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EDITORIAL

American Set Design

New Models Show
Interesting Trends

RECENT survey of new
developments in American re-

ceiver design, prepared at our

request by our American repre- -

sentative, reveals some interesting
trends although comparatively little of
outstanding novelty.

“American designers are paying far
more attention to frequency response,

“even with the cheaper sets, than has

been the case hitherto, and quite a
large number of new receivers boast of a
response more or less flat up to
4,000 cycles per second. This is a
very marked advance, since in the
past the majority of popular receivers
were content to include frequencies up
to about 2,500.

It seems that the American public,
being far less ready than our own
listeners to be content with a powerful
local station, resent the additional
interference which comes+in when the
response of receivers is carried to a
much higher figure. There is in
America a definite demand for better
bass reproduction, and this is probably
a reaction from midget sets which were
formerly so popular and where the
bass register is so poorly reproduced.
Bass compensation which could be
operated manually has been popular
for some time, and now a number of
manufacturers are introducing bass
compensation which is automatic.

Cabinet Resonances

The question of cabinet resonances
is receiving more attention and is
being tackled scientifically, some manu-
facturers, whose ideals in regard to
quality are higher than the average,
resorting to the introduction of a

COMMENT

speaker mounted separately from the
set. Otherloud speaker manufacturers,
instead of leaving their speakers to the
tender mercies of the set manufacturer
to. mount them as he pleases, are
adopting their own baffle construction
suited to the speaker and employing
acoustic filters.

Because of the objections to noise,

“tweeters and other additional speakers

for high-note response are less in favour
than formerly, whilst single speakers
have 1mproved in the reproduction
of top.

More

There is a noticeable increase in. the

Valve Stdges

.average. number of valves in receivers.. .

This is due partly to additional circuits
for such purposes as automatic fre-
quency control, volume expansion, and
automatic selectivity control, the latter
requiring the addition of five or six
valves to the recéiver. Another reason
for the average increase in the number
of valves is that designers are favouring
the use of single-purpose valves, rather
than multiple types.

A great deal of attention is being
paid to tuning dials, and since nearly
all receivers include short-wave ranges,
all sorts of dial devices have been re-
sorted to for indicating to which
band a set is tuned.. These reqmre-
ments have resulted in a big increase in
the general size of dials. One very large
manufacturer has sponsored the idea
of push-button operation with circuits
tuned to a number of selected popular
stations already tried out here but.
on a small production scale.

A very noticeable tendency which is
rather difficult to account for is towards

.very generous output stages, especially

in the more expensive designs. Outputs
of from 10 to 35 watts for ordinary
domestic receivers are now quite
common,
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 FLAT-TOPPED
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tant developments of recent years
has been variable selectivity, for it

ROM the standpoint of the quality ‘
enthusiast one of the most impor-

permits one and the same receiver to be.

as good for local as for distant reception.
Before its introduction, if a receiver were
made highly selective . order to give
interférence-free reception of distant
stations it was too selective for high-
quality reproduction from the locals; if it
wére made unselective so that the full
range .of modulation frequencies was
- obtained, then it was of little use for dis-
tant reception on account of the interfer-
ence experienced ; if, as was usually the
. case, a compromise were adopted, the set
could not be entirely satisfactory, for it
could teet neither requirements fully.
On the average, however, the results of
such a compromise proved generally
better than the adoption of either
‘eéxtreme.
. The use of variable selectivity. does not
: cemove the necessity "for a compromise

between selectivity and quality, but it

- takes it out of the hands of the designer
and puts it into those of the user. Even
. if this were all, it would be a distinct
advantage, for everyone has a different
idea about the optimum compromise. It
. is not all, however, for the optimum actu-
. ally depends upon the strength of the

RESPONSE _

FREQUENCY

Fig. 1.—The effect of varying the coupling

between a pair of tuned circuits is shown here.

Curve (a) is for loose and (b) for optimum

coupling, while curve (c) shows the flattish

top produced by slight over-coupling. At

(d) the double-humped curve obtained with
tight coupling can be seen.

received station, the relative strength of
its immediate neighbours in the frequency
spectrum, and even the volume level at

" which the loud speaker is operated. The

optimum compromise consequently varies
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ariable- Selectl\/lty

By W. T. COCKING

LTHOUGH

variable-selectivity can readily be achieved by the

simple expedient of adopting a wvariable couplmg between the coils

results are to be secured.

- from station to station, and it is only pos—'

sible to obtain it under all circumstances
if the receiver is fitted with variable selec-
tivity. That these facts are generally
realised is evidenced by the gradual in-
clusion of this refinement in receivers pro-
duced within the last year or so. The
Wireless World 1936 Menodial AC Super!
was among the first sets to have this
fitting, and since then details have
appeared of many other sets including it.

Resonance Curves

There are several different methods of
obtaining variable selectivity, but only
one which 'seems simple enough for
general use. This method consists simply
in varying mechanically the coupling be-
tween the pair of coils forming an'IF trans-
former. It is an arrangement which
seems simple enough, but in practice all
sorts of unexpected difficulties crop up,
and unless the transformers are correctly
designed in the first place and used pro-
perly in the second, the results may not
be very satisfactory.

When two tuned circuits are coupled
together by mutual inductance hetween
the coils the resonance curve exhibits a
single fairly sharp peak at the.resonance
frequency when the coupling is sub-opti-
mum. The curve still has only a single
peak when the coupling is increased to the
optimum value, but the peak is now much
flatter.  The difference is readily seen
from the curvesof Fig. 1, in which (a) and
(b) refer to the sub-optimum and optimum
conditions respectively. An increase in
the coupling beyond the optimum value
produces at first a curve with a top which
is nearly flat (c) and later a double-
humped curve (d) with two prominent
peaks and a marked trough at the reson-
ance frequency.

Now the maximum selectivity obtain-
able with such a pair of coupled circuits
depends on the operating frequency, the
Q(=oL/R) of the circuits and upon the
degree of coupling. The selectivity in-
creases with a decrease in frequency and

<coupling and with an increase in Q. The
amplification obtained when the circuits
are connected to a valve depends, apart
from the characteristics of the valve, upon
the coupling and upon the dynamic re-

3 The Wireless World, July 26th, and August
2nd, 1935.

of an IF transformer, careful attention to detail is necessary if satisfactory

It is shown in this article that the efficiency

of the coils and the manner in which they are comnected in circuit are
all important

sistance of the circuits ; it is greatest with
optimum coupling and increases with an
increase of the dynamic resistance. The
greatest efficiency and selectivity will con-
sequently be secured by using circuits of
high O and dynamic resistance and by
operating them at