equally to be expected, there was a
limitation which requires to be appre-
ciated if the proper results are to be
obtained. Let us cxamine very simply the
theory of a negative feedback amplifier.
If the normal amplification of the am-
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ng. 1.—Circuit of experimental amplifier ;
negative feedback connections shown in
dotted lines, -

plifier is A, and we feed back from the
output to the input a small portion of the
output voltage, say, 8, the gain of the
amplifier as a whole will be reduced
(assuming that the feedback is negative,
i.e., in such a direction as to reduce the
amplification).  Consequently, in order
to obtain the same output as before the
input must be increased by this amount
BE, E being the output voltage. The
effective input voltage becomes e+ BE =

By J. H. REYNER, B.Sc., A M.LE.E.

) ESCRIBING  investigations
made with the help of a
cathode-ray tube into the extent
by which amplitude distortion can
n practice be reduced by means of
negative feedback.

circuit conditions at the expense of
9/ 10ths of the gain.

If it is permissible to increase the in-
put, then this method is quite satisfactory,
and the first test made was to verify
whether the negative feedback really did
behave in accordance with theory. A
simple amplifier of the type shown in
Fig. 1 was used. It consists simply of
two resistance-coupled triodes, the circuit
being normal in every respect with the ex-
ception of the fact that the customary by-
pass condensers across the bias resistors
had beén omitted.

Actually this omission of the by-pass

condenser in itself introduces a small

amount of negative feedback round each
stage, but the extent of this is compara-
tively small in view of the low values of
the bias resistors. The bias on the second
valve was really too low, resulting in
appreciable overloading of this valve
under normal working conditions, but for
the purposes of the experiment this was
an advantage, since it gave a readily
observable distortion which should theo-
retically be cancelled out by the negative
feedback.

e

The effective gain

CR DEFLECTOR
PLATES

of the amplifier
therefore is:
1 A

Gain =1, ,=1-}+pA sov >
i

This can be rewrit- ji’
ten in the form £1.0000

AMPLIFIER

INPUT
OUTPUT

LI
Gain== . 1

4|

L
(1+5)

and it will be clear that if the product SA
is several times greater than one, the
second term under the brackets becomes
practically zero, and the gain of the am-

plifier becomes simply z

Now, this is the condition of affairs for
true negative feedback working. The
amplification obtained is simply the in-
verse of the amount of energy fed back.
If 1/100th of the output voltage is fed
back to the input then the amplification
overall is 100, provided that the product
BA is large compared with unity.

It is this proviso which constitutes the
limitation already mentioned. Let us
take, for example, an amplifier with a
normal gain of 1,000. For the product
BA to be large compared with unity,
must be of the order of 0.01 to 0.005. If
B is 0.01, however, the gain of the am-
plifier is only 100, so that we have
obtained our independence of valves and

Fig. 2.—Circuit for producing phase ellipse.

For the observation of the distortion a
cathode-ray tube was set up to record the
phase ellipse, as shown in Fig 2. An in-
put of about 50 volts was applied to the X
plates and a small fraction of this input
was applied to the input of the amplifier
and the output then applied to the Y
plates. Under these conditions a distor-
tionless amplifier of no phase shift will
show a diagonal line on the screen. If
this line is perfectly straight there is no’
amplitude distortion, whereas curvature
at any part indicates departure from'
strictly linear amplification. = If there is
any phase shift between input and out-
put, the spot does not follow the same
course on its go and return paths but
traces out an ellipse, the eccentricity of
which is a measure of the phase shift. If
there is a go deg. phase shift, the pattern -
on the screen is no longer a diagonal line
but becomes a complete circle, and in fact
a few minutes of phase shift (i.e., a small
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fraction of one degree) can easily be
detected by this method.

The heavy line in Fig. 3 shows the trace

obtained from the amplifier of Fig. 1. 1t
will be seen that there is no phase shift
but that there is a very definite amplitude
distorfion shown by a marked curvature
at one end of the line actually produced by
the second valve running into grid ewmrent.

A small amount of negative feedback
was then applied to the amplifier by con-
necting up the circuit shown dotted in
Fig. 1. With the arrangement shown, 8
was approximately 0.0035, a value which
made the product SA equal to 3 for the
particular amplifier in question.

Though this is not really large com-

. pared with unity, it is approaching the

division where this state of dffairs is
obtained, and the conditions give a fair
approximation to true negative feedback.
It was found that the input had to be 1n-
creased practically ten times in order to
obtain the same output, and the dotted
line in Fig. 3 shows the trace on the tube
«with ten times the input and the negative
feedback circuit in operation. It will be
noted that though the output is actually
slightly greater than before, the ampli-
tude distortion has almost entirely dis-
appeared. There is a very slight curva-
ture still at the extreme bottom end of the
line. \

Harmeonic Distortion

As a matter of interest, Fig. 4 Is intro-
duced to show the original waveform
plotted out against a time base in the more
usual form, and the flattening of the
bottom- halves of the waves can clearly
be seen in the no-feedback condition
corresponding to something like 15 per
cent. of harmonic distortion, whereas with
the feedback the waveform is a pure sine
wave.

The fact that the gain had been reduced
so heavily was a disadvantage for the par-
ticular circumstances. The normal solu-

’ tion would be to add a further stage of

amplification giving a gain of approxi-
mately 10 or even more, since it is always
possible to increase the feedback with still

. further improvement in the performance.

With a further stage, of course, feedback
would have to be introduced into the grid
circuit and not in the cathode circuit in

Fig. 3.—Improvement in linearity with nega-

tive feedback, as shown by traces on a CR

tube. The full line represents nermal con-

ditions, while the dotted line shows im-

provement with feedback g=o.035; input
increased tem times.

Wireless
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order to maintain the correct phase of the
feedback, but in the particular ¢ircum-
stances it was desired to limit the stages
to two if possible.

/N[

Fig. §—Waveform of Fig. 3, showing flat-
tening of bottom peak. Dotted line shows
: true sine curve.

It was decided, therefore, to reduce the
negative feedback slightly, thereby in-
creasing the gain of the amplifier, and at
the same time to improve the performance
of the amplifier itself, so that the amount
of correction required from the negative
feedback would be lessened.  This was
done by increasing the bias on the second
stage, not by increasing the cathode resist-
ance itself but by feeding more current
through the existing 200 ohm resistor by
means of a shunt circuit from the h.t. line.
Increasing the bias resistance would have
reduced the amplification of the second
valve because of the negative feedback
around that stage alone, whereas by pass-
ing more current through the bias resistor
the increased bias was obtained without
this disadvantage.

The feedback was then reduced to
0.0017 approximately (i.e., about half its
previous value) and the experiment re-
peated. It was found that although the
amplifier was no longer a strictly negative
feedback arrangement, since SA was not
large compared with unity, being now
about 1.5, yet sufficient correction was
being introduced to ensure a practically
straight line on the tube, now that the
overloading on the second valve had been
minimised, and actually the amplifier was
left in this condition.

Conclusions

In brief, the experiment showed con-
clusively that if the amplifier is properly
designed in the first place to comply with
the true conditions for negative feedback,
then the individual valves need not be
particularly carefully chosen or even cor-
rectly operated, since any distortion will
be almost entirely compensated for by the
negative feedback.

No detailed tests were made during this
investigation as to the frequency response
of the amplifier other than checking that
up to 1,000 ¢/s the phase distortion was
still negligible. It is worth noting, how-
ever, that at the frequencies of the order
of 4,000 c¢/s a considerable phase angle
was observed. This was due to the fact
that phase shift was taking place in the
amplifier itself with the result that the
phase angle of the voltage fed back was
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no longer correct. This is a matter, how-
ever, which could easily have been com-
pensated for in the feedback circuit itself,
and was only because the amplifier was
not running under conditions of full
negative feedback.

Television Programmes

An hour’s special film transmission in-
tended for the industry only will be given
from 11 a.m. to 12 noon each weekday.

Sound Vision
41.5 Mc/s 45 Mc/s
THURSDAY, AUGUST 4th.

3-4.,15, " Laburnum Grove,
the play by J. B. Priestley.

’

" an adaptation of

9, ' Sweet Jam,” instrumental session directed
by Eric Wild. 9.15, Gaumont-British News.
9.25, Cartoon Film. 9.30, ‘ Exhibition,” a
panorama of exhibitions from Paris, 1797, to
Glasgow, 1938. 10, News Bulletin

FRIDAY, AUGUST 5th.
3, " Charivari "—the Panache Company in three
items from their repertoire 3.25, Gaumont-
British News. 3.35,-Cartoon Film. 3.45-4.5,
** Inthe Dentist’s Chair,” the thriller by Anthony
Armstrong.
9, Golf Demonstration,
9.15, British Movietonews.
News Bulletin.

SATURDAY, AUGUST o6th.

3, Health and Beauty-—demonstrations by

Punella Stack and members of the Women's
lLeague of Health and Beauty, in the grounds of

by Ernest Bradbeer.
9.25, Cabaret. 10,

Alexandra Palace. 3.20, Cartoon Film. 3.25,
Starhight, 3.35, British Movietonews. 3.45,

“ Sweet Jam ' (as on Thursday at ¢ p.m.).

I

9, “ Laburmum Grove (as on Thursday at
3 p-m.). 10,15, News Bulletin.

SUNDAY, AUGUST sth.
8.50, News Bulletin. 9.5, l.es Sylphides, in

Ballet. 9.35, im. 9.45-10.15, Television
Spelling Bee, 1IV.
MONDAY, AUGUST 8th.

3, O.B. from Wembley of the Iuropean Swim-
ming Championships. 3.20, Eric Wild and his
Band. 3.40, O.B. from Wembley, continued.
9, “Is Life Worth Living?" aa extravaganza
by Lennox Robinson. The action takes place in
Inish, a small seaside town in Ireland. 10,15,
News Bulletin.

TUESDAY, AUGUST gth.
3, O.B. from Wembley of European Swimming -
Championships. 3.20, *“ Rococo.”” 3.40, O.B.
from Wembley, continued.
9, Starlight. 9.10, * Ann and Harold,”” Episode
V. 9.30, Cartoon Film. 9.35, British Movie-
tonews. 9.45, Eric Wild and his Band. 10.5,
News Bulletin.

WEDNESDAY, AUGUST joth.
3, O.B. from Wembley of European Swimming
Lhamplonshlps 3.20, Starlight. 3.30, Crime
Clues. 3.40, O.B. from’ V\/emblay, contmued
9, Comedy Cabaret, including George Robey and
Charlie Higgins, 9.40, Gaumon’c-British News,
9.50, Music Makers. 10, News Bulfetin.

The Wireless Industry

LEAFLET dealing with the Simmons

vibrator-rectifier HT supply unit describes
models for 2-, 4~ and 6-volt accumulators.
Copies are obtainable from the makers, Sim-
mons Bros., 38, Rabone Lane, Smethwick,

< < <&

W. T. Henley’s Telegraph Works Company,
Ltd., has declared an interim dividend on the
ordinary stock of 5 per cent. (léss income tax)
to be paid on October 1st, 1938.
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Home Recording

By

N the previous article of this series
the cutting stylus was discussed and
the methods of testing it outlined,
but before leaving this subject it might

perhaps be not out of place to discuss
this matter further, as it has an important
bearing on the next point of discussion,
namely, that of surface noise.

In commercial
wax recording it is
normal practice to
adjust the record-
ing _head so that
the sapphire stylus
is vertical —that is, at right angles to the
wax blank. In the directly recorded ver-
sion this condition should also be aimed
at, as the shape of the groove will then be
most satisfactory and surface noise be at
a minimum. Unfortunately, with some
recording machines and with some types
of cutting stylus this is not possible, and
the stylus must be set at an angle so that
it is trailing slightly. Experience shows
that small variations in the angle between
the stylus and the blank do not have any
appreciable effect on the resulting record,
but the trailing angle should never exceed
ten degrees, and the stylus should never
be allowed to ‘‘dig’’ into the record—
that is to say, be allowed to meet the disc
in front of the normal angle.

In the early days of the development of
direct recording a trailing angle was essen-
tial to successful cutting, as otherwise the
stylus tended to chatter and produced a
whistling noise when cutting. As a general
rule it is safe to say that unless a silent
cutting action is obtained it will be im-
possible to obtain a silent or reasonably
silent playback. Occasionally, however,
the condition will arise when the cut will
sound slightly noisy, but the replay will
be practically silent, and the author has
always assumed that this is due to the fact
that the noisy or serrated surface is at the
top of the groove, and therefore not re-
produced by the replay needle.

Fig. 1. A needle with the point bent as
chown in the above enlarged view is
known as a trailing replay needle.

. An important adjunct which no serious
experimenter can do without is a small
microscope or ‘‘loop,”” such as is used by
the entomologist. To obtain the best from
any recording machine it is essential that

HUMFREY ANDREWES, B.Sc.,

Part IV— Surface Noises
—Playback Needles

AM.LE.E.

the groove in the disc should be examined
in this way, and excellent magnifying
glasses specially designed for the purpose
are available for.as little as five shillings,
and they will prove a very good invest-
ment. Without such a device it is impos-
sible to check not only the depth and
character of the groove but also the accu-
racy of tracking,
etc. It is always
a good plan to
examine imme-
diately after cut-
ting any recording
made, as, by making a habit of this, faults
can be more quickly observed and cured.

The surface, or ground noise, of directly
recorded records can be of many different
types. As a general rule if a good type
of disc is used this noise is of a high-
pitched, hissing nature, and should be
negligible with a properly cut groove.
When, however, the hissing noise becomes
excessive the cutting stylus

1
IN this article the author §
first discusses the precautions |
and conditions to observe in |
order to produce a recording |
having a low surface roise. |
Playback needles are then |
dealt with, and finally atten- |
tion is given to the recording i
head characteristics. i

]

t
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is too tight in its pivots and cannot follow
accurately the small variations in the flat-
ness of the disc. This trouble may some-
times be traced to a piece of foreign
matter under the disc or rubber mat on
the recording turntable.

Surface noise can also be due to the
material of the disc itself, and some types
of disc are susceptible to variations of
humidity, and if allowed to get too dry
will have excessive surface noise when cut.
This difficulty can be overcome by expos-
ing them to a humid atmosphere for a
period. Some other types tend to harden
with age, and this will also cause excessive
surface noise. Perhaps the most frequent
cause of trouble with discs is the presence

should first be examined, as
this is the most likely source of
trouble. Sometimes it will be
found that the extreme point
of the stylus will have been
broken off, probably by meet-
ing some piece of hard foreign
matter in the disc or perhaps
due to the fact that it was
allowed to fall too suddenly on
the disc. This latter point is,
by the way, an important one,
and it is only by constant prac-

tice that the experimenter can
learn the art of lowering the
cutting stylus on to the disc
quickly and yet gently so that
the point will not be damaged.

Sometimes the point of the
stylus may not be broken, but a burr will
form on the cutting edge, and this- will
cause the cut to be noisy. On examina-
tion under a magnifying glass it will be
seen that the groove is serrated as though
by a high-frequency modulation:

Fig. 2.

Stylus Adjustment

If the cutting stylus is found to be
satisfactory but the cut still noisy the
angle of the stylus to the disc should be
examined. Too great an angle.of ** trail "’
will cause excessive surface noise, and,
alternatively, if the stylus is ‘‘ digging,”
a low-frequency rumble may be produced
due to the stylus chattering. Also, if the
stylus is set at too great an angle on the
cutting face—that is, to a radius of the
disc—the surface noise will also increase.
A variable. ‘“swishing”’ noise is usually
due to an uneven depth of cut. This. may
be caused either by an unevenness of the
disc or by the fact that the cutting head

Enlarged views of various types of trailing replay

needle which are often used with directly recorded discs,
and particularly in the case of the self-hardening kind, in
order to avoid undue wear and possible damage to an

unrepeatable recording.

of small pieces of hard foreign matter on
the surface of the coating material. - Discs
should always be carefully examined, as it
is so easy for an important recording to be
completely ruined if the point of the stylus
is removed in the first half inch of a record
by particles of grit embedded in the
surface. .
Low-frequency rumblings may some-
times be heard superimposed on the nor-
mal surface noise, and these are usually
due to vibration or gear noises. It is
emphasised that care must be taken over
the examination of the disc and the point
of the cutting stylus if the full advantage
is to be obtained of one of the directly
recorded disc’s great virtues, namely, the
low level of surface noise. Under favour-
able conditions a much better pianissimo
in music can be obtained than with the
commercial shellac pressing, and although
it is doubtful whether the record will be
quite as loud, it is probable that the range
in decibels between the loudest and the
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quietest passage that can be recorded is
greater. It is also interesting to note that
shellac pressings made from directly
recorded masters can also have a low
surface noise level although it is usuvally

Fig. 3. This kind of trailing needle has a

point bent at a very acute angle and is

best suited for use with pick-ups in which

a straight needle would be nearly vertical
to the disc.

higher than that of the original master for
obvious reasons. ‘

We turn now to the question of play-
back needles. As explained in an earlier
article, owing to the nature of the material
of the directly recorded disc it is not nor-

mally possible to use the ordinary straight

steel needle in the pick-up or sound box.
It must also be remembered that as the
groove is V shaped and not rounded at
the bottom, as in the case of the shellac
pressing, there is a tendency for a sharp
needle to jam in the groove and cause
excessive friction. = A sharp needle will
also tear the surface of the disc if it does
not actually pull the replay table up to a
standstill.  Special needles have there-
fore been developed for replay, and these
are usually of the “trailing’ type.
Figs. 1, 2, 'and 3 show enlarged views
of different types of such needles. The

needle is so shaped ‘that when inserted -
~ needles have also-bepn’ produced which

_correctly in the needle holder it is inclined

at a smaller angle to the record than the
normal straight needle, and as it has also
a blunter point the drag on the record is
very much less, and hence the relatively
soft record can be played on the ordinary
reproducer without any other alteration.
A number of different shapes is avail-
able, but the action of all is the same.

Pick-up Adjustment

The weight on the point of the needle
for different makes of pick-up and sound
box varies considerably, and cases are
sometimes met where even with a trailing
needle the record will not play and the
turntable comes to a standstill when the
needle is inserted in the first groove. In
such cases either the weight of the pick-
up must be reduced by the use of a
counterbalance weight or spring, or a
thorn or “fibre needle must be used. It
may sound extraordinary, but often the
author has foundthat by oiling the motor
of the replay table the difficulty is over-
come, as It is an unfortunate fact that
although the gramophone enthusiast will
religiously put oil in the sump of his car
it mever occurs to him that his gramophone
motor also requires oiling occasionally.

The thorn or Burmese Colour needle
is much used by enthusiasts, and although

_ teristic obtained.
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it has a falling frequency characteristic
which must be compensated for electri-
cally, it has the great advantage that it
does not appreciably wear the record like
a steel needle, and where records are made
which are of historic interest, or which
cannot be readily repeated, such needles
should certainly be used. These needles
must be carefully sharpened, and a special
tool is available for the purpose.

Owing to its size and shape the fre-
quency characteristic of the trailing
needle is obviously not’ as good as the
straight, sharp-pointed needle. It is pos-
sible to overcome this difficulty, however,
by reducing the weight on the point of a
straight needle, either by counterbalancing
or by using a light pick-up. Care must
be taken in doing this, as if the weight is
made too light the
reproduction of the
low frequencies will be
affected as the needle
will tend to jump and
will not’ follow the
grooves .accurately.
One type of. counter-
balanceé weight is
shown in Fig. 4. The
weight may be ad-
justed by moving it :
on the screwed rod
until the best position
is found.  With such an arrangement
ordinary straight steel needles may be
used and an improved frequency charac-
Long-playing needles
may be used quite satisfactorily with this
arrangement.  Other methods of counter-
balancing will obviously occur to the
experimenter and it is unnecessary to
labour the point further.

One or two makes of blunt straight

Fig. 4.

may -be used with an uncounterbalanced
pick-up, and this solution may perhaps

Method of counter-
balancing a replay pick-up so
that straight steel

may be used.
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frequency characteristic of pick-ups that
can be obtained by varying the shape and
size of the replay needle. 1t is too often
assumed that the shape of the charac-
teristic curve depends on the electrical and
mechanical constants of the pick-up itself
and will be the same for any type of
ncedle. In the case of one particular
pick-up on which the author was making
a series of measurements, with one type
of trailing needle the curve was found to
be reasonably flat up to about 3,000 cycles
and then gradually dropped as the
frequency increased. On replacing the
needle by another of about the same length
but different shape the curve was found
to have a violent rise between 2,000 and
3,000 cycles, everything else being kept
constant. . Variations in extreme high

T

needles

frequency response occur also with dif-
ferent types of needle and it is worth while

. to experiment to find the best needle for

the particular type of disc-that is being
used. ’

We now come to a very important part
of our subject and one which is the de-
ciding factor in the success of all direct
recording apparatus, the recording head
or cutter as it is sometimes called. Owing
to the peculiar characteristics of direct
recording blanks the frequency response
curve of the recording head must be some-

what different from
that commonly

used for wax re-

cording. At first
sight it would ap-
L pear desirable that

//' the curve of the
head should be as

DECIBELS
o

flat as possible, but
two important
factors make a

/

considerable

-10 4

- 18

Fig. 5. Overall char-
acteristic curve of cut-
ting head and amplifier

1.000

L

FREQUENCY IN CYCLES PER SECOND

required to produce a
good direct recording.

10.000

appeal to many. In an emergency when
no special needle is available it is also
possible to blunt an ordinary needle by
playing a shellac pressing first and then
using it for the direct record without, of
course, removing it from the needle holder.
- A point which should also be borne in
mind -is the remarkable variations in the

divergence from such a curve necessary.
In the first place it will be remembered
that it has already been explained why the
constant velocity type of recording could
not be used over the whole frequency
range. It was also explained that it is
nermal practice to use the constant ampli-
tude type of recording from the lowest
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frequency to be recorded up to about four
hundred cycles. This necessitates the first
divergence from a flat curve.  Secondly,
it has also been explained that owing 1o
the nature of the material used for the
direct recording discs there is a consider-
able loss in the reproduction of the higher

RECORDING
HEAD
C
I it ]
R

|

Fig. 6. Circuit of a simple fixed bass attenuator.

frequencies from about three thousand
cycles onwards, although the amount of
the loss and the frequency at which it
becomes apparent varies considerably
with different types of disc and is also
dependent on the shape of the playback
needle.

In our preliminary consideration of this
part of the subject we will assume that the
playback pick-up is perfect, as although
we shall find later that this is alas far from
true it is possible to introduce correction
for the pick-up at a later point. We there-
fore see that we require a curve for our
recording head which has a shapc ap-
proximately as shown in Fig. 5. This
curve shows that the constant amplitude
law is used from the lowest frequency up
to four hundred cycles and that the con-
stant velocity law is then used from four
hundred to about three thousand cycles,
and that after this frequency an approxi-
mation to the constant amplitude law is
again followed. The exact shape of the
curve naturally varies for different record-
ing apparatus, but most authorities are,
the author believes, agreed that the shape
should follow generally that shown. It is
not, of course, at all easy to make a
recording head that follows exactly any
law arbitrarily laid down in this way, but
there are certain variations which it is
very advisable for the experimenter to
avoid.

Frequency Correction

In the first place it is very important
that the output circuit, feeding the record-
ing head, from the amplifier should be so
designed that the first part of the curve
shown in Fig. 5 is followed fairly accu-
rately. This is not a difficult matter and
is usually done by introducing an at-
tenuator network between the amplifier
and the recording head. This attenuator
is sometimes called the fixed bass attenu-
ator. This attenuator may, of course, be
introduced at any point in the amplifier
chain, but if the monitor loud speaker is
also connected to the output of the main
recording amplifier it is usually most
convenient to connect the fixed attenuator
in the actual leads to the recording head.
It may be mentioned at this point in the
discussion that the author has always

Wireless
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found it a good plan in designing recording
amplifier equipment to treat each part
separately as far as frequency charac-
teristics are concerned, as it is much easier
to determine and correct the characteristic
of each individual part separately, rather
than correct the complete equipment as a
whole.

A simple type of fixed bass attenuator
circuit is shown in Fig. 6. To determine
the values used in such an attenuator; one
method is to assume that without it the
curve of the recording head would be ap-
proximately flat and then knowing the
output impedance of the amplifier cal-
culate the values of the condenser C and
the resistance R so that at four hundred
cycles the impedance of C is negligible
compared with R or the output impedance,
but that as the frequency falls the im-
pedance of C rises and <o the voltage across
the recording head falls until a point is
reached where the impedance of C is large
compared with R.  After this point no
further attenuation _takes place. This
calculation will then give a rough guide fo
the values which may be tried.

Some modification will probably be
necessary in practice as the impedance of
the recording head varies with frequency
and will therefore have to be taken into
account. When the values for an experi-
mental attenuator have been determined it
can be very readily checked by using the
Buckmann-Meyer image. This method of
checking recording head characteristics
will be dealt with fully in a subsequent
article and will not, therefore, be con-
sidered further here. By this method,
however, the design of the fixed bass
attenuator can readily be adjusted until
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the desired response curve is obtained.

In setting up a recording machine and
head it is very desirable that the fixed bass
attenuator should be adjusted at'an early
stage in the experiments as-otherwise very
misleading results will be obtained. The
incorrect design of this part of the equip-
ment will inevitably lead to serious distor-
tion, as if the attenuation is not sufficient
there will be a danger of one groove run-
ning into the next, and even if this does
not occur the peaks of the waves will cer-
tainly be cut off. - Secondly, as the im-
pedance of most recording heads falls
rather rapidly at the lower end incorrect
attenuation will lead to distortion in the
output stage of the amplifier due to mis-
matching. For this reason also it is
desirable to insert the attenuator between
the output stage of the amplifier and the
recording head rather than earlier in the
system. Where more than one recording.
machine is used with the same amplifier,
as is normally the case, the same fixed
bass attenuator may be used for both
recording heads.

Before leaving the subject of the fixed
bass attenuator it may be of interest 1o
give one design which has been used by
the author. The output stage in this
particular instance consisted of two Mul-
lard valves, Type DOz24, connected in
parallel, and the values apply, of course,
to any amplifier having a similar output
stage. With a well-known make of re-
cording head it was found that suitable
values for the condenser C and the
resistance R (Fig. 5) were 0.25 microfarad
and 2,000 ohms respectively. A curve
taken with these values was found to
follow very closely the theoretical curve.

TELEFUNKEN WALL LOUD SPEAKER

Case Supplies Acoustic Correction

4SOME interesting constructional features are included
in a new flat wall loud speaker marketed by the
German Telefunken firm. The housing of the speaker,
which is an essential part of the acoustic system, is but
Having such a shallow
back-to-front dimension the speaker hangs unobtrusively
The construction cf
the unit, which is of the inverted cone type, is clearly

5 ¢m. deep and 50 cm. square,

on the wall or from the ceiling.

MOVING COiL. CENTRING DEVICE

The wall
speaker
chassis(right)
is shown dia-
g r ammatic-
ally on the
left.

MAGNET SUPPORT

shown in the accompanying
sketch, the Oerstit permanent
magnet being mounted inside
the cone, which is about 15 cm.
in diameter, making the total
depth of the unit but 43 mm.
Tests show that the shallow
casing illustrated  provides
better bass response from this
particular speaketr than a con- |
ventional " opén - bafle. . when /]
placed near a wall.

Telefunken’s new
flat loud speaker
can unobtrusively
take its = place
among the pictures
¢ on the wall,
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Choosing the New Set

AST week 1 tried to offer a little con-
solation to those who cannot find
the price of a new set. This week’s
talk is intended for those who, in

reality or imagination, are going to Radio-

lympia, their local exhibition, or the
dealer’s shop, to buy. Or at least to
choose. The choosing is bettér than the

actual buying, if buying is interpreted to

mean nothing more than drawing a

cheque in full payment or signing a hire-

purchase agreement on the dotted line.
I like to do as

those that are informatively and reason-
ably described. It is unfortunate that the
radio industry in general still withholds
such information as would make it easy to
compare one with another. This is in
strange and regrettable contrast to the con-
duct of car manufacturers, who supply
definite figures stating maximum speed,
petrol consumption, acceleration, gear

ratios, steering lock, etc.
However, many of the radio firms tell
you whether they give triode, tetrode, or
pentode outpnut,

much as possible of
the-selection on

What to

_ paper: The pre- | : gramo-
sence of a salesman | at a i phone and exten-
at my elbow com- | Demonstration i sion speaker
pletely destroys | 1 -sockets, what sort

.Look for

whether or not
there are such faci-
lities  as

____________

my sense of judg-
ment and fills me with urltatmn leading
in extreme cases to the verge of hom1<:1dal
mania. There may be a notice, “ Walk”™
In—No Obligation to Buy,”” but the feel-
ing is inescapable that even if the dealer
is not actually rubbing his hands and
murmuring obsequious sales talk in my
ear he is watching from some dark corner,
and my powers of concentration fade
-away. There is always a chance at the
Exhibition, if you go late, when the sales-
men are suffering from clergyman’s sore
throat and have eyes for nothing but the
clock, and if you discard any appearance
of prosperity, that you will be able to ex-
amine at least the externals of the models
in peace. But earlier in the day, although
there is less risk of having one’s hands
trodden on by the crowd, it is practically
impossible to pause near an exhibit for
more than a few moments without attract-
ing the attention of one of the staff and
hearing him drawl, * Can I interest you in
this, Sir? *° Whenever that happens 1
always utter a hearty ““No!’’ and walk
over to the stand oppesite.

Judging Dispassionately

Evidently my feelings in the matter are
shared by many, for I mvariably netice
that a large proportion of the public
studiously avoid the sight of any of the
actual exhibits, and concentrate on the
printed descriptions of them, which they
collect in large bags. 1 imagine that, like
me, they take them home, lock the door,
disconnect the bell; take the 'phone off the
hook, and settle down to study them wlth—
out fear of interruption.

In this peaceful and dlspassxonate atmo-
sphere they can then eliminate in the first
round all those makes that are described
in vague gencrahtles such as ‘“ Amazing,”’
‘““ Years Ahead,”” ‘“ Perfect,”” *‘ Magical,”
and soon, or that devote most of the space

to pictures of actresses or bathing belles .

or persons in immaculate evening dress.
Having disposed of what is either palpably
untrue or irrelevant, they can consider

ot push-button tun-
ing, if any, is provided, whether or not an
external aerial is intended, what is the
weight for carrying abount, what sort of
tuning scale is htted, what precautions, if
any, are taken to prevent cabinet reson-
ance, and so on.

If by examining these, in relation to
prices, one can narrow the selection down
to two or three, the best thing then is to
make actual trials

makes quite a difference. It is not fair
to say that because reception is unsatis-
factory at the demonstration it will be so
at home, but if set A gives less noise on a
certain station, other things being equal,
than set B, it is reasonable to judge that
it is better protected against electrical
noise. It is necessary to listen carefully
to the quality of reproduction at the same
time, because an apparent improvement
in set A may be due merely to a lack of
high-note reproduction.  Listen particu-
larly to the crispness and clearness of
speech.  Variably selectivity and tone
control are helpful in making the best of
reception conditions, but comparison of
noise-filters must be made with volume
and tone adjusted as nearly as possible
equal.  An alternative test of screening
against interference, available for external
aerial sets, is to disconnect the aerial
entirely, putting it well away from the
aerial socket. Even if the set 1s a sen-
sitive superhet, all reception should cease,

except perhaps from local stations.
Acoustical noise, almost inevitable in a
shop or exhibition, is even more mislead-
ing. A background of noise may not be
loud enough to force itself on the con-
sciousness, vet quite

of these favoured
few in an equally
unprejudiced set-
ting, by getting
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By
“CATHODE RAY”

enough to reduce
the apparent output
power by about
' nine - tenths. It

them on approval.

There may be some reluctance on the part
of your dealer to arrange this, and, if so,
it is probably not without just eause, as
certain depraved persons are known to
abuse on-approval facilities, and the inno-
cent suffer by their sins.

Supposing that this difficulty arises or
that  preliminary demonstrations are
needed for narrowing the choice, it is desir-
able to have a clear idea of what to look
for from a demonstration, or it will only
leave one more unsettled than before. At
best a demonstration in a shop or exhibi-
tion is not nearly so satisfactory as on the
home ground. The surroundings are so
different as to make direct comparison,
even by an experienced judge, almost im-
possible.  The dealer or exhibitor has
some advantages, having control of the
staging with some scope for concealing
defects. On the other hand, he usually
has disadvantages in the sites most often
available, for they may be noisy both
acoustically and electrically, and this
spoils results more than is generally
realised.

If there is severe electrical interference,
there is-not much chance of demonstrat-
ing station-getting. Sometimes  even
Droitwich is ¢rackled out. But what is a
drawback in one respect is useful in an-
other, by enabling the sets to be compared
for their ability to cope with interference.
If the supply is AC; try each set with the
mains plug reversed, as sometimes this

'''''' affects quality of
reproduction, too. So if the demonstrator
pleads some consideration for this he is
not just making excuses, ,

Tone, or ‘' quality,” ..js important,
though sometimes one wouldn’t think so.
Here a lot depends on the programme.
Occasionally, through bad lines or tech-
nical hitches, even the local programme is
not good enough for a careful test. And
sometimes- the balance and control, with
all respect to the B.B.C., is less satisfac-
tory than at other times. In general,
avoid outside broadcasts, gramophone re-
cords, and sponsored programmes. Speech
should be clear and not boomy. A good
test is to go into another room and decide
whether it sounds like a human voice or a
foghorn.  Mr. C. H. Middleton shows
up the whoomphers; he should sound
quite natural, if a trifle low. The distant
test is applicable to music, too; it reveals
resonances more cruelly than close-up
listening. Hear an organ, or full orchestra
with drums, at full volume. During loud
passages with plenty of bass do the high
notes sound harsh with a sort of judder-
ing effect? This is a sign of intermodula-
tion distortion.

Assumning a good-sized outdoor aerial is
available, tune to the strongest station.
Then open the aerial switch, or disconnect
the aerial just enough to leave a small
amount of capacity coupling.  Back-
ground noise will come up, of course ; but
it the AVC is effective the volume will not



AUGUST 4th, 1938.

Choosing the New Se{— :

drop very greatly. The tone should be
compared, and if with the aerial connected
there is a perceptible roughness not pre-
sent with it off, it is a sign that the pre-
detector valves are unable to handle a
strong carrier wave without distortion.

A battery set with QPP output should
be listened to at very low volume as well
as at full.  And it is wise to get the dealer
to measure the total HT current. It is
no use expecting a really good perform-
ance without paying for it in current, of
course, but a drain of 2o milliamps. or
more is excessive for any standard bat-
tery and for any normal modern receiver.
Some of the smaller superhets take no
more than 10 mA, and straight sets less
still.

A Convenient Test

Tests of selectivity vary according to
district. The favourite test in the Lon-
don region is Deutschlandsender on 1571
metres.  If it can be received without
interference from Droitwich and Radio
Paris when those stations are working, one
can unreservedly admire the selectivity,
but strongly suspect that it is achieved at
the expense of fidelity. This is not neces-
sarily so in the case of a skilfully handled
frame-aerial receiver with which advan-
tage is taken of the directional properties.
But if you want distant stations without
interference and local stations without dis-
tortion the only solution is variable selec-
tivity. Though so exceedingly desirable,
it is better to do without variable selec-
tivity at all rather than get a bad specimen
of the species. A bad specimen is one
which when operated varies the tuning as
well. A slight amount of variation in
volwme must be expected, but only a
slight amount. Tune in a station care-
fully with maximum selectivity.  Then
change to minimum selectivity, and slowly
turn the tuning control a little to each
side. If one side yields a distinct tuning
peak, whereas the other side falls away,
you have in front of you a perversion of
a good idea. Passon! The test is much
easier to perform when some sort of tun-
ing indicator is provided, of course.

To judge selectivity generally, a run
should be made over the whole tuning
scale after dark, with full aerial.  This
reveals any superhet whistles, too. Station
heterodyne whistles (unchanged in pitch
by the tuning control) are bound to exist
if the receiver approaches the high
fidelity standard ; they can be softened by
tone control or variable selectivity. There
are very few superhets indeed that yield
no tunable whistles at all, but in some of

HIGH-POWER MOBILE P.A. The latest
Easco public address van, designed foruce at
outdoor gatherings, is
equipped with a bank
of loud speakers that
can be swung in cny
direction, or, aler-
natively, detachel in
a few moments for
installation at a point
remote from the
vehicle.
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the better examples only one compara-
tively feeble and inoffensive specimen can
be discovered. Assuming the usual 465-
kc/s . intermediate frequency, special
attention should be given to two and three
times this frequency on the medium wave-
band—o30 and 1395 kc/s or 322 and 215
metres. Some of the cheaper superhets
with no preselector RF stage radiate
seriously and may even lay the owners
open to proceedings by the G.P.O. To
check this, tune a neighbouring receiver
to North Regional (when working) and
sweep over the long waveband with the
suspected receiver. It is only reasonable
that the two sets should be at least a few
yards apart.

Talking about wavebands, accuracy
and clearness of tuning scale is a feature
of practical importance ; so is ease of tun-
ing, particularly cn the short wavebands.
And controls generally should work
smoothly and quietly. A pet dislike of
mine is a volume control in which all the
useful range of control is cramped into a
small part of the rotation because the re-
mainder corresponds to grossly excessive
volume. It is due to wrongly adjusted
AVC delay voltage. Volume should be
smoothly controllable from zero to a little
bevond the useful maximum.

If you mean to use a gramophone pick-
up—or if it is a radio-gramophone you are
examining—Ilock for a reasonable agree-
ment between radio tone and gramophone
tone.  Sometimes the natural difference
due to recording deficiencies and radio
sideband loss is not properly compensated
by the designer.

Hum is seldom troublesome in these
days when large electrolytic condensers
are cheap. but if it can be heard at all in
the usual sort of showroom where dead
quietness is unobtainable it is liable to
show up badiy at home. If short waves
are included, try to find a strong station
as near the shortest wave-end as possible.
This is usually the most searching test for
modulation hum, audible only when the
carrier wave is tuned in.

1f each of the foregoing suggestions is
applied, with an entirely satisfactory issue,
then you have a very fine set and a very
patient dealer, and are to be congratulated
if it were not for the certainty that after
you have thus taken infinite pains over a
careful and systematic selection the wife
will come along and for some frivolous
reason reject it out of hand.
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“Walco” Sapphire Needle

RODUCED in the U.S.A. this gramo-
phone needle is now available in this
country through R. A. Rothermel, Ltd.,
Canterbury Road, London, N.W.6. The
price is 12s., but as it is capable of at least
2,000 playings before the wear approaches
that of a steel necdle after only one playing,
it is well worth the money to those who
appreciate good quality in gramophone ve-
production. It should prove of special
interest to those who possess an automatic
record changer.
The sapphire point, which is ground and
polished with the aid of a projection micro-

e ey

In this photograph the ‘“Walco '’ sapphire
needle is shown abou.t three times its actual
size.

scope, is set in a non-magnetic aluminium
stylus. A trailing angle of 20 deg. has been
adopted as a good average for pick-ups of
different types, and with this the upper limit
of frequency response is about 5,000 cycles.
While this ensures that needle scratch will
be kept under control and that acetate re-
cords will be kindly treated, it is likely that
better results from the point of view of fre-
quency response will be obtained from
shellac records with a straightened needle,
provided that the needle track alignment is
correct and the weight on the point does
not exceed 2 or 23 ounces. We understand
that arrangements have been completed to
supply straight needles at the same price
when these are specially ordered.

7 Aerial Couplings

N these days of anti-interference aerials
set manufacturers  are paying more
attention to aerial couplings; separate
primary windings are often provided for
each waveband. Anyone more familiar
with the older and less complicated methods
may do well, when tracing faults, to bear
in mind that an aerial coupling that has
developed a fault only on one band can give °
quite puzzling symptoms. Where, for in-
stance, the medium-wave setting is below
par but reception of local stations is still
possible, while cther bands are normal,
removal of the aerial may not appreciably
reduce signal strength on the band in ques-
tion. One particular case in mind is where
the aerial and earth plugs had been inadver-
tently connected to the supply mains (this,
incidentally, should not be possible in a
well-installed set). The result was that the
medium-wave coupling coil had fused, leav-
ing no external indication of discontinuity.
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HIGH-DEFINITION TELE-

VISION IN GERMANY

A Test Period to Begin

IT would appear from an article

by the German Post Office
in the Official Party Organ last
week that on August sth, the
opening day of the Berlin
Radio  Exhibition, will  be
sounded the death knell of Ger-
many’s low-definition (180 lines)
television. On that day a three
months test period of transmis-
sions on 441 lines interlaced 50
frames will begin at the con-
clusion of which Berliners will
be informed of the cost of the
television licence. It will by
that time be just two years since
the opening of the B.B.C.’s

high - definition service from
Alexandra Palace.
The new transmitter, the

power of which is not disclosed
by the German Post Office, has
been installed in the Amerika
Haus, a tall building on one of
the highest spotsin the city. This
overlooks the Adolf Hitler Platz
in the West End near the Broad-
casting House and the 4ooft.
Radio Tower, which has been
used for the 180-line transmis-
sions. ’

Berlin’s new television studio
is circular in construction with

BERLIN'S NEW
TELEVISION STA-
TION, in the Amerika
Haus, is being fitted
with a unique type of
“umbrella’’ aerial on

the tower of the
building.
3 <5 &

a large plate-glass
window. covered by
heavy curtains, At

irregular  intervals
round the walls are
spaces for five
““sets " with banks
~of lights, the two
cameras, being on
trolleys in the
centre, can be
panned from one

scene to another.
The new station,
together with those
to be erected, prob-
ably before the 1939
Exhibition,- .on the

Feldberg near Frankfurt-on-
Maine, will provide a television
service for about 25 per cent.
of Germany's population.

The public viewing booths in
Berlin and the one in Potsdam
will remain open so that those
who are not in a position to buy
the new receivers, which will
make their début at the radio
show, will be able to enjoy the
new service.

POST OFFICE AND B.B.C. IN
CAR RADIO CAMPAIGN
IT is computed that a modest
45,000 cars are equipped
with radio, and the Post Office
and the B.B.C. would like to see
this number increased to a
quarter of ‘a million within the
next year. Omne scheme under
discussion is the introduction of
special programmes for car users.
Many ideas for such a series will
suggest themselves, from hints to
picnickers to traffic warnings
and route recommendations sup-
plied by the motoring organisa-
tions. .

* Take your radio with you’’
will be the slogan, and the time
may come when a radio outfit is
as important an item in a car’s
equipment as the speedometer
and the petrol gauge.

ONE OF THE
FIRST tele-
vision receiv-
ers, Fernseh
A.G., to be
available for
the German
public at the
Berlin Radio
Exhibition.
It gives an
image of 23
x20 cm. (ap-
prox.8x10in.)
and is expect-
ed to sell at
Rm. 8oo.

Brocken and onr the
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NEWS OF

MARCONI MEMORIAL
AT LAVERNOCK

Commemorating the First Trans-
mission Across Water

LTHOUGH the actual site of
the memorial to be erected

by the Rotarians of Cardiff,
Barry and Penarth to com-
memorate Marchese Marconi's
first  successful  transmission
across water, has not yet
definitely  been  fixed, the
War Office, according to The
Western Mail, has granted per-
mission for it to be placed on
their grounds at Lavernock
Fort. The proposed site will be
near the spot where Marconi’s
aerial was erected, the iron sup-
port of which may still be seen.
Any who may wish to contri-
bute towards the cost of this
memorial are invited to send a

subscription to Mr. H. Howell,
Manager, Barclay’'s Bank, Barry
Dock.

The memorial will take the
form of a granite block, one of
the plaques of which will be
inscribed with the ‘ollowing:

““Near this spot on May 18,
1897, were received from the
island of Flat Holm, the first
successful wireless signals to be
sent over water by Guglielmo
Marconi. His experiments were
conducted with the assistance of
George S. Kemp, in the presence
of Lord Kelvin, Sir William
Preece, and Principal Viriamu
Jones.

“‘I am happy if by any
efforts of mine I have been able
to make some contribution to-

wards international sympathy
and understanding. — Senatore
Marconi.””’

THE ELECTRICAL
MEGAPHONE is a
popular medium for
public  address in
Germany. The Phi-
lips’ equipment,
shown here, operates
from an amplifier,
which, together with
the batteries in a
carrying case,
weighs 171 1b. This
may be slung from
the shoulder so that
the operator can
move about freely.
The microphone is
located at the base of
the speaker and the
apparatus is actuated
by a trigger control
in the butt.

VOLKSEMPFANGER
Germany’s New Cheap People’s Set

FOLLOWING the production
of over 3,000,000 People’s
Sets, the German radio author-
ities, as announced in these
pages last week, have decided to
produce a cheaper model. A
first series of 200 of these two-
valve all-mains receivers com-
plete with loud speaker, will be-
come available at the Berlin
Radio Exhibition at Rm.335.

The set is designed for opera-
tion on any voltage between
110 and 240, power consump-
tion being 15 watts at 240
volts, and proportionately less
at lower voltages. A double
valve with two electrode as-
semblies and a common heater
is employed. It is called the
VCLir and requires s0 mA
at go volts for the heater. The
rectifier valve is known as the
VYz. .

The receiver has been built oa
the cheapest possible lines with
a strong regard for the prescrip-
tions of the ‘‘ Four-Year Plan,?
which demands that the use of

metals coming from abroad
must be avoided. By the use of
pressboard it has been possible
to dispense with the usual metal
chassis and generally the
amount of copper wire and iron
used has been reduced by some
75 per cent. The valve sockets
are riveted on to the chassis,
thus saving the cost of o holder.

Although much smaller than
the original People’'s Set, the
new edition will give quite a
number of stations on a good
aerial ; measurements show that
it is actually 50 per cent. more
sensitive than its forerunner.

The receiver can either be
purchased for cash or by de-
ferred payments spread over a
period of eighteen months. For
needy persons a special fund has
been set aside by the authorities
to assist them in the purchase of
a receiver.

It is rumoured that the Post
Office will consent to a lowering
of the licence fee to.half (one
mark) for a certain class of needy
person, provided the total of
stich does not reach 1o per cent.
of the licensed listening public.
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THE WEEK

QUIET SWITCHING IN THE
CONTRCL ROOM
Result of Using Talk-Back Speakers

ISTENERS have recently re-

marked upon the ‘‘slick-
ness”’ with which one transmis-
sion is dove-tailed into another
by the control engineers at
Broadcasting House. It often
happens that an announcer in
London takes listeners over to
Midland or Scottish Region
without any perceptible break
in transrission.

This is made possible by the
increasing use of talk-back
speakers in the various Regional
centres and the technique is
similar, but on a larger scale, to
that used in multi-studio pro-
duction of radio drama. And
this has led to the suggestion of
a programme which may replace
the ““Round the Empire”” fea-
ture at Christmas, in which all
the B.B.C. studios throughout
the country jein in a composite
production. If the producer
were really ambitious, he could
split up the component parts of
crchestra and choir so that
every studio in the country sup-
plied its quota to the entertain-
ment. From the technical point
of view, it would be an interest-
ing experiment.

TELEVISION IN NEW B.B.C.
BUILDING
HE new extension to Broad-
casting House, to which
reference was made in these col-
umns last week, will help to ter-
minate the present congestion
and mild chaos in the rehearsal
of television programmes. The
new extension in Portland Place
will contain ample room for tele-
vision rehearsals and, moreover,
it is likely that certain of the
programmes may be performed
there, to be sent ‘‘down the
pipe’’ to Alexandra Palace. At
present the productions staff at
Alexandra Palace are let loose
on London daily, to carry on re-
hearsals anywhere where a
group of players can be accom-
modated with comparative free-
dom from interruption.

MORE ABOUT RADIOLYMPIA
AN, idea is prevalent that the
“Come and Be Tele-
vised ”’ feature at Radiolympia
will be confined to a closed- cir-
cuit. This is not the case, so
there is nothing to prevent
viewers in Brighton or Southend
from seeing their loved ones at
Olympia. Visitors  will, of
course, have to be made up for
the ordeal, but this will probably
be one of the major attractions.
Mr. C. H. Middleton, the
famous gardening broadcaster,
will be televised every morning
in the second week of the Ex-
hibition and a special recon-
struction of the Television Gar-
den in Alexandra Park will be

set up in the Olympia studio.

THE HENRY WOOD JUBILEE
IR HENRY WOOD com-
pletes his fiftieth year of
conducting and of musical ser-
vice to the nation next October,
and his jubilee is to be cele-
brated by a Jubilee Concert in
the Royal Albert Hall on Wed-
nesday, October 5th.

The proceeds of the concert
will go to the endowment of beds
in London hospitals, for orches-
tral musicians. Saturday is the
opening mnight of the {forty-
fourth season of Promenade
Concerts from the Queen’s Hall,
London, and during the interval
at 9.35 p.m. listeners will hear
Sir Henry’s voice for the first
time, when he broadcasts an ap-
peal for donations to this endow-
ment scheme.

GERMAN RADIO EXHIBITION
HAT the international im-
portance of wireless is fully
appreciated by the German Gov-
ernment is indicated by its
treatment of the wireless exhibi-
tion to be held in Berlin from
August sth  (Friday) to the
21st.  The opening ceremony,
which is to be broadcast from
German stations at 11 o’clock in
the morning, is to include ad-
dresses by Herr Goebbels, Minis-
ter of Propaganda, and Dr. Lip-
pert, Oberbiirgermeister  of
Berlin.

I01

THE ELECTRON MICROSCOPE which has a number of advantages over
the opticai microscope for many purposes is benefiting from the intensive
research on cathode-ray tubes and associated apparatus for television

purposes.

In fact, it may be said that recent improvements in the

electron microscope could not have reached their present stage except

for the research which television has promoted. The picture shows a

highly developed electron microscope recently demonstrated by Siemens
‘ of Berlin.

FROM ALL
QUARTERS

Unlicensed Car Radio
TuE first person to be prose-
cuted in this country for using a
car radio receiver withont a
licence was at Evesham, Worces-
ter, last week, fined 10s.

Have You Heard This One?

A w~gw  Finnish  short-wave
broadcasting transmitter at Lahti
has been operating for some time
with an aerial power of 1 kW on
9,500 kc/s (31.58 m.); 11,780
(25.47 m.; 15,190 (19.75 m.). It
broadcasts the same programme
as the 150-kW Jong-wave (1,807
m.) station at Lahti. The Fin-
nish Broadceasting Company would
appreciate any reports of recep-
tion, which should be addressed
0.Y. Soumen Yleisradio A.B.,
Helsinki, Suomi, Finland.

House of Lords Microphone
A MICROPHONE is to be fitted
over the Cross Benches in the
House of Lords. It will serve
twelve earpieces in the Strangers’
Gallery and, if satisfactory, the
system will be extended.

HOLLYWOOD
RADIO CITY.
‘With the exterior of
N.B.C.’s new Holly-
wood Building near-
ing completion, work
on the construction
of the studios is go-
ing rapidly ahead.
The official inaugura-
tion is scheduled for
the early * fall.”

Engineering Training
THE next session of the Marconi
School . of Wireless Communica-
tion, Chelmsford, begins on Sep-
tember  12th.  Students are
accepted for courses (including, in
suitable  cases, post-graduate
courses) in various branches of

radio engineering. )

Five-metre CW Experiments

ReapeErRs  with five-metre re-
ceivers are asked to report to Mr.
J. H. Cant (G6FU), of 7, Elthruda
Road, Lewisham, London, S.E.13,
reception of his CW transmissions
on 56.292 Mc/s. Operating times
(BST) are: weekdays, 9 p.m.
onwards; Sundays, at intervals
throughout the day from 10
a.m. The experiments are being
conducted in the course of in-
vestigating the propagation of
these ultra-high frequencies. Re-
ports will be acknowledged by
QSL and, incidentally, postage re-
funded.

New North Sea Beacon

IT was stated at a recent meet-
ing of the River Tyne Improve-
ments Commission that discussions
on the question of ecrecting a
radio beacon at the mouth of the
River Tvne are now approaching a
successful termination.

Discussion Groups for Unemployed
REPRESENTATIVES of unemployed
occupational clubs in the North
of England attended a conference
organised by the Yorkshire Unem-
ployment Advisory Council in
Sheffield last week. The chief ob-
ject was to foster the development
of listening discussion groups and
the meeting was attended by 2
B.B.C. representative who read a
previously broadcast speech which
.was experimented with by the
delegates, as a subject for dis-
cussion.
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How a Receiver is Designed;—XX I

Developing a High-Quality Communication

N the last article in this series we dealt
with the general arrangement of the
tuning system, and it will be remem-
bered that we are intending to cover

the band of 60-0.14 Mc/s in eight ranges.
For what may be conveniently termed the
vltra-short waves, although it extends to
a rather longer wavelength than is usually
described by this
term, a small capa-
city variable con-
denser is to be used
and three ranges
cover this portion
of the band. For .
all other wavelengths a standard sceppF.
condenser is to be used. The small con-
denser will be in parallel with it, however,
and so can be used for band-spread on the
short waves.

The general scheme is outlined in Fig.
23, which shows the coupling between the
RF and frequency-changer valves together

The Effects of Unwanted
Capacity and Inductance
at U-H F

away. Even if we are lucky enough to
choose the primary windings correctly,
and we have not yet even considered these,
we shall only obtain the correct tuning
ranges if our estimates of the stray capa-
cities are reasonably accurate, or at any
rate not too low, and if the inductance of
the wiring is negligible compared with the
inductance of the
coils.

It might be said
that - the  right
course would be to
measure the stray
capacities and wir-
ing inductances. Unfortunately, however,
they depend upon the components used,
thetr layout, and the arrangement of
switching and. screening: Consequently,
we cannot take measurements until we
have built the gear. Before we build even
the most tentative tuner, however, we

.must know at least the number of bands,
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modifications will be needed when the
tuner is tried out. Indeed, as we have
ignored wiring inductance, we know that
on the ultra-short-wave ranges modifica-
tion will be necessary.

It is on the highest frequency range that
the greatest difficulties are likely to be met,
and it is possible that if our estimations
are much out that it may not be possible to
tune to 60 Mc/s! In estimating the stray
capacities we have tried to take doubtful
figures on the high side rather than the
low, so that any errors would lie in the
direction of making our estimated capa-
cities too high rather than low. If we are
wrong, and the capacities turn out lower
than we expect, it will not matter, for we
can always bring them up to our estimate
by screwing up the trimmers a little. If we
are out in our estimation the other way,
however, it will be difficult to reduce the
actual capacities.

At this point it 1s as well to remember

that the stray capacities are
s inevitably larger in a multi-
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band set than in one cover-
ing a single band only. The
switches add unwanted
capacity, and connecting
leads are longer and so have
a higher capacity ‘o earth.
Furthermore, components
must be placed closer to one
another if the whole tuner
is to be of reasonable dimen-
sions, and this again in-
creases stray ceapacities.
With care it would prob-
ably be possible to reduce
the stray capacities to two-
thirds, or even one-half, of
the figures given in a single
band tuner.

We must, therefore, take
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these figures as the mini-

Fig. 23.—This diagram shows
the tuning system. Ci and
€3 are two sections of a small
: capacity gang conderiser and
H €2 and C4 are two sections
! of a large capacity condenser,
I Cs5 and C6 are the oscillator
padding condensers.

with the oscillator circuit. For clarity only
one set of coils is shown connected to each
switch, but in practice all the blank con-
tacts will naturally have coils connected to
them. The accompanying table gives in-
ductance and capacity values calculatec
from the usual formulae.

It might be thought that we have
nothing to do now but build coils to these
values and te construct the apparatus.
This is actually what we have to do, but
we shall be optimistic in the extreme if
we expect the gear to work correctly right

for this will affect its dimensions, We
must remember, too, that it is little use
building a rough “lash-up’ job; an ex-
perimental tuner must be built as carefully
as the final product if any measurements
on it are to be of use to us.

We cut through this vicious circle by
adopting the course of estimating the stray
capacities and ignoring the wiring induc-
tances and so calculate the circuit values
given in the table on the next page. Know-
ing that they are based on an estimation,
however, we must be prepared to find that

mum below which it is unlikely that we
can reduce the stray capacities appre-
ciably, and we can now turn to the ques-
tion of wiring inductance. It is not always
realised that the wiring possesses induct-
ance, but it does in a measure which is
very important on ultra-short waves. A
figare of 0.2 yH. has been quoted as the
average wiring inductance for the average
short-wave set. I our wiring inductance
is actoally this, it means that we must
make our coils 0.2 yH. lower in induct-
ance than the figures of our table. The
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HE general
arrangemeit
the. proposed
luning system was
discussed m the last article, and the
limitations tmposed by stray circuit |
capacities and the inductance of the
wiring are treated here. It 1s show'
that tley may seriously limit the |
maximum  frequency whict can be
received.

difference is negligible on medium and -
long waves, and small on short waves.
On range 1, however, 0.2 uH. is a little
higher than the total inductance needed!
In other words, owr coil will disappear,
and the wiring alone will provide more

inductance than we want. This is a most
unsatisfactory condition, and it shows why
it may not prove possible to fulfil our
wishes and tune to 60 Mc/s In actual
fact, it will not be possible to do so unless
we can reduce the stray capacities or the
wiring inductance. ‘

It 15 only on Range 1 that the wiring
inductance is supremely important, for
on all other bands it can be corrected by
reducing the coil inductance, and we shall
still have most of the inductance in the
coil. Obviously, the first thing to do is
to use the shortest possible leads, and the
mechanical layout must be arranged to
give this. Again, however, we see that
the multi-band tuner is not as good as the
single-range one. The switches themselves
lengthen the leads directly and also in-
directly, for they must be placed in rela-
tion to other controls so that at the least
the knobs do not foul one another!

It is thus clear that the multi-band set

has an inherently lower upper-frequency
limit of operation than the single-band
type. With the latter not only can the
wiring inductance be made lower, but
it is, in any case, less important, be-
cause the lower stray capacities make it
possible to use a higher total inductance.
The difference is actually very marked in

practice, and it is quite possible in a single -

band set to use a coil of, say, 6 turns on
a $in. former, whereas in a multi-band set
2 to 3 turns may be all that can be used
to tune to 7 metres. Of course, there is
a limit, set by stray capacity and wiring
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Two views of a multi-range tuner unit. The underview
shows the coils in place but before the trimming con-

densers have been fitted.

inductance, to the lowest wavelength ot
a single-band set, and below about 3-4
metres it is necessary to use special valves
of the acorn type to reduce capacity and
internal lead inductance.

The single-band set, however, although
better than the multi-band over its limited
range, is less generally useful, and most
people will consider the latter more suit-
able for their requirements. We now see,
however, that we may be obliged to accept
a somewhat poorer performance on ultra-
short waves, because of the lower L/C
ratio, than if we built a highly specialised
single-band tuner. The loss in perform-
ance will not be as great as one might
expect, however, because the low input
impedance of the valves at high fre-
quencies does not damp circuits of low
1./ C ratio as heavily as those of high ratio.

The main point at which a sacrifice may
be found lies in the fact that we may be
unable to meet the conditions initially laid
down of a tuning range extending to
60 Mc/s (5 metres). In saying that it is
not meant that it is impossible to build
a multi-range set tuning to this frequency.
1f one is quite unlimited in the choice of
components and can have special switches
and condensers made to suit one another,
it is possible to reduce both capacity and
inductance below the figure obtainable
with standard parts. In our case we are
limited to components available on the
retail market, save for coils and chassis,

ESTIMATED CIRCUIT VALUES

Signal-Frequency Circuits. Oscillator Frequency Cireuit.
Range.| Fregquency. V. Cond. | V. Cond. Stray Induect- Stray Induet- Padding

Min, Max. Cap. . anee. Cap. anece. Cap.
in upF. pH. pnuF. uH. upF.

1 60-39 8 0.1835 30.5 0.181
2 40-26.1 8 0.412 29.97 0.4085 2,840
3 27.6-18 8 a.87 30 0.835 1,300
4 20-6.87 13.5 0.927 59.6 0.836 6,620
b 8-2.75 13.5 5.8 58.7 4.82 3,310
6 3.5-1.2 13.5 30.25 66.1 20.5 1,270
7 1.455-0.5 135 175 95.5 67.8 732.5
8 0.406-0.14 13.5 2,250 141.8 226 256




104 V

How a Receiver is Designed—

which are of relatively simple mechanical
construction and so can be made without
the need for laying down any special
manufacturing plant.

The net result of all this is that it is
impossible to say beforehand what the
highest operating frequency will be. All
we can do is to arrange the layout and
to choose our components to give th:
lowest stray capacities and wiring induct-
ances and then to use the smallest coils
which will give a good performance over

Wireless
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the tuning range. The highest frequency
(lowest wavelength) will then be settled,
and we can do nothing more about it.

The actual figure must be determined
experimentally, and if it does prove im-
possible to reach 60 Mc/s, it will probably
pay us not to worry about getting as near
to it as we can, but to concentrate on get-
ting a good performance up to a little over
45 Mc/s, the frequency of television
sound. There is nothing of any interest
between television sound and the amateur
band of 58-60 Mc/s. -

[ etters to the Editor_

Quelity
HE efforts of Mr. T. J. E. Warburton
to decry the quality of British broad-
casting seem to become more and more
ludicrous.

Would it be sucha ** strange coincidence ”’
to find that various commercial receivers
lacked high-note response? The cry for
years past has been ‘‘Selectivity,”” and
very few commercial receivers have any
sort of high-note response other than
through amplitude distortion either deliber-
ately introduced or incidental to pentode
output valves and speaker resonances, the
fidelity of the ultimate result being largely
dependent on the price paid for the
apparatus. Your correspondent should hear
some of the more important British orches-

" tral broadcasts reproduced by real high-
quality apparatus capable of dealing fairly
with, say, 10,0co c/s. If his hearing is as
good as he thinks it is, he should not find
the broadcasts ‘‘ muffled.”’

If Mr. Warburton hears just the right
amount of ““top’’ from the Continent, one
1s driven to the conclusion that his aural
response curve must be considerably down
at the upper end and, in consequence, the
over-modulated screechings which emanate
from a number of stations on the other side
of the Channel are more to his liking than
the home-produced output. The present
writer knows of a casé where a ‘' peaking”’
AF transformer was used in preference to a
““straight-line”’ coupling for precisely this
Teason.

Lastly, in the final paragraph of Mr. War-
burton’s last letter, he ‘‘misses the boat’’
entirely. In the type of broadcast men-
tioned it is possible for the announcer’s
mike to be dead while the orchestra mikes
are still ““on”’’ and if an announcement is
made under these conditions it will be
picked up by the distant mikes only and
will ‘accordingly sound ‘“miles away.”” In-
creasing the modulation depth is hardly the
remedy for that!

Canterbury. H. J. LAYZELL.

The Acoustic Labyrinth
IN your issue of June 2nd, 1938, you pub-
lish an article by Lawrence G. Snell
entitled *‘ The Acoustic Labyrinth.” Inas-
much as no mention was made either of
the origin of -the device described or of
previous publication concerning it, the fol-
lowing additional information together with
some criticism of the article is offered.

The labyrinth loud speaker system was
the subject of U.S. Patent No. 2,031,500
granted me Feb. 18th, 1936, and assigned
to the Stromberg-Carlson Telephone Manu-

The Editor does not necessarily
endorse the opinions of his
correspondents

facturing Co., Rochester, N.Y. I have des-
cribed the device quite fully in a paper
published in the October, 1936 issue of the
Journal of the Acoustical Society of
America and also in an article which ap-
peared in the April, 1937, issue of * Elec-
tronics.”’

In general, the description of the opera-
tion of the labyrinth system given in Mr.
Snell’s article appears to follow closely the
above mentioned publications. There are

some particular statements, however, which.

seem to be incorrect. Figure 2z and its ac-
companying description indicate that the
wave motion in the tube is transverse
whereas the essential action of the laby-
rinth depends entirely upon longitudinal
wave motion, Furthermore, the statements
in the text regarding phase relations at the
ends of the tube can apply correctly only
in the case of longitudinal waves. The
arrows showing the relative direction of
motion of the air particles should be paral-

"lel to the tube axis rather than perpendic-

ular as shown. One wonders what meaning
to attach to the arrowed line marked ‘‘ one-
half cycle.”

The casual reader might feceive the im-
pression from the statements concerning an
ideal infinite baffle that the latter is the en-
tire answer to low frequency radiation dif-
ficulties. As a matter of fact, even with an
infinite baffle the relation of the diaphragm
radius to the wavelength strictly limits
the radiation resistance. The bass boost-
ing property of the labyrinth, how-
ever, offsets this loss to the extent of
providing a useful extension downward of
the frequency range, followed by a sharp
cut-off.

It is stated that the tube is analogous to
a transmission line terminated in a fived
resistance. In the acoustic case, however,
the resistance at the open end varies as
the square of the frequency when the open-

ing is small as compared with the wave-

length, as is the case over the frequency
range wherein effective radiation is ob-
tained from the open end of the labyrinth.

It can be inferred from Mr. Snell’s article
that the length of the labyrinth passage is
the only important dimension affecting the
operation of the device. The area and
shape of the cross-section also have a sig-
nificant influence. If the area be made too

small with respect to that of the diaphragm, .

the impedance at the back of the latter

-
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becomes a high capacitive reactance at low
frequencies. The bass response then suffers
for two reasons; first, because the added
acoustic  stiffness effectively raises the
natural frequency of the diaphragm system,
and, second, less sound is transmitted
through the  tube in the phase-reversal
range. The shape of the cross-section is
effective in that it determines the area of
sound absorbent material per unit of tube
length. The adjustment of these factors
may best be accomplished in practice
through a combination of response measure-
ments, acoustic impedance measurements
and listening tests.

It is gratifying to note the satisfactory
results obtained with the described laby-
rinth system as they correspond with our
own experience. ‘

BEN]. OLNEY,
Director of Research,

Stromberg-Carlson Telephone Manufactur-
ing Co.

Rochester, New York.

[The curve in Fig. 2 of the original
article is a graphical representation of the
longitudinal wave in the tube; the arrows
do not indicate the actual movement of
air particles but may be regarded as ordin-
ates on the same scale as the curve.—ED.]

Trade Evils’

ONCE again our friend ‘' Free Grid,” in
the July 7th issue, probes at the root of
one of our several “‘trade evils.” But to
this one there is an answer, and, further-
more, one which can be taken advantage of
by both employer and service engineer.

The National Radio Engineers’ Associa-
tion exists to help good employers and good
engineers to contact each other.

The Fellowship Diploma of the Associa-
tion is the hall-mark of a radio service en-
gineer ; it proves that the holder is a man
who can do the job and who is entitled to a
satisfactory remuneration, and, in addition,
he is worth this to an employer, because
customer-satisfaction and general prestige
inevitably follow from a job well done.

In addition to these services, the Associa-
tion assists the man who is keen but not
vet fully experienced by means of lectures,

"demonstrations, discussions, etc.

I shall be glad to assist any employer who
requires a satisfactory engineer if he will
write to me at Royal London House, Fins-
bury Square, E.C.2.

REG. A. LOADER,
Hon. Secretarv,
National Radio Engineers’ Association.

Off the Beaten Track

ITH reference to ‘‘ Diallist’'s ”* para-

graph entitled ‘° Off the Beaten
Track "’ in your issue of July 14th, as a
jungle man whose short-wave experienco
dates from the old Chelmsford days-I can
offer a solution of your correspondent’s
difficulties in the matter of LT supply.

The 40-AH accumulator usually sup-
plied with battery sets is useless to the
jungle man in remote parts. Its capacity is
too small, and it upsets too easily. Instead,
I recommend the use of a big 6-volt Ameri-
can car battery, with the cells joined in
parallel to give a 2-volt battery of very large
capacity.

I, too, was engaged in forest work, in
Northern Siam, which involved long jour-
neys with elephant transport. I used a
four-valve all-wave receiver of British make,
the LT consumption of which was 0.6:am-
pere, and I seldom failed to pick up the
Empire programmes at fair loud-speaker
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strength. My accumulator never failed me.

For obvious reasons, I do not support your
suggestion of emptying the acid into bottles
for safe transport.
ceolie to carry my accumulator, which
balanced the receiver and loud speaker on
his pole. When deep rivers had to be
crossed the whole outfit was handed to the
elephant rider to hold. I had a special box
for the large Hellesen HT battery, which
was carried on the elepbant.

The usual plywood cabinet supplied com-
plete with batteries inside is of little use for
the jungle. It does not stand the tropical
heat and damp, and it is far too cumber-
some. I prefer to have the receiver in a
‘metal case, as damp-proof as possible, and
the other accessories separate.

Bournemouth. R. OGLE.

Records

PLEASE allow me the privilege of using
your columns to thank the gentlemen
who were so kind as to suggest lists of
‘* high-quality ** gramophone records. 1
personally am very pleased with those T have
tried.
1 feel sure I must be veicing the wishes of
many of your readers in asking those gentle-

men to continue their kind offices to their

fellow-men by sending in further lists for
our delectation.

Also, I think Mr. Hill should be thanked
for his helpful letter ve pick-ups for high-
quality reproduction. J. BENNETT.

London, S.W.ig.

Empire Reception
IT is with a good deal of concern we have
read the letter in the July 14th issue of
The Wireless World by ** Heptode.””
Whilst we are niot in a position to argue
on the B.B.C. Empire service, we strongly
dispute his statement that “ No British set
sold at £12, or even up to twice that price,
could give a comparable performance under
Empire conditions’ —that is, in compari-
son with American sets at about $6o.
This firm has been exporting throughout
the East for some time and has met with

RECEPTION IN THE TROPICS. Efiective-
ness of the aerials used by our readers seems
to vary more or less in proportion to their
distance from the main centres of broadcast-
ing. This fine aerial, belonging to a reader
in Malaya, is slung at a height of 5oft. above
ground on a 27ft. lattice mast mounted on a
23ft. building.

I always chose a reliable

Wireless
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considerable success in competition with the
American types quoted, including much
higher-priced struments.

Our standard receiver (price U.K.
£12 128.) was designed to suit the export
market, and it fills every requirement put
forward by ‘‘ Heptode ’ 1n his recent article
on this subject.

As we are aware, other British makers are
also obtaining a considerable business
abroad, including Malaya ; it appears that
““Heptode's’’ letter was based on condi-
tions at least twelve months ago, as it'cer-
tainly does not reflect the present position.

The expression of such mistaken opinions,
especially in a journal so widely read as
The Wireless World, cannot but do con-
siderable harm to British manufacturers in
the foreign market.

For Ambassador Radio Gramophones,
F. H. BEAUMONT,
Brighouse, Yorks. Chief Engineer.

Slow-speed Disc Recording

I WOULD appreciate the courtesy of your

columuns to discuss several points raised
by a perusal of Mr. H. W. Dawes’ article on
“ Slow-Speed Discs”’” in The Wireless World
for July 7th.

First, why does the author confine his
remarks to aluminium blanks? By so doing
he gives the impression of a tacit recom-
mendation for this type of blank. Admit-
tedly, the plain aluminium-alloy blank has
its uses, e.g., experimental discs, where its
cheapness is an attraction. In fact, a selec-
ted aluminium-alloy blank or preferably a
surfaced aluminium blank such as the
Phonodisc, when handled by an experienced
recordist, will produce a satisfactory perma-
nent direct recording, but for the beginner
better results can be assured with one of the
many coated or composition type blanks
now available (see ‘*Table of Recording
Blanks,”” The Wireless World, May 19th).

Secondly, referring to. the table showing
the tangential needle velocities or linear
track speeds at different groove locations.
The figures shown are only arbitrary and ap-
proximate, and it might interest readers to
calculate their own figures for given dia
meters and record speeds, so I append the
necessary formula :

. =D
V = g(—)‘N ................ (1)
where V = Needle velocity in inches per
second.
D = Diameter in inches.
N = Rotational speed in r.p.m.

7 = 3.1416.
and, of course, the equation to obtain the
wavelength is

A=V/F .............. (2)
where A = Groove wavelength.
V = Needle velocity (obtained

from formula (1)).

F = Frequency in cycles per se-
cond.
Thirdly, Mr. Dawes states that ‘“if the

needle is sharp nogdifficulty is experienced
in reproducing these (high-frequency) modu-
Jations.”” To make this statement more
exact and to dispel an erroneous idea still
propagated occasionally, I would like to ex-
plain that the factor determining whether a
specific high frequency can be reproduced
with a certain needle is not, as was the old
belief, so much dependent on the groove-
wavelength relative to the size of the needle-
tip, but is controlled more by the radius of
curvature of the modulated groove and the
radius of curvature of the needle-tip. Thus,
so long as this condition holds, i.e., the
radius of curvature of the groove is greater

"drives.

FO5

than the radius of the playback needle-tip,
the high-frequency modulations will -be re-
produced. The reason for the foregoing is
that at any given distance from the centre
of a disc the wavelength is inversely pro-
pertional to frequency, when cutting at con-
stant velacity, so as the frequency increases
so the number of times that the groove
crosses the mean line in a given distance in-
creases in proportien. Therefore, with maxi-
mum lateral amplitude a frequency is cven-
tually reached at which the modulated
groove crosses the mean line practically
at right angles, and thus the wave-
length is so small, as compared with
the amplitude, that the needle-tip cannot
follow such a steep wave-front. So the
limiting steepness for accurate tracking is
an angle from 40 to 45 degrees between the
direction of the groove at any position and
its mean line.

Fourthly, Mr. Dawes says in his article
that, although the ideal alignment of a play-
back pick-up would enable it to traverse a
radius of the blank, this scheme is not
practical owing to the need for a feed screw
and gearing. These latter are not necessary
as a radial tracker using a slide rod with
sleeving, small wheels or ball-bearings, is
a practical proposition and provided adjust-
ments are made so that the transverse move-
ment is free and smooth, the force exerted
by the grooves of the revolving record will
take the pickup across satisfactorily.

In conclusion, I pass on a few hints that
I hope will assist beginners to make good re-
cordings. In my opinion Mr. Dawes would
have been wise to bave mentioned that a
primary requisite for satisfactory slow-speed
and normal recording is a first-class motor,
for without this the quality of all the other
components will be nullified, The main re-
quirements of a good motor are (a) high
torque giving speed stability with varying
loads and consequent freedom from ‘‘wows”’
and “flutter”’ in recordings, and (b) negli-
gible mechanical noise and undesired motion
that might be transmitted to the turntable
as vibration. If an AC synchronous and
gearless motor is not employed it is advis-
able to take particular notice of the type of
drive fitted, e.g., (a) endless linen or rubber
belt, (b) internal or external rubber-roller
rim drive, and (c) steel ball friction and gear
If (a), check for proper tension to
prevent slippage, and with (b) avoid flats
on the rubber roller, and with (c¢) endeavour
to get high-grade gears and/or a mechani-
cal filter system. One of the best tests for
a motor is to make a piano recording with
it and listen on playback for such defects
as ‘‘whine,”’ etc.

For those recordists without AC mains or
a suitably marked stroboscope for 331
r.p.m. work, the following method of speed
checking may prove useful. The method
may seem obvious but I have found that it
is new to some amateurs.

33% revolutions per minute,
therefore 100 revolutions in 3 minutes,
SO 50 revolutions in 1} minutes,
or 25 revolutions in 45 seconds.

N.B.: When checking the speed by plac-

.ing a slip of paper under a record on the

turntable begin counting from o, not 1.

Finally, remember that the speech-to-
noise (S/N) ratio is the important factor
in high-quality recording, and so try always
to put a high-level on the blank. Of course,
this high-level input must be undistorted
and care must be taken not to overcut or
produce ‘‘echo’’ effects.

DONALD W. ALDOUS,
Ilford, Essex.



100

The Wireless World, August gth. 1938

Random Radiations

Dry Battery Valves

IT rather surprises me that the new series

of American valves designed to draw
their filament heating current from dry
batteries should be rated at 1.4 volt: In
the past I have conducted a geod many
tests on large-capacity Leclanché cells both
dry and wet, giving them the kind of loads
that they would receive from s-valve sets
fitted with these valves; loads, that is, of
0.25 ampere. My experience is that with
most of these cells it didn’t take many four-
hour running periods with  twenty-hour
rests between them to bring the EMF well
below the r.g-volt mark. T don’t mean
that they would register under 1.4 volt at
the beginning of, say, the fourth or fifth
run ; after twenty hours of rest a cell with
a respectable depclariser picks up wonder-
fully. You may, in fact, ind that day after
day a cell when first put on load again shows
very nearly 1.5 velt. But as day follows
" day there is a bigger and bigger drop in the
first half-hour under load and it is not very
long as a rule before a cell is showing be-
tween 1.2 and 1.3 volt at the end of the
fourth hour. It may maintain an '‘ end-
voltage '’ that lies between those figures for
some considerable time; then comes a
rather quicker falling off.

A Way Out

Perhaps the best way of running such

valves from dry cells would be to use a
pair of cells with a double-pole change-over
switch so that they could be brought into
use turn by turn. I you use a cell for only
two hours at a time and then give it a rest
of twenty-two hours, the drop in the EMF
wouldn't be nearly so serious during each

period of reception and the cell would have
a fine chance of recuperating. I should say
that two cells used in turn for two hours
a day would last a good deal longer than a
pair of which the first was worked for four
houss a day until replaced by the second
at the end of its useful life. I haven’t
actually tried the experiment, but know-
ing something of the little ways of dry cells
I am pretty sure that it would work out in
the way suggested.

"= m "
An Economy Tip
INCIDENTALLY, there’s one simple

method of prolonging the useful life of
dry cells, which may come in handy
whether you use them for wireless purposes
or for running electric bells and so on.
Often these cells give out because the paste
electrolyte has become insufficiently active
through saturation. When a cell runs down,
remove the paper or thin cardboard cover-
ing of the can and pierce a gocdly number
of holes through the zinc. Stand your cell
in a jampot containing a strongish solution
of sal-ammoniac and water and leave it for
some hours to give the new electrolyte
plenty of.time to scak in, I have often
obtained as much as an extra twenty-five
per cent. in the working life of a cell in this
way.

"= s "a

Are We Changing ?

BY the way, four working hours a day for

radio batteries under ‘‘intermittent’’
test is a figure that was selected a good
many years ago because it was then believed
that the average listener used his receiver
for about that time each day. Whether

By “DIALLIST”

there is or is not such a person as the aver-
age listener is open to argument, but we
won’t discuss that. What I am wondering
is' whether four hours a day still represents
about the amount of use that most people
make of their sets. Apart from medium-
wave and short-wave long-distance recep-
tion, to which I devote a good deal of time,
I.find that my listening to the broadcast
programmes has tended to become a great
deal more selective. As I live in the coun-
try (where the last evening papers available
only contain the cricket scores up to the
tea interval in the stop-press column) I
always listen to one or other of the news
bulletins if possible. Commentaries on
national and sporting events are other cer-
tainties if I am at home and have the time.
I contess that I hardly ever listen to the
whole evening programme from the local
National or Regional. Usually I look
through the programmes at breakfast-time
and make a note.of anything that I speci-
ally want to hear.

What's Your Average ? -

That doesn’t mean that I' don't make
much use of the wireless set. On the con-
trary, I think mine is at work nearly, if not
quite, as much as ever it was. But if I
want a whole evening’s entertainment nowa-
days, I don’t listen, as I said, to one station
all the time; I probably take items from
both the Regional and the National, and
from several foreign stations as well. I
wonder very much if most listeners find
that they are developing the same kind of

e e e e o k|

THURSDAY, AUGUST 4th.

Nat., 6.25, Dorothy Man]ey and
Myers Foggin at two pianofortes
8, Scrapbook for 1914. 9.5, Radio
Roadhouse. 955, The English
Abroad—R. Colling Pyper protests.

Rez., 6.20. Lew Stone and his Band.
7. Week-end Walks in London—5
8, Beethoven’s Ballet “* Prometheus”
played by the B.B.C Orchestra (C).

Broadcast Programmes

FEATURES OF
THE WEEK

TUESDAY, AUGUST 6th,

Nat., 6.30, Clarence Raybould con-

ducts B.B.C. Orchestra (C). 730,

“On Trek "-—carrying listeners over

the Veldt into the legendary country
of King Solomon’s Mines.

Reg., 8, Promenade Concert, Haydn-
Mozart. 9.40, B.B.C. Theatre
Orchestra.

Abroad.

conducted by Sir Adrian Boult.

9.5, A Sentimental Journey Through

Francs

Abroad.

Radio-Paris, 8.15, Ravel Festiva! Con-
cert. relayed from Vlchy

Vienna, 8.30. Act II “ Tannhiuser,”
opera (Wagner), relayed from the
Salzburg Festival.

FRIDAY, AUGUST Sth

Nat., 7.15, Louis Levy presents * You
Shall Have Music.” 8, Chopin
Recital by Iso Elmson 8.40, * The

Mldmght Sun,”a fanlasuczd comedy.

“Up Against It ”

Reg., 6‘ Arthur Courtney at the B.B.C.
Theatre Organ. 8, Jay Wilbur and

his Band. 9.15, Variety from Bristol.

Abroad.

Deutschlandsender, 11 a.m., Cpening
of the Fifteenth Radio Exhibition
in Berlin,

Radio Normandie, 9, “ The Desert

Song,” operetta (Romberz).
Vienna. 9 Salzburg Festival Relay.

SATURDAY, AUGUST €th.

Nat., 7.20, Lew Stone and his Band.
7.55, Opening Night of the Forty-
fourth Season of Promenade Con-
certs, conducted by Sir Henry
Wood, from the Queen’s Hall,
London. 10.30, Hal Kemp and his
Orchestra, relayed from New York.

Rea.. 8.30, Variety. 945, Promenade
Concert, Part 1I. 10.30, Atlantis,
the Lost Continent.

Abroad.

Eiffel Tower, 8.30, Concert from the
Casino, Vichy.

Milan [.9, * Tosca,” opera (Puccini).

SUNDAY, AUGUST 7ih.

Nat., 10.45 am., Albert Sandler and
his Orchestra. 5.55, “Rosalind in
Arde’l, scenes from Shakespeare’s

*As You Like It.”

Reg., 5.35, Is that the Law? 7.20,
Troise and his Mandoliers, with
Don Carlos. 95, “The River
Thames.” 950, B.B.C. Theatre
Organ.

Abroad.
Vienna, 8, ** Where the Lark Smgs
operetta (Lehdr).

Radio Paris, 8.15, " The Damnation
of Faust,” opera (Berlioz) from the
Casino, Vichy.

MONDAY. AUGUST 8th.
Nat., 7, Bungalow Club. 745, Billy
Mayerl, pianoforte. 8, “ The Hell
With It "—an anthology of Ameri-
can humour. 830, Promenade

2 Concert (Wagner), Part 1. 9.45,
The Hon. Harold Nicolson reviews
The Past Week.

Reg., 8, Band Waggon Selection.
8.45, Commentary on European
Swimming Championships from
Wembley. 9, B:B.C. Ballroom.
9.45, Promenade Concert, Part 11,

Abroad.
Leipzig, 7, Salzburg Festival :
* Fidelio,” opera (Beethoven).

Radio Paris, 845, César Franck-
Debussy Festival, from Vichy.

Eiffel Tower, 8.30, Symphony Con-
cert, with Fournier, “cello.

Vienna, 12 midnight to 3 a.m., Vierma
Chamber Orchestra, conducted by
Rudolf Pehm.

WEDNESDAY, AUGUST 10th.

Nat., 6.25, Mendelssohn Recital by
Betty Humby, pianoforte. 7, Talk
by Lynn Ungoed-Thomas on the
Matrimonial Clauses Act, 1937
8, Promenade Concert. 9.40, Talk
by J. Wentworth Day: " Flight
Over Egypt

Reg., 6.45, Amateur Photography—
"I Talk by F. J. Mortimer, Edtor
cf Amateur Photographer. 8, Re-
vival of the musical play, * At Your
Service, Madam.” 9, Barnum, the
Greatest Show on Earth. 9.45,
Café Collette. S

Abroad.

Berlin, 8.15, ** Let Youth Have lts
Fling,” relayed from the Radio
Exhibition.

Brussels I, 8.30, Symphony Concet,

" with Arthur Rubmstem pxanofoﬂe
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habits and, if so, whether, taking it by and
large, their average time for the twentv four
heurs has grown, decreased, or remained
much the same as ever it was. There are
bound, of course, to be very large differ-
ences between individuals. 1 know, for ex-
ample, people whose sets are in action for
ten or twelve hours a day, week in and week
out. And I have come across others who
probably don’t indulge in more than an
hour’s listening a day. The bulk of wire-
less users are a long way from these ex-
tremes. I have a feeling that in the typical
household from five to six hours a day is
not very wide from the mark. I am not
suggesting that families as a whole spend
that amount of time round the loud
speaker; different members use the set at
different times.
"= "= "m

Pitcairn Island
IT was good to see in the Daily Telegraph

a timely letter from “ G6AC '~ about the
unsatisfactory state of radio-receiving equip-
ment in Pitcairn Island. He points out that
the only receiving gear they have was sub-
scribed for and presented to them by
American people. T believe that their
transmitter came from the same source, and
I do know that when I hear it at work it
is almost always in communication with
American amateurs., The reason for this is,
presumably, that the transmitter is not suffi-
ciently powerful to be sure of establishing
communication regularly with this country.
As *  G6AC " rightly says, it is up to us to
see that the island, which is one of our pos-
sessions, is better equipped in the matter
of wireless. He makes the very good sug-
gestion that the Government might well
establish a permanent meteorological station
there. - Reports from such a station would
be of very great assistance 'to both ships and
ajrcraft, and a station of the kind would
keep lonely Pitcairn in continual communi-
cation with the rest of the world. The
islanders have a hard-enough time of it, de-
pendent as they are for so many of their
supplies on the rare visits of ships. Good
wireless equipment would bring much hap-
piness into their lives.

-
Expectation . . . Reahsation

AD you been told ten years ago that
by the present year of grace a high

definition television station would bave
been in action for some little time, serving

an area containing some ten million inhabi-
tants, you would, I think, have imagined
a good hundred thousand people using their
televisors day by day and being thrilled by
the wonderful things that they saw. Had
you been asked just what they were going
to be shown on their viewing screens, 1
wonder what your forecast would have been.
It’s curious to notice how often people ex-
press the keenest desire to see by television
things that wouldn’t interest them for more
than the briefest of moments if they did sec
them. The other day, for instance, a
musical friend who lives in Lancashire was
bemoaning the fact that there were still no
signs of a Manchester television station.
““ Wouldn't it be grand,” he said, "' to see
Sir Adrian Boult conducting the Queen’s
Hall Orchestra? . . .’ Would it? I can't
myseH imagine anything much duller than
an orchestra and their conductor appearing
on the viewing screen for, say, an hour on
end. And hasn’t Sir Adrian himself driven
the last nail into the coffin of such sugges-
tions at a recent interview? ‘We musi-
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cians,”” he said, ‘‘aren’t good-looking
enough to be televised’! He went on to
tell his interviewer that when an opera was
televised it was found necessary to have
two separate casts—the singers who were
heard and not seen, and the actors who
were seen but not heard. It's undoubtedly
true that many people don’t in the least
know what they want from television and
that they would be bored stiff if they were
given a dose of their own suggestions put
into practice.

Stull Wondering

Some time ago I wrote that I wasn't cer-
tain that even ‘those who are running the
television - transmissions were sure of their
ground. And I don’t quite believe that they
are yet working on the right lines. A great
deal of progress has been made and is being
made, but we still seem to me to lack some-
thing. We have the geniuses who developed
and perfected the technical side of tele-
vision: what hasn't yet come our way is
the genius who will show us what to do
with television now that we’'ve got it. Doubt-
less, he will arise some time, and when he
dees television’s leap to popularity is likely
to be spectacular,

News from the Clubs

Eastbourne and District Radio Society

Headguarters: The Science Room, Cavendish Senior
. School, Eastbourne.
Hon. See.: Mr. T. (. R. Dowsett. 4% Grove HRoad,

Eastbourne.

On July 11th a paper was read on hehalf of
Mr. E. H. Page, of S, &, Brown, Ltd., on the
famous Type A adjustable reed headphones, a
pair of which were demonstrated.

Edgware Short-Wave Society

Headguarters: Constitutional Club, Fdgware.

Meetings: Sundays at 11 aam. and Wednesdays at
8 p.m )

Hen. Sec.: Mr. . Bell, 118 Collin Crescent, London,
N.wWo.

On June 30th G6PM described and demon-
strated his 25-watt transmitter. On. july 6th
G2AT continwved his lecture on the second stage
of his transmitter. On July gth a party of
members visited Battersea Power Station. On
July 13th a junk sale was held, at which g
was realised.

Future arrangements, the dates of which
will be announced later, are a visit to Rugby,
an R.S.G.B. film night, a question night and
a competition night. The Sunday mectings
are suspended until September.

Radio, Physical and Television Society

Headguarters: 72a, North End Read. Lowden W.i4.

Meetings: Fridays at 815 p.m.

Hon. See.: Mr. . W. Edmans, 72a,
London, W.14.

The recent 2.5 metres Field Day, held in
the Dorking district, was very successful. Tt
is hoped shortly to arrange some visits to
places of scientific interest. The committee
are now very busy drr’mguw the programme for
next winter.

Siade Radio

Headguarters: All Saints’ Parochial Hall, Bloomnficld
Head, Nlade Road, Erdington, Birmingham,
Meetings: Alternate Thursdays at & pan.

Nowthh Ewd Road,

Hon. sec.:_Mr. G. C. Simmonds, 3%, Rabone Lane,
Ninethwick, Birmingham,
The programme for the remainder of the

summer 1s as follows:—

Aug. 11th.—Demonstration and  practieal
discussion of commercial and other test
apparatus. Members having representative
test gear are asked to bring it with the m.

Aug. 21st.—Direction-finding test.
Aug. 25th.—7To be announced later.
Sept. 8th.—ILecture on  “Avo’” Service

Equipment by Mr. S. Wilkins.

Sept. z2znd.—Lantern lecture by a representa-
tive of the G.P.O. entitled, " Round the
World by Radio Telephony.”

Sept.  24-25th.—Midnight  direction-finding
test.
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MECARTHY
The Chasdid Speccalisld

Still Leading — Now Famous

DUAL UNIT ASSEMBLY

Unit “4”
A ”~—Comprzses a

UNIT newly designed
5 stage, 4 valve 6 chanuel ** TUNING HEART.”
—A4 complete and up-to-date supevhet with R.F.
amplifier, triode-hexode frequency changer, I.F.
ammplifier, diode detecloy, optional band-width
variation, compensated A V.C. (an exclusive
McCarthy feature). Wave-range 4.5 lo 2,200
metres.  Easily applied 1o any existing amplifier
or audio unit, accuvately aligwed and ready for
use. - Complete with all instvuctions and czrcuzl
details, £7 10s.

UNIT *“ B."—Intended as a counlerpart flo
Unit *“ A" but possesses versatile featuves which
enable it to be veadily used as a High Fidelity
Amplifier for radio, gramophone ov wmicrephone.
Undistorled output 10 walls. Price complete
with valves, £11 10s.

The Dual Unit complete makes an outstanding
receiver, and we claim it is without an equal in

commercial radio to-day. As such it'must have a
real appeal to the discriminating buyer.

THE McCARTHY 1939 RANGE-—

completely redesigned by the Industry’s

leading designers — workmanship. and

components unegualled.
8539. A remarkably efficient all-wave superhet of compact
design and moederate price.  Sensitivity and quality enor-
mously improved e Price £7.10.0
RS639. 8 stages, all-wave, outstanding sensitivity, a greatly
improved version of the most popular MLLarthy chassis.

Price £9.0.0

BS639. Tor these withont mains. A 4-waveband, Q.P.P.
battery superhet, giving for the first time output and qnahty
really comparable with a mains receiver Price 9 Gns.
BS439. 3 wavebands, 4 valves, cconomical in battery
consumption and nnequa]hd at its pA(‘P for a battery all-wave
superhet... . Price £5.15.0
PP939. A re-d r‘<wu¢>d version. of the well-known PPOAW,
9 valves, 11 stages, with every modern refinement, push-pull
output incorporating ut'gwtive feed back, Sensttmty greatly
improved . . Price 14 Gns,
PP1639. 1he moct ambmons of all the McCarthy range,
16 valves, 28 watts output, 4 beam Tetrodes in Class AB.,
parallel push-pull incorperating variable selectivity, mteh
station noise suppression, autematic volume expansion and
every feature f(n'merly confined to the De Luxe American
Teeeiver . . . Price 28 Gns.

For Illustrated descriptive literature send 3d. in
stamps. Abridged list free of charge.

Simple and convenient hire purchase terms avail-
able from our London agents :

THE LONDON RADIO SUPPLY CO., 11, Oat Lane, E.C.2

Al enquiries to be addressed to the sole manu-
facturers and distributors:

BROWNING RADIO MANUFACTURERS,

92, Queensway, Bayswater, W.2
Telephone: Bayswater 1102




108

lee Wireless World, August 4th, 1938

Recent Inventions——

PHOTO-ELECTRIC CELLS
IN a - photo-electric cell contain-
L ing traces of gas, it is -pos-
sible to obtain a considerable am-
plification of the electrons emitted
from the photo-sensitive cathode
owing to the ionisation of the
positive ions present. This effect
naturally _increases with the volt-
age .applied across the anode and
cathode of the cell, but a limit is
set by the fact that voltages in ex-
cess of a given dmount are lable
to cause '‘sparking,”” which may.
persist after the ray of light has
been cut off, so that the response
15 no longer quantitative and in
any case shortens the life of the
cell.

As shown in the drawing, the
photo-sensitive  cathode C s

Qe

INCIDENT R
LIGHT

Method of using a photo-electric
cell containing traces of gas.

separated by some centimetres
from the output electrode O, and
the intervening space is occupied
by a ‘séries of '‘ring” eclectrodes
R carrying graded voltages which
are tapped coff from a potentio-
meter P An external magnetic
winding (not shown) keeps the
emitted stream central and pre-
vents electrons from straying on
to the glass walls of the tube. The
graded electric field from the rings
R produces maximum ionisation
of the contained gas without
*“sparking.”’

Marcont’'s - Wireless Telegraph
Co., Ltd., and E. W. B. Gill. Ap-
plication date November Glh,
1936. No. 484310.

o o < o
HIGH-FREQUENCY TRANS:
MISSION LINES
WAVES of the order of centi-

metres can be made to tra-
vel without attenuation through a
““line"’ or tube containing insulat-
ing material. The transfer of
energy from point to point along
the insulator resembles more
closely the passage of an electro-
magnetic wave through the ether
than the ordinary go-and-return
flow of an electric current through
a conducting circuit. Such a feed
line is known as a ‘‘dielectric
guide,”’” and the invention is con-
cerned with the provision of im-
pedance elements for ‘‘loading’’
and otherwise modifying the flow
of energy so as to give the line a
high or low band-pass character-
istic,

When the guide consists of a
single metallic tube having a core
of air or other dielectric there will
be a certain amount of ‘‘ flow’’ in
the outer sheath, and this provides

an element of inductance. The
tube is also broken at intervals by
flanged ‘‘gaps’ which have the
effect of a capacity. The combin-
ation of the two gives the required
‘“filter "’ action so that the line
favours the transmission of waves
of a given frequency.

Standdrd Telephones and Cables,
Lid. (assignees of S. A. Schelku-
noffy. Convention date (U.S.A.),
December 4ih, 1936. No. 483540.

o © 0o ¢

DE-COUPLING CIRCUITS

HE figure a) shows a well-

known mecthod of de-coupling
or isolating the filament of a valve
from alternating currents. The
series inductance L combined with
a shunt capacity C provides an
AC path of low impedance to the
carrents it is desired to exclude.
When high-frequencies are con-
cerned, however, the capacity
branch begins to develop induct-
ance due to its leads, so that, in
effeet, the circuit changes into the
one. shown in (b). The ‘‘de-
veloped ”’ inductance, which is in-
dicated in’ dotted lines at Li, is
now responsible for inducing an
undesired AC voltage across the
filament.

The principle of the invention,
which 1s of wide application, is
shown in (¢). A second inductance
Lz is inserted in series with the
original inductance L, and the two
are coupled together in such a way
that the resulting mutual induct-
ance reflects a new voltage into
the shunt path. This can be ad-
justed until it exactly counter-
balances  that produced by the

s

capacity C in scries with the **in-

ditions, any grid current that.may
flow, no matter how minute, will
develop a high voltage across the
input circuit. This, in turn, tends
to charge-up any stray -capacities
that may exist, say, between the
leads from the grid leak resistance
and those from the secondary of
the transformer supplying the fila-
ment-current and electrode poten-
tials.  Such voltages tend to
oppose or nullify the output cur-
rent from  the photo-electric cell
during one half of each cycle of
the supply voltages.

According to the invention this
disadvantage is avoided by inter-
pesing a space-charge grid be-
tween the control grid and the
cathode of the amplifying valve.
The first grid is so connected to
the AC supply that it becomes
negatively ~charged during the
half-cycle the control grid is made
positive, and, therefore, acts to
prevent the flow of electrons into
the external circuit, In other
words, it cuts the grid current
down to zero, and so prevents any
undesirable charging-up of the ex-
ternal leads.

The British Thomson-Houston

Co., Ltd. Convention  date
(U.S.A.) September 19th, 1930.
No. 483538.

o 0 0 ©

WIRELESS NAVIGATION
AN aeroplane can steer a straight

course in fog by flying along
the centre or overlapping part of
two radio beams, one of which is
modulated by Morse ‘‘dashes,’”’
and the other by ““dots.”” Along
the central zone these two merge
into a single unbroken note, but

@

&

(b)

G

L1
P-——'I"—" Bdca

(e)

Filter circuit to prevent unwanted RF voltages reaching the filament
of a valve.

herent”” inductance L1i. A zero-
impedance shunt path for the un-
desired currents is thus restored.
Marconi’s  Wiveless Telegraph
Co., Ltd., and E. E. Zepler. Ap-
plication date 5th November, 19306.

No. 484487.
o C o0
PHOTO-ELECTRIC AMPLI-
FIERS

HE ordinary photo-electric cell
is of high impedance, and it
should, therefore, for efficient
operation, be coupled to an ampli-
fying wvalve having the same
characteristic.  Under these con-

any deviation of the machine
either to port or starboard is indi-
catel by the signal breaking-up,
either into dashes or dots as the
case may be. In practice the sig-
nuls are applied to an indicator of
the centre-zero type, in which
“‘dashes’” deflect the needle in one

Brief descriptions of ;'
the more interesting ’
radio devices and im-
provements issued as :’
patents will be included

in this section.

’s

Jdirection and ‘“ dots ’* in the other.

The ditficulty is that the move-
ment of the  needle tends to
““flicker” under the repetition
either of a series of dots or of a
series of dashes, and this may pro-
duce uncertainty in the mind Ot
the pilot.

To avoid this the incoming sig-
nal is fed to the indicator through
a transformer with a split second-
ary. One secondary feeds the
needle winding directly,- and the
other reaches the field winding
through a valve and a delay cir-
cuit. Owing to the lag so intro-
duced the initial deflection of the
indicator needle is ‘‘held,” free
from flicker, in the correct direc-
tion for all types of signal.

Radio Transmission Equipment,
Lid., and C. E. . Bailey. Appli-
cation date, February 11th, 1937.
No. 483768.

< o] o

ITH the aid of a frame aerial
a pilot can ‘“home’’ on to a
distant beacon station by main-
taining what is, in effect, the line
of minimum signal strength. He
must ‘“test’’ this frem time to
time by swinging the aerial, first
to one side and then the other, of
the critical line. The directive re-
sponse should be sensitive, though
if made too critical it becomes dif-
ticult to hold the craft on its
course. Actually, the best ““angle
of tolerance’ for the minimum
position is found to be between

one and two degrecs.

In practice the sensitivity will
vary with the prevailing field-
strength (that is, with the - dis-
tance of the craft from the trans-
mitter) and tends to beccme tco
critical at short distances.

The invention  discloses . a
method of applying automatic
volume control so as to maintain
the directional sensitivity con-
stant throughout the whole range
of reception. With this object in
view, the pick-up voltage from
the frame "is applied to the re-
ceiver through a pair of push-pull
valves, one or other of which is
effective accordmg to the position
of a reve rsing switch. The A V.C.
voltage is derived from the recti-
fied current fed to the indicator,
and is applied to the grid of the
particular push-pull valve which
is at the time in action.

Telefunken Ges. fir drahtlose
Telegraphie m.b.h.  Convention
date (Germany) September 14th,
1936. No. 484774.

of the Controller of H.M.

[ o e e e

The British abstracts published here are prepared with the permission

Stationery Office, froin Specifications

obtainable at the Patent Office, 235, Southampton Bulldings,
W.C.2, price 1/~ each.

London,
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PRINCIPAL BROADCASTING STATIONS OF EUROPE

Arran§ed in Order of Frequency and Wavelength (Stations with an Aerial Power of 50 kW. and above in heavy type)

- T
Station. KW. | Station. | ke | Positions. | Metres. | kW.
Ankara (Turkey) 5 Bodo (Norway) . 823 - 3645, 10
Kaunas (Lithuania) ... Stavanger (\Iorwav) .. 832 L 3606, 10
Hilversum (No. 1) (Ho]land) Kiev (No. 2) (U.S.S. R ) .. s .. 832 3606 35
Radio Bomama (Romama, Berlin (Germany) 841 100
Lahti (Finland) Sofia (Bulgaria} 850 100
Moscow (No. 1) (U.S. s R Yo V_alencia {Spain) 850 |.... 3
Paris (Radio Paris) (France) Simferopol (U.8.8.R.) - 859 10
Istanbui (Turkey) Strasboarg (France) ... 859 100
Irkutsk (U.S.8.R.) ... Poznat (Poland) . . 868 16
Deutschlandsender (Germany) London Regional (Brookmans Park) | 877 70
National (Droitwich) .. Graz (Germany) . . 886 15
Minsk (U.8.8.R.) Linz (Germany) ...} 886 15
Reykjavik (Teeland) ... Helsinki (Finland) ... 895 10
Motala (Sweden) Hamburg (Germany) .. o1 904 100
Novosibirsk (U.S.S.R.) Dniepropetrovsk (U.S. q R. ) . 913 10
Warsaw (No. 1) (Poland) Toulouse (Radio Toulouse) (Franee) ...} 913 80
Luxembourg .. Brno (Czechoslovakia) . . 922 32
Moscow (No. 2) (U S.SB) Brussels (No. 2) (Belgium) ... o | 932 15
Kalundborg (Denmark) Algiers (Algeria) JUTE 31 12
Kiev (No. 1) (U.S.S.R.) Goteborg (Sweden) ... 941 10
Tashkent (U.S.S.R.} ... Breslau (Germany) ... 950 100
Bergen (Norway) Paris (Poste Parisien)} (France) .1 959 80
Oslo (Norway)... Odessa (USSR ... ... | 968 10
Vigra !Aalesunm (\Iorway) Northern Ireland Regional (Llsnagarvey) 977 100
Lemngrad (No. 1) (USS.R) Bologna (Radio Mareoni) (Maly) ... 986 50
'Tromso (Norway) Torun (Poland) ... | 9886 60
Ti@is (U.S.8.R.) .o Hilversum (No. 2) (Holland) ... .. ] 995 10-60
Moscow (No. 3) (U.S.S.R. ) Bratislava (C7echmlovahm) ...} 1004 135
Saratov (USQR ) Chernigov (U.S.S.R.) .. ... 1013 4
Finmark (\Torway) Midland Regional (Droxtwmh) ... 1 1013 70
Archangel (US.S.R.) .. Barcelona (EAJ15) (Spain) . . 11022 3
Rostov-on-Don (U.8.8. R. ) .Konigsberz (Ne. 1) (Heilsberg) (Germany) 1031 100
Budapest (No. 2) (Hungary} Parede (Portugal) ... ... | 1031 5
Sverdlovsk (U.S.8.R.) . Leningrad (No. 2) (U.8.8 R) ...} 1040 10
Banska-Bystrica (Lw&hoslovakxa) Rennes-Bretagne (Franee) ... 11640 120
Boden (Sweden) . West of England Regional (Wash!ord) ... | 1050 50
Voronezh (U.S.8.R) ... Bari (No. 1) (ltaly) ... . .. | 1959 20
Oulu (Uleaborg) (Finland) Paris (Radie Cité) (France) . ... | 1068 2
Ljubljana (Yugoslavia) . Tiraspol {88 R.) ... ... 1 1068 10
Viipuri (Finland) Bordeaux-Latayette (France) Lo 11T 80
Bolzane (Italy) Madrid (EAJ7) (Spain) ... | 1095 5
Wilno (Poland) ' . Vinpitsa (U.S.S.R.) ... ... } 1095 10
Budapest (No. 1) ‘Hnngary) Kuldiga (Latvia} . § 1104 25
Beromiinster (Switzerland) ... Naples (Italy) .. . ... [ 1104 10
" Radio Eireann (Ireland) Melnik (Czechoslovakxa) PN IS 8 8 &7 100
Klaipeda (Lithuania) ... Nyiregyhaza (Hungary) .. .. ping 6.25
Palermo (Italy) North-East Regional (Stagshaw) ... 11122 60
Stuttgart (Germany) . Horby (Sweden) e ... | 1131 60-100
Alpes-Grenoble, {P.T. T.) (France) Genoa (No. 1) (Italy) .} 1140 10
Madona (Latvia) Trieste (Ital)) ... | 1140 10
Vienna (No. 1) (Germany) Turin (No. 1) (ltalv) .. ... | 1140 1
Athens (Greece) . London National (Brnokmans Park) v | 1140 20
Rabat (Morocco) North National (Slaithwaite) ... | 1149 20
Sundsvall (Sweden) Scoftish National (Westerglen) ..} 1149 50
Florence (No. 1) (1taly) Kofice (Czechoslovakia) ... } 1158 10
Brussels (No. 1) (Belgium) Monte Ceneri (Switzerland) ... .. | 1167 16
Cairo (No. 1) (Egypt) Copenhagen (Denmark) ... } 1178 10
Kouibyshev (U-S-S-R-) ) Nice-C3te d’Azur (France) ... ... ... } 1185 60
Christiansand (Norway) Coblenz (Germany) ... ... | 11685 2
Lisbon (Portugal) Frankfurt ((1ermaxiy)... ... 1 1195 25
Tréndelag (Norway) . Freiburg (Germany) .. e .. 1185 5
Prague (No. 1) (Czecboslovakla) Trier (Germany) . . ... | 1195 2
Lyons (P.T.T.)‘ (France) Moravska-Ostrava (bzechoslot akm) v} 1204 5
Petrozavodsk (U.S.8.R.) Lilte (Radio P.T.T. Nord) (Franee) . ... 11213 60
Cologne (Germany) Rome (No. 2) (Italy) . e el p 222 60
Jerusalem (Palestine) Gleiwitz (Germany) ... .. | 1231 b
North Regional (Slauhwaxte) Gorlitz (Germany) ... ... | 1231 5
Sottens (Switzerland) .. i Cork {Ireland). e ... | 1235 1
Belgrade (Yugoslavia) Saarbriicken ((xermany) .. 1249 17
Paris (P.T.T.) (France) Riga (Latvia) ... ... .. .. ..} 1258 15
Stockholm (Sweden) . | Burgos (Spain) . 11258 20
Rome (No. 1) (Italy) . . Nitrnberg (Germany) .. .o 1267 2
Hilversum (Jaarsveld) (Hollzmd) Radio Mediterranée (Francc) ... | 1276 21
Kharkov, (No. 1) (U.S.8.R.).. Aberdecn .. | 1285 1
Madrid (EAJ2) (Spain) i Klagenfurt ((,(mwm) ...} 1294 5
Seville (EAJ5) (Spain) Vorarlberg (Germany) . | 1294 5
- Tallinn (Estonia) Malmé (Sweden) e e e b2 2.5
Munich (Germany) ... Bremen (Germany) ... ... }.1330 2
" Marseilles (P.T.T.) (Franee) Flensburg {Germany) ... } 1330 2
Katowice (Poland) ... Hanover (Germany) ... ... | 1330 2
Scottish Regional (Burghead) Stettin (Clermany) ... ... ... .. | 1330 2
Seottish Regional (Westerglen) Dublin (Ircland) .. cee e e 1348 0.5
Stalino (U.S.8.R) ... .. Genoa (No. 2) (Italy) cee e 1357 5
Toulouse (P.T.T.} (France) ... Milan (No. ;) (lmh) o | 1367 4
Leipzig (Germany) ... Warsaw (No. 2) (Poland) ... ... .. | 1384 7
Bareelona. (EAJ1) (Spain) Lyons {Radio Lyons) (France) ...} 1393 25
Lwéw (Poland) : Radio Normandie (Fécamp) (l*lame) ... | 1411 15
Welsh Regional (Penmon) (Angksev) e 804 L 373.4 5 Vaasa (Finland) . ... 1420 10
Welsh Regional (Washford) ... - Lo 804 3731| 10 Kaiserlautern ((xermany) RO .} 1429 2.5
Milan (Ne. 1) (Haly) 8})4 """""""" 368.6| 50 Paris (Eiffel Tower) (France) ... | 1456 7
Bucharest (Romania) .| B33 ‘K """""""" 3645, 12 || Bournemouth ... ... | 1474 1
1 Plvmouth . .- e .. .. 1474 0.8

a—
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SHORT WAVE STATIONS OF THE WORLD

Arranged in Order of F requency and Wavelength (Stations with an Aerial Power of 20 kW. and above in heavy typ2)

Call Tuning - -
Station. Sign. me/s Posmons Metres. | kW. Station. s(ggxl. me's P'gs:'ltlilggs’. Metres. | kW,
AR [ B L . B PSR A
Amateurs ... ... o e e 171 | 174.63 - Buenos Aires (Argentme Re pubhc) 18X 28,99 | 12
to to Taihoku (Japan) . . ... | JIB 28.48 | 10
2.00 150.00 Bandoeng (Java) PLP 27271 15
Amateurs ... ain e e freereeeaenne 3.50 [eeriiiirenns 8571 | — Tisbon (Portugal) . CSW2 2717 | 5
to * to Radio-Nations (Swntzerland) ‘HBO 28.31 | 20
4.00 75.00 Warsaw (Poland) . SPD 26.01
Bombay (India) vUB2 .90 | 61.00 | 10 Motala (Sweden) SBpP
Delhi (India) ... VUD2 60.06 | 10 Wmmpeg (Canada) . CIRX
~ Bandoeng (Java) PMY 58.30 | 1 |} Paris (Radio- Mondxal) (F rancc) TPA4
Caracas (Venezuela) .. YV5RC - 51.72 1 [ Huizen (Holland) . PHI
Vatican City (Vatlcan bmto) HVJ 50.26 | 15 Boston (U.S.A.) W1XAL
Mexico City (Mexico) XEBT 50.00 1 Havana (Cuba) CcoCxX
Pretoria (South Africa) ZRH 49.96 7 |l Daventry (Gt. Britain) . GSD
Montevideo (Uruguay) CXA2 4996 |° 5 Podebrady. (Prague) (Czechoslovakla) OLR4B
Havana (Cuba) . COCO 4992 | 2.5 || Zeesen (Germany) ... | DID
Podebrady (Prague) (Czechoslovakla) OLR2A 49892 | 30 Lahti (Finland). —
Sydney (Canada) = ... CJCX 04992 1 Boston (U.S.A.) W1XAL
Zeesen (Germany) ... DJC - 49.83 | 5-40/] Tokio (Japan) Jz)
Podebrady (Prague) (Czechoslovakxa) OLR2B 49,75} 30 Zeesen (Germany) DJO
Boston (U.S.A.) Wi1XAL 49.67 | 20 [ Vienna (Germany) OER3"
Miami (U.S.A.) e W4XB 4967 | 5. Rome (Italy) .. ‘ 12R04
Daventry (Gt. Bntam) GSA 1 49.59 | 10-501) Daventry (Gt. Bntain) GSN
Cincinnati (US.A.) . WSXAL 49.50 | 10 Wayne (U.S.A.) W2XE
Philadelphia (U.S.A. } W3XAU 49.50 | 10 Lisbon (Portugal) ... CWs4
Lima (Peruj ... 0AX4Z 49.33 | 15 Podebrady (Prague) (Czecnoslovakla) OLR4A
Hong Kong (Chlna) ZBW2 49.26 | 2.5 || Zeesen (Germany) ... DJP
Capetown (South Afrlca) ZRK 49.20.| 5 Daventry (Gt. Britain) GSE
* Bound Brook (U.S.A.) W3XAL 49,18 | 15-35] Pittsburgh (U.S.A.) ... WSXK
Chicago (U.8.A.) WIXF 49.18 | 10 Paris (Radio-Mondial) (Franee) TPB7
Belgrade (Yugoslavia) YUA 49.18 | 1 Paris (Radio-Mondial) (France) TPA3
Daventry (Gt. Britain) GSL 49.10 | 10-50{; Moscow (U.S.S.R.) ... VZSP3
Wayne (U.S.A.) W2XE 49.02 | 10 Reykjavik (Iceland) .. TFJ
Montevideo (Uruguay) CXA4 4998 1 1 Warsaw (Poland) SPwW
Jeloy (Norway) . LKJ 4894 | 1 Amateurs ... i eer e e,
Havana (Cuba) COCD 4892 | 1
Pittsburgh (US.A.) ... WBXK 48.83 | 28
Winnipeg (Canada) ... CJRO 48718 | 2 Radio-Nations (Switzerland) HBJ
San Jose (Costa Rica) TIPG 46.80 | 2 Moscow (U.S.S.R.) RKI
Riobamba (Ecuador) ..} PRADO 4531 | 2 Zeesen (Germany) ... DJL
Radio-Nations (Sw:tzerland) ‘| HBQ 4494 | 20 Vatican City (Vatiean State) HVI
Amateurs - ... . vve fereeereieanens 42.86 | — Paris (Radio-Mondial) (France) TPB6
to Boston (US.A.) . . W1XAL
. 41.10 Daventry (Gt. Bntam) GSF
Radio—Natmns (Switzerland) HBP . 38.48 | 20 Bandoeng (Java) YDC
Sofia (Bulgaria) . LZA X X 1.5 || Tokio (Japan) JZK
Budapest (Hungary)... HAT4 . i Skamlebaek ( Demnark) OZIH
Havana (Cuba) COCH 9. Daventry (Gt. Britain) GSO
Madrid (Spain) . EAR R Hong Kong (China) ... ZBwW4 15.19 ...
Rio de Janeiro (Brazil) PRF5 K; Lahti (Finland) — 15.19 1...
Melbourne (Australia) VK3ME . Zeesen (Germany) DJB 15.20 ...
Bangkok (Siam) HS8PJ 9.f Pittsburgh (U.S.A.) . WSXK 15.21 |...
Mexico City (Mexico) XEWwW . Huizen (Holland) ... PCI2 15.22 1.,
Lahti (Finland) - — . Paris (Radio-Mondial) (Franeo) TPA2 15.24 ...
Daventry (Gt. Britain) GSB . Boston (U.S.A.) . Wi1XAL 15.25 |...
Montevideo (Uruguay) CXAS8 . Daventry (Gt. Bmam) GSI 15.26 |...
Skamlebaek (Denmark) .. OZF . Wayne (U.S.A.) W2XE 15.27 1.,
Paris (Radio-Mendial) (France) TPB11 . Zeesen (Germany) ... DIQ 15.28 |...
Pretoria (South Africa) ZRH . Buenos Aires (Argentine Republxc) LRU 15.29 ...
Hong Kong (China) .. ZBW3 . Daventry (Gt. Britain) ... | GSP 15.31 |...
Jeloy (Norway) LKC . Schenectady (U.S.A.) W2XAD 15.33 |...
Schenectady (U.S. A) W2XAF . Zeesen (Germany) .. DIR 15.34 |...
Tokio (Japan) JZI . Budapest (Szekesfehervar) (H \mrrary) HAS3 15.37 1...
Zeesen (Germany) ... DIN 9. Hicksville (U.S.A)) ... . W2XGB | 17.31 |...
Podebrady (Prague) (Czechoslovakna) OLR3A 9.55 Hong Kong (China) .. ZBW5 17.75 |...
Bombay (India) VUB2 9.55 Zeesen (Germany) DJE 17.76 ...
Schenectady (U.S.A.) W2XAD 9.55 Wayne (U.S.A)) W2XE 17.76 1...
Sourabaya (Java) YDB 9.55 Paris (Radio-Mondial) (Francs) TPB3 17.76 |...
Zeeson (Germany) DJA 9.56 Huizen (Holland) PHI2 17.77
Lima (Peru) ... 0OAX4T 9.56 Bound Brook (U.S.A.) W3XAL 17.78
Millis (U.S.A.) . WIXK 9.57 Daventry (Gt. Bntain) GSG 17.79
Manila (P}uhppme Isle%) KZRM 9.57 |... Buenos Aires (Argentine Repubhc) LSY3 18.11 {...
Daventry (Gt. Britain) GSC 9.58 |... Radio-Nations (Swntzerland) . | HBH 18.48 |...
Lyndhurst (Australia) VLR 9.58 |... Bangkok (Siam) . HS8PJ 19.02 .
Philadelphia (U.S.A.) W3XAU 9.59 Zeesen (Germany) ... DJS 2145 fooeennen 13.99 | 5-40
Sydney (Australia) VKZ2ME 9.59 Daventry (Gt. Britain) GSH 2147 | 13.97 | 10-50
Perth (Australia) VK6ME 9.59 2 Schenectady (U.S.A.) W2XAD | 21.50 |..on....... 13.95 | 18
Huizen (Holland) PCJ 9.59 60 Wayne (US.A.) W2XE 2152 1l 1394 | 10
Delhi No. 2 (India) ... VUD2 9.59 10 Daventry (Gt. Britain) GSJ 21.58 |.ooeeinennns 13.93 | 10-50
Moscow (U.S.S.R.) RW96 9.60 20 Pittsburgh (U.S.A.) ... WSXK M54 1393 | 6
Capetown (South Africa) ZRK 9.60 i Daventry (Gt. Britain) GST 21.55 [ovvneeeann. 13.92 | 10-50
Sourabaya (Java) YDB 9.61 |... 1 Amateurs v e e e 2800 |l 1071 | —
Rome (Italy) .. 12R03 9.63 1... 25 to o
Lisbon ( Portugal) . .. | C82WA 9.65 |... 2 T o . 30.00 10.00
Buenos Aires (Argentine Repubhc) T LRX - 9.66 10 London Telev!spn (Squ_nd) v e e 41.50 {....ounenee 7231 3
Havana (Cuba) .. ] COCQ 9.74 1 London Television (Vision) ... = ... foocoeveienenns 45.00 |............ 8.87 | 17 -
Lisbon (Portugal) .., CswW3 9.74 5 Amateurs ... SO R 56.00 {............ 535 | —
Havana (Cuba) COCM 9.83 1 to “to
Madrid (Spain) EAQ 9.86 20 . 60.00 5.00
Marapicu (Brazil) PSH 10.22 12 Amateurs ... v e PO 112.00 |............ 287 | —
Bandoeng (Java) . PMN 10.26 |... 1.5 |- to to
Ruysselede (Belgium) ORK 10.33 9 120.00 2.50
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EDITORIAL

Television in the Cinema
What Form Would it Take?

ONSIDERABLE publicity has
recently been given to various
statements made regarding the
potentialities of television in

cinemas to provide public entertain-
ment. This has quite naturally pro-
voked much discussion, particularly in
technical circles. Many of those who
know the present limitations of tele-
vision, and particularly of large-screen
television when considered as a direct
comparison with normal cinema pro-
jection, feel that we are still a long
way off any television demonstrations
in the cinema of a standard which
‘would appeal to the general public
except as a novelty.

Copyright considerations debar the
B.B.C. from authorising the reception
of their television transmissions for
public exhibition, and we believe that
great obstacles will lie in the way to
any endeavour to overcome this ban
s0 as to permit the B.B.C. transmissions
to be shown in picture theatres. This
leads us to the assumption that those
who talk confidently of the future of
television in conjunction with the
cinema must have in mind originating
their own programme material for the
purpose. It can hardly be imagined
that the proposal would be to establish
television transmitting stations to trans-
mit by a wireless link to individual
theatres, because a monopoly has been
vested in the B.B.C. and -it seems
extremely unlikely that the Postmaster-
General could, even if he wished to do
50, be authorised to grant commercial
licences for television transmissions.

It remains, therefore,
assume that the intention would be to
originate the programme material and
transmit it by suitable telephone lines

for us to

COMMENT

to individual cinemas. A system
organised on this basis would make it
possible to dispense with the duplica-
tion of films and film projection
apparatus in individual theatres, and
for the entire programme to be sent
out simultaneously to many theatres
from one point of origin. In such
circumstances it would be possible, in
addition to transmitting the film reels
providing the bulk of the programme,
to send out pictures of sporting events
and other matters whilst they were
actually taking place. If these events
occurred at times inconvenient for
cinema audiences it would still be.
possible for news reels of these events
to be communicated to individual
cinemas with considerably less delay
than must occur at present.

Present Difficulties

Two serious objections to this
arrangement, however, at once suggest
themselves. News reels as at present
put over in cinemas have to be
elaborately edited in order to get the
present amount of variety into a com-
paratively short space of time. Few
audiences would tolerate sitting through
the length of = news reel as originally
taken by the ciné camera, and if tele-
vision were the medium of transmission
this difficulty would be a serious
obstacle to contend with. Again, with
a single point of transmission any
failure at the transmitting end would
affect all cinemas at once, whereas
under the present arrangement of
distribution of films, interruptions in
the programme are localised.

It is difficult to see, therefore, in the
absence of any new evidence, that there
is justification at this stage of develop-
ment for supposing that television will
revolutionise the ability of the cinema
theatre to entertain its patrons.
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The Wobb

MAGNETIC CONTROL FOR
FREQUENCY MODULATION

T is now generally recognised that the cathode-ray gear, in conjunction

b2 4

with a * wobbly

oscillator, is virtually essential for the correct alig:-

ment of recervers employing circuits with band-pass characteristics. In

this article 15 described a novel method of introducing the necessary

Jrequency wvariation by changing the permeability of the iron-dust core
on whici the oscillator coil is wouni.

NE -of the most useful accessories

. tory is a frequency modulator in
association with a cathode-ray
oscillograph for showing resonance curves
on the cathode-ray screen and thereby
cbtaining instantaneous visual indication
of the alignment of the various circuits in
a receiver.

The method by which this is accom-
plished is well known. A radio-frequency
oscillator operating at the frequency of
the circuits under test is caused to vary in
frequency, by a small amount on either
side of the normal value, at a fairly rapid
rate. In the process of this variation the
frequency applied to the tuned circuit
under examination will sweep through «
range, during which the response, i.e., the
voltage developed across it, will rise to a
maximum at the resonant point and then
fall away again.

If we can cause the spot on a cathode-
ray tube to move in a horizontal direction
in such a manner that its position at any

instant is proportional to the frequency

in a medern test room or labera- -

circuit, .and if the rate at which the fre-

quency is' modulated is ‘sufficiently rapid
(e.g., 25 or 50 times per second) the
various traces will all be superposed on
one another to give the impression of a
stationary picture. ~As the circuit is
tuned, the shape of the picture will alter,
and it is obvious that the method is of con-
siderable convenience, particularly in
dealing with band-pass circuits where
there are two tunes which each interact
on one another, rendering the correct
adjustment of the tuning to give the re-
quired double-hump effect a matter of
great difficulty without some such aid as
that under discussion.

Various methods have been used for
producing the frequency modulation and
linking this with the horizontal deflection
on the cathode-ray tube. The method
which is usually adopted is to employ a
circuit in which, over a small range, the
frequency is proportional to the voltage
applied to some part of the circuit. For
example, one may use a valve with some
suitable load in its anode circuit connected
across the oscillat-
ing circuit. The

_effective shunt

AAAAA
VWAAA

#
AAAAA,

I+ H T * ¢
i capacity introduced

by this valve will
depend upon its
effective amplifica-
tion, and if this can
be wvaried, as, for
example, by alter-
ing the grid bias,
then we have the
necessary fre-
quency modula-
tion. The grid bias
may be varied by

applying a suitable
50-cycle voltage

superposed on the
steady grid bias,

'RECEIVER

> and the same

Fig. 1.—Skeleton cir-
cuit of simple fre-
quency modulator.

and at the same tune produce a vertical

deflection which is proportional to the

voltage developed across the tuned circuit
under test, then it will be clear that the
spet will trace the resonance curve on the

voltage (stepped up if necessary) can be
applied to the horizontal deflecting plates
of the cathode-ray tube, the general
arrangement being illustrated in Fig. 1.
There are various practical difficulties

Oscillator —
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By J. H. REYNER, B.Sc.,
AM.LE.E.

achievement' of the
Two of the most im-

in the successful
required results.
portant are :—

(a) Obtaining sufficient sweep, i.e.,
sufficient change in the frequency
of the oscillator.

{b) Ensuring that the change in fre-
quency is reasonably proportional
to the voltage applied to the circuit,

The second point is important, as if the

frequency modulation is not linear there
will be distorticn of the resonance curve
shown on the screen, which may be very
misleading, indicating faults in the tuning
system under test which are not. really

DUST CORE

POLARISING
CURRENT

WINDING
2,000 TURNS

-

Fig. 2.—General arrangement used in tests.

present. It should be made clear that
we are concerned with proportionality
between applied voltage and frequency.
The manner in which we cause the voltage
to vary is immaterial, provided we apply
an exactly similar voltage to the cathode-
ray tube. In other words, we can either
use ordinary AC for producing the fre-
quency modulation, or we could, if
desired, use a saw-tooth voltage such as
is produced in the time base of an ordinary
oscillograph, and in some 'instances the
time base voltage itself is used for the
frequency modulation,

N2 4 LAMINATIONS
1" sQuARE pPack

Magnetic Tuning Variation

It has been intimated that with ordinary
methods of operation the two desirable
features mentioned above are not too easy
of attainment. A short while ago L. de
Kramolin described in these columns a
method whereby the tuning of a circuit
using a coil wound on a radio-frequency
dust core could be altered by varying the
steady flux through the core.”’

In the article in question the arrange-
ment was applied to remote-control tun-
ing in a radio receiver, but it will be clear

1 The Wireless World, February 24th and
Mareh 3rd, 3938.
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The Wobbly Oscillator—
that it offers possibilities as a method of
frequency modulation, and a number of
tests have been carried out to decide upon
its suitability for this purpose.

The first investi-

Wireless
Waorld

The obvious alternative is to obtain the
sweep from the AC supply. AC ‘was
therefore obtained from a transformer, as
shown in Fig. 4, one winding feeding the
current to the frequency modulator and

gation was to deter-

mine the extent of
the frequency

variation obtained

and in particular to
see how linear was

the relationship

between frequency
and flux. A coil

consisting of 6o

turns on a pot type
of radio core was

located in the air

gap of a magnet
system, as shown in

Fig. 2. The coil

1,030

was tuned with a
variable air ~ con-

FREQUENCY IN KILOCYCLES PER SECOND

/|

denser in the usual
<o

manner, and hav-

Fig. 3.—Variation of 1,010

frequency with polar-
ising current.

o 0.1

»
CURRENT THROUGH POLARISING COIL IN AMPERES
@

0.2 0.3 0.4 0.5 [X]

ing chosen a suitable frequency the con-
denser was left set and the current through
the coil varied.

Fig. 3 shows the variation in frequen~y
in terms of coil current, and it will be seen
that ‘the relationship, although not abso-
lutely linear, is reasonably straight and
actually appreciably more linear than is
usually the case with valve control
methods. It will be seen that the change
in frequency produced is 50 kc/s in one
megacycle, and this does not by any
means represent the Ilimit, as will be seen
later. -

The next point to be decided was the
manner in which the current was to be
varied. The most satisfactory procedure
from theoretical considerations is to
operate the control from the same time
base as is used to sweep the cathode-ray
spot . across the screen. The voltage
developed by this time base in the cathode-
ray outfit being used was therefore fed w
an amplifier, and the anode current was
passed through the magnetising coil of
the frequency modulator. Unfortunately,
the method proved uneconomical, for,
although the watts dissipation is quite
small, the volt/amps. required are very
large, and the amplifier valve needed to
deliver the necessary current would be of
such a size as to render the method
impracticable.

TO POLARISING COIL

I

50 N,

vo X prates

AAAAA
V

e

Fig. 4.—s50-cycle sweep circuit. The network
CR corrects for the 9o degrees phase lag of
the current in the polarising coil.

the other winding supplying the voltage
to the X plates of the cathode-ray tube.
Since the current in the coil lags go°
behind the voltage it is necessary to intro-
duce a phase-shifting network, as shown,
to advance or retard the phase of the

.voltage applied to the cathode-ray tube.

This arrangement operated satisfactorily
so far as the sweep and amplitude were
concerned, but had two defects. In the
first place, since the polarisation of the
iron is not dependent on the direction cf
the current we ob-
tain two images,
one on each side of
the centre line as

in Fig. 5. This is

Fig. 5.—Double

image with hysteresis

effect produced by
the Fig. 4 circuit.

not a serious trouble, since the voltage
applied to the X plates may be increased
so that the second image is off the tube.
Unfortunately, each of these images is

“itself double because the hysteresis of the

iron causes the patterns traced on the
““go” and “‘return’’ paths to be dis-
placed from one another. Moreover, the
use of two separate windings, one for
producing the modulating current and the
other for providing the scanning voltage,
is not desirable as there may be slight
differences in waveform which cause dis-
tortion of the characteristics. A better

way is to insert a load resistance in series -

with the polarising coil, as shown in Fig.
6, and this method has a further ad-
vantage that it reduces the hysteresis
trouble to some extent, though a double
image still remains.

Obviously, one way of removing the
double image is to black out the tube on
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the return half-cycle so that it only shows
a trace on the forward stroke. The use
of a saw-toothed waveform, of course,
produces a very similar effect because the
flyback is so rapid that the trace made
by the spot is practically, invisible. The
introduction of some black-out device,
however, is an extra complication and not
always convenient, since it involves inter-
ference with the oscillograph itself.

Uni-directional Polarising Current

It was, however, found that by work-
ing from zero current up to a peak and
down again the hysteresis effect was
practically  non - existent. This  was
achieved by inserting a rectifier in series -
with the polarising coil, as shown in Fig.
7. This only passed current in one direc-
tion, the current rising to a maximum at
the peak value of the applied AC and
falling to zero again and passing no cur-
rent at all during the negative half-cycle.
The deflection of the spot on the cathode-
ray tube was obtained by picking voltage
off a resistance in series with the coil so
that the movement of the spot was again
proportional to the current, which, as
found right at the outset, was proportional
to the frequency within fairly close limits.

Under these conditions it was possible
to obtain a sweep which was substantially

vvvvv

4 To X PLATES

3
>

Fig. 6.—Improved method of feeding X plates.

linear over a range of 130 kc/s at a mean
frequency of 1,000 kc/s, which is more
than enough for most purposes.

Attention was then turned to the appli-
cation of this arrangement to higher and
lower frequencies. At 7 megacycles it
was found that the frequency change for
the same change of magnetising current
was practically the same percentage,
actually a little more, the change being
from 6.9 to 8.8 megacycles. This opened
up possibilities of obtaining sweeps com-
parable with the television band-width
for the investigation of IF amplifiers for
television purposes. Unfortunately, how-
ever, beyond this point the effectiveness
of the iron fell off rather considerably, and
at 17 megacycles it was not possible to
obtain a sweep of more than some
50 kc/s.  This, of course, is still quite
satisfactory for ordinary radio. purposes,
and, indeed, the arrangement was still
operating at 25 megacycles.

There was, however, evidence of very
rapid failure of the mechanism at these
high frequencies. The point is one which
requires further investigation, and prob-
ably with the use of better iron and
perhaps better arrangement of the polar-
isation it would be possible to obtain a
satisfactory resuit,



114

The Wobbly Oscillator—

Conversely, the sweep is somewhat
reduced as one reduces the frequency
range. Operating at a mean frequency
of 150 kc/s, the frequency change over
the linear range was only 12 or 13 ke/s,
which is barely

Wireless
Woerld

cation of a given control voltage produces
a more or less constant percentage change
of frequency may have some application,
particularly if improved technique enables
the method to be employed at television
frequencies.

suficient for
many  purposes.
Here, again, there
is need for more
detailed investiga-
tion.

To sum up, the
method offers cer-
tain  advantages
over the usual pro-
cedure in that it
provides a much
wider linear sweep
and would appear

+HT

much the same n
cost. The fact that
over a wide range of
frequency the appli-

Fig. 47.—Final ar-

rangement of the

magnetic modulating
system described.

T0 X PLATES

-
-

Relaying Television Programmes
A LONG-REACH SYSTEM

LTHOUGH the normal service area of
short-wave television coincides with the
so-called “* line of sight ''—which means an
average radius of, say, 25 miles from the
transmlttermrewptlon over twice ‘that dis-
tance is now commonplace. The fact, for
_instance, that the Boat Race was clearly seen’
at Ipswich—some 70 miles away from Alex-
andra Palace—indicates what can be done
when atmospheric conditions are favourable:

It also suggests that it might be possible to_

transmit over such distances consistenfly.
The variable factors to be taken into

account are (a) the elevation and state of.

ionisation of the atmospheric layers which
bend the signals out of the straight-line path
down to the receiver, (b) the distance be-

tween the transmitter and receiver, (c) the’

wavelength of the transmitted wave, and (d)

its inclination to the earth. Suppese (b) to’

be fixed by locating the receiver at some

definite point, beyond the normal optical:
There is no method yet known for.
confrolling (a), though it is possible to regu-.

range.

late both (c) and (d) and in this way to off-
set the effect of atmospheric fluctuations.

The refraction of a wireless wave by an

ionised layer is very much on all fours with
the refraction of light by a prism. In the

latter case the wavelength, as well as the
angle of incidence, determines the direction -
of the emerging light, the short blue waves,

for instance, being bent more sharply by a
prism than the longer red waves.

The problem of extending the effective
range of a television transmitter has re-
cently been tackled on these lines by Dr.
Zworykin, the object being to distribute sig-
nals from a main transmitter to one particu-

WIRE AND WIRELESS : Iilustrating the use

of a landline link for variation of wavelength

at both transmitter and receiver to suit pre~
vailing cénditions,

lar distant receiver, which forms part of a

" relay station used to re-radiateé the pro-

gramme locally.
The usual method of relaying is by special
HF transmission lines, desxgned to-transmit

AUGUST 11th, 1938.

a frequency band of over 2,000,000 cycles
without attenuation. But such cables are.
very expensive, and in cases where a large
body of water, or a mountainous district,
intervenes, it may not be possible to use
them as a connecting link. Dr. Zworykin’
therefore prefers to radiate the programme
to be relayed through the ether, and to em-
ploy special means for offsetting attenuation
due to atmospheric changes. For this pur-
pose he links the transmitter to the receiver
by an inexpensive telephone line, through
which the frequency of the transmitted wave
is automatically adjusted from time to time
s0 as to maintain the programme service no
matter what atmospheric conditions may(
prevail. i

As shown in the drawing, the receiver is
provided with two aerials A, A1, which are
preferably spaced some wavelengths apart in
the line of the distant transmitter. If changes
occur in the ionisation or level of the reflect-
ing layer, one of the aerials, say A, will re-
ceive stronger signals than A1. This causes a
current to flow through the field-coil F of a
motor M which adjusts the tuning of a local
heterodyne circuit C.  The same control cur-
rent is simultanieously fed through a trans-
former K via tlie connecting line L to the
transmitter, where it sets a circuit C1 to the
same ireqﬂency through a motor Mi1.

The transmitter and recéiver are thus auto-
matically kept in tune with each other, in
spite of changes in the working wavelength.
The alteration in wavelength is made such
as to keep the ‘' skip distance ’ constant,
in spite of changes in the level or refractive
index -of the ionised layers. Instead of
altering the frequency of the transmitted
wave, the same automatic ‘° monitoring *’
system can be used to alter the inclination
of the transmitting aerial, and therefore the
angle at which the outgoing wave is origin-
ally radiated.
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Home Recordin

By

HUMFREY ANDREWES,

B.Sc., AM.LE.E.

Part V—Frequency Correction and Optical
Examination of Results Obtained

N the last article in this series the
general requirements of the record-
ing head of a direct recording system
were discussed, and the methods of

obtaining the desired curve at the lower
end of the frequency spectrum were con-
sidered. The reasons and desirability of
employing the constant amplitude system
from a frequency of about 400 cycles
downward has been fairly fully discussed
and we may therefore now turn our atten-
tion to the upper frequency portion of the
characteristic.  Here opinions differ, and
in considering the recorder head curve
we should also really take into account
the characteristics of the reproducing, or
play-back,  amplifier ~and  pick-up
One method which
has been largely used
with great success
where both the re-
cording and repro-
ducing systems are
both controllable is
to arrange the curve
of the recording head
and associated ampli-
fiers so that the re-
cording curve Trises
6 db per octave from
1,000 cycles, and
‘then correct in the
reproduction to com-
pensate for this rise.
This method has the
great advantage that
it materially reduces
surface noise, which
is, of course, nitially
low, and under such
conditions a record-
ing of a broadcast °
programme is prac-
tically indistinguish-
able {from the
original.  Unfortun-
ately for the experi-
menter such require-
ments involve rather
more elaborate am-
plifiers and

to a maximum at between 4,000 to 5,000
cycles and then gradually drops again,
the maximum point being about 6 db.
up on the level at 1,000 cycles. This is,
of course, only one curve which may be
used, but the following variations which
are often met with in practice should be
avoided if possible. A violent resonance
or sudden rise in the curve is undesirable,
as this always leads to an accentuation of
a small band of frequencies and gives
very unsatisfactory results if such a
resonance falls between 3,000 and 5,000
cycles.

A rise in the curve at about 500 cycles
is also undesirable and usually indicates
that the bass attenuator is incorrectly ad-

Lt
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N this article the author

discusses the characteristics
of the wecording head and
amplifier, then describes how
a record can be examined and
Sfaults detected by means of
reflected light. The construc-
tion of the cutting head s
dealt with, also the methods

of monitoring.

occurs above 4,000 cycles can often prove
of advantage in improving the reproduc-
tion of the upper frequencies, provided it
is not too violent or spreads over too nar-
row a frequency band. The general
characteristic of a recording head may be
varied considerably by altering not only
its electrical features but, more readily,
by altering the mechanical damping of
the moving system. Before considering
the effects which may be produced it is,
perhaps, not out of place to examine first
some of the methods normally employed

In testing a recording head.
One method, which can be used by the
experimenter and

does mnot involve
elaborate or costly
apparatus’ and has
the advantage that
the whole of the re-
cording and repro-
ducing system may
be checked, has been
described in  The
Wireless World in
some detail and need
not therefore be dealt
with again here.*
Another method,
however, which is
perhaps in some ‘re-
spects simpler, is to
utilise the Buckmann-
Meyer Image effect.
This is sometimes
also referred to as
a “curve.” For a
detailed description
" the reader is referred
to the original paper
by Buckmann and
Meyer in the Elek-
trische  Nachrichten
Technick, April,
1930. DBriefly it wae
observed by the
above investigators,
and proved mathe-

associated equipment
than are, perhaps, {a)
within their means, Fig. 1.
and therefore some
less-complicated
arrangement will have to be evolved.
As a general rule the writer has found
that quite satisfactory results may be ob-
tained using a curve having the normal
rise from 25 to 400 cycles and which then
remains substantially flat from 400 cycles
to about 2,000 cycles, then rises slowly

(b

Buckmann-Meyer Image photographs of (a) H.M.V. gliding tone record and (b)

Decca constant frequency record.

justed or that the recording head is mis-
matched to the output stage of the ampli-
fier. A sharp resonance at about 2,500
cycles or 3,000 cycles is commonly met,
and this gives a quality to speech which
has been very aptly described as “‘icky.”’
A resonance in the recording head which

matically, that if a
parallel beam of
light is allowed to
fall on a gramophone
disc on which has
been recorded a simple sine wave of given
amplitude and frequency, and if the re-
flection of light from the disc is observed
under specified conditions, then a bright
band of light may be seen on the disc and”

* Fidelity of Disc Recording. F. N. G.
Leevers, The Wireless World, Maxch 19th, 1937.
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the width of this band of light is propor-
tional to the product of the amplitude of
the sine wave and its frequency. By view-
ing a gliding frequency recorded with the
apparatus under test, we have a simple
method of checking its characteristic.

It is not possible in the present series
ot articles to discuss the Buckmann Meyer
effect in detail, and readers who are in-
terested in the mathematical proot should
study the original paper. In this paper
it is also explained that under the condi-

(@)
Fig. z.

tions specified the width of the band of
light observed is also independent of the
diameter of the recorded spiral, as the
radius of curvature of the recorded wave
increases as the diameter of the spiral de-
creases. It will be seen therefore that
the Buckmann Meyer Image gives us a
very simple and convenient method of
obtaining fairly accurately the character-
istic curve of the recording head optically
without actually reproducing the recorded
disc. Not only can the general shape be
observed but also resonances, etc., can
also be examined. “

It is, of course, possible to obtain a
permanent record of curves made in the
above way photographically, and the
accompanying illustrations show some of
the effects which may be obtained. It
has been found that sunlight is the most
satisfactory for good photographs, and
the pictures shown here took some little
‘time to obtain, as one is unfortunately de-
pendent on the weather, and, as might be
expected, a dull, rainy period set in im-
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mediately after the discs had been made.
In some of the images illustrated it will
be noted that breaks occur at regular in-
tervals, and these are used to mark the
frequency of the recorded wave so that
the point at which different effects occur
may be noted. The writer has found it
a useful plan to make a break at every
thousand cycles from the highest fre-
quency to be examined down to 1,000
cycles, and then at more frequent inter-
vals, depending on the point to be brought
out.

)

Image photographs of discs made with three recording heads of different characteristics as described in the text.

In obtaining the curves shown the re-
cording head was fed from an amplifier
which was known to have a sensibly flat
frequency characteristic, and the input
voltage to the amplifier was kept constant
throughout the frequency sweep. To
obtain a curve similar to that normally
plotted for recording heads, or pickups,
the rate of change of the frequency of
the recorded wave should, of course, fol-
low a logarithmic law, but the apparatus
available did not, unfortunately, permit
of this being done, which fact must be
taken into account in examining the illus-
strations. .

Visible Distortion

Fig. 1 shows (a) the image of a com-
mercial gliding frequency record on a shel-
lac pressing and (b) a series of fixed fre-
quencies. It illustrates the extreme
accuracy of the recording. In Fig. 2 (a),
(b) and (c), curves of three direct record-
ing heads are shown. It will be noted
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that the recording head shown in Fig. 2
(a) has the best characteristic as there
are no violent resonances, the curve being
very smooth and having a maximum
velocity /amplitude at about 5,000 cycles.
It is also possible, of course, to measure
the sensitivity of a recording head, or,
rather, compare the sensitivity with some
standard which may be arbitrarily fixed,
and the author has found that in many
cases a measurement of the light band
width at 1,000 cycles under fixed con-
ditions is a quick and useful guide when

{c)

experimenting with different types of re-
cording head.

Figure 3 (a) shows the effect of the fixed
bass attenuator, and it will be clearly
seen that in the case of this curve where
the bass attenuator has been incorrectly
adjusted the band width does not decrease
according to the correct law.

It is also possible to observe wave form
distortion introduced by amplitude distor-
tion by means of the Buckmann Meyer
Image, and this is illustrated in Fig. 3 (b).
Here a tuned circuit was connected across
the recording head which was deliberately
designed to produce amphtude distortien,

-and which was adjusted to approximately.

1,800 cycles. The frequency sweep is in
this case from 5,000 cycles to 1,000 cycles.
It will be noted that the Imege becomes
asymmetrical about a radial centre line,
and also that a faint white line appears dia-
gonally across the image. Both the white
line and the asymmetry indicate amplitude
distortion, and this may be easily con-
firmed by examining the reproduced wave
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form with a Cathode Ray Oscilloscope.

Fig. 3 (c) illustrates how a valley in the
curve may be observed. In the particular
case chosen the effect was prodiced by
means of a tuned circuit in the amplifier
adjusted to approximately 8oo cycles.

Having now considered very briefly the
general shape of the characteristic curve
which is normally considered desirable for
a direct recording cutter head and methods
which may be used to observe the curve
so obtained it may, perhaps, be useful at
this point to consider the general construc-
tion of the head itself.

As a general rule the balanced armature
type of movement is used, although there
are of course a number of different
arrangements.  Essentially the stylus is
mounted at one end of an armature which
oscillates between pole-pieces of a horse-
shoe magnet. The armature is mounted
between pivots, and in many types
damped mechanically by means of rubber
pads inserted between the ends of the
pole-pieces and the armature. To obtain
a reasonably flat characteristic the damp-
ing usually has to be considerably greater
than that used for the balanced armature
pick-up, and its adjustment is fairly
critical. In some cases the pole-pieces are
made adjustable, and the damping varied
by moving the pole-pieces towards or away
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balanced armature loud-speaker move-
ment can be used as a basis for the con-
struction of a recording cutter head.

In considering the methods of feeding
the recording head from the amplifier a
number of different factors must be taken
into consideration. In fixing the size of
the output stage the peak watts required
must first be considered. Some recording
heads only require about two or three
watts, but others require considerably
more, and unless cost is a primary con-
sideration it is advisable to use a nominal
10-watt output stage. This may consist of
two valves of the 5-watt class, such as the
Mullard DO24 or Marconi PX25 connected
either in push-pull or parallel.

Monitoring

The recording head may be connected
either through a transformer or direct via
a suitable coupling condenser, but in either
case care must be taken that the matching
is as good as possible as it should always
be remembered that distortion due to in-
correct matching is much more easily
detected from a record than when the re-
corded item is listened to at first hand

through the monitor loud speaker. Unless

a separate amplifier is used for replay the
recording head should be connected to the
output stage through a switch as, aparl
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unless, of course, the record is to start
with a ** fade-in.””  Where continuous
recording is to be undertaken, that is to
say, when an item lasting for more than
about four minutes is to be recorded and
more than one or two twelve-inch records
used, two recording machines must of
course be available. A two-way record-
ing head switch is required, preferably
with a parallel position in the centre.
This switching arrangement alsor allows
the two machines to be used simul-
taneously in order that two copies of a
record may be made at once, provided of
course that the output of the amplifier is
adequate.

Before leaving the subject of the re-
cording head and its characteristic curve
it may be well to emphasise in this
very brief survey that after the complete
equipment has been set up and adjusted
it is very desirable to test with a variable-
frequency audio oscillator, or a modulated
RF input, the complete circuit from the
audio input terminals, whether these are
the connections to the microphone or the
detector of a radio unit, as the Meyer
Image obtained will then give a true
representation of the performance which
may be expected so far as recording is
concerned, and we may then treat the
reproduction problem separately.

While on the subject of the output cir-

(a)
Fig. 3.

(b)

Image photographs showing (a) the effect of fixed bass attenuator, (b) waveform distortion produced by an 1800 c¢/s filter joined

across cutting head, and (c) effect of an 800 c¢/s filter.

from the end of the armature.. Naturally
the degree of damping materially affects
the power required to drive the armature,
and varies from one or two watts to as
much as ten. To the experimenter with
suitable workshop facilities an interest-
ing experimental field is opened, and a

from the fact that its load should be re-
moved from the amplifier during the
replay of the record, it is always good
practice to start a record with at least two
unmodulated grooves, and therefore the
recording head must be connected after
the recording machine has been started

cuit it may not be out of place to consider
methods of monitoring during recording.
Apart from the volume indicator which
may be used to measure the voltage
applied to the recording head, although in
many cases it would be more accurate to
say ‘‘give an indication of the voltage
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applied to the recording head,”” some
audible form of monitoring is naturally
rather essential. - In many cases most, if
not all, of the available output of the last
stage of the amplifier is required to feed
the recording head, and therefore the con-
nection of a monitor loudspeaker to the
amplifier as well may lead to overload.
The simplest and perhaps the cheapest
way to overcome this difficulty is to con-
nect a pair of headphones to the output,
either by means of a transformer or
through. a suitable attenuator, so that a
reasonable level may be obtained.
Another more elaborate but far more
satisfactory method is to construct a single-
stage. monitor amplifier having an out-
put of a few watts and connect this to the
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output of the main recording amplifier
through a suitable volume control. This
method has the great advantage that,
first, a loud speaker may be used with-
out imposing any extra load on the re-
cording amplifier, and secondly, the loud-
speaker volume may be adjusted to any
required level independently, and even
during a recording. It is the opinion of
the author that the use of headphones for
monitoring has great advantages in certain
circumstances, as it is much easier to con-
centrate on a particular programme where
some intricate piece of recording is to be
attempted when external sounds in the
room are largely cut out. Headphones
are strongly to be advocated for domestic
reasons when recording work is under-
taken at a late hour at night. -

Readers’

Problems

A Selection of Queries deall with by the Information Bureau, and chosen
for their more general inferest, is published on this page.

Grid Bias

READER has noticed that if he removes
the RF valve grid bias plug from the
battery and joins it to the GB + plug the
set is very much more sensitive, yet only
the correct amount of grid bias was hitherto
being used.
Details of the set, or of the RF valve, are
not given, but we think it is possible to

give an explanation for the effect noticed.

The RF valve used probably requires, ac-
cording to the maker’s instructions, —1}
grid bias, but if our querist will again
examine the valve data slip he will see that
this is for an anode voltage of 150 and a
sCreen potential of 70 or 75 volts.

In all probability a 120-volt HT battery
is being used and the screen grid lead is
plugged into the 60-volt socket as being the
nearest to the recommended value. Under
these conditions the valve will not need the
full 1} volts grid bias, but probably only
half this amount for correct operation with
the reduced voltages. With -1} volts it
is over-biased. ’

As 1}-volt charges are the smallest that
can be made with an ordinary grid battery
it will be necessary to use a potential divided
in order to obtain anything less than 1}
volts grid bias.

One method is to join a 50,000-ohms
potentiometer across one or two cells of the
grid battery and connect the RF grid bias
lead to the moving contact. Any valie of
grid bias from a fraction of ‘a volt to the
total voltage of the cells across which the
potentiometer is bridged will then be avail-
able.

Improving Receiver Performance

WISHING to improve his reception of
distant stations, many of which are
too weak to listen to on the loud speaker, a
reader proposes to add another AF amplifier
to the set, and asks our opinion on the
suggestion. The set is battery operated and
consists of one RF stage, a grid detector with
reaction, and two AF . amplifiers, beth
resistance-capacity coupled.
We do not care for the idea of adding an
extra AF stage to a set already including

two such amplifiers. It would be far better
to attempt to increase the gain of the exist-
ing AF stages, which can be done quite
simply by making one intervalve coup-
ling a transformer, the best position for it
being between the third and fourth valves.

If an extra valve be employed, then it
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RF pre-amplifier for adding to an existing
set to improve its performance.

should be an RF and not an AF stage, as
this will amplify the signal without materi-
ally increasing the background noise,
whereas an AF stage will amplify both
signal and noise proportionately. Further-
more, as an extra tuned circuit will be re-
quired, the selectivity of the set will also
be improved.

An RF pre-amplifier can be made up as
a separate unit, and thus no alteration is
needed -to the existing set. -One advantage
of this is that if no improvement results with

_ the initial test, the cause must be in the

additional equipment, and tracing the
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failure will not be a difficult matter. One
still has a workable set for immediate use
should it be necessary to make a few modi-
fications to the RF unit.

A cfrguit for such a unit is given in Fig. 1,
and switches are included to bring it into
use when required. It can thus be left per-
manently connected to the receiver.

Low-capacity switches must be used,
and Sr and Sz in particular cught to be
separate units, though they can be ganged
and all of them operated by a single control.

Short-wave Reception

A READER using one of the early

Wiveless World superheterodynes and
wishing to listen to short-wave stations sug-
gests removing the long-wave coils, as this
band holds little interest for him, and re-
placing them by a set of short-wave coils.
He asks for advice on the proposed changes,

There is a lot to be said both for and
against this idea, and whilst it could, of
course, be made workable, we fear that a
considerable amount of experimental work
will be needed before entirely satisfactory
results are obtained.

It would be far better to devote the time
to building a ‘good short-wave converter.
using comparatively small-capacity con-
densers, and thus enabling the short waves
to be tuned-in in a reasonably easy manner.

A set of the kind in use should be able to
supply filament current and HT for one
more valve, and the short-wave frequency
changer, with its coils, switching and con-
densers, can be made up as a separate unit.

If a little more elaboration-is required,
then the short-wave unit can have an RF
stage, which will be a worth-while addition,
but with two extra valves it may be neces-
sary to use a small separate transformer to
heat their filaments. In any case, the few
milliamps of HT can be taken from the
main set.

Communication Receiver

E are asked to explain in what respects

a communication receiner differs from
any other set, such as an all-wave receiver,
in which provision is made for receiving
short waves.

An all-wave receiver, as is now generally
known, is essentially a broadcast set, and
it is not intended to be used for the recep-
tion of any other kind of wireless signal. On
the other hand a communication set is not
designed” primarily for broadcast reception,
but for that of wireless signals generally,
though the particular type of communication
receiver to which our querist refers will give
as good a performance on broadcast as any
other set.

Communication sets provide continmous
tuning from about g metres, or lower, up to
550 or 6eo metres, but it is unusual for a
long-wave range to be included.

A beat frequency oscillator is embodied
for the reception of CW signals, and many
of them embody a crystal filter giving very
high selectivity for this form of reception.
Some also include an IF selectivity control
which enables the band width to be widened
to give high quality reproduction on tele-
phony transmissions and on broadcasting.
Another special feature is a signal strength
indicator, generally in the form of a meter
having a calibrated scale.

In view of the very high selectivity which
the crystal filter provides, special tuning
arrangements have to be made, and a
subsidiary, er band-spread tuning system, is
always included in these sets.
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tabilising Power

1. THE BARRETTER—
| And How It Functions

either dry batteries or accumula-
tors; and with the widespread
standardisation of 230-volt 50 ¢/s mains,
the occasions when one is unable to obtain
a connection for mains-driven apparatus
are few. But for .
the more refined

LECTRICAL energy from the mains
is cheap compared with that from

the all-wave superheterodyne receiver, for,
unless the designer has exercised great skill
in working out the oscillator used for fre-
quency changing, its frequency is likely to
shift with variations in anode or filament
voltages, and by an amount which may
necessitate retuning at the higher frequen-

cies.  The second
- example is in the

types of apparatus

the public mains C ONSTANCY
have the serious has long been
disadvantage  of

being liable to sud-
den fluctuations in

o £ o e o

voltage. An accu- matter of importance in  many chronising may be
mulator will main- broadcast receivers. dep.endentlt upon
:(:grllsl}cant prait(;lc;]g most  popular method.s of stabilising mz;}(r)ls WYeO ;g;’ ex-
over 80 per cent. a power supply derived from the pect to see a
of its discharge, mains 1s described t this article. gradual increase in -
and even dry bat- the use of devices
teries (provided — ‘oomTTmTTmmmmmrmmmmmmsmomoommemmmmsensssssoes for stabilising

they are not over-

loaded) suffer only a small and steady
decline of voltage while in use. But even
very good supply mains, where the volt-
age may never vary more than 4 per cent.
on either side of its normal value, may
quite probably jump suddenly from one
extreme to the other; in such a case there
is an instantaneous shift of 8 per cent., a
change which would take some hours to
occur with a battery supply.

This has long been recognised as a
troublesome effect to be combated in
laboratory instruments, such as valve volt-
meters, apparatus for amplifying direct

measuring instruments and laboratory
appliances ; it is now becoming a

television receiver ;
of power supply
essential in risk that when re-
ceiving very weak
signals the adjust-
ment of the syn-
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power supplies in

commercial broadcast and television re-
celvers in proportion as the apparatus is
called upon to satisfy more exacting per-
formance specifications. The simplest
device is the barretter, whose function is
to maintain a constant current in spite of
changes in applied voltage; it works
equally well on AC and DC. In construc-
tion a barretter consists of a filament of
iron wire enclosed in an atmosphere of
hydrogen, and its mode of action can be
understood from a study of the effect of
temperature on the resistance of metallic
conductors, ‘ :
Suppose we take

CURRENT ——=

four wires, one
each  of copper,
tungsten, iron and
eureka, all of them
having a resistance
c of 100 ohms at
freezing point
(o deg. C.); then at
boiling point (100
deg. C.) we shall
find that the resist-
ances of the first

VOLTAGE e

a great deal, the
new values of all

Fig. 1.—Voltage/current characteristics of three different conductors;
these graphs show the effect of temperature, (a

and (c) being hot.

currents and voltages, etc. But it is only
recently that there has been a likelihood
of the trouble becoming apparent to the
ordinary user of radio apparatus in two
different cases. The first example is in

four being: Cop-
) being cold and (b) per, 142.8; tung-
sten, I5I; 1ron,
162; and eureka

about 100.1. It does not matter whether
the wires are heated internally or exter-
nally; so that if we steadily increase the
voltage applied to a conductor, as soon as
the current-is great enough to make the

here there is a slight,

three have changed.
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conductor appreciably hot its resistance
rises, and the current through it then in-
creases less rapidly than the applied volt-
age. This is illustrated by Fig. 1, which
shows current plotted against voltage for
three different conductors: () a cool-run-
ning resistance, (&) a ‘‘ tungsten ’’ filament
electric lamp of the vacuum type, (c) a
““tungsten’’ filament gas-filled electric
lamp. (The ‘‘tungsten’’ filament is, of
course, not pure tungsten, but an alloy
with other metals which has been found
by the manufacturers to be stronger and
generally more satisfactory than the pure
metal. This is mentioned because an alloy
usually differs from the pure metal in re-
sistance, and even more so in the tempera-
ture coefficient of resistance; the figures
given in tables for pure tungsten cannot,
therefore, be applied to numerical calcu-~
lations on “tungsten’” filament lamps.)
It will be noticed that the flattening out of
the current curve is greater for the gas-
filled lamp than for the vacuum lamp.

Barretter Characteristics

Returning to the barretter, it can be seen
from the figures that were quoted above
that iron is a suitable material for a
current-limiting resistance working on this
principle, for it has one of the highest rates
of increase of resistance with temperature
in addition to a fairly high specific resist-
ance. Hydrogen is chosen for the gas fill-
ing because it is a very good conductor of
heat, besides being free from chemical
action on the iron filament. The completed
barretter has a characteristic which shows
a nearly constant current over a voltage
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range of about 3: 1, as shown in Fig. 2.

The resemblance of the first two-thirds of

this characteristic to that of the gas-filled

lamp (Fig. 1, curve (b)) is easily seen.
In ““universal”” and DC mains receivers

the use of a barretter in series with the

valve heaters, in place of a simple voltage-

dropping resistance, may be regarded as

normal practice to-day. One of its advan-

tages is that it

consider, however,

Wireless .
World

is that the heat lost
from the iron wire by cooling must always
be equal to the heat generated in the wire
by the current. The factor which helps
is, then, that the heat generated is pro-
portioned to the square of the current
and to the resistance of the wire, and as
the resistance is increasing with the cur-
rent, the heat generated is proportional to
the nth power of the current, where # is

avoids the necessity
for change of tap-
pmg in order to ad-
]ust the receiver for
mains of different
voltages between,
say, 190 and. 260.
It also tends to be
more compact than
a resistance of simi-
lar wattage, since
its filament runs at

CURRENT o

_/

a - high tempera-
ture; but it must ’
not be forgotten

that it is actually

VOLTAGE —

dissipating the

same power, and
therefore  requires
good ° ventilation to avoid damage

either to itself or to neighbouring compo-
nents. A typical example of the use of
a barretter in this way is to be found in
the "*DC Quality Amplifier’’ (The Wire-
less World, February z4th, 1938).

.The action of a barretter seems at first
rather mysterious, for its purpose is to
maintain constant current, and this it is
supposed to do owing to the fact that an
increase of voltage causes its temperature,
and therefore resistance, to rise rapidly;
but its temperature can only increase as
a result of a greater current flowing
through it, and this increase of current we
vant to avoid. The fundamental point to

Fig. 2.—Showing how current through a barretter is mamtamed
sensibly constant over a wide range of working voltages.

quite a substantial number. Consequently,
the change of perhaps 5 per cent. in cur-

rent, which is permussible over the work-

ing range of the barretter, can produce a
very much larger change, of the order of
100 per cent., in the temperature and re-
sistance of the barretter filament, and this
suffices to keep the current variation down

to its low value over a good range of ap-

plied voltage. It is only over a certain
temperature range, however, that there is
‘a suitable relation between heat input and
output. Both above and below this range
(which is just below red heat) the current
increases more or less in proportion to the
applied voltage.

How Many Miles?

T sometimes happens that the radio

experimenter wishes to find his dis-

tance from some foreign broadcasting
station. When the two places are less
than, say, 1,000 miles apart this can be
done by the well-known method of
measuring the distance: on a map with a
ruler and converting to miles with the
scale given on the map. If, however,
the two places are in different continents,
the distance as found by this method may
not be even approximately correct. The
error is caused by the unfortunate fact
that it is impossible to make an accurate
representation of an appreciable fraction
of the earth’s spherical surface on a flat
map.

The shortest distance or *‘bee line”’
between two points: en the surface of a
sphere such as the earth is the arc of a
circle known as the “‘ great circle”” which
passes through the two points and has its
centre at the centre of the sphere. When
a large globe is avallable the shortest dis-

By T.S.E.THOMAS, B.Sc., Ph.D.

tance may be obtained from the length
of a stretched string joining the two places
on the globe, the length being converted
to miles with the scale of the globe. If,
however; a globe is not available then
the only means of finding the great circle
distance is by the aid of a formula used in
spherical trigonometry.

The formula may be expressed in the

form:
2 cos C=[1+cos(b—b")]cos{a~a)
—[1—cos(b - b")]cos(a +a’),
where a, a’ are the latitudes and b, b’ the
longitudes of the two places and C the
great circle arc (in degrees).

When only an approximate estimate of
the distance is needed the numerical cal-
culations involved are unnecessarily
tedious and can be avoided by the use of
a nomogram which was devised by
d’Ocagne and is reproduced here.
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Although the nomogram appears mote
ccmphcated than the simple types in com-
mon use for radio calculations; the steps
in the graphical solution of the formula
can be easily followed with the help of the
illustrative diagram. The stepq are -

(1) Find the latitudes a, a' and the
longitudes b, b’ from an atlas or gazetteer
and then find the sum a +a’ and the dif-
ference a—a’ of the latitudes, also the
difference b— b’ of the longitudes.

(2) On the nomogram join with a
straight line AB the points defined hy
a+a’, a—a' on the opposite scales. A
transparent straight edge is suitable for
this purpose. ‘

(3) From the point C on the longitude
difference scale corresponding to b b’
draw a perpendicular to the scale, meet-
ing AB at D. Through D draw a per-.
pendicular to the great circle arc scale
which meets it at E.  (Two sets of per-
pendicular lines at 5° intervals are drawn
on the nomogram.) The scale reading st
E is the length in degrees of the great
circle arc joining the two places. (The
latitude difference. and great circle arc
scales are identical numerically.)

(4) The length in degrees of the arc is
converted into miles by referring to the
double scale, which merely represents the
relation 1 degree =69 miles.

Two values of the longitude difference
are possible: the one less than 180° is
always used. When the two places are in
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Showing . procedure for obtammg from the
normogram the great circle arc between two °
positions.

different hemispheres the smaller latitude
is taken to be a negative quantity, so that
a+a' is now numerically less than a — 4.

FExampres:

(1) Find the great circle distance beiween

London and Tokyo. (London: Lat. 519 30f
N.; Long. o°. Tokyo: Lat. 35° 43’ N.; Long.
139° 44" E) :

We  have m(iiude. sum  87° 13°; latitude

difference 15° 47, and longitude difference
139°% 44" E. By using nomogram we get great
circle arc 86° and great circle distance 5,930
m;hs -

(2) Find the great circle distance between
London and Buenos Aires. (London: Lat.’
519 30" N.; Long. o°. Buenos Aires: Lat,
34° 25" S.; Long. 58° 15" W.)

In this case, latitude sum is 351° 30/
(—34° 25)=17° 5, and latltudo difference
519 30" —(~34° 25’) 85° 55’: also longitude
difference is 58° 15. From the nomogram we
get great circle arc 100° and great urcle dis:
tance 0,900 miles
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CHART FOR ASCERTAINING GREAT CIRCLE DISTANCES
The “bee-line” distance between widely separated points on the earth’s
surface is often required for wireless purposes, but by ordinarily available
means it cannot be obtained with reasonable accuracy. The use of this
chart enables the number of miles to be read off directly from the scale
below with a minimum of trouble.
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B.B.C. AND ULTRA-SHORTS

High-fidelity Prom. Relays

- OVERS of high-fidelity re-
ception have {frequently
asked whether the Promenade
Concerts were to be accorded the
same treatment as the Toscanini

Concerts, namely, their trans-
mission by the television
‘“sound’’ transmitter at Alex-

andra Palace. It will be remem-
bered that the B.B.C. gave no
guarantee or even hint that the
experxment would be repeated ;

in fact, it was announced that

the arrangements were ‘* special

and eXceptional.”’ .
"The Wireless World under-

stands, however, that the whole
question of ultra-short relays
came up for reconsideration by
the authorities a few days' ago,
and that, as a result, parts of
each of the Promenade Concerts
are being relayed on the tele-
vision sound channel from 8 to

approximately o p.m., when the
normal television programme
begins. This arrangement will be
suspended during the special
Radiolympia transmissions. The
decision will, it is thought, also
affect other programmes in the
very near future.

With the hoped-for increase
in the sale of television sets this
autumn it is realised that a new
section of the public will have
access to the ultra-short-wave
band. It has, however, to be
remembered that the Alexandra
Palace transmitter is intended
primarily for a television service
and to overload it with other
work- would be uneconomic.
General relays should, there-
fore, be strictly rationed and, of
course, restricted to periods
which would not encroach on the
service for which it was built.

AUSTRALIAN SCHOOL
BROADCASTING

Exclusively Educational Stations ?
IT is reported in the lay Press

that the Australian Broad-
casting Commission is consider-
ing the erection of broadcasting
stations to be devoted exclusively
to educational broadcasts in-
tended for the back-blocks. We
were informed by the London
representative of the Australian
Broadcasting Commission that
while the Comumission has always
been alive to the possibilities of
educational broadcasts, no such
scheme as that outlined above
has been contemplated.

At present a great number of
educational broadcasts are given
under the School Broadcasting
Scheme. These programmes are
radiated from twenty stations,
covering the major portion of
the six States.

It is expected that school
broadcasting will come up for
consideration by the new
Commission which  will  be
appointed in October.

RADIOLYMPIA TELEVISION

SCHEDULE
HE television transmissions
specially designed for
demonstration purposes at

Radiolympia this year are timed
as follows:—

12 noon — 1 p.m.

3.30 — 4 pm.

6.30 715 p.m

8.30 — 9p
This is with the exc €pt1()ll of the
opening day, August 24th,

when the transmissions will not
begin until 3.30 p.m. The pro-
grammes are in addition to the
usual daily transmissions . at
3 p-m. and 9 p.m., and they will
be produced at Olympia in the
glass-walled studio which will
enable the public to see artistes
at work before the cameras as
well as the transmitted picture
on the viewing screens of the
demonstration receivers.
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NEWS OF

MODERN YACHT’S WIRELESS
INSTALLATION :

FEVV vachts have been fitted

with such comprehensive
wireless equipment as Mr. Ber-
nard Docker’s 834-ton Shemara,
built by Thornycroft and Com-
pany.  The apparatus, installed
by the Marconi Company, per-
mits of world-wide telegraphic

has been fitted having a perform-
ance and degree of precision
equal to that of apparatus used
in transatlantic liners. A Mar-
comi Echometer is also fitted, to-
gether with -an automatic re-
corder which, when switchéd on,
plots a permanent and continu-

ELABORATE
WIRELESS EQUIP-
MENT has been fitted
i the new luxury
motor-yacht Shema-
ra, the wireless room
of which is shown,
right.

(Photas.:  Ceurtesy o/
“Yachting World ™)

BROADCASTING
IN MADRAS
“ Short-wave Village Receivers
A UNIQUE feature of the
broadcasting development in
the Madras Presidency, where a
short-wave station was recently
opened, is the installation by the
Government of Madras of
short-wave receivers for villages
over a large area. The use of
village receivers for short-wave
listening is a new development,
for it is only by the use of such
a service that communities at
such distances as 300 miles
away from the transmitter can
be served satisfactorily during
the summer months when
atmospherics are at a minimum.
Consistent with the principle
of development adopted by All-
India Radio, the Madras centre
includes a  low-power medium-
wave station (0.25 kW) and a
10-kW short-wave station. The
medium-wave station is situated
in Egmore, Madras, where are
also  the studios and offices,
whilst the short-wave station is
some six miles south of the city
at Guindy. The medium-wave
transmitter gives a reliable ser-
vice for the city, whilst the short-
wave station covers the Presi-
dency, which is approximately
1,000 miles from north to south
and 500 miles across from coast
to coast.

communication and radio tele-
phonic  communication over
several hundred miles. For tele-
graphic purposes the apparatus
consists of  a 1-kilowatt
CW/ICW installation. There
are two transmitters, one Type
381, covering 600-800 metres,
and the other Type 308, covering
16-40 metres in four ranges. The
medium-wave transmitter can be
relied on for a working range of
up to 1,000 miles. The asso-
ciated receiver, Type 3324,
which is’ capable of receiving
spark, ICW, CW and telephony
signals, covering the extremely
wide range of 15-20,000 metres.

In zddition, a radio telephone
transmitter, Type TWi2, which

is capable of emitting signals
within the small craft radio

waveband of 100-250 metres, is
installed. The robustness and
utility of this instrument is in-
stanced by the fact that it is of
the type with which the Marcont
Company has equipped many
trawlers.  The associated re-
ceiver, Type 394A, covers 100-
2,000 metres, which, in addition
to embracing the small craft and
marine mobile bands, enables
meteorological  reports  trans-
mitted by various British and
Continental stations to be re-
ceived.  This equipment also
permits of two-way conversation
with the Post Office shore sta-
tions and other ships.

A direction-finder, Type 579,

ous record of the contours of the
sea bed. When a continuous
record is not required the depth
can be seen on avisual indicator
by means of a ‘' péak " of light
flashing on a graduated scale.

SNOWDON 56 MC/'S TESTS
IN view of the interest taken

in the recent 56 Mc/s tests
from Snowdon, Mr. David S.
Mitchell, GW6AA will be carry-
ing out a fusther series on Sep-
tember oth,” 10th and 11th.
Incidentally, the last two dates
coincide with the GW 356 Mc /s
Trophy Contest.’

Times (B.S.T.) of operation
will be as follow : —

Friday, September 9th, 19.30.22.30
€20.30-21.30 CW only.)

Saturday, Soptember 10th, 12.00-23.30
€14.36-15.30 . CW only.)

8 Sepiember t1th, 09.30-20.00

unday,

(14.30-15.30 CW only,)

Schedules with stations over
eighty miles distant are wanted,
and all reception reports will be
appreciated and acknowledged
by Mr. David S. Mitchell,
GWHAA, The Flagstaff,»Colwyn
Bay, North Wales,

In addition to other aerials a
bi-directional beam array, con-
sisting of eight vertically-stacked
di-poles, fed in phase, will be
used. This will be directed
along a line drawn from Sligo,
I.F.S., to South Foreland, Kent,
and should effectively cover
Dublin, Shrewsbury, Wolver-
hampton, Birmingham and Cov-
entry. It is hoped that as many
stations as possible along or near
this line will co-operate.

While on Snowdon  Mr.
Mitchell will be pleased to listen
for any station on 11z or 224
Mc /s, and to reply on 56 Mc/s.
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THE WEEK

WIRELESS PIONEERS

After Forty Years of Service
UGUST, 1938, marks the
completion of forty years’
service in the Marconi Company
by two of the best-known living
wireless engineers. Mr. P. W.
Paget and Mr. C. E. Rickard
joined the company in. 1898 as
technical assistants to the late
Marchese Marconi, and they are
respectively the second and third
engineers of the company to
complete forty vears in its ser-
vice, the first being Marconi
himself, who died on the fortieth

anniversary of its foundation.
They have been closely asso-
ciated with such historic experi-
ments as the transmissions from
the Needles wireless station in
the Isle of Wight and at Bourne-
mouth in 1898, and three years
later with the work in New-
foundland which resulted in the

A FIFTY-KILOWATT
medium-wave transmitter has
been built for the Teatro Colon
in Buenos Aires, primarily for
the purpose of bringing opera
into the homes of listeners.
The transmitter, which was
built by the Compania Stan-
dard Electrica Agentina, is
the first high-power station out-
side the U.S.A. to use the new
high efficiency Doherty amplifier
developed by the Beil Labora-
tory. Mr. Doherty is shown
standing beside the amplifier
unit. The aerial, a shunt-
excited earth vertical radiator,
778ft. high, is the highest of its
type in the world.

P

reception of the first wireless sig-
nals across the Atlantic,

Mr, Paget was intimately asso-
ciated with Marconi in his ex-
periments for some time after
that date, and when the engi-
neering staff of the Marconi
Company increased in size he
continued until quite recently to
carry out valuable work in other
departments of the company.
I%e enters upon his retirement
with the good wishes of his many
friends throughout the world.

Mr. Rickard, who will con-
tinue in the company’s service,
has in later years been associated
with the development of wireless
services in all parts of the world.
He has taken part in practically
every international conference
on wireless matters and his
friends wish him many years of
continued service.

B.B.C. MOBILE FILM UNIT

" Not to Rival News Reels

ATCHERS on the terrace

at Alexandra Palace last
week saw the arrival of the
B.B.C.’s latest outfit on wheels
-—a mobile film unit comprising
camera, sound head, and al
the mnecessary equipment for
making ‘‘shorts’’ and general
interest films for television pur-
poses.  We understand, how-
ever, that there is no intention
to rival the news reel com-
panies, even if this were pos-
sible, which it is not.  The in-
tention is simply to improve
the already existing arrange-
ments for gleaning short lengths
of film for inclusion in television
plays. The addition of sound
equipment is a useful innova-
tion.  Hitherto it has been
necessary to rely on records for
effects and '’ noises off.”’

TWO FAMOUS VOICES

AT the time of going to press
the advance programme
schedule of the B.B.C. brings
two of the most famous radio
personalities on to the air next
Sunday at the same time.

Christopher Stone, most popu-
lar B.B.C. speaker of his day,
appeals on behalf of the Sussex
Diocesan Association for Deaf
and Dumb at 8.45 p.m. in the
National programme. On the
Regional wavelength at that
time C. H. Middleton, who is
undoubtedly Christopher Stone’s
successor in the public esteem,
will be appealing for funds for
the Swiss Cottage School for the
Blind.

Whether this ‘‘clashing’’ of
personalities is intentional or
not, it is surely an outstanding
example of mismanagement.

HIGH-POWER STATION FOR
JICELAND -
HE beginning of the month
saw the inaunguration of the
new 100-kW long-wave Marconi
broadcasting station at Reyk-
javik. The opening ceremony
was witnessed by H.R.H. Crown
Prince Frederik of Denmark,
and the station, working on
1,442 metres, was started up by
H.R.H. Crown Princess Ingrid.
An order for the erection of a
1-kW relay station to operate on
a medium wavelength has been
placed by the Icelandic Govern-
ment. It is to be installed at
Eidar, on the east coast of Ice-
land, and will relay programmes
radiated from Reykjavik.

WIRELESS APPRENTICES IN
THE ARMY ,
OF the 2,428 apprentices now
undergoing various courses’
of specialised training in the
Army, 212 of them are at the
Wireless Training Centre, Cat-
terick. Of this number 107 are
taking a course as instrument
mechanics or component makers,
70 are training as operators, and
35 as electricians and part assem-
blers.
An exhibition illustrating the
type of work which apprentices

“are put to was opened last week

at Charing Cross Underground
Station, London. It will remain
open until August 13th.

FROM ALL
QUARTERS

Radio Sofia: New SW Transmitter

Burcaria is suspending trans-
missions from its short-wave
station, LZA, at Sofia, which
works on 35.44 metres, prepara-
tory to the inauguration early
next year of a new 2o-kilowatt
transmitter. The present 1.5-kW
plant, it is understood, will be
used for wireless telegraphy.

Short Waves Replace Cables

I the Scandinavian  Post
Office’s original scheme for its ex-
tensive expansion of the inter-
State telephone services it was
proposed to lay new cables be-
tween Denmark and Sweden and
Denmark and Norway. It bhas,
however, been found that the cost
will be much less and that the
‘phone rates can be reduced by
some 50 per cent. if short-wave
telephone links are used instead

of the proposed cables.

Golden “Mike” for Radio Operator

Tre traditional gold watch is
out-dated for presemrtation pur-
poses, at least as far as radio
achievements.  are concerned.
Richard R.. Stoddart, the N.B.C.
engineer who accompanied
Howard Hughes on his recent
round-the-world flight, was, on
July 26th, presented with a gold

microphone at a luncheon in his

honour at Radio City, New York.
In addition, Mr. Stoddart was
handed an illuminated scroll cit-
ing his achievements in radio and
aviation.
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LW.T. PRESIDENT. For the
third year in succession Mr.
Sydney A. Hurren, head of
the Department of Radio Tech-
nology at the Northern Poly-
technic, London, has been nom-
ina‘ed for election as President
of the Institute of Wireless
Technology.

Finnish Television

FoLLowinG the decision of the
Finnish Government to undertake
the arrangement of the next
Olympic Games contests, the
Finnish  broadcasting organisa-
tion, Suwomen Yleisradio, is tak-
ing . a - greater interest in tcle-
vision. It is rumoured that it is
negotiating with a German firm
for the installation of a television
transmitter and the provision of
a number of television rooms
(Fernsehstuben) in various parts
of Helsingfors.

Listen for Thesz

Tue Oxford University Expedi-
tion in Greenland may be heard
on the 20- and Bo-metre amateur
bands using the call-sign OX70U.
Readers’ reception reports may
be addressed to Mr. Andrew Croft,
Leckhampton IHouse, Cambridge.
Signals emanating from an Ameri-
can Expedition in the Belgian
Congo are also being radiated on
the same wavebands with the call-
sign 0OQs5ZZ.

2}~metre Experiments

Mr. J. N. WarLkegr, Gs5JU, of
Bristol, is attempting 1o organise
a 112-megacycle (24-metre) link-up
of interested amateurs. Those who
contemplate either transmission or
reception on this ultra-high fre-
quency should communicate with
Mr. Walker at 4, Frenchay Road,
Bristol. -

B.B.C. Theatre Organ

Ir is fitting that, prior to his
relinquishing on November 1st the
position of Staff Theatre Organist,
Reginald Foort has written a
booklet describing in  a very
pleasant and non-technical manner
“one of the grandest and most
versatile and satisfying organs in
the world ""—to use his own words.
This well-illustrated 16-page book-
let, ** The B.B.C. Theatre

Organ,”’ is published by the
B.B.C. at fs. Incidentally, to-
night  (Thursday), at 9¢.30,

National listeners will be given a
demonstration by Foort of the
apparently inexhaustible variety
of sounds which can be produced
from the instrument.



TNHE tuning dial is the feature
which attracts first attention in
this receiver. lts appearance is
striking and its functional design

includes many original ideas in addition to
the now almost universal feature of auto-
matic tuning. V

Ten settings are provided by the tele-

phone-type dial, giving a choice of eleven™

stations, since Luxembourg on long waves
and London Regional on medium waves
are arranged to coincide. These stations,
together with Droitwich and the Nationals,
are adjusted at the works and the remain-
ing seven settings are left to the customer
or his dealer. A station name sheet is
supplied from which discs may be cut for
msertion under celluloid covers in the fin-
ger-holes.

The selector does not call for separately
adjusted trimmers, but works on the prin-

FEATURES. —Waveranges.
—(1) 16-52.5 meires. (2) 195-560
metres.  (3) 810-2085 metres.
Circuit.—Var-mu penfode RF
ampl. — triode-hexode frequency
changer—var.-mu  penfode IF
ampl.—double-diode-lriode  Ind
det., AVC rect. and Ist AF
am}}l.—-wtr'iode outpuf valve. Full-
wave valve rectifier. Controls.—
(Iy *“Teledial” station selector
and slow-motion tuning confrol. (2)
Volame. (3) Waverange. ({) Tone
and var. selectivity. (5) Mainson-
3 off switch. Price.-—]1% guineas. Makers.
i —A. C. Cossor Ltd., Highwry Grove,
‘i London, N.5

ciple of locating the main tuning conden-
ser at predetermined points by adjustable
spigots on the arms of a selector plate.
The act of depressing the arms also mutes
the receiver so that intermediate stations
are not heard when passing from one set-
ting to another. The dial 1s geared to
reduce its 300-degree rotation to the 180
degrees required by the condenser and is
also provided with an auxiliary slow-
motion drive for fine tuning on short
waves or for general listening. The ease
with which the ‘‘Teledial” can be
switched from one part of the scale to
another when using the set as an ordinary
receiver is a welcome relief from the
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. COSSOF, MODEL 397

A Well-Designed Chassis Incorporating a

Mechanical Station Selector

comparatively laborious rotation of the
conventional two-speed drive.

More than forty medium- and long-
wave station names are marked on the
rectangular space surrounding the dial.
Indirect illumination is provided by pilot
lamps under detachable shields at each
side. No wavelength scale Is provided,
but the wavelength of each station is given
alongside its name, and interpolation
is easy if intermediate settings are re-
quired at any time. The range of adjust-
ment given to each finger-hole is suffi-
cient to overlap its neighbours and a key
15 provided for setting to any of the
stations falling within its territory.

On the short-wave range no wavelength
ar frequency scale as such is provided,
but the amateur and broadcast bands are
indicated and each 1is sub-divided
arbitrarily into from 10 to 40 *‘degrees.”
Thus one might log a station as ““37 on
the 4o-metre amateur band'’'—a very
practical, if unconventional, method and
one which should go a long way to ease
the difficulties of those in search of enter-
tainment on a waveband devbdted mainly
to commercial traffic.

When so much trouble has been taken

over what may be termed an external -

feature, it is very gratifying and somewhat
unusual to find that the circuit and
chassis show a corresponding advance in
design. This receiver can justly claim to
be included in that .select group of sets
which we would describe as *‘ finished de-

The circuit includes an RF stage and two degrees of selectivity are provided in the IF amplifier.
The automatic tuning device being essentially mechanical does not show in the circuit diagram,
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’

signs.””  So many sets give good promise
by high sensitivity or pleasing quality of
reproduction and then disappoint by plac-
ing a self-generated whistle on one’s
favourite station, or by too limited an
AVC action on short waves, The Cossor
Model 397 makes no such reservations, and
after working systematically through.the
usual series of tests we were still able to
maintain our first favourable impressions.

The quality of reproduction has that
clarity which one always associates with
a triode output valve properly biased and
matched, and is notable for a remarkably
fine bass response, which reason says
must be artificial in a table model, but
which is, nevertheless, very acceptable to
the ear. The volume control is well
graded and there is a tone control com-
bined with the variable selectivity switch
for those who require something less than
a just balance between high and low notes,

Negligible Interference

Reception on the medium-wave band
is as clear and bold as the tuning dial
itself. There are no self-generated whistles
either from second-channel interference or
from overloading of the frequency-changer
on the local station. Selectivity permits
an approach to the London Regional
within 14 channels on either side at a dis-
tance of 15 miles, and the sensitivity is
exceptionally good. On long waves the
Deutschlandsender is not only clear of in-
térference from its neighbours in wave-
length but is lifted by the AVC to a com-
parable volume level without undue back-
ground noise. A good signal-to-noise ratio
and AVC much above the average are ap-
preciated best of all on the short-wave
range where signals are steadier and more
serviceable than wusual.  During the
period of our test, atmospherics were bad,
and the short-wave range was often the
most pleasant to explore. Second-channel
repeat points are absent, even at the lower
end of the scale.
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Looked at from every angle, this is un-
doubtedly one of the best sets which
Cossor have turned out, and may well
prove a landmark in the history of the
firm’s development.

The performance is to some extent
accounted for when we look into the cir-
cuit diagram and the specification of com-
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of selectivity are provided by the well-
tried method of switching in a third cir-
cuit to modify the coupling. Both input
and output IF transformers are adjusted
simultaneously at the works by means of
the latest Cossor double-beam, cathode-
ray tube. The output IF transformer is
centre-tapped- on both primary and
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EXTERNAL SPEAKER

Wireless World

COPYRICHT

A 10-inch loud speaker gives exceilent quality of reproduction aided by the cabinet design
and the damping afforded by the triode output stage.

ponents.  Separate -‘tuned transformers
with optimum coupling on each wave-
band precede the RF amplifier, which is
tuned-transformer coupled to a triode-
hexode frequency-changer.  There are
thus two tuned circuits before the fre-
quency-changer, which accounts for the
good signal-to-noise ratio and low second-
channel interference. The oscillator sec-
tion of the main tuned condenser has
vanes specially shaped to avoid the neces-
sity of a padding condenser on short
waves.  An unusual form of switching is
associated with the oscillator circuit, and
some of the reaction coils, as well as the
tuned circuits not in use, are short-cir-
cuited. In the short-wave coils the turns
are located on grooved formers to ensure
frequency stability, and a new type of
moulding material has been adopted for
the purpose.

In the IF stage, frequency stability has
again been given careful consideration,
and permeability-tuned, iron-cored coils
are used in association with fixed silver-
sprayed mica condensers, Two degrees

secondary to match the loading of the
AVC and signal diodes, and the muting
switch associated with the ‘ Teledial ”” is
connected to the grid circuit of the triode
amplifier portion of this valve. Resist-
ance-capacity coupling is used between
the first AF stage and the 2XP triode out-
put valve.

Unit construction has been adopted,
and the power pack and output stage are
mounted as a separate unit below the re-
ceiver chassis proper. In the latter the
tuned coils are also assembled in units
comprising the aerial, RF coupling and
oscillator circuits. The cabinet is well
finished, and its shape lends itself to a good
layout for the loud speaker and the two
chassis from the acoustic point of view,

Sockets are provided for the attachment
of a gramephone pick-up, and there is a
switch-type extension loud-speaker plug

-which may be used to cut off the internal

loud speaker if desired. As the jack
switch breaks the HT supply it is import-
ant that this should not be inserted unless
an external loud speaker is connected.
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THOUGHTS

ON THE |
RADIOLYMPIA |
AFTER NEXT |

ERY scon now you will be hear-

ing all about the trend of design

as reflected in the exhibits at
Radiolympia. There will be re-

ports of what has actually been accom-
plished in preparation for the coming
season. Another point will be plotted on
the graph of progress, allowing the curve
to be extended for another twelve months.
When a curve has been found to have a
certain trend. there is a temptation to
think it is bound to go on a little farther
in the same direction. Balloons can be
sent up to measure the temperature at in-
creasing heights, and from these readings
a graph of temperature against height
shows a downward trend. By extending
the curve a little way beyond the height
point to which balloons can ascend, the
temperature at still greater heights can be
known. Known? Guessed at! Not an
entirely wild guess, for there is at least a
probability that it will continue in a simi-
lar way for at least a little distance. But
it might suddenly reverse. How many
people have been caught this way with
share prices?  Just hold on till the price
goes up a little bit more before selling!
And a horse that has won this and that
and the other is bound, by all the rules
of form, to win the next race. Perhaps!

So extrapolation (as this extension is .

~be. - offering

The next step? Remotely con-
trolled built-in equipment for
domestic broadcast reception

called) is thoroughly unsound practice.
And as it is therefore universally popular
I propose to indulge in it a little.

In the first era of broadcast receivers
they consisted of miscellanesus boxes and
batteries and horns strung together with
wires. In the second, now on, they have
been tidied up into neat cdbinets contain-
ing everything. I have a conviction that
the third will be the built-in ‘era.

In the early days, operation of the re-
ceiver was everything. One spent hours
at the knobs. It was almost an unknown
thing to leave them and sit back and
enjoy the programme. Things have al-
ready moved on so

‘been less revolutionary change.
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‘| hings to Come

By “CATHODE RAY”

of the vehicle. Now, of course, these and

“many more often used items are built into

the original design. And in taking over a
house one does not expect to have to in-
stall lights and water p1p0> and drains and
so forth. ‘

A good reason for radio having hitherto
been a loose accessory is that it has been
evolving too rapidly to risk building-in.
But during the last year or two there has
So far
as appearance is concerned it has solidi-
fied into a rather expressionless form re-
sembling a tombstone or {as ‘' Diallist ~’
has aptly pointed out) a gas fire.  The
proper form for
radio has been

far from this that
the time spent in
turning the one re-

maining tuning
knob from
National to Re-

gional is a bore,
and in the coming
season  probably
every maker will
sels
with push - button

argued over and
over again with no
very satisfactory
conclusion. Is not
the lesson that it is
meant to have no
characteristic or in-
dividual form but
is really part of the
structure of the
house?  Some re-

tuning.  Soon the

ceivers already go
so far as to have no

general public will
no more expect to
have to devote
even a few seconds’
attention to getting the desired programme
than they expect to have to adjust the
electric light switch with some care in
order to turn it on.  The programme is
everything, and the means of getting it are
taken for granted.  There will be enthu-

“siasts, of coufse, just as there are still keen

motorists who do their own tuning for
speed ; but the great majority have no de-
sire to know the intimate details of either
carburettors or fre-
quency-changers.
So instead of
radio being ‘some-
thing tacked on to
the house as an
afterthought it will
be taken for
granted. In pre-
war days, after you
had paid an incred-
ibly stiff price for a
car the salesman
got a voluminous
notebook and pen-
cil and said,
‘““Now, Sir, what
about lamps, horn,
spare tyres, tools,
pump, repair out-
fit, etc.?”” And the
selected accessoriecs
were duly clamped
on to any con-
venient projections

Can we safely apply the principles of extra-
polation to forecasting radio progress?

dial tuning at all;
only a row: of but-
tons.  These can
just as well be let in Alush with the wall,
like modern lighting switches.

And talking about lighting, what would
we think of nelghbours who said of elec-
tric light: ““This is a fine thing, let us
have it all concentrated in one room ;
when we want light we will come into this
room, and, anyway, perhaps enough of it
will stray out to give a little light in the
othér rooms if we putin enough 100-watt
lamps and leave the door open”? Yet
that is how the majority still treat radio,
though it costs less to have a built-in ex-
tension wire and a loud speaker than to
have light extended from one zoom to
another. The less important rooms can
have less expensive speakers, of courss,
just as they have less expensive lighting
httings.

The receiver can be in any convenient
place, like a fuse and distribution box.
Already remote control of switching on
and off is quite cheap, and each speaker
can have its volume control.  Remote
control of station selection is not quite so -
satisfactory ; it can be done, but it is ex-
pensive. Seeing what has already been
accomplished there seems to be no reason
to doubt that this problem, too, can be
solved if the design and production people
have a mind to.

-1t looks as if radio may more ard more
resemble telephone equipment, with re-

*lays, automatic dials, multi-core wiring,

and standardised switches and units. And
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Things to Come—

when built-in  equipment has become
general, unless any extrapolation-upset-
ting developments occur, a permanent
dwindling in receiver sales is to be ex-
peeted.  The radio industry is slow to
learn the lesson that a continuous and

«No tuning dial ; only a row of buttons. ”
One of the new Invicta sets.

rapid expansion of output is not one of
~the {fundamental principles. TFhe last
season has been disastrous for some firms.
But already there is a definite tendency in
business to look on radio as one of many
domestic electrical needs. Not only so,
but it is becoming just one of many elec-
tronic applications. There is a wvast

Wireless
World

petential market for industrial and other
applications of the electronic devices that
were invented for, or at least greatly
stimulated by, radio—valves, cathode-ray
tubes, photo-cells, etc.

A considerable number of radio manu-
facturers have abandoned their original
object entirely; and others, including
some of the best-known names, now make
in addition electric fires, refrigerators,
irons, washing machines, telephones, and
other things. So it may be that in years
to come radio will lose its status as a
separate industry.

There - is one extrapolation-upsetting
element already here.  Where can tele-
vision be fitted into this shape of things
to come? A possibility, not quite minute
enough to be neglected, is that it will
prove to be a huge fiasco, not justifying
the creat expense necessary to keep it
going. At the other extreme there is the
belief that in time it will entirely oust
blind radio, just as talkies have sup-
planted silent films. A middle view
envisages both systems continuing side by
side, like motor cars and push bikes on
the roads. The motor vehicle, although
it has developed enormously, has not only
failed to supersede those propelled by
direct human effort ; it has not prevented
them from. increasing in numbers. Tele-
vision . but I think 1 have speculated
enough already to-day!

Demonstrations

TECHNICAL details of the arrangements
made for demonstrations of broadcast-
ing and television reception on the stands at
the forthcoming Olympia exhibition have
now been announced by the Radio Manufac-
turers’ Association. The aim has been to
simulate actual reception conditions, con-
trolled only to the extent of preventing the
cacophony which would result from unfet-
tered reception. For this purpose transmit-
ting and relay equipment is being installed,
and standardised signals are being distri-
buted by co-axial cables to the exhibitors’
stands which are being equipped with outlet
points simulating normal receiving aerials.
Television System.—Under normal condi-
tions the television programme will be re-
layed from Alexandra Palace, the signals
being picked up by an aerial (dipole with
reflector) on the roof of Olympia, and ampli
fied in a bread-band power amplifier, the
output of which is distributed on the basis
of ‘one cable to each stand taking the pro-

gramme. There will also be a small tele-
vision transmitter, modulated by signals

from the Radiolympia studio.

The outlets on the stands will be un-
balanced concentric cables with a charac-
teristic impedance of the order of go ohms,
and the signal will be of the order of 20
millivolts for full white picture.

Mediuwm-wave System —Two medium-
wave transmitters will be provided, taking
the same basic programme, which will nor-
mally be the sound part of the television
programme ; when this is unsuitable, or when
there is no television programme, the trans-
mission will consist of either a B.B.C
Regional or National programme, or else of
suitable gramophone records. The two
medinum-wave transmissions will be:—

Radiolympia ILocal on 8oo kc/s (375

“metres) with an intensity of approximately

at the Show

20 mullivolts ; this is a high-fidelity transmis-
sion, the frequency-characteristic of the
whole system being flat within 1 db irom
30 to 12,000 cycles, and the harmonic dis-
tortion being less than 3 per cent. for go per
cent. modulation.

Radiolympia Distant on 895 kc/s (335
metres) with an intensity of approximately
2 millivolts. This transmission will be ac-
companied by two others, to simulate typical
adjacent-channel interference ; these will be
some 30 db lower in intensity and spaced
g kilocycles above and below the carrier.

These two transmissions will be distri-
buted by means of broad-band power ampli-
fiers, feeding a system of co-axial cables,
from which the various stands are *° teed-
off,”” the outlets on the stands having at-
tenuators and networks to minimise the risk
of interference being carried by the feeder
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em from one stand to another, and also
to give the correct output level and imped-
ance ; this latter corresponds to the recom-
mendations of the R.M.A. Set Testing Sub-
Committee.

These two signals only will be distributed
on the medium wave-band ; it may be pos-
sible to receive other stations on some re-
ceivers ) but, according to the R.ILA. state-
ment, reception of other stations will imply
either an accidental set of conditions or else
a bad receiver.

News from the Clubs

Brentwood and Dis!riet Radio Seciety
Mon, Puab. See.: Mr. A. H. S Seott, 2. Norfolk Street,
Loundon, 'W.€.2,
The Society held their first DF field day on

July z4th. Members of the Ilford, Southend
and Romford Societies participated, several
well-known amateurs being present. At the

subsequent tea, the cup was presented to the
winner, GO6CT, of Southend. It is hoped that
the Essex societies will combine to hold several
joint field days in the future.

Romford and District Amateur Radio
Society

Headguarters: Y. M.C.A.,
street, Romford.

Meetings: Tuesdays at 8 p.m.

Hon. See.: My, R. C. E. Beardow, 3,
Chadwell Heath.

The Society has now settled down at the new
headquarters, and the first evening was spent
doing Morse practice and making final arrange-
ments for the district DF field day, three teams
for which have been entered from the club.

Red Triangle Club, North

Geneva Gardens,

Eastbourne and District Radio Society

Headquarters: Room,
S$chool, BEas

Hon. See.: Mr.
bourne,

At the July 25th meeting Mr. F. G. Wing-
field explained the Society’s five-metre trans-
mitter, which was designed and built by him-
self. The transmitter consists of a ‘““6A6 "
tuned plate-tuned gnid oscillator which s
choke-modulated by a ** 61.6G,” HT heing ob-
tained from an ‘* 8o’ rectifier. Later Mr. G.
Catt gave an account of the super-regenerative
quench receiver, and demonstrated a three-
valve meodel ‘of his own.

The - Science
hourne.
T. G. R, Dowsett, 48, Grove Road, East-

Cavendish  Senior

A PRIVATE MOBILE
STATION

WELL-KNOWN  Canadian sports com-
mentator, Harry Foster, is now using a
mobile studio, which _has been designed
specially for him by a radio engiheer, Howard
R. Hilliard. This £3,000 unit, the interior of
which is lined with acoustic board backed by
spun glass, is fitted with a 3z2-wait public
address amplifier, the output of which is fed
to  Celestion  loud

speakers set.in the
side- of the van, and
a broadcast line am-
plifier, which has four
low - impedance in-
puts. The output from
the 14it.-long studio,
which includes o
piano and has ac-
commodated a choir
of sixteen voices, can
be simultaneously fed
to the PA amplifier
and the line amplhifier.
For ease of manipula-
tion all the controls
are located in " the
front of the car.
The unit. has its
own power supply,
which is driven from
the engine of the car.
The rating is 400
watts, the normal
voltage being 170,
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CBTAINING A
LICENCE—AMATEUR
WAVEBANDS—
SPECIAL CODES

S a pastime, wireless transmission
offers an attraction that few, if
any, other hobbies can rival, for
it enables a close and often inti-

mate contact to be made with others hav-
ing the same interest in all parts of the
world. Friendships are made and endure,
cemented by the common bond of radio,
yet the people concerned may never meet
face to face.

There are no national or hnguns’uc
barriers, for in amateur circles a language
understood by all is employed which,
though basically English, would probably
cause some distress to students of etymo-
logy. Nevertheless, it serves its purpose

quite well, even though it has many short-
comings.

Of those who listen extensively on the
short waves many, no doubt, wish that
they also could take an active part, especi-
ally when an operator of an amateur
station is heard exchanging ideas or
describing some new aerial system recently
installed, and which has probably made
a marked improvement in the signal
strength, with another perhaps several
thousands of miles away,

. A corner of

© Amateur
Transmitting
Station G6DH. -
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By H. B. DENT, G2MC

Fortunately, in this, as in many other
countries, amateurs are permitted to in-
stall and operate wireless transmitters, but
only under licence by the competent
authority, who in Great Britain is the Post-
master-General.

For obvious reasons, indiscriminate use
of ~ wireless transmitters could not be
allowed, especially as the short waves are
now so fully occupied by essential Govern-
ment and commercial services. Amateurs
are restricted to certain narrow bands of
wavelengths and the limits laid down must
not be exceeded. Encroachment on other
people’s territory is one of the worst
offences an amateur can commit.

A fairly good knowledge of the opera-
tion of a wireless transmitter is necessary
before a licence to radiate signals
will be granted. On the other
hand, permission to build and ex-
periment with transmitting equip-
ment can be obtained if a non-
radiating aerial is employed.

This might be regarded as the
first step, as it enables the beginner
to acquire the necessary skill and
to familiarise himself with the

““on the air.”’

Of course, every applicant
should have in mind some definite
line of experimental work. If it
can be carried out without the need
to radiate a signal the licensing
authority might decide that an AA
(artificial aenal) permit will suffice.

A simple two-valve transmitter de-
signed for both telephony and
telegraphy that was described in The
Wireless World of June 11th, 1937.

The design of transmitting aerials and
directional afrays of small physical dimen-
sions offers a field for useful amateur
activity, while circuits of high efficiency
giving the maximum amount of radio-fre-
quency energy in the aerial for a given
input power would make a useful contri-
bution to the general fund of knowledge.

The ultra-high frequencies are as yet an
unknown quantity, and the amateur
might usefully employ his time in investi-
gating the propagation of waves, aerial

equipment before actually going’

design and other matters in connection

with this part of the radio specirum.
The authorities require fairly full details

of the actual experiments it is proposed to

-undertake before issuing a licence to

transmit. For permission to use a radiat-
ing aenal it is necessary to possess a good
knowledge of the morse code, and each
applicant has to pass a test at 12 ‘words
per minute.

There is a good and sound reason for
this. Although only telephony transmis-
sions may be contemplated, the ability to
read morse is essential, for should one’s
signals be causing interference with any
Government or commercial station operat-
ing on the short waves, the affected station
might find it necessary to acquaint the
amateur station with the facts by radio.
As the majority of such stations are not
equipped for telephony any message of
this kind would be sent out in morse.

Even were no such stipulation made, the
amateur in his own interests should know
the morse code, as a very large number of
amateurs eschew telephony and earry out
all their tests on CW. Furthermore, it is
simpler and cheaper to build a CW trans-
mitter than one for telephony.

Initial Gutlay

The financial aspect of transmission may
have to be taken into account, and it will
be encouraging to those who are attracted
by the subject to know that a simple low-
power transmitter for CW operation of,
say, 10 watts input, can be built for about
£6, or even less by adapting any suitable
receiving-type components for the pur-
pose.

If telephony is required the cost will be
greater, although there are some modula-
tion systems that do not add much to the
cost of the equipment. A telephony trans-
mitter need not cost more than abeut one
and a half to twice the price of a simple
CW set,

These must be regarded as minimum
prices, for if the very best materials are
used the cost can be anything the builder»
likes to make it.

Since there is so much to learn regardmg
the correct operation of a transmitter, the
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beginner would be well advised to become
thoroughly acquainted with the subject by
making all the initial experiments and
tests with a non-radiating aerial. As
already stated, it is first necessary to
obtain a licence from the P.M.G.

A call sign is allotted but without the
international prefix G, and it consists of
three letters preceded by .a figure. The
call sign allotted to holders of a full licence
comprises a figure and two-letter combina-
tion with, of course, the country of origin
prefix..

For the AA licence (artificial aenal) an
annual fee of 10s. only is required, and
the applicant does not have to pass a test
m morse.

"The annual fee for a radiating aerial
licence is £1, and ss. has to be paid to
cover the Post Office expenses of the morse
test. This permits the use of a power of
10 watts, which is the power input (anode
volts x anode current) to the valve or
valves delivering the RF oscillations to
the aerial. Under certain conditions the
ase of more than 1o watts is allowed, hut
this privilege is generally only granted
after some experience has been had \wth
the low-power apparatus.

The normal transmitting licence covers
the use of wavelengths of the order of 160,
42 and 21 metres, but by special perms-
sion of the Postmaster-General the 5- an
1o-metre wavelengths may also be used.
There is also an 8o-metre waveband in
which amateur stations are allowed to
transmit, but for this special permission
has to be obtained.

The full extent of these wavebands is
given in the following table. These are a
shade narrower than those assigned by in-
ternational agreement, there being a re-
striction of 5 kc/s each end on the 1.7,
3.5 and 14 Mc/s bands and 10 kc/s on
the 28 and 20 kc/s on the 56 Mc/s bands.

These wavebands are halmomcally re-
lated, a very convenient arrangement as
the beginner will find when he commences
to design a transmitter for use on two or
more of the amateur frequencies.

The fact that the even harmonics will
fall within amateur territory is of interest,
but it does not mitigate the offence of
knowingly radiating harmonics yet taking
no action to suppress them. For it must
not be overlocked that if the even har-
monics are being radiated there is the like-
lihood that the odd ones are present also,
and these will not fall in the amateur
bands.

Every experimental transmitting station
must possess apparatus for the correct

Wireless
Werld

measurement of frequency, and the pos-
session of a quartz crystal with a certifi-
cate stating its frequency is obligatory.
This crystal must have its fundamental

International Q Code.

Abbreviation. " Meaning.

QRA My station is located at..........

" QRB My distance from youis..........
QRG I am transmitting on a wavelength

{or frequency) of ............

QRJ Your signals are too weak to read.
QRK I am receiving very good signals.
QRM Reception is marred by interference
QRN Atmospheries are very bad.
QRS :Please send slowly.
QRT I am now closing down.
QRU I have nothing (more) for you.
QRZ You are being calledby ..........
QSA The strength of signalsis1...... 5.
QsD Your signals are difficult to read.
QSH I will acknowledge your message.
QSso- I am in communication with . ...

If the abbreviations are followed by an
interrogation mark they become questions
having the same general meaning.

Another set of abbreviations used extensively
by amateurs is the RST Code, which is employed
in reporting on the reception of CW transmissiomn.
This is a figure code and conveys a wealth of
information in the shortest possible manner.

RST Code.

Intelligibility. R.
1. Audxble but unreadable signals.
2. Signals occasionally readable.
3. Signals readable with difficulty.
4. Good readable signals.
5. Readable without any difficulty.

.Signal Strength. S.
1. Signals just audible.
2. Too weak to understand message.
3. Clear signals but very weak.
4. Fair and readable signals.
5. Moderately strong transmission.
6. Good signals.
7. Clear and strong signals.
8. Transmission very good.
9. Extremely strong signals.

Quality of note (tone). T.

1. Raw AC tone.
2. Rough signals poor smoothing.
3. Fair tone but inadequate smoothmg.
4. Rough DC tone.
5. Fair DC tone but prominent key thumps.
6. Fair DC note.
7. Pure DC tone but noticeable key thumps.
8. Steady DC note.
9. Pure crystal control DC note.

The intelligibility, or R, abbreviations are
also used in reporting on telephony signals.
The same meanings apply only the figure is

- preceded by the code letters OQSA.

One example will suffice to show’ the grvat
saving in transmitting time by the use of this
code. A station might send this cryptic morse
message . . . hr ur sigs RST 4350. . . . Inter-
preted it means, ‘I am receiving good readable-
signals of moderate strength with pure crystal-
controlled DC tone.” :

Thus with fourteen characters a message is
conveyed that if sent in full would require the
use of 8o.

As the morse code has been printed in Fhe
Wireless World on several occasions, it will not
be reproduced here.

WAVEBANDS ALLOCATED TO AMATEUR USE. ~
Designation Frequency in ks/e. | Wavelengths in metres. Remarks.
Band.

1.7 Me/s. 1720— 1995 1744 —150.4 Normal amateur band.

15 {3-’ 5— 3630 856 — 82.7 Special experimental band.

R 3690— 3945 814 — 76.2 Shared with other services.

7 o 7005— 7295 42.83 — 41.13 Normal amateur band.
4, 14005—14395 21.42 — 20.84 Normal amateur band.
28 ' 2801029990 10.71 — 10.003 Special experimental band.
56 56020—58500 5.36 — 5.13 Experimental, television and amateur.
Ve 58500-—59980 513 — 5.60 Experimental and amateur.

129

frequency, or one of its harmonics, within
the band on which transmission 1§ to be
effected.

The crystal could be embodied in a
wavemeter, but most amateurs prefer to
use it actually to-control the frequency of
the transmitter, as by this means constant
monitoring is unnecessary.

Telephony or CW transmissions may be
made on the four lower frequency wave-
bands, and certain conditions are imposed
relating to the use of a pure DC supply
for the ancdes of the valves.

On the two higher frequency bands,
viz., 10 and 5 metres, tone modulation as
well as the other two systems may be em-
ployed.

Many abbreviations are used in amateur
circles in order to avoid sending lengthy
messages in morse. Use is made of the
International Q Code, and a few of the
more useful of these and their meaning:
are given on this page.

TELEVISION PROGRAMMES

An hour’s special film transmission in-
tended for the industry only will be given
from 11 am. to 12 noon each weekday.

THURSDAY, AUGUST 1r1th.
3, Furopean S\nmmmﬂf (hampxons}ups 0.B.
from Wembley. 3.20, " King of the Congo ”
An épic of the ]unole by Roger VIdLDouwall
4-4.20, O.B. from Wembley, contmued

9, “ Banmana Roval "—revue. 9.30, British

Movietonews. 9.40, Film: * White Magic.”
9.45-10.5, “ Rococo "’ — one-act comedy by
Granville Barker.

FRIDAY, AUGUST 1:zth.
3, European S\\mlmm" Championships : O.B.
from Wembley. 3. 20 Comedy Cabaret, in-

cluding George R()bev and Charlie Higgins.
3.50- 4 10, O. B. from Wembley, Lontmued

9-10.30, ~° Who Killed Cock Robin ? 7 a"play

by B Imer Rice and Philip Barry.  Cast includes
Rosalyn Boulter and A. Bromley Davenport.

QATURDAY, AUGUST 13th.
3, European Swimming (‘ “hampionships
from Wembley.. 3 20
on Thursday at 9 p.m.).

0.B.
" Banana Royal” (as
3 50-4.10, O.B. from

Wembley, continued.

9, “ King of the Congo ’*
3.20).  9.40,
Telecrime No. 1,

(as on fhurschv at
Bntxsh Movietonews. - 9.50,
 The Backstage Murder,” by

“Mileson Horton and H. T. Hopkinson.

SUNDAY, AUGUST. 14th.
8.50, News Bulletin.' 9. 5210.30, “ The Student
of Prague’ '—Operetta Film.

MONDAY, AUGUST 15th.
3-4.30, “ Who Killed Cock Robm P
Friday at g p.in.).

9, Cabaret, including Nina Devitt, and the
Amaut_ Brothers. 9.40, British Movietonews.
9.50, Music Makers: Rawicz and Landauer.
10, Interval Music. 10.25, News Bulletin.

TUESDAY, AUGUST 16th.

3, Cabaret (as on Monday at 9 p.m.). 3.40,
British Movietonews., 3.50, Music Makers.

9, **Thank you, Mr. Ghost ”"—play. 9.35,
Patrick Bellew with Leslie Mitchell, in ‘“ Car-
toonist's Corner.” 9.45, Shove Ha'penny.
9.55, Cartoon Film. 10, Music Makers, Eileen
Jjoyce. 10.10, Interval Music. 10.25, News
Bulletin.

WEDNESDAY, AUGUST 17th.
3, Wilfred Walter in original sketches. 3.10,

Cartoon ¥ilm. ' 3.15, Hogarth Puppets. 3.25,
Gaumont-British- News, 3.35, Little Show.

{as on

9, Harry Roy and his Band. 9.30, Cartoon
Film. 9.35, British Movietonews. 9.45, Mar-

cella Salzer—One Woman Revue.
Music. 10.25, News Bulletin.

10, Interval



130

7

Avian D-F

’I‘HE recent reports from Nantes that

carrier pigeons seemed dazed and com-
pletely lost their bearings when in the neigh-
bourhood of a huge dump of scrap-iron are
in some ways very surprising. It seems to
be recognised that the natural direction-
finding apparatys which forms part of the
carrier pigeon’s make-up (though just what
part it is no one knows for certain) is thrown
out of gear when the bird is fairly close to
a transmitting station that is in action ; this
was demonstrated by experiments made
some years ago both in France and Aus-
tralia. But I don’t remember having seen
it suggested before that large masses of iron
could - have similar effects. Such effects
can’t, I am sure, be always observed.
Pigeon flying is a popular diversion in the
Sheffield district, where gigantic slag heaps,
containing goodness knows what quantity
of iron, are features of the countryside.
Wasn't it accepted that poor radio reception
in Shefheld at the time when the Manchester
station supplied the North with the B.B.C.
programmes was due largely to the girdle
of such slag heaps round the city? You
may remember that it was so difficult to
hear Manchester well that a relay station
had to be installed for Sheffield.

Worth Trying

It would be interesting to try the effects

_ of an electro-magnetic field on that curious

insect, the Oak Eggar moth. If, as I have
done dozens of times as a boy, you catch a
female of the species, put her into a little
cage and place her outside a window, males

will arrive in a very short time, even though

the nearest place where the moths are found
is a considerable distance away. Henri
Fabre proved in this way that the males
would come from places up to five miles
distant. He found, too, if I remember

THURSDAY, AUGUST 11th.
Nat., 7, ** At Your Service, Madam,”
musical play. 85, * Scarecrows,”

play. 8.45, Promenade Concert.
9.30, A Tour Round the B.B.C.

- Random Radiations

rightly, that the males lost the power of
locating a distant female if the antennz
were removed. If that is so, ‘‘antenna”
was a good word to choose for the radio
aerial! I don’t now live in a locality where
the Oak Eggar is found ; but if any amateur
transmitter of an experimental turn of mind
(and what amateur transmitter is not?) has
his home in a district where the moth is to
be captured, he might find it interesting to
discover whether the males come to a caged
female, placed near his aérial, when his
transmitter is not at work and are unable
to find the lady when it is radiating. The
experiment may have been tried already,
but I don’t fancy it has.
e "= "

Midland Television

THERE have been strong rumours of late
that the G.P.O. and the B.B.C. be-
tween them are to start television trans-
missions shortly from both Birmingham
and Manchester. One thing that one may
feel pretty sure of is that ‘‘shortly”’
doesn’t mean in a matter of weeks or any-
thing of that kind. It takes some time to
manufacture and install ‘a high-definition
transmitting plant. But, of course, the
B.B.C. does own the Baird plant at the
Alexandra Palace. I don’t know whether
it could be converted as a whole for the
E.M.L interlaced system, but much of it,
one would think, should be wusable as it
stands. The speech transmitter would pre-
sumably need no alteration and all the
generators and other expensive pieces of
apparatus are there asking for work. Man-
chester seems less likely than Birmingham
as the €ite of a television station. It’s true
that the coaxial cable goes to both, but
Manchester seems to keep it fully employed
for the telephone service. In any event,
stations erected outside London will have to
be content for some time with relaying the
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A.P. programmes. There isn’t the money
yet for regional studios and programmes.

An Alternative

The German high-altitude television
transmitter on the Brocken has proved to
have such a long range that it has been
suggested that we might do worse than erect
our first station outside London at some
point in the Pennines. It should not be
difficult to discover good spots by means of
a mobile ultra-short-wave transmitting out-
fit and it might be possible to find a location
for a permanent television station that

© would serve a very large part of the Mid-

lands. It has already been demonstrated
that a sensitive receiver can bring in the
television transmissions at a distance far be-
yond those thought possible only a year or
s0 ago. But the snag is that such a receiver
can be used only in places that are far from
roads carrying much motor traffic; other-
wise its sensitiveness proves its uncioing by
picking up so much interference that sound
and vision alike are spoilt. 1If only it were
a punishable offence for cars to radiate inter-
ference we could use sensitive receivers, and
it might be found that surprisingly few tele-
vision transmitters located in high-lying
places would serve the greater parc of the
country.

Afloat

HESE notes are written aboard a yacht.
The wireless has just announced that
the previous day was the hottest of the year
and that even warmer weather is expected.
When you're on the water with a- good
breeze blowing and your clothing consists of
a shirt and a pair of trousers, heat-wave
talk from ashore leaves you cold. Wireless
has proved a godsend. The other evening
we thought of starting on a longish run

“a " "a

BroadcaSt Programmes Nat. 720, Eddie Carroll and his

FEATURES OF THE WEEK

"TUESDAY, AUGUST 16th.

Orchestra. 8, Experimental Hour
(as on Sunday at 10.5). 8.30, Sea-
side Nights—Margate.

Reg., 8, B.B.C. Theatre Organ. 8.20

Theatre Organ,

Reg., 6.50, The National Town Criers’
Championship from Bridport. 8,
Sid Millward and his Band. 8.30,

Round the Concert Parties—
Broadstairs.
Abroad.

Berlin, 8, Salzburg Festival, ** Figaro,”
opera (Mozart).

Vienna, 8, * Berlin, 1838-1938,” Gala
variety from the German Radio
Exhibition.

FRIDAY, AUGUST 1Zh.
Nat., 8, *The Barber of Bag(.lad,"

comic opera, words and music by
Peter Cornelius. 9, Louis Levy
presents * You Shall Have Music.”
9.45, ** Adrift on a Seaplane Float,”
talk by Captain N. Macmillan,

Reg., 8, Variety from Southampton.
830, Three Sea Plays—No. 3,
“HM.S. Q5.” 9, Beethoven Pro-
menade Concert. 9.35, Speedway
Racing from Bristol.

Abroad.

Hamburg, 8.15, Lehar Concert.

SATURDAY, AUGUST 13th.

Nat., 5, Jack Hylton and his Band.
6.30, Talk on Sailing, by Michael
Braﬂ)y. 7.'5; Ben Oakley and his
Orchestra. 8, Promenade Concert,
with Lamond, solo pianist.

Reg., 8, European Swimming Cham-
pionships, Commentary from Wem-

bley. 8.30, Sing-Song, including
Tommy Handley, Bertha Wilmott
and George Robey.

Abroad.

Munich, 4-9.40, “The Valkyrie,”
opera (Wagner) from the Bayreuth
Festival.

Radio Eireann, 8.20, Choose Your

Announcer, finals in the competition.

SUNDAY, AUGUST 14th,

Nat., 4, Harriet Cohen, pianoforte.
6,20, ** Siegfried,” Act Il of
Wagner’s opera from the Bayreuth
Festival. 9.5, Songs of the British
Isles. 10.5, Experimental Hour:
* Job to be Done,” a Symphony of
Industrial America.

_+ Meet Them,

Reg., 6.30; Band of H.M. Royal Horse

Guards. 710, Orchestre Ray-
monde. 9.5, French Chamber
Abmatsll.c'

Radio-Paris, 8.15, “ Il Trovatore,”
opera (Verd) from Vichy Casino.
Vienna, 8.10, Verdi and Puccini Con-

cert by Vienna Philharmonic.
MONDAY, AUGUST 15th.

Nat., 7, Bungalow Club. 7.45, Eddie
Carroll, pianoforte, 8.25, Wagner
Promenade Concert. 9.45, The
Hon. Harold Nicolson talks on"The
Past Week. )

Reg., 8, Lew Stone and his Band.
8.50, *“ The Police Would Like to

" comedy. 930,
“Speed "—tunes in fast tempo.
9.45, General Release : Songs from
Current Films. -

Abroad. -

Vienna, 7.10, ** Don Giovanni,” opera
(Mozart).

Kalundborg, 8.20, Italian Opera

Music.

and 9.50, Tchaikovsky Promenade
Concert. During the interval, ** |
Knew a Man "—Thomas Hardy,
talk by Edwin Stevens.

Abroad.

Brussels 11, 9, Selection ** Lohengrin,”
opera (Wagner).

WEDNESDAY, AUGUST 17th.

Nat., 7, By Act of Parliament—talk by
Lynn Ungoed-Thomas on the Shops
(Sunday Trading Restrictions) Act.
8, Brahms Promenade Concert—

+ Solomon, solo piano.

Reg., 8, Vanety from Oxford. 3.30,
* Coronation Scot,” the story of
its journey by way of London,
Midland, North and Scottish Re-
gions. 9.15, Louis Levy presents
* You Shall Have Music.”

Abroad.

LtXiembourg, 7.30, Film and Operetta

rs.
Radio-Paris, 11, Two plays in
Esperanto. )
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through the night. But the weather fore-
cast said fog, so we decided to play safe,
though fog seemed the last thing to expect.
The fog duly came up in the small hours
and at seven o'cloek in the morning visi-
bility was a matter of yards. As we should
have had one rather tricky bit of naviga-
tion even in clear weather on our night run,
we were not sorry that we pinned our faith
to the weather man of the wireless and
stayed at anchor.

s "s "a

Battery Progress

THE other day when I had finished a series
of tests on some standard-capacity dry
high-tension batteries, it occurred to me to
compare the records of modern batteries
with those of identical tests made eleven
years ago. At that time there was not such
a thing as a 120-volt battery generally avail-
able. In the standard-capacity size the usual
range was 36 volts, 60 or 66 volts and either
g9 or 108 volts. At the prices then prevail-
ing a best-quality 120-volt standard-capacity
unit, had there been such a thing, would
have cost from zos. to 24s.  There were
others at lower prices, but their perform-
ances were vastly inferior. 1 remember one
such, which was announced to be ** specially
designed for loads of 1o milliamps and over.”’
With a nominal load of 10 milliamps it'ran
down, under test, to one volt per cell in
eleven days at 3 hours a day! Comparison
of the records of modern batteries with those
of yesteryear shows that very great progress
has been made. You can now buy batteries
every bit as good as those of ten or eleven
years ago at about one-third the price.
"= "= "a

The Elephant Problem

70U may remember the case 1 described a
week or two back of a forestry official

in Burma who had to use primary cells for
filament heating and was sorely puzzled to
know what to do when on tour, as the sway-
ing gait of transport elephants meant that it
was impossible to avoid spilling a good deal
of the electrolyte in the course of a day’s
travelling. Actually he was using wet ** air-
cells.” I wondered whether it wouldn’t be
possible to pour off the solution into bottles,
putting it back into the cells each evenmg.
I was not sure, though, whether the porous
carbons, which enable the air to act as de-
polariser, would or would not be injured if
transported in a dry state. One firm of air-
cell makers tells me that its product would
not suffer ; another says that it would not
like its carbons to be treated in his way.
The latter firm suggests that the cells should
be transported full and that they should be

topped up each evening to make up for what -

was spilt during the day. All very well for
the cells, but what about the elephant? 1
don’t know how repeated drenchings with
sal-ammoniac solution would affect an
elephant’s proverbially thick skin. If he
didn’t like the treatment his habit of never
forgetting might be awkward.

Funny Names

IF your name happens to be Marjoribanks
or Wymondham or Dalziel the “odds are
that you will be getting an enquiry from
Broadcasting House as to the way in which
you pronounce it. It seems that they have
found that there are many names which are
pronounced in several different ways by
various owners of them, and the idea is to
compile a kind of proper-name dictionary
showing the accepted pronunciation and its

Wireless
Woerld

possible variations. Something of the kind
seems to be needed, for there is apparently
no fixed- pronunciation in many instamces.
I remember being astonished during the
Christmas Day broadcast two or three years
ago at hearing a Scottish farmer introduced
as Mr. Menzies, pronounced just like that.
I knew that mere Southrons might call it
that, but I'd no idea that it was ever called
anything but Ming-is in Scotland. Later I
enquired, and was told that in certain parts
of Scotland (Angus, I think) the pronuncia-
tion according to the spelling is not unusual,
The B.B.C. enquiry should reveal some in-
teresting results, though I shouldn’t be sur-
prised if it produces a few leg-pulls.

Common Nouns, Too

There is, 1 hear, quite a drive to improve
pronunciation in the B.B.C.'s
studios. It isn’t only proper names that
are concerned, but common nouns and ordi-
nary words as well.. One thing that I as a
Northerner have never been able to under-
stand is the apparent toleration by the
authorities of that loathsome R inserted
between a word ending in A and a following
one beginning with a vowel. T don’t think
there is anything in the way of speech—
particularly broadcast speech—that offends
my hearing quite so much as a sentence such
as ‘‘Monicar and Phyllidar are thrilled at
the idear of visiting Corsicar and Majorca.”
Yet how often does one hear these horror§
not from visiting speakers but from perma-
nent announcers, who are supposed to be
chosen because of their unexceptionable pro-
nunciation of the English tongue! 1 do
hope that somebody will go for those awful
r's; personally, I'd much rather have
dropped h’s!

A Weak Spot

HY isit, I wonder, that the volume con-

trol should still be the Achilles” Heel
of so many wireless sets? There’s no doubt
that ‘it is and that it"s not only 'in the
cheaper sets that it's a weak spot. Just the
other day I was handling a receiver for which
a friend paid a good price. Though it is only
8 months old the volume control has already
become ““ gritty.”” 1t is unpleasant to use
now and before so very much longer a re-
newal will simply have to be made. Some
makers contend that the volume control is
so much used, that, being a delicate com-
ponent, its life cannot be a long one. Fo
that I’d be inclined to reply that, as most
listeners use one or other of the local stations
for ninety per cent. of their entertainment,
the average volume control doesn’t get all
that much use. And should it be a delicate
component? I don't see why it should, for

various .

1371

when all is said and done, it's nothing but
a variable resistance. After all these years
of wireless receivers it is surely about:tinie
that the ordinary set was fitted with a
volume contrel with a life as good as that of’

its other mechanical components. Don't
you think so?
“COLLARO” AUTOGRAM

ONE of the most interesting items in the
1938-g Collaro programme recently an-
nounced is the ‘‘Autogram’’ portable
record changer. This makes use of the
bridge-type changer mechanism, which
plays eight gin., 10in. or 1zin. records in
any order, and it can be obtained with a
driving motor for AC or AC/DC operation.
The carrying case measures 18in. X 16in. x
10gin. and a recessed three-point plug and
socket are provided for connecting the out-

_ put from the pick-up to the amplifier or

receiver. With magnetic pick-up the com-
plete AC unit sells for 9 guineas, while the
AC/DC model costs 10 guineas. A crystal
pick-up may be supplied in either model for
an additional charge of 18s.

Frequency Control with Quartz Crystals

HE Bliley Electric Co., of Erie, Pennsyl-
vania, U.S.A., has issued a 28-page

* booklet describing the application of quartz

crystals for frequency control of RF oscilla-
tors and for use in filter circuits where very
high selectivity is required.

Several new kinds of crystal -units,
developed especially for use in amateur
ultra-high-frequency transmitters, are also
described, and the booklet contains a wealth
of valuable information on this and the
many other uses of the crystals. It is well
illustrated with circuit diagrams.

Copies can be obtained from Radiomart
GsNI (B’ham), Ltd., 44, Holloway Head,
Birmingham. .

The Wireless Industry

HE new catalogue issued by Webbs Radio,
of 14, Soho Street, Oxford Street, Lon-
don,.W.1, is an exceptionally well prepared and
informative publication dealing with short-wave
and ‘ communication’”’ receivers, transmitting
and short-wave components, etc. A useful
chart shows the appropriate connections to both
sides (upper and lower) of Amercan-type valve-
holders. h
R
The Marconiphone Company, which carried
out the arrangements for sound amplification at
the unveiling of the Villiers Bretonneux War
Memorial by H.M. the King, expresses itself as
extremely well satisfied with the service ren-
dered by the large battery of Exide accumula-
tors which was especially transported to France
for the occasion. )

1,000 SETS A DAY. The new Ferguson Radio factory, Cambridge Arterial Road, Enfield,

has just started production.

It has a floor area of 30,000 sq. ft., and is stated to have an

output capacity of 1,000 sets'per normal working day.
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TELEVISION TRANSMITTERS
A *MOSAIC ’ screen, as used in
television ‘‘ cameras,’” is made
by first depositing on a trans-
parent sheet A of mica or the like,
a thin layer B of transparent con-
ducting material, on which small
particles C of a light-sensitive sub-
stance, such as selenium, are de-
posited. The selenium may, for
instance, be forced through the
interstices of a finely meshed grid,
which is afterwards removed.
A screen S, prepared in this
manner, is mounted inside a

Details of mosaic screen for use
in television camera CR tube.

cathode-ray tube T. The picture
to be transmitted is focused upon
it, and then scanned by the elec-
tron stream from the gun K of the
tube. The signal voltages are de-
veloped across a resistance R.
Baird Television, Ltd.,  and
D. M. Johnstone. Application date
Nowvember 5th, 1936. No. 484575.

o) ol o] .

TELEVISION RECEIVERS
HE invention is concerncd with
means for separating the pic-
ture signals from the line and
frame synchronising impulses, and
the two last-mentioned impulses
from each other. In ordinary
practice, there is a tendency for
the framing frequencies to fall into
step with the line frequencies, and
although this 1s not so ()b](umn—
able in ‘‘straight’’ ‘scanning be-
cause it can only occur at the end
of a framing period, it cannot be
tolerated in ‘‘interlaced’’ scan-
ning where the framing signals
occur in the middle of a line.

As shown in the drawing, the
incoming signals are applied at 1
to a double diode D, the rectified
voltage across the load resistance

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

R being led away at G to the

control grid of the cathode-ray
tube. The input signals are also
applied to a second diode Dr,
which is so biased that the picture
signals are blocked out.
negative synchropising impulses,
however, pass through.

The ‘‘line’’ impulses build-up
across the resistance Rr and are
passed at L to the corresponding
oscillation-generator. The ‘‘ fram-
ing "’ impulses appear across the
resistance Rz, and are passed to
a rectifying valve V through a con-
denser K and resistance R3, which
together have a time-constant of
the order of one-third of a line
interval. In addition the valve V
is so biased that it becomes con-
ductive only at the end of a fram-
ing impulse, and not to a line im-
pulse. The output from the valve
V is passed at F to the oscillation-
generator which controls the fram-
ng.

Murphy Radio, Ltd., and H. 4.
Fairhurst. - Application date 4th
November, 1936. No. 484412.

o 0 © ©

PREVENTING SECONDARY
EMISSION
AI THOUGH secondary emission
may be a desirable factor in
certain types of tube, such as the
electron multiplier, it is definitely
out of place in the ordinary
““straight’! amplifier. = It  can
usually be prevented by coating
the grid and anode with substances
such as carbon, and certain meétal-
lic oxides. But if the valve has
an oxide-coated cathode, the usual
covering of soot tends 'to increase
secondury emission, instead of pre-
venting it, owing, it is thought, to
the effect of small particles of
Barium which are thrown off from
the cathode on to the other elec-
trodes, where they appear to pro-
mote emission.

According to the invention the
required coating of soot is de-
posited on to the electrodes in
question by immersing them in a
smoky flame, preferably from
burning turpentine. The advan-
tage of this method is said to be

GATO C.R. TUBE
1
D
A4
?‘mﬁ
™. LINE
FREQUENCY R1
<
R ,
T
A

Method of separating synchronising impulses in television receiver,

The more-.

“ally and instantaneously,

.due to the fact that the coating is

* as that obtained
in other ways. ' It therefore pre-
sents.a surface into which any
Barium particles can sink deep
enough to .be rendered inactive.
N. V. Philips Gloeilampenfab-
rieken. Convention date (Holland)
March 24th, 1936. No. 484748.

o 0 O o

MODULATION CONTROL

WHEN monitoring the modula-

tion of a broadcast trans-
mitter, by manual control, it is
often difficult to forestall ‘‘ blast-
ing’’ owing to the delay (some-
times amounting to two or three
seconds) which elapses before the
overload becomes evident to the

not so ‘' smooth

The British abstracts published here are prepared with the
permission of the Controller of H.M. Stationery Office
from Specifications obtainable at the Patent Office, 25,
Southampton Buildings, London, W.C.2, price /-
A selection of patents issned in U.S.A. is also included.

each,

carries a high voltage, serves to
collect and remove the electrons
emitted by the action of the light,
without, however, at the ' same
time disturbing the accurate move-
ments of the scanning stream.

The wire-mesh grid is assembled
over the screen in the process of
manufacture, and the photo-sen-
sitive;: ““mosaic’* of . silver and
caesium is then deposited by
evaporation through the mesh of
the grid.  In this way, the sensi-
tive layer is formed intc the de-
sired  ‘‘ mosaic,’ whilst  the
shadow thrown by the grid does
not reduce the electron-emission
produced by the image of the pro-
jected picture.

Fernseh Akt. Convention date
{Germany) November 14th, 1935.
No. 48491 3.0

A
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RECEIVING SETS
VISUAL tuning indicator, of

supervisor. Sometimes, too, the the miniature cathode-ray
result of ‘‘percussion’’ effects in  type, is mounted in the centre of
! N | ]
N . LY
N MICROPHONE )
i aa’ Fi -/
. v
T b-—— -
' K -
A
&

he——d

#

Automatic monitor to prevent over-modulation in a transmitter.

an orchestra—which last only a
fraction of a second—is sufficient
to trip a circuit breaker without
warning, and so put the trans-
mitter temporarily out of action.
According to  tMe invention,
supervision is effected, automatic-
by ap-
plying a voltage derived from the
signals to a cathode-ray tube T,
so that the length of the light-trace
formed on its fluorescent screen
measures the percentage modula-
tion. An opaque screen K pro-
tects a photo-electric’ cell C from
the fluorescent screen until the
light-trace exceeds a  certain
length. As soon as this occurs,
the cell C comes into action and
automatically cuts down the out-
put from the microphone ampli-
fier V., .
Marconi’s Wireless Telegraph
Co., Ltd., and O. E. Keall, Ap-
plication date 5th November, 1936.
No. 484488.
[¢] o o o
CATHODE-RAY TUBES
ELATES to cathode-ray tubes
of the kind in which the pic-
ture to be te’levxsed is first focused
on to a “‘ mosaic’’ screen, which is
then scanned by an electron
stream. The object of the inven-
tion is to increase the intensity of
the electrostatic field in the
vicinity of the screen by placing
a fine wire-mesh grid close to the
mosaic screen. The grid, which

the latticed grille of the loud
speaker, on the front panel of the
cabinet. The glow-tube i3 housed
inside a small conical casing,
which is coaxial with the conical
diaphragm of the loud speaker,
and is supported by radial brackets
from the frame.

In this position the indicator
acts as a kind of ‘' baffle”” which
serves to ‘‘ balance’ the acoustic
response of the loud speaker and
ensures a more even distribution of
the high notes and the low.

Pilot Radio Covporation. Con-
vention date (U.S.A.) November
12th, 1935. No. 485007.

(o] © [e] Q

MODULATING SYSTEMS
HE kind of distortion that is
caused by the ordinary non-

linear type of modulator, is
avoided by wusing a ‘‘square-
topped ”’ form of wave as a carrier

instead of the more usunal sinu-
soidal wave.

This is stated to give excellent
results even when used with a
valve or other modulating im-
pedance . which has not an ideal
straight-line characteristic. The
theory of the invention is fully

developed and set out mathematic-

ally in the specification.

The General Electric Co., Ltd.;
L. 1. Farven; and E. P, George
Application date December 22nd
1936. No. 484824.
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Decline in Listening
Are Talks Too Generaliced ?

- > HEN broadcasting started it
was naturally the aim of the
B.B.C. tointerest as large an

audience as possible and in
consequence the policy of the pro-
gramme compilers was to avoid special-
ising. No doubt they endeavoured to
make every programme of rather
popular appeal. This tradition has
been maintained and. even now we
constantly hear it said that B.B.C.
programmes, particularly talks and
educational matter, are too superficial
intheir treatment to interest listeners
of average education. '

We are inclined to think that the
falling off in interest in listening to-day
may be due, in some measure, to the
efficient way in which the B.B.C. in the
early days carried out its policy of
stimulating individual thought amongst
the listening public and encouraging
serious study or the reading of the
more serious type of book. It would be
quite easy to imagine that the listener
of some years ago would to-day have to
thank broadcasting for having started
his interest in some subject which he
has since followed up and studied to a
point where he now regards his time as
far too valuable to be spent listening to
what he has come to regard as the
superficial treatment of subjects by the

talks department of the B.B.C.

Has the time perhaps come when the
B.B.C. should specialise a great deal
more and give us talks appropriate for
the lstener more advanced in his
subject, instead of continuing to pursue
a popular policy which means that
serious subjects are treated only in an
elementary way?

Specialised talks should not be
allowed to creep into the programmes
unannounced. The date and time
should be made known well in advance

and should be communicated to any
specialised journals whose readers wou]d
be interested to hear them.

We would sum up our view by the
suggestion that the B.B.C. should
continue introductory talks expressly
intended to stimulate listeners to
further study, but should drop those
talks which are only elementary and
of the type readily available in print,
in favour of talks more advanced and
original in subject matter.

The Show

Technical Prospects

WEEK from to-day the annual
ﬁ Radio Exhibition will be in full

swing. At last intelligent per-
suasion' has prevailed, and the Radio
Theatre is to disappear. It will be replaced
with a glass-sided television studio which
will enable the public to watch the process
of transmitting an actual programme from
the Studio. = Facilities are also being given
for both television and sound broadcasting
to be demonstrated on the stands.

A music section is this year added to
the Exhibition, but for the purpose of our
own review of the Show we shall, as in the
past, confine our Report, which will ap-
pear next week and in the following issue,
to matters of wireless interest featuring
particularly new technical developments.

Present indications are that this will be
a show of more than ordinary interest
from the technical point of view. Whilst
the majority of receivers may not show
revolutionary improvements, yet push-
button tuning, which has been most skil-
fully added as a new feature of the modern
set, will intrigue both the electrical and
mechanical enthusiast. )

Television receivers will be shown at
prices which should prove tempting, not
only because they are lower than those
prevailing hitherto as a result of larger pro-
duction, but also because these price re-
ductions have been carried out without
sacrificing reliability, and probably repre-
sent the maximum value in television for
a long time to come.
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How a Recerver is Designed—-—XX]]

A4

previous
articles the details of the indi-
vidual stages of the receiver, we
are now in a position to put the

AVING discussed in

stages together and to consider the
arrangement as a whole. Most of the
modifications introduced are obvious and

decoupling to prevent interaction when the

stages are operated from a common HT
supply, and this will readily be seen from
an inspection of the circuit diagram of
Fig. 24, which shows the completed circuit
of the IF amplifier, the detector, and early
AF circuits.

In constructional form this portion of
the equipment is built on a single chassis,
and the tuner, which includes the RF and
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RECEIVER AND
POWER UNIT

frequency-changer valves, is a sub-chassis,
because, to avoid microphony, it is advis-
able that it be mounted on rubtber. The
remainder of the AF circuits and the
power supply are built on an entirely
scparate chassis, since the equipment
would become unwieldy if everything
were on a single chassis. Considering Fig.
24, the switches S13 and S14 control the
selectivity. In position 1 the IF trans-
former T1 forms the coupling between the
frequency-changer and the first IF valve.

straightforward, such as the inclusion of
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series.

N this article the circuit diagrams of the complete equipment subsequent to the

tuner are given, and, points are discussed which arise through the union of the
various stages—stages which have been treated in detail in the earlier articles of this

Manual gain controls, AVC and BFO on-off switches, and the. mains

equipment are described

This transformer has tightly coupled coils
and the circuits are damped by the resist-
ances R1z and R13 to prevent a double-
peaked resonance curve being obtained.
This position of the switch corresponds to
low selectivity and is for use chiefly in
local station reception and on the ultra-
short waves.

In position 2 the transformer T2 comes
into circuit. This is undamped and has
coils coupled slightly below optimum so
that a fairly high degree of selectivity,
with moderate sideband cutting, is ob-
tained. This gives a degree of selectivity
which will be used perhaps more than any
other, since it is suitable for general listen-
ing on the broadcast band and also for
short-wave reception. In the third posi-
tion of the switches the three transformers
T3, T4 and T5 come into circuit and an

additional valve. This is the condition of
high selectivity. The transformers are all
undamped and are loosely coupled and the
valve is included, not to increase the over-
all sensitivity of the receiver, but.to make
up for the losses which would otherwise be
introduced by so many tuned circuits.
The valve is actually biased back to limit
its gain, as will be seen by the fact that the
cathode bias resistance R16 has a value of
4,000 ohms.

Detector and BFO Circuit

In this position of the switches a very
considerable degree of sideband cutting
takes place, but this is inevitable when
high selectivity is necessary. In general,
this position of the selectivity switch will
be used only when it is desired to listen to

Receiver

a station which is suffering from an un-
usual amount of interference. For in-
stance, Deutschlandsender can be received
clear of Droitwich and Radio Paris in the
London area, which cannot be done at low
or medium selectivity. On short waves,
too, especially for morse reception and
telephony reception in the amateur bands,
high selectivity is needed.

Following the selective circuits come the
two IF stages. The first of these has a
tuned anode coupling with damping pro-
vided by the 100,000-ohm resistance R23.
The second stage is choke coupled to the
tuned circuit feeding the detector and the
low input impedance of the detector pro-
vides the necessary damping. The detec-

- tor circuit is of entirely conventional

design, save that, in the interests of
quality, the load resistance Rz2g9 is given
the low value of 50,000 ohms. This re-
sults not only in an unusually low amount
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Fig. 24. The complete
circuit diagram of the
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gramophone switch, and
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and R36 the AF volume
control.
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of frequency distortion, but also in the
detector being capable of dealing with
much deeper modulation than usual before
amplitude distortion accurs.

The beat-frequency oscillator is of the
electron-coupled type with the screen, con-
trol grid and cathode acting as the oscil-
lator electrodes in the Hartley circuit. The
anode of the valve is coupled to the
detector input via the 1 upF condenser
C75. The detector also provides non-
delayed AVC, which is applied to the first
IF stage and also to the RF and fre-

Wireless
Worlld

other controls have for their main purpose
the adjustment of the operating condi-
tions to suit the signal.

The Gain Controls

On short waves, for instance, it is
usually desirable to have as much RF
gain as possible in order to maintain the
optimum signal/noise ratio for the weak
signals often encountered. The IF gain
control should then, in general, be ad-
justed to give the minimum gain con-
sistent with good reception. In general,

AUGUST 18th, 1938.

Turning now to the AF circuits the
switch 517 immediately following the de-
tector permits a change-over from radio to
gramophone to be made, and on gramo-
phone breaks the screen circuits of the
early stages to prevent-any break-through
of radio signals. The first AF valve func-
tions to give &4 low gain and tone control.
This is arranged by means of the four
switches which are ganged in pairs to give
bass and treble tone controls, and are in-
dependent of one another. Each has
five steps, giving two degrees of bass and
treble cut, and two degrees of bass and

quency-changer valves in the tuner. The it is found that the best reception, especi- treble lift.
e ———
RECEIVER-PLUG
SO?KET
CHOKE 3 CHOKE 2
3$R44
:: 40,0001 D
©o [ c92 $
b R513 =097 098 =099
o ) 8 mids B 4 8 mids 8 mide 4 mids |
$R45
310000 | coa R53
.01 mid 10,0000
1 P
> s ‘
> . 2R54
co1 > SN So.asma
y
\-—." X % Bl
1 001 mid " x z =
< \ R Q
. R55%
‘ g b3 0.25M0S spg;ggnE:wG R59
N 1.3
!zd'gji [__/__z\...a LJ 500
3 ) C96 vy
R“G:: 0.1 mtd ©.1 mid
1,00008 -
>
$R0. 2 e
T 3
b3
‘R473
9.0000:
SPEAKER PLUG
Fig. 25. In this dxagram are shown details of the AF amplifier, output stage
and mains equipment.

switch S16 in the HT lead to the BFO
screen enables the oscillator to be thrown
in.and out of circuit as required. As
AVC is ineffective when the oscillator is
functioning, and tends only to maintain
the receiver at a constant low scnsmwty,
it must be cut out. when the oscillator is
operating. This is done by the switch
S15, which is linked with S16, and short
circuits the AVC filter condenser C71 when
the oscillator HT supply is applied to the
valve. The short circuit is, of course,
removed when the HT supply is broken:
The removal of AVC necessitates the
inclusion of a manual pre-detector gain
control, and this is also very desirable in
a sensitive receiver such as this, even
when AVC is operating. In fact, two-
manual controls are desirable, one con-
trolling the RF gain and the other the IF
gain. These are, of course, in addition
to the usual AF volume control.  Three
gain controls are thus inclided in the re-
ceiver—RF, IF and AF controls. The
main purpose of the AF control is natur-
ally the usual one of controlling the
volume from the loud speaker. The

ally when searching for signals, is secured
with, the RF control at maximum and the
IF control at a setting some way below
maximum. If signals are so weak that
the full IF gain is necessary, then the
signal/noise ratio becomes poorer, but
it is, nevertheless, useful to have this gain
in hand to meet the requirements of poor
conditions, and it also helps In giving a
reserve of amplification upon which AVC
can work.

Where signals are strong, as on the
broadcast band, then it is easily possible

" to have too much RF amplification, and

if this occurs, overloading of the fre-
quency-changer may result with the con-
sequent production of whistles. For this
reason it often happens that on the
medium and long wave bands it is better
to reduce the RF sensitivity and, if sig-
nals are very weak, to increase the IF
gain. In general, however, signals on
these bands are so much stronger than on

short waves that no more IF gain is’

needed, in spite of the reduced RF gain;
consequently, the signal/noise ratio re-
mains remarkably good.

Following this stage we come to the
phase- splitting valve in the power unit,
the circuit of which appears ir -Fig. 2.
This valve is a tetrode having scteen and
anode strapped so that it functions as a
triode. Equal resistances are joined -in
the anode and cathode circuits so that
equal outputs in opposite phase are se-
cured across each. The valve gives a
total effective gain of rather less than
twice.  Following this a resistance-
coupled push-pull AF stage is used and
the valve employed is one of the Ameri-
can double triodes. Apart from this,
however, the circuit is entirely straight-
forward and the output stage with two
PX4 valves in push-pull follows.  This
stage is operated in class A and gives an
output of some seven watts into a load of
8,000 ohms.

The total HT supply is approximately
160 mA. at 350 volts, and a heavy-duty
rectifier is consequently necessary. . The
Us2, which is rated for 250 mA.; is there-
fore employed ; it has a 5-volt filament
and the mains transformer consequently
bears windings of 5 volts for the rectlﬁer,
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Ol
4 volts for the output valves and 6.3 ‘ :
volts ‘for all other stages. For smooth- eW tu IOS at 1 Versul I I
ing a single 10 H choke in conjunction ,

with the 8-mfd. electrolytic condenser C98 '

i5 used. This smooths the total current
and the output stage is fed directly after K.R.O. EXTENDS

this choke. The smoothing, however, is

madequate for the earlier &stages, so the ITS BROADCASTING
current for these wvalves is further

smoothed by the second choke Chz and HOUSE

condenser Cgy. After smoothing, a poten-
tial of slightly under 350 volts is available,
and the AF wvalves are fed from this
through their coupling and decoupling re-
sistances.  For the earlier stages, how-
ever, a potentiometer is connected across
the HT supply comprising the resistances
R33, R34, R35, and at the tapping points
supplies at 250 volts for the valve anodes
and at 100 volts for the valve screens are
available.

The arrangement of the tuner together
with its constructional details will be dealt
with in the next article, and subsequently
the construction of receiver and power
unit will be treated.

HE Roman Catholic broadcasting

organisation of the Netherlands, ]

K.R.O., Katholieke Radio Omroep, recently opened an extension, seen
on the right, to its original Broadcasting House, which was actually the first of
its kind to ‘be built in Hilversum. The extension includes a concert hall with
a capacity of approximately 3,500 cubic yards, and studios for drama, talks,
chamber music and effects.

There being four big broadcasting companies in the Netherlands, but only
two wavelengths (1,875 and 301.5 metres) available, the companies have to
share the wavelengths and supply only half a week’s programmes.

The main control room, the apparatus for which, together with the record-
ing gear, was supplied by Philips, can handle two programmes simultaneously,
one on the broadcast band and one on short waves for the Dutch East Indies.

The dramatic studio, the doors of which can be
revolved, have on one side sound-absorbing
material whilst on the other they are hard
and resonant, The ceiling, as in the large
orchestral studio, shown on the left, is composed
of cork pyramids. Note the heart-shaped baffle
loud speaker (used throughout the building).
The walls of the large studio do not form a
rectangle, thus avoiding sound reflection.




138

OBTAINING THE
DESIRED PERFORMANCE
ON ALL WAVEBANDS
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N designing a radio receiver it is
usual to regard its sensitivity as the
starting point, and, having decided
what this is to be, the broad outline

of the receiver is laid down. It is
apparent that the sensitivity cannot, how-
ever, simply be stated as so many micro-
volts input for a certain output when the
carrier is modulated at a certain per-
centage. If the description is to be com-
plete, the frequency, or frequencies, at
which the measurements are made must
also be stated. Fortunately, a publica-
tion of the Radio Manufacturers’ Associa-
tion, entitled ‘‘ Specification for Testing
and Expressing the Overall Performance
of Radio Receivers,”” specifies certain fre-
quencies at which these measurements
are to be made, and comparison between
different receivers thus becomes possible.
Experience and a study of measured
field strength shows that on the MW and
LW bands a sensitivity of 6o microvolts

(pV.) is adequate for an output of 500’

milliwatts, whilst on the SW band (16-50
metres) a sensitivity of the order of 20 V.
is" desirable. From measurements made
on a fairly normal aerial in the London
area there are few stations on the MW and
LW band that do not produce inputs o
at least 300 uV.

The sensitivity figures given, i.e., 6o uV. "

for MW and 20 uV. for SW, refer to an
average domestic receiver of the better
class. A typical example is the super-
sonic heterodyne receiver shown in the
block diagram, Fig. 1.

It might be argued that the best pro-
cedure is to make the sensitivity as high
as possible at any point, but there are
disadvantages to this scheme. With a
SW sensitivity of 20 uV., a MW and LW
sensitivity of 2-5 uV. would result, and
this calls for some sort of inter-station
‘muting device, since the receiver noise,
even assuming a situation where there was

-~ Sensitivity
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T does not 1iecessarily follow that equal sensitivity on

all wavebands is desirable in a multi-range receiver.
guestion of appropriate sensitivity ratios 1S

The
discussed and

practical methods of attaining these ratios are described. .

very little noise from external sources,
would be objectionable.

It would appear then that for a receiver
to behave like the domesticated animal
it is intended to be, a MW and LW to
SW sensitivity ratio of approximately
one-third is desir-

article, and in the better-class receiver
various artifices are resorted to to keep this

_fairly constant.

Our problem is how to alter the sensi-
tivity on various bands to obtain the
levelling effect suggested. This is not

able, whilst in
actual - practice,

unless some steps
are taken to even
things out, this
ratio is likely to be
ten to one. Whilst

it is admitted that d
the suggested ratio
of one-third s

somewhat arbi-
trary, there is a
certain amount of
theoretical backing
to be found in the
fact that the
effective first-circuit
noise (by effective
is meant that due
to valve plus cir- N 4
cuit), 1s approxi-
mately of this ratio,
or perhaps a little
higher (between
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four and five). B
Such a MW/SW i

~ f

sensitivity ratio as

suggested  would
give the same
amount of inter-

station noise on both the wavebands.

The question of sensitivity variation
over any particular band is not considered
here, as it is outside the scope of this

A\
RF FREQUENCY 1F 224 AF ouTpPUT LOUD
CHANGER AMPLIFIER DETECTOR AMPLIFIER
VALVE VALVE VALVE varve | VALVE VALVE ] SPEAKER
. —— -—0
ot

Fig. 1.—Block diagram of a superheterodyne receiver of the type under consideration. The
second detector and AF amplifier valves are often combined in a single envelope.

Fig. 2.—A method of providing the appropriate sensitivity on

various wavebands.

quite so easy as would first appear to be
the case. For example, the RF gain
might be reduced by making the circuit Q
lower, but this would affect. the selec-
tivity and make the signal-to-noise ratio
worse. In general, anything which re-
duced the gain between the aerial and
mixer grid would tend to make signal-to-
noise ratio worse. A method which has
been used with partial success is to alter
the bias on the RF and IF valves by using
different values of cathode-bias resistors
on different wavebands. But unless the
number of stages so controilled is large,
which means a complicated switch, a very
large value of cathode-bias resistor is re-
quired, and this tends to spoil the AVC
action on the stage. .

There is, however, one method which
has recently been investigated which
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Sensitivity Levelling— ‘

suffers from none of the disadvantages
previously mentioned and possesses cer-
tain advantages.

Referring to Fig. 2, it will be seen that
the resistors R1, Rz comprise the speech
diode load, and that the output to the
AF amplifier is taken from alternative
points on this load. The switches S1 and
Sz are mechanically coupled together so
that the delay voltage on the AVC diode
is increased on the MW band. This is
necessary, as otherwise the AVC would
prevent the output from the speech diode
rising to a sufficiently high level to load
fully the output stage,

Noise Unaffected ; Distortion
Reduced

This arrangement gives at least two
major advantages and a probable third.

(1) The sensitivity of the receiver is
levelled on different wavebands without
reducing the signal-to-noise ratio, which
1s mnearly always the case with other
methods,

(2} The diode distortion is reduced on
the bands where the sensitivity is reduced.

Advantage (1) requires no comment,
but (2) requires some explanation. The
diode distortion is reduced in two ways:
(¢) The working point of the diode is
very much higher, i.e., the carrier volt-
age applied to the diode is high. Refer-
ence to a family of curves for a typical

Wireless
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OLYMPIA RADIO SHOW

AUGUST 24TH To SEPT. 3RD.
SPECIAL EXHIBITION NUMBERS

Fully illustrated descriptions of everything of interest at the Show will appear
in specially enlarged issues of The Wireless World.
SHOW REPORT NUMBER. A comprehensive guide to the

exhibits of broadcast and television receivers, components and
accessories, including a keyed plan of the stands.

"SHOW REVIEW. A critical analysis of technical features and
tendencies as revealed at the Show,

higher percentages of modulation are
necessary before this occurs. (b) The
AC-to-DC load ratio is improved. By
the expression AC and DC loads is meant
the impedance between the points A and
B which is presented to a generator of
alternating current as compared to one
generating DC. 1t is readily seen that
the presence of C1, VRi1, and C3 makes
the impedance to AC lower by an amount
dependent upon the frequency of the
supply.

It has been shown in a great number
of articles that this ratio should be kept
as near unity as possible. Unless very
special measures are taken, which are
usually attended by their difficulties, this
is not easy to achieve. In the circuit
shown the values have been chosen so that
on the SW band a typical practical
arrangement results,
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Fig. 3.—Method of interposing a buffer valve (V3) for avoiding distortion due to the delayed
: AVC system.

diode will show that the DC output
voltage is not directly proportional to the
applied voltage below a certain value.
This means that when the carrier voltage
is small quite low modulation percentages
swing the diode down into the non-linear
portion of its characteristic. By making
the carrier voltage high very much

The values are as follows:—
R +Rz=0.5 Megohm.

Cr =50 uuF.
C2 '=0.01 pF.
VR =1 Megohm,
C3 =20 puk.

C3 is the capacity thrown across the

- diode load by the screened lead to the

volume control, which is nearly always
necessary. The capacity given (20 upk)
corresponds to quite a shert lead about
6in, long, and in the case where it be-
comes most necessary, that is, when the
volume control is external to the receiver
proper, as, for example, in a number of
commercial designs of floor models, may
very likely be as high as 60 uuF.

If we compare the AC-to-DC load ratios

“for the SW and MW bands we shall see

that a worth-while improvement has been
achieved.

Using a modulation frequency of 6,000
c/s, which is probably the upper limit
which is necessary in this type of receiver,
we find that on the SW band 52 per cent.
modulation can be handled, while on the
MW band the figure is 75 per cent.
Actually this is fairly safe, for if we
arrange to prevent the percentage modu-
lation rising above this value by side-band
cutting in the tuned circuits of the receiver
the overall response would only be about
2.5 db. down at this frequency.

The third advantage mentioned is that
the AVC characteristic over the working
range is improved, since the high delay
voltage prevents operation until the bend
of the curve becomes much sharper.

Having taken so many pains to make
our speech diode reasonably distortiom
less, it is unfortunate that the circuit
shown in Fig. 2 can still produce dis-
tortion on all bands unless additional pre-
cautions are taken. Distortion can be
produced by the delay on the AVC diode.
A full description of this effect is given
by K. R. Sturley in The Wireless World
of December 23rd, 1937. To reduce this
effect the AVC diode load R3 would have
to be large compared with the impedance
of the tuned circuit L1, C4. Another
method is described by F. T. Lett and the -
Gramophone Company in British Patent
No. 444,391, filed July 17th, 1934.

The safest way to avoid this type of
distortion, however, is to use, in all cases
where it is possible, a ‘‘buffer’’ stage
between the speech and AVC diodes in
the manner shown in Fig. 3.

Although the arrangement has only

been shown in Fig. 1 for three bands, it
is obvious that the methods employed can
be extended to any number of bands
required.
. The writer is indebted to the Gramo-
phone Co., Ltd., in whose laboratories
the measurements were cairied out, for
permission to publish this article.
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Home Recordin

By HUMFREY ANDREWES, B.Sc., AM.LE.E.

Part VI.—Monitoring and Tone Control

N the last article of this series it will
be remembered that the recording
cutter head and its characteristics
were discussed in a general manner.

No mention, however, of the voltages to
be encountered was made, and in con-
sidering the next point in our discussion,
namely, volume indicators, the peak volt-
age across the recording head must be
carefully considered. The peak voltage
which the output stage of the amplifier has
to give in order that the resultant record
may be of reasonable level must be de-
termined for the particular equipment
which is being used and varies in practice
trom about 50 volts to about 150 volts, but
it is difficult to give definite figures on this
point. Perhaps the most common form of
volume indicator is the familiar rectifier
voltmeter, and although it has a number
of ‘disadvantages it is extremely compact
and reliable. It must be realised when
‘using an instrument of this type that a
true indication of the peak voltages cannot
be obtained by watching the movements
of the needle owing to the inertia of the
‘moving parts. Such instruments can be
obtained with different degrees of “damp-
ing, but'the normal damping used is prob-
ably the best and when one has become
‘accustomed to the particular instrument
employed the imperfections of the methed
‘are not as serious as might at first ‘be
thought. There are a number of other
kinds of volume indicator suitable for this
purpose. In one form a valve voltmeter
of the slide-back type is used and the
degree of slide-back adjusted so that the
peak voltage only is read on the milli-
ammeter in the anode circuit of the valve,
This method gives a good estimate of the
peak voltages but of course does not give
any indication of the general level of a
programme. The

experimenter, utilises a large number of
neon lamps connected in the anode circuits
of a series of acorn-type valves arranged
with gradually increasing bias so that as
the applied voltage increases the bias of
each valve is successively overcome and
the neon lamp in its anode circuit lights.
The neon lamps are arranged in a row so
that the effect is a line of light of variable
length. This arrangement is very success-
ful in practice and has been developed by
one of the large film recording companies.

It is hardly necessary to emphasise that
the frequency characteristic of the volume
indicator should be carefully checked, as
this instrument is used not only to monitor
a recorded item but also for checking the
characteristics of the amplifying equip-
ment as well.
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N ths, the concluding article
of a series, the author ex-
Pplains the reason why a volume
indicator 1s almost indispens-
able for recording and deals
with the effects produced by
‘“over ~recording.”  Ampli-
fiers, tone conirol and advice
on the procedure in recording
are also discussed.
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peak of the wave is cut off with the re-
sultant distortion of the waveform. There
will also be a tendency to the production
of the ““echo effect.’””  This last is the
result of the groove before, or immediately
after the groove in which excessive ampli-
tude has taken place, becoming distorted,
with the result that in the case of speech
particularly the modulation of the groove
in front will be heard as well as the modu-
lation of the groove which is being played.
This “echo” 1s, of course, much more
noticeable if the tracking is not even and
the grooves come too close together at

regular  intervals.

While on the sub-
ject of the peak-
voltages applied to
the recording head
it may not be out
of place to discuss
briefly the subject
of over-recording.
It should naturally
be the aim of the
experimenter to so
adjust- the controls
on his amplifier that T G
no overload, either 1

As  regards  the
effect of distortion
due to short peaks
ot over-recording it
will be observed
that these are far
more noticeable on
certain types of re-

Fig. 2..— Another
form of tone control
giving a rising char-
acteristic to the am.
plifier at the higher

in the amplifier or

audio frequencies.

recording head,
occurs during a record. The former can
be avoided by correct design of the ampli-
fier.  Where over-recording occurs, how-
ever, as it inevitably must do when items
are recorded which have not been carefully
rehearsed, or where the experimenter’s
friend who i1s ““helping’”’ him suddenly
comes up unexpectedly to the microphone,
it is interesting and

neon tuning indi-
cator may also be
pressed into service
as this has the ad-
vantage of having
no mechanical
inertia, but it is un-
fortunately rather
unreliable in action;
on the other hand,
it has the advantage
of cheapness. The
““Magic Eye” tun-

sometimes  expen-
sive to examine the
effects which are
produced.

When the ampli-
tude of the recorded
wave exceeds the
normal maximum
which is allowable

AAAAAA
VWA

Fig. 1.—Simple tone
control circuit im-
parting a rising char~
acteristic to both

ing - indicator may
also be used, but

bass and treble,

this has rather a

small “‘scale” and would be tiring to
watch for any length of time. One volume
indicator which should certainly be men-
tioned, although for economic reasons it
can hardly be considered practical for the

there will naturally be a tendency for one
groove to-run into the next, but in prac-
tice this does not usually occur. Instead,
owing to the restriction of the damping on
the armature of the recording head; the

corded items, although naturally every
effort should be made to avoid all peaks
of this kind. With speech and certain
types of dance music it is often difficult
to hear the distortion, whereas in the case
of a recording of a solo piano the slightest
tendency to over-recording is most
obvious, and this effect is even more em-
phasised in the case of a harp, which is
perhaps the most difficult solo instrument
to record really satistactorily.

. Turning now to the question of ampli-
fiers- for direct recording, little need be
said on this atter as standard practice
may well be followed. The anthor has
found it advantageous to use a main re-
cording amplifier of moderate gain and
sensibly flat characteristic, which includes
the output stage feeding the recording
head or plavback leud speaker, and then
introduce any ‘' clectrical cooking” inde-
pendently rather than incorporate fixed
compensating circuits to adjust the charac-
teristic of the main amplifier. There are
a number of ways of achieving the same
ultimate result. High- and low-frequency

" adjustable attenuators are highly desirable

and these can follow conventional practice,
while for recording some form of high fre-
quency tilting circuit should be used. -
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Fig. 1 shows a simple circuit which may
be used for obtaining a rising charac-
teristic. A tuned circuit L, C is connected
across the anode circuit of a valve and the
values are adjusted so that this circuit
tunes to about 1,000 cycles. A variable

A R1

R2

[ 1

Fig. 3.—By suitable choice of values this

circuit can be made to have a rising bass

characteristic. In practice Rz and C2 will,

of course, have a high resistance grid leak
joined in parallel.

AAAAAA
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resistance R Is connected in series with the
tuned circuit, so that in effect the tuned
circuit depresses the curve at 1,000 cycles,
the amount of depression depending on
the value of the resistance. :
The value of the resistance R may be
adjusted so that, for example, a loss of
6 db. in the gain of the stage to which it
is connected results and the values of L
and C may be chosen so that this depres-
sion of the curve of the stage is cither
relatively sharp or may extend over
several thousand cycles. Then provided
there 1s sufficient gain in the amplifier as
a whole the effect produced is to lift the
bass and treble so giving the amplifier a
rising characteristic at each end of the
audio scale. If only a rising high-
frequency curve is desired the rise at the
lower frequencies may be prevented by
using a small coupling condenser in the
stage to which the tuned circuit has been
applied. This method of obtaining either
a rising bass or high-frequency response
in an amplifier has, however, one serious
disadvantage, and this is that it usually
results in waveform distortion at fre-
quencies to which the tuned circuit is
adjusted. Naturally, the amount of distor-
tion depends on the value of the resistance
R and the L/C ratio of the tuned circuit,
but although the curve of an amplifier
with such an arrangement may appear at
first sight to be exactly what is required
for direct recording, an examination of
the waveform with a cathode-ray oscil-
loscope will cause disillusionment.

Treble Boost

Fig. 2 shbBws a well-known circuit
which can be used to good effect in obtain-
ing the rising characteristic so often
required. In this case the normal grid leak
of an RC coupled stage takes the form of
a potentiometer made up of the resistances
R1 and Rz, and the condenser C1 is con-
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rected in parallel with R1, C2 being the
normal coupling condenser. The value of
C1 is so chosen that at low frequencies,
and up to the frequency at which it is de-
sired that the curve should start rising, its
impedance is high compared with R1. As,
however, the frequency rises the value of
the impedance of C1 drops and hence the
value of the ratio R2/R1 plus Rz rises so
that a rising characteristic curve for the
stage is obtained. The amount of rise can,
of course, be controlled by adding a vari-
able resistance of a suitable value in series
with C1. .

In a similar manner a rising bass curve
can be obtained by using a circuit such as
Fig. 3. In this case the condenser C2 has
a negligible impedance compared with that
of the resistance R2, as the frequency falls
to the point where it is desired that the
curve shold rise. At still lower frequen-
cies the value of the impedance of C2 be-
comes appreciable and is therefore added
to Rz to give the required rise. Again,
the amount of the rise can be controlled
by introducing a
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be used for correcting either microphone,

pick-up or radio inputs. With simple-
apparatus it is not difficult, and well worth

while to calibrate the tilt and attenuator

controls in loss and gain in db. at some

fixed frequency, and the trouble taken

in doing this will be well repaid when

it is desired to check frequency charac-

teristics quickly. .

Before leaving the subject of ampli-
fiers one important matter must be men-
tioned. At some point in the system it
is practically essential for serious work
that a calibrated fader should be intro-
duced. Each individual amplifier may
have its volume or gain control, but these
are not necessarily the most suitable for

. use as a means of monitoring a pro-

gramme or item to be recorded. There
are a number of well-known makes of
fader on the market and these can be
obtained already calibrated in decibels
loss. Such faders are calibrated in loss
as the minimum position is, at least, sup-
posed to be infinity attenuation.  The

variable resistance
in  parallel with
Ca.

These two simple
fundamental
circuits can ob-
viously be
elaborated, and, if
suitable values are
chosen and com-
bined together, the
calculation of the
values to give amy
desired degree of
rising curve is a
relatively  simple
matter involving no
great strain on the
experimen-
ters’ mathematical
powers.

Any comprehen-
sive form of tone-
control can be em-
ployed in the re-
cording amplifier,
and one that will
answer our purpose
admirably was de-

Fig. 4.—Control panel
of a large record-
ing amplifier used by
the author. Four
calibrated fading and
mixing circuits are
embodied which are
controlled by the four
large knobs at the
base of the ampli-
fier,

scribed in The Wireless World of June
16th, 1938, in the article ‘‘ Developing
a  High-Quality Communication Re-
ceiver.”

Probably the most satisfactory arrange-
ment for recording is to build up a separate
one- or two-stage amplifier incorporating
such a tilting circuit, and also the usual
attenuators so that it may be inserted in
front of the main amplifier and may then

author has found that this is not always

the case. A good calibrated fader is,
however, rather an expensive item, and
the cheap volume control normally used
on a radio receiver may be successfully
pressed into service if carefully selected
and having a logarithmic law. Pro-
vided a reasonably large dial is used, such
a control may be calibrated in db. by a
very simple process. The fader to be
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calibrated is placed across the input of an
amplifier fed from some constant fre-
quency source, such as an oscillator, or
pick-up with a constant frequency record.
The output of the amplifier is measured
by means of a volume indicator or volt-
meter, which need not necessarily be cali-
brated. .

The input to the amplifier, which must
also ‘have a separate gain control, is ad-
justed so that there is considerable gain
in hand. With the fader to be calibrated
adjusted to maximum a suitable reading
is obtained on the output meter, and the
fader control then turned until the reading
“is half the original value. This operation
represents a loss of 6 db. at the fader and
a calibration mark is made. The gain of
the amplifier is then readjusted so
that the original output reading is obtained
and the fader then turned until the out-
put meter again reads half the original
voltage and in this way a further 6 db.
loss obtained. Thus a series of points or
marks on the fader scale are obtained,
each 6 db. apart, resulting in the com-
plete scale being calibrated over its useful
range. This range is not usually more
than about 35 to 40 decibels, but this
is more than sufficient for most recording
work.

An example of a four-way mixer utilis-
ing faders calibrated on this method is
shown in Fig. 4. The accuracy of the
logarithmic law of the volume control
used may be checked in this way, and a
number may have to be tried before a
smooth scale is obtained. It will also be
found very helpful in- recording work to
use a large knob for such a fader and the
position and comfort when it is in use are
also points to remember, as many a record
has been spoilt by the awkward placing of
the controls of the apparatus.

Reproduction

In recording work it is useful to pro-
vide two input circuits to the main ampli-
fier, with a change-over switch so that a
quick change may be made from record-
ing to replay without altering the settings
of the controls of the individual circuits.
As has been mentioned in an earlier
article, it is also very desirable to
standardise replay conditions, and such a
switching arrangement makes this pos-
sible. It is important that the relative
level of a recording may be checked im-
mediately after the recording. Here
again the calibrated fader is extremely
useful. - The author has found that a disc
on which is recorded a constant 500-cycle
pote very useful for checking the cen-
stancy of pick-up output and amplifier
gain from day to day. Such a disc may
also be used for *“ wow’’ tests.

The subject of microphones is one on
which much has been written, and there is
little to add as far as their special appli-
cation to direct gramophone recording is
concerned. At the present time car-
bon, crystal, ribbon, and moving-coil
microphones are available, and the range
both in price and quality is considerable.

Wireless
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In some cases the sensitivity is such that
the microphone may be connected via its
transformer to the main amplifier, but in
many cases a separate microphone ‘or
A" amplifier is necessary. Here again
standard practice may be employed, and
no particular precautions need be ob-

served in the design of such apparatus for

recording work,

On the subject of pick-ups much has
already been written, and the experimenter
will have his own particalar preferences.
It should be emphasised that a pick-up
having a fairly light weight on the needle
is desirable, particularly if straight needles
are to be used. In choosing a pick-up for
reproducing directly recorded discs, it is
advisable to check not only the frequency
response, but also the tracking and amount
of needle damping. It has been stated
recently in an article in an American maga-
zine in reference to the reproduction of
records, with much truth, that the ear is
the final critic of reproduction, and if the
measurements for a given ' set-up’’ say
the results are good but the ear says they
are bad, they are bad.

Finally, a word must be said on the
general-layout of the apparatus and pro-
cedure when recording. Convenience and
physical comfort are too often forgotten.
Particularly when experimental work is
being carried out, it is important that all
parts of the recording machine should be
readily accessible, as some of the adjust-
ments require delicate handling. In lay-
ing out the apparatus avoid doubling back
the circuit, as this is one of the easiest
ways to instability. Pick-up and cutter-
head leads, if the recording machine is
used also for playback, should be kept
separate and screened from one another.
If the output of the amplifier is on the
right-hand side of the chassis keep the
recording machine  on the same side.
Attention to small points such as these in
the original layout will save a lot of trouble
at a later stage. Where two machines are

used for continuous recording they should-

be kept as close together as possible, as
one machine may require attention while
the other is being loaded. Always try and
have at least two unmodulated grooves

at the beginning of a record. This gives
the record a professional touch and maket
for a much more satisfactory replay.
Good breaks between records can only be
obtained by experience, and a knowledge

‘of the material which is being recorded

is almost essential. If the reader wants
to try something really difficult let him
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attempt a continuous recording of an
orchestral work which he has never heard
before, following a full score, and keeping
two machines working satisfactorily.

Radio Frequency Electrical Measurements.
By Hugh A. Brown. 2nd edition.
Pp. 384+xvi.  Published by McGraw-
Hill Publishing Co., Ltd., Aldwych
House, London, W.C.2. Price 24s.
HE aim of this book is not only to
describe the theory of various methods
of measurement, but also to treat the more
practical aspects of the arrangeraent and use
of the gear, to,warn the operator of the more
likely sources of error, and to give an indica-
tion of the accuracy of the results obtain-
able. In all this the author succeeds ad-
mirably, and the book is cousequently of
unusual interest to those who are unfamiliar
with the practical side of measurement and
who are consequently liable to fall into all
sorts of traps.

The first chapter of no less than g2 pages
deals with the measurement of circuit con-
stants, and capacity, inductance, and RF
resistance of condensers and coils are
treated. Both resonance and bridge methods
are dealt with in detail.

in the second chapter the measurement of
frequency is dealt with. Simple methods are
discussed as well as the more accurate
systems, such as those using a low-frequency
oscillator and harmonic generator. Lecher
wires, CR tube systems, and frequency
bridges receive considerable attention. The
measurement of aerial constants has a
chapter to itself, as also has the subject of
the determination of field strength. Valves
are dealt with in Chapter V, and in the next
chapter, a long one, voltage, current, and
power measurements. Valve voltmeters and
RF attenuators are discussed in detail.

When dealing with the measurement of
wave form it is natural that predominance
should be given to cathode-ray methods, but
several other methods are considered. The
book concludes with a  description of
methods of measuring modulation, receiver
performance, and piezo-electric effects.

‘The book is well printed and bound, and
is unusually free from errors. W. T. C.

FROM THE W.B. RANGE

AN ingenious matching device with
direct indication of the setting re-
quired for every well-known make of
set is incorporated in the new Model
395C  Stentorian  extension  loud
speaker. No fewer than 30 alternative
impedances ranging from 1 to 70,000
ohms are provided. A constant im-
pedances volume control with cen-
tral push button for the ““Long
Arm " remote control is included in
this and the Junior 39JC cabinet loud
speaker also shown in the illustration.

’
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SPECIALLY designed trans-

formers, depending for their

action on the principle of magnetic

saturation, may be used to counter-

act fluctuations in mains voltages |

in the manner described in this
article.

By D. A. BELL, B.A., B.Sc.

HE barretter, which was discussed
in the first of these articles, has
inherently a low power efficiency ;
for any increase of applied volt-

age must result in an increase of power
dissipated in the barretter itself equal to
the whole of the additional power fed into
the system. If one has to reduce voltage
by means of some form of series imped-
ance in an AC circuit, the use of a react-
ance {choke or condenser) gives less power
loss, and therefore less surplus heat gen-
erated also, than the use of a resistance;
it is therefore natural to seek some auto-
matically variable reactance, which for
alternating current will be the counterpart
of the barretter resistance in maintaining
constancy of power supply. The usual
device is a special type of transformer,
which, however, delivers constant voltage,
in contrast to the barretter’s constant
current. )

Most readers of The Wireless World
have seen a ““ B-H '’ curve (or hysteresis
curve) for a specimen of iron, such as is
reproduced in Fig. 1, but how many
realise that it is usually measured by

means of the circuit of Fig. 2? The iron
B
+814
—-H1 /
+H1 H
B2
4

Fig. 1. A typical magnetic hysteresis curve.
is made up into a circular core, on which
are wound two coils P and S; current from
the battery, which can be adjusted by a
variable resistance and measured on the
ammeter A, flows through the coil P, and
sets up a magnetising force (‘‘ magneto-
motive force’’ is the technical term) which
is denoted by the symbol H. This causes
a magnetic flux, denoted by B, to. be set
up in the iron; whenever B changes, an
EMF proportional to its change in magni-

" tude is induced in coil S, and measured by

II—The Constant Voltage Transformer

the resulting discharge through-the gal-
vanometer G. Thus on working the re-
versing switch S, the galvanometer will
indicate a change of flux, say from +B,
to —B,, corresponding to the reversal of
magnetomotive force from +H, to —H;
by varying the current to give different
values of H, one can plot out the whole
B-H curve. (It is best to make each
observation by going up to saturation in
one direction, then reducing H to the
desired value and reversing. This ensures
keeping on the main hysteresis loop,
whereas one would otherwise traverse
small loops within it.)

Now it does not need much stretch of
the imagination to see that the battery and
reversing switch might be replaced by a
source of alternating current, and the gal-
vanometer by an AC instrument; we
should then call the iron ring with its two
windings P and S a

at its terminals. If a transformer is to
have good regulation, this effect must be
counterbalanced by an increased flux
derived from the primary winding ; this is
produced by the increased primary cur-
rent which flows in an ordinary trans-
former when the load is applied. But as
drawn in Fig. 2, the primary and
secondary windings are separated by long
lengths of iron which are supposed to be
saturated in the first place, and therefore
will not be able to carry extra flux when
it is needed for the loaded secondary. In
praciice, therefore, primary and secondary
would be wound one over the other, or
closely side by side, on the same limb of
the core to reduce magnetic leakage.
Leakage of magnetic flux is naturally most
likely to occur when the iron core is
worked in the saturation region, since the
iron then does not offer an easy path for

“transformer’ ;
Coming back to our
B-H curve in Fig.
1, it will be seen *
that beyond a cer-
tain point, usually
referred to as the
saturation point, in-
crease of H does not
appreciably  affect

B; by making H

large enough, there-
fore, we can arrive
at a point where _
further increase of the primary current
has little effect on the peak current
delivered by the secondary. But this is
usually not sufficient, for we need to limit
the power delivered from the secondary,
and that will increase with increasing input
to the primary even though the peak
value of the secondary wave-form is
limited.

Comparing Figs. 3a and 3b, which
might be taken as crude representations of
primary and secondary wave-forms respec-
tively at two amplitudes, it will be seen
that although the secondary wave-form
has had the peaks chopped off at the
higher voltage, its waves are broader ; they
rise rapidly to the limiting voltage and
remain there for a time, instead of only
just reaching it at the peak as sine waves
do so that their effective value (or *‘root
mean square’’ value) is greater than that
of the sine wave of the same height. Con-
sequently, this system of simple saturation
does not give constant output.

Incidentally, another difficulty would
appear if a saturated transformer were
made up exactly as shown in Fig. 2. As
soon as any load is connected across S, the
load current flowing in this. coil will set
up a de-magnetising force and so lower the
flux through S, and hence the voltage

Fig. 2.

®

Circuit for obtaining the curve of Fig. 1.

stray flux, and apart from the possibility
of bad regulation, any leakage is a very
objectionable feature in radio and similar
work. In fact, the chief difficulty in using
constant voltage transformers is that the
leakage field is liable to cause bad hum
pick-up, especially as it is rich in har-
monics. Screening helps, but since work-
ing the core at saturation inevitably in-
volves heavier iron losses than wusual,
ample allowance must be made for cool-
ing. There is also the danger of mech-
anical hum in the core, and if the screen-

ir

Fig. 3. Primary (a) and secondary (b) wave-
forms of a saturated transformer,
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ing case has sheet iron panels, they raust
be very rigidly braced to avoid audible
vibration in the magnetic field.

It should perhaps be pointed out that -

whereas the B-H curve gives a relation
between secondary voltage and primary
current, we are in practice concerned with
the relation between the secondary voltage
and primary wvoltage. In a transformer
which had no primary leakage reactance
and no primary resistance, the primary
current could increase to immense values
when the primary voltage rose above the
saturation value, and thus produce suffi-
cient flux to maintain a constant ratio of
secondary to primary voltage ; but a real
transformer always has a certain amount
of impedance in the primary, which limits
the primary cuorrent and hence the
secondary voltage.

\% oltages in Opposition

l\lthoug) the simple saturated trans-
former does not give constant effective
secondary voltage, 1t does give a secondary
voltage which tends to increase less rapidly
than the applied primary voltage when
saturation is reached, as shown in the top
curve of Fig. 4. Suppose now we con-
nect in series with the secondary of the
saturated transformer the secondary of an
unsaturated transformer of lower voltage
and connected in such a sense that the two

secondary voltages are in opposition.
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Fig. 4. Outputs of saturated and unsaturated
transformers singly and in combination.

Then we might expect something like the
dotted line of Fig. 4, which represents the
difference between the secondary voltages
of the saturated and the unsaturated
transformers and is practically constant
over a certain region.

Unfortunately for the transformer
designer, this simple arrangement (as

jllustrated in Fig. 5) does not work out so
easily. The trouble is that the difference
in the saturation conditions of the two
transformers causes a difference of phase
between the two secondary voltages so
that we cannot perform a simple sub-
traction of one from the other. In fact,
it may be found that the combination of
the two is very little more constant than

the saturated transformer alone. -
Two new principles are therefore brought
(a) phase-correction, and (b) the use-
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of an external reactance in series with the
saturated transformer. Fortunately, a
single fixed condenser provides the means
ot satisfying both ; it is usually connected
in series with the saturated transformer,
as shown in Fig. 6, and alters the phase
of the output from this transformer so that
the secondary voltages of the twe trans-
formers are more nearly in true opposi-
tion, especially at high input voltages.
In addition, as the input voltage rises, the
saturated transformer tends to become of
lower impedance {as it becomes more fully
saturated), so that a greater proportion of
the input voltage is developed across the
fixed impedance of the condenser and a
less proportion across the decreasing im-
pedance of the transformer. Thus, the
primary of the saturated transformer gets
less than its proportionate share of any
rise in voltage and the current in it is pre-
vented from rising rapidly.

o- SATURATED

INPUT

OUTPUT
o A
—é E_J\.__o
L
UNSATURATED R

Fig. 5. Interconnections of saturated and

unsaturated transformers..

In this system we have made the output
voltage of the saturated transformer
higher than the desired output voltage of
the whole system and balanced it by con-
necting in series opposition the secondary
of the unsaturated transformer. Every
extra volt in this balancing process thus
involves taking the secondary current
through a doubly increased number of
turns of wire (extra turns on the saturated
and turns on the unsaturated trans-
former), so that to minimise copper losses
this balancing process must be restricted
to as small a fraction as possible of the
total output voltage. Moreover, the re-
actances (both external condenser and
leakage) used in conjunction ‘with the
saturated transformer tend to cause bad
regulation, so that there is little margin o
spare for bad regulation due to secondmy
resistance. It is therefore important to
make the saturated transformer do ithe
greatest pOSSlble amount of controlling en
1ts own, . the top curve in Fig. 4 must
be made to "bend over as far as possible
towards the horizontal. Consequently, it
may be worth while to make compara-
tively ““tricky”’ adjustments, such as
bringing the condenser near series reson-
ance with the primary of the saturated
transformer at low voltage, but allowing
the reduced inductance of the primary
winding on heavier current to take it away
from resonance as the applied voltage
rises ; this gives the voltage a greater boost
at low inputs. There is, however, a
danger in this, for the voltage across the
condenser rises in proportion to the
approach to resonance and may therefore
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rise far above the mains inpat voltage,
particularly when there is little load on
the transformer secondary to damp this

BATURATED
o —4 ]
INPUT
OUTPUT
O—rpar]
—Y

.

UNSATURATED

Fig. 6. The use of a fixed condenser for
phase correction.

partially tuned circuit. The condensers
used in this type of equipment commonly
have an AC working rating of two or three
times mains voltage.

These are the general principles in-
volved in constant voltage transformers.
But since both phase and magnitude of the
component secondary voltages cre varying
with the applied voltage and depend upon
both the magnetisation characteristics of
the iron used and the leakage reactances
(the latter are always difficult to calculate),
it is not practicable to give constructional
details or formule.

TAYLOR SIGNAL-GENERATOR
RODUCED by Taylor Electrical Instru-
ment Co., of 77a, Queen Victoria
Street, London, E.C.4, the Mode! 50 Signal-
generator covers 100 kc/s to 50 Mc /s in six
bands. The dial is calibrated in frequency
and on five bands—100 kc/s to 23 Mc/s—
the fundamental oscillator output is used,

but on the sixth the second harmonic.

The Taylor Model 50 Sigra'-generator

An output amplitude control is provided
in the form of a continuously variable .con-
trol which can be used in conjunction with
a multi-way switch. The output itself is
available through a screened lead terminat-
ing in spring clips. '

A separate valve is used as an AF oscilla-
tor, and generates a 400 ¢/s audic-frequency
which is available directly at the output, if
required, or can be used for modulating the
RF oscillator. The AF oscillator can, of
course, be switched off when an ummodu-
lated RF output is needed.

The equlpment is contained in a ‘metal
case measuring 12in. x 8in. x 5}in. and it
weighs roilb. It is black crackle finished.

. Three models are available, for AC, AC /DC,

or battery operation. The price is 8} gns.
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TELEVISION O.B. AERIAL

Another New Unit, for Alexandra Palace

FOR the past two months the

B.B.C. have been using, as a
temporary arrangement, an old
fire escape for erecting the tele-
vision O.B. transmitting aerial.
it has now taken delivery from
Merryweather and Sons, the well-
known fire engineers, of an all-
enclosed vehicle with an ex-
tensible ladder permanently
mounted and carried on the
roof when travelling. This
ladder, which 1is capable of
being erected in an almost ver-
tical position to a height of
8oft., was first used last week
during the O.B.s of the swim-
ming championships at the
Wembley Stadinm.

The ladder is in four sections,
but is provided with rungs in
the top section only, as it is
intended that the aerial (which,
together with its lead-in cable,
is carried inside the car) should
be fixed before the ladder is ex-
tended to its working height.

The erection of the ladder,
which is mounted by means of
trunnions at the apex of an

" A’ frame secured to the main
car chassis members, is carried
out by power from the car
engine through the medium of
a take-off union from the gear
box. This is transmitted to the
hoisting mechanism at the rear
of the vehicle where controls are
provided. To avoid damage
by high winds, guy ropes are
provided which are secured to
the ground by means of sub-
stantial screw pickets.

The London television station
is now well equipped with O.B.
apparatus, for it has two com-

vehicles
and the

units of three
a film unit
escape’’ aerial. -

plete
each,

I

O.B. Developments

After Radiolympia big de-
velopments may be expected in
the O.B. side of television,
which is undoubtedly the direc-
tion in which television will
most quickly gain the attention
of the public. With the two
mobile units in commission, it
will be possible to include two
or more widely varied O.B.s in
one programme from different
parts of London.

Among the events scheduled
for the autumn will be a
return visit to the Pinewood
Film Studios on Septerhber 23rd
and 24th to show the filming of
scenes from the ‘‘ Mikado,”’ the
first Gilbert and Sullivan opera
to be filmed. Towards the end
of the month one of the mobile
units will go to Imber Court to
show. how police horses are
trained. Hampton Court will be
visited for a romantic and his-
torical feature early in October,
and later in the month viewers
will be given a visual descrip-
tion of one of the mobile tele-
vision ‘units.

N P.L. DIRECTORSHIP
OR reasons of ill-health
Professor R. H. Fowler,
O.B.E.,, M.A,, F.R.S., who, as
was announced in our issue of
June gth, was appointed Direc-
tor of the National Physical
Laboratory, has decided not to
accept the post. No further
appointment has yet been made.

NEW CENTRAL CONTROL ROOM, which is nearing completion at

_Alexandra Palace, will be the nerve-centre of television broadcasts.

It will handle the outputs from the two studios as well as those
coming from the O.B. units.

“ment, and promised a thorough

e — "

TELEVISION IN THE
U.S.S.R.
British Transmittiny Apparatus

HAT is believed to be the
, first British television trans-
mitting apparatus to be supplied
to the Soviet Government was
last week  despatched by
Scophony. The apparatus, which
is for installation at Leningrad,
comprises complete high-defini-
tion film transmitting equip-
ment and special synchronising
apparatus as well as large screen
high-definition receivers.

“ESCAPE’’" AERIAL for telev‘ision

O.B. unit. The 8oft. extensible
ladder is shown

partly extended,
To give stability
when the aerial
is erected the
vehicle is fitted
with four screw
jacks, three of
which can be seen_
in position. The
door, when
opened, forms a
ramp for remov-
ing cable drums.

NEWS BULLETINS BACK |

The French Government Temporise
HE fury of controversy
aroused in France over the
shortening of times allocated to
broadcasting news bulletins has
already occupied considerable
space in these pages, but a
further step in the argument is
marked by the decision of Poste
Parisien and other private
stations that the broadcasts in
question should be reinstated,
but only between noon and
1 o’clock each day.

This minor concession to the
general demands of public and
Press is satisfactory to nobody,
and nine of the leading dailies
are continuing the war with a
view to hastening the return of
the old hours. The Prime
Minister pointed out the experi-
mental nature of the arrange-

investigation into its results.

" THE INDUSTRY IN INDIA

IR THOMAS AINSCOUGH'’S
survey of the import trade
of India for the year ending
March 31st, 1038, shows an ad-
vance in the wireless trade from
26,925 to 29,567 receivers.
The  United States still
dominates the trade in receivers,
but it is of interest to note that
the United Kingdom takes a pro-
minent place among the coun-
tries benefiting from the in-
creased demand for transmitting
and electrical apparatus.

B.B.C. RECEPTION
REPORTS
Verification Cards Not Used
/FANY overseass listeners are

still unable to see why the .
B.B.C. is disinclined to check
up reception reports and send
verifications to listeners  who
claim to have picked up.one or
more of the Daventry trans-
mitters in remote parts of the
world, since it is done by most
of the other countries with short-
wave stations.

It has to be remembered that
many of the Daventry transmis-
sions are relayed by local
stations. They may not neces-
sarily be ‘‘local stations' to
listeners sending in reports pre-
pared in the perfectly honest
belief that the transmission was
picked up direct. But olten
these relays reach distant spots
at much greater strength than
the original signal.

Nevertheless, the B.B.C. is
always glad to have reception
reports from listeners abroad,
and acknowledges them without
delay, besides dealing with any

" technical questions which may

be raised.

RADIO ON CANADIAN

LAKE FREIGHTERS
A LARGE number of Canadian

lake freighters do not, be-
cause of their size, come within
the law requiring ships to carry
radio equipment and a wireless
operator, with the result that
quite a number have been lost
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News of the Week—

in past years during the late
autumn storms. Compact radio-
phone transmitters developed by
the Canadian Marconi Company
have now been installed on a
large number of these vessels.
These do not re- i

Wireless
World

ADVICE FOR LISTENERS
ABROAD

J IT is thought that, with our
wide circle of readers abroad,

it would be well for us to mention
that the B.B.C. have now pre-

quire the atten-
tion of a full-time
radio operator,
but can be
handled: by the
captain, who can
thereby keep in

SIMPLICITY IS
THE KEYNOTE of
this installation in
one of the Canadian
Great Lakes
freighters. On the
left is the trans-
mitter, with the
hand - microphone
lying on the table
before it, and,
right, is the receiver
with built-in loud
speaker.

constant touch with any of the
seven Great Lakes coastal sta-
tions installed by the Cana‘dian

Government.  The apparatus,
which works on 184 metres

{1.630 kc/s) and is fitted in the
pilot house, is installed by the
Marconi Company on an annual
rental basis,

HILL-SIDE LISTENING
GROUPS

Wireless for America’s lsolated
sommunities
THE problem of organising
listening centres for the iso-
lated hill people of Eastern Ken-
tucky, U.S.A., was attacked in
1933 by the University of Ken-
tucky, which, with the co-
operation of N.B.C. and other
educational broadcasting groups,
sticceeded in placing wireless re-
ceivers in twenty-seven isolated
communities,

Miss Judith Waller, Educational
Director of the N.B.C. Central
Division, who recently made a
personal inspection of the listen-
mg centres, discovered many in-
teresting effects which broad-
casting  exercises over the
people. They prefer symphony
music to their native hill billy
swing ; they unanimously follow
news bulletins ; and they find an
Oxford accent completely un-
intelligible.

Each group is in the charge
of a “'listening director,”” who
receives guidance as to the
choice = of = forthcoming . pro-
grammes from General Super-
visor Miss Corsia Whitaker,
who each year spends a week
with every one of the com-
munities.

Arriving by all conceivable
kinds of conveyance, the lis-
teners come from twenty-five to
thirty miles to hear programmes
and audiences number anything
ifrom 2 to 75 people.

pared a 12-page booklet entitled
“Reception of B.B.C. Pro-
grammes Abroad.”” Letters from
all parts of Europe are frequently
being received by the B.B.C.
asking for advice about the re-
ception of British programmes,
and it is with a view to helping
the writers of such letters to ob-
tain the best possible results,
that this booklet has been pre-
pared. It deals briefly with the
receiver and the aerial and earth
system, and in the appendix
gives some guiding principles on
the choice of wavelengths for
day and night reception.

APPRECIATED

IT is pointed out by Electrical

Communications that in spite
of the increasing pressure of
national and international re-
quirements, the frequency bands
allocated to wireless amateurs
remain _ substantially those
originally allocated at Washing-
ton in 1927. This can be re-
garded as an appreciative recog-
nition of the wvalue of experi-
mental work in the field of wire-
less.

It is stated that there are
approximately 70,000 amateur
and experimental radio stations
in the world, 50,000 of which are
located in the United States of
America.

BROADCASTING ESPERANTO
PEACE, politics and Esperanto
probably benefit more from
wireless than most other causes
to-day, and listeners in all parts
of the world were able, by means

Congress recently held in Lon-
don. Fifteen hundred represen-
tatives from thirty countries
attended - the celebrations, and

of - two outstanding wireless
events, to take some part in the
thirtieth Universal Esperanto

part of the opening ceremony
was recorded by the B.B.C. for
Paris PTT, and broadcast from
that station on the following day.
Congratulatory telephone mes-
sages between Esperanto repre-
sentatives in Australia and the
President of the League in Lon-
don were transmitted from the
Melbourne and Sydney broad-
casting stations. Reception was
reported to be very good.

FROM ALL

QUARTERS

Italian Radio Development
SioNor Mussorint had a con-
ference with the chiefs of Ialian
radio, and made investigations
into the current development of
the service. As a result of this,

twenty-one local stations, using a -~

power of abous 200 watts each,
are to be erected in localities
where reception from existing
stations 1s unsatisfactory.  The
completion of the present pro-
gramme  will  provide Italy's
800,000 listeners with fifty sta-
tions having a total power of

935 kW.

Radio-Paris Storm Damage

THUNDERSTORMS experienced in
France during last week resulted
in severe damage to one of the
insulators  of the Ruadio-Paris
State broadcasting station. Whilst
repairs were  being  effected  the
station closed down {rom 6 a.m.
to 5 p.m. on Wednesday of last
week.

One in Five Owns a Receiver

WirELESs licence figures  in
Sweden on June 3o0th stood at
1,156,781, or i84.1 per theousand

inhabitants.  In Stockholm the
number was 247.2 licences  per
thousand.

Education on the Short Waves

Tre New York City Board of
Eduacation has requested permis-
sion for the installation of a short-
wave station to radiate its special
scholastic programmes.  This is
in addition to its existing station,
WXNYC, which is working on the
medium waves.
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French Radio Expands
"ALL French manufacturers of
wireless apparatus have been asked
to make themselves known to the
State Broadcasting Service in order

that a complete official list of
them can be drawn up. It is said
that this information is being

sought preparatory to the issuing
of invitations for tenders for the
supply of a large number of new
broadcasting installations.

At the BAA Meeting

A specraL  studio  has  been
fitted up in Emmanuel College,

Cambridge, for.the use of the
speakers who are to give four
broadcast talks for English lis-

teners on the British Association
meeting, which opened yesterday,
August 17th.

Italian People’s Set Fiasco

ACCORDING to Popolo d'Itlaie,
sales of the People’s Reccivers in
Italy have proved a fiasco. Radio
dealers will not keep them be-
cause they have little profit on
them, and in private houses few of
the sets are to be seen. A demand
is put forward that dealers should
be obliged to keep a number of
the receivers in stocle.

Nottingham Radio Exhibition

TELEVISION is to be the main
feature of the Nottingham Radio
Lxhibition, which will be revived
this year from September 7th to
September 14th at the Greyfriars
Hall. Nottingham. Although the
North is certainly vision-conscious,
there is still no plan to provide
them with a television service.

Electrica! Megaphone for Brighton

Police
THE Philips  electrical mega-
phone which was illustrated in

these pages on August 4th, 15 now
being used experimentally by the
Brighton Police for ‘‘ pedestrian
control ** at busy crossings in the
town. The apparatus is entirely
portable and can be easily carried
by the operatorsy

Index and Binding Case

TuEe index for Volume XLII of
The Wireless World, January to
June, 1938, is now ready and
may be obtained frem the pub-
lishers at Dorset House, Stamford
Street, London, S.E.1, price 4d.
post free, or, with binding case,
3s. 1d.

TELEVISION has been a big attraction at the Berlin Sﬁuw, which

closes next Sunday (August z1st).

The stage, which can be se:n by

visitors, is shown during one of the performances.
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The Berlin Show

GERMANY’S NATIONAL EXHIBITION
REVIEWED BY OUR SPECIAL CORRESPONDENT

HIS vyear’'s Show is divided, as is
customary, into two parts, a trade
" section and a section intended for
the general public. In the latter
are to be found a complete broadcasting in-
stallation, the Post Office exhibit, including
the *‘wired wireless”” relay system, tele-
vision, and a special exhibit entitled
““ Physics in Broadcasting.”” Comparatively
few components for the home constructor are
being exhibited. In the trade section five
Austrian firms are exhibiting for the first
time.

The leading features of this year's Show
are a general lowering of prices, better ex-
ternal appearance, improved quality of re-
production, due mainly to the use of nega-
tive feedback, and the greater use of dual
loud speakers. In the larger sets it is not
uncommon to find an 18-watt output valve,
and it is interesting to note that in these
large sets considerable use is made of
““quiescent ”’ principles, which are almost
universal in the case of the smaller type of
set. Another common feature this year is
the use of a rectifier in DC sets, thus convert-
ing them to the universal type. About two-
thirds of all the big receivers embody auto-
matic tuning correction. Press-button tun-
ing is used this year by several firms.

Automatic volume control in superhets
has been improved by allowing it to control
more valves than hitherto. The number of
short-wave bands covered has been increased

I

-

The *“ Amatus ' DC receiver, fitted witlr rectifier unit for operation on AC. An enlarged view of
the Korting adaptor unit employed is shown on the right.

and, in the case of one receiver, provision is
made for the ultrazshort waveband.

A noticeable feature is the almost exclu-
- sive use of wooden cabinets. The well-
known “‘People’s Receiver’ appears this
year in a new form with moving-coil loud
speaker at a price of 65 RM. In addition to
this, there is a new popular receiver known
as the ‘“ German Small Receiver '’ this costs
only 35 RM. While the ‘‘People’s Re-
ceiver ’’ has three valves, this instrument
has only two, a regenerative triode followed
by a pentode. Another noteworthy point is
that for the first time all-metal valves are
being exhibited, those shown being made by
Telefunken and Valvo.

The regenerative-detector type of receiver,
which is still very popular in Germany, has

- 250 RM.

fallen in numbers com-
pared with last year. This
yvear it is fitted with a
form of aerial coupling
which varies automati-
cally with the wavelength.
In addition, this type of
set has, in the case of
almost all makes, negative
feedback and, in some
cases, an input band-pass
filter. The number of
TRF receivers with one
RF stage has increased,
and in most cases reaction
is fixed.

Prices of the simple
regenerative detector re-
ceivers range between 120 and 140 RM.,
while the TRF receivers cost between 146
and 200 RM. Most of the AC receivers have
a corresponding universal model, many of
them with an auto-transformer with only
one winding, which acts as a choke on DC
mains. This year, as last year, the Siemens
““Chamber Music’’ receiver is the most
outstanding ‘‘straight’’ set; it uses nine
valves, consisting of
three RF stages, a di-
ode detector, two re-

sistance-coupled AF
stages, and two out-
put wvalves in push-

pull; it also uses dual

loud speakers and costs 1,614.30 RM.

The small three-valve superhet has almost
completely disappeared this year, while
there are very few of the four-valve type.
The “‘small’”’ superhet this year usually
has five valves and costs from 200 to
It bhas from five to seven tuned
circuits and possesses one, and often two,
short-wave bands. In almost évery case it
has variable selectivity and negative feed-
back. In the case of some makes, notably
Korting, Mende, Philips and Sachsenwerk, a
rectifier unit can be connected to the AC
models to enable them to be used on DC
mains,

In the 250-300 RM. price class come the
six-valve superhets ; in these short-wave re-
ception is dealt with more effectively than
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A modern German radio-
gram layout : the Telefunken
“Sessel-Phono-Super 876.""

in the five-valve type, and the same remark
applies to the AVC system. As a general
rule, the extra valve is added to the IF
amplifier, but.in the Blue Spot, Detewe,
Korting, Nora, and Saba models it is used
as a signal-frequency amplifier.  All the
six-valve superhets have negative feedback,
variable selectivity, multi-band short-wave
reception, and a tuning indicator,

The larger superhets have anything from
seven to fifteen valves and up to ten tuned
circuits. Prices range between 300 and
600 RM. The AEG Super 108 WK, the
Blue Spot types 9 and 11 W78, the Korting
Transmare 39, the Stassfurt Imperial 159,
and the Telefunken 8ooxr WK all have push-
pull in the output stage and all have dual
loud speakers except the Stassfurt, which
has three. The latter receiver has fifteen
valves and costs 1,980 RM. It is, however,
a radiogram. The AEG Super 88 and
108 WK, the Sachsenwerk-Olympia
390 WK and the two Telefunken receivers,
808 WK and 8cor WK, have automatic
tuning correction, while the Blue Spot
11 W78, the Korting Transmere 39, the
Radione 6039A, the Stassfurt-Imperial 159
and the Loewe-Opta 839W also have press-
button tuning.

A compact table radiogram : the Braun
‘ Phono-Super 639."”"
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The Berlin Show—

Only about seven makers have universal
models of their big superhets: of these only
the Loewe receiver has automatic control
and only the AEG Universal 97 GWK has
dual loud speakers. The circuit arrange-
ment of the big superhet is almost always
one signal-frequency stage, one frequency
changer, one or two IF stages, a diode de-
tector, and one or two resistance-coupled
AF stages. Push-pull is usually,* but not
always, employed in the output stage.

Turning to battery receivers, it will be
found that, in addition to the regenerative
and TRF types usually found in Germany,
there are also superhets with from four to
six valves and six or seven circuits at prices
ranging between 205 and 233 RM. The
Blue Spot battery receiver has two loud
speakers and practically all makes have
variable selectivity. The Nora B68 has the
additional refinement of negative feedback.
Braun and Korting show similar receivers in
portables.

There is a large number of radiograms,
ranging in price from about 310 RM. for
the cheapest of the Braun models, a six-
valve table instrument for AC, up to the
1,614.30-RM. " Siemens ‘‘ Chamber Music’’
receiver.  Of the medium-price models
Stassfurt has four, ranging from 478 to
685 RM., all with dual loud speakers.
The low-priced Telefunken-Phono 873
(“ Zeesen ) costs 374.75 RM. for the AC
model and 402 RM. for the universal type.

Chassis of the long-range Korting
“ Transmare 39."

Another interesting radiogram in the
medium-price class is the Telefunken-Phono
876, with six valves and seven circuits.
There are several receivers in what may
be called the “special feature’ class.
Among these is the AEG Super 88, an eight-
valve nine-circuit receiver in which auto-
matic volume control is made particularly
effective by using no fewer than four valves
for the process. The press-button tuning of
the Philips Aachen-Super D358 has ten
buttons, which can quickly be adjusted by
the layman to ten chosen stations. Two
additional press buttons allow the motor to
be used for coarse tuning to other stations,
the final adjustment being made by hand.
Among the loud speakers Siemens offer an
interesting arrangement of three instruments
suspended from a ceiling pendant like hang-
ing lamps. The sound is reflected on to the
ceiling by. a shell hanging below them.
From ‘the ceiling it is evenly diffused
throughout the room. Telefunken show .a
new moving-coil instrument described as a
‘““flat- lond speaker,”’ which is designed
specially for mounting in the wall. Its over-
all depth is only 5 cm., this reduction in size
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VARIABLE

COUPLING
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FILTER COUPLING
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FILTER
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/ FILTER COUPLING
- . (
CIRCUIT AVC (2)
CONTROL
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Input circuit matching to the different wavebands in the Kérting
¢ Supra-Selector 39.”" (a) Medium and long-wave distant reception
(b) Short-wave distant reception. (c) Medium and Ilong-wave local

reception.

being accomplished by

mounting the driving
unit in front of the

diaphragm.

New valves are to be
seen in great numbers.
A notable example is
the duo-diode EBi11,
which has two separate
cathodes and is a metal
valve intended for
special circuits.  Among
others are the EBCri1,
a duo-diode triode, also
metal, which is in-
tended chiefly for use as a ““ driver ” valve,
and the EBF11, a duo-diode-pentode with
variable-mu characteristics.
is intended for use in an IF amplifier and
has varying screening grid bias to permit of
its being emploved in a new tyvpe of AVC

New metal-envelope pentode with specially
rigid electrode supports. The three holes in
the anode are for viewing during assembly.

circuit which depends for its action on the
" curvature of the characteristic becoming less

as the' screen grid voltage is raised ; for
strong incoming signals
the curvature is re-
quired to be slight, and
this is obtained by ar-
ranging matters so that
the AVC control voltage
acting on the control
grid also raises the volt-
. age on the screen, grid
in the desired propor-
tion, the usual screen-
ing grid potential
divider being replaced
by a series resistance.

Télefunken—Super GWK
¢ Zeesen’' with verti-
cally mounted chassis.
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Other valves include the ECH1z, a metal
triode-hexode frequency-changer with im-
proved AVC characteristics and = very
modest requirements in the matter of oscil-
lator voltage. The EFi11 is a metal vanable-
mu RF pentode, and the EFiz a new all-
metal constant-mu RF pentode, and the
EF13, a variable-mu RF pentode for signal-
frequency stages.

Also new are the EFM11, a combination
of tuning indicator and wvariable-mu Al
valve, and the EL11 and 12, which are 9-
and 18-watt output pentodes the latter with
greatly augmented slopes. In some of the
new RF valves the customary grid connec-

Adjustable trimmer condenser with Calit
and Condensa dielectrics : not affected by
temperature variations. 1—Calit stator,
2 - Calit rotor, 3—fused-in insert of Condensa.

tion from the top is done away with, this
being made possible by the use of the new
metal envelope. Austrian valves are in-
cluded in this year’s Show.

Among the accessories- the new Tele-
funken condenser microphone is of interest.
It has straight characteristics between 4o0-
and 10,000 c/s, obtained by the usc of a
diaphragm only 5 mm. in diameter made of
very thin aluminium foil and lacquered on
both sides. The diaphragm is built into a

Telefunken television receiver FEVI,
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case which also contains the amplifier valve.

The RF iron-core material made by
Gorler, under the name ‘‘ Amenal,”” is of
special interest.,  The permeability of

Lorenz television
tube, 50 cm.
diameter.

“Amenal N7 is stated to make it suitable
for frequencies of from 100 to 5,000 kc/s,
while ““Amenal K is intended for values
between 3,000 ke/s and 50 Mc/ Other
“mixes’’ for lower frequencies are pro-
duced. ““Amenal”’  consists  of finely
divided iron highly compressed and then
fired.

Hescho offer adjustable disc trimming
condensers which do not vary with tem-
perature owing to their being constructed

The new Telefunken table television receiver
TFI (open),

from a combination of Calit and Condensa,
which have opposing dielectric constant
temperature characteristics.

Television

Turning to television, Lorenz exhibits a
home receiver giving a 23 x 20 cm. picture.
Pre-set tuning is used. A combined Lorenz-
Fernseh apparatus for specially high per-
formance embodies an ordinary broadcast
receiver and a television sight and sound
receiver, including a s50-cm. cathode-ray
tube mounted vertically and giving an
indirectly viewed: picture 37.5x32 cm. in
dimensions. Lorenz have also improved
their last vear's home-projection receiver,
which now gives a 50 x 60 cm. picture. An-
other Lorenz production is a new projection
receiver giving a picture -which can be
viewed either from behind on a ground-
glass screen or else projected on to a screen
having a surface of 4 square metres in area.
For testing and measuring purposes Lorenz
have developed also a special portable re-
ceiver divided into two separate units.
Tekade show this vear a cabinet receiver
with a cathode-ray tube'of 40 cm. diameter,
giving a picture of 27 x 30 cm.

Telefunken exhibit a mass-produced ver-
sion of the experimental ‘‘ block *’ receiver
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shown last year ; this is for use as a receiver
unit in conjunction with a communal aerial
system with a common pre-amplifier. The
same firm shows a big cabinet receiver
carrying in its lid a mirror which can be set
at four different positions to suit the eye
level of the viewer. The cathode-ray tube
has a diameter of 35 cm. and gives a
21 x 26 cm. picture.

The new Telefunken

Lorenz television projecting tubes for public
and home projection.

table model TF1, which has eight valves,
is for vision only, the sound programme
being received through a separate broadcast
receiver.

For large projected pictures Telefunken
offer a special receiver using a mirror lens
of long focal length instead of an ordinary

~lens, so that the projector can be at a suit-

able distance from the screen and does not
get in the way-of the viewers. The pictures
are about 2.2 x 2.5 metres in size. :

Fernseh show a specially efficient big-
picture receiver giving an image of 3x 3.6
metres. This firm supplies a special projec-
‘tion screen with very marked narrow-angle
reflection properties.

For home reception Fernseh offer a cabi-
net receiver Type DES6, 'into which a Blue
Spot superhet can be inserted to form a com-

Fernseh large-picture projection receiver.

bined broadcasting-cum-television equip-
ment. They also show a specially small home
receiver, DE7, embodying a  ‘‘straight”
broadcast set. This combination gives
medium- and long-wave broadcast reception,
ultra-short-wave sound programme and tele-
vision pictures of 20 x 23 cm. in dimensipns,
In addition they are exhibiting a home-
projection receiver which also covers the
ordinary broadcasting wavebands.
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RANDOM RADIATIONS

Pitcairn’s Wireless

A READER is kind enough to send me

very full particulars of the transmit-
ting and receiving gear which was pre-
sented-to the Pitcairn Islanders by Ameri-
cans. The plant is quite an elaborate one,
consisting as it does of a transmitter work-
ing on 600, 40, or 20 metres CW or 'phone
and a 4-valve battery receiver tuning con-
tinuously from 10 to 3,000 metres. The
measured carrier output of the transmitter
is 8o watts for CW and 60 watts for tele-
phony.  There is, however, one statement
of my correspondent’s which doesn’t quite
fit in with recent newspaper reports of the
sending of supplies to Pitcairn. He states
that both transmitter and receiver derive
their power from two 6-volt 3o00-ampere-
hour accumulators, connected in series and
charged by a windmill charger which has
a rate of 8 amperes for a wind-speed of
20 miles an hour. On the other hand, news-
paper reports mention that a consignment
of supplies is on the point of being
despatched from  Balboa (Panama Canal
Zone), and that these include drums of
petrol for the electric generator. It is sug-
gested that the wireless station is unable
to work at the moment owing to lack of
petrol. I should have thought that a wind-
charger and a HT generator operated from
accumulators would be much more useful
than.a petrol-driven generator, since there
is no regular shipping service to the Island.
Possibly a ‘spell of calm weather and not
lack of petrol has caused the transmitting
plant to close down

"
America and Televmon
ROM an American reader I have received

.a strong protest about my recent note
on the belittling of Britain’s achievem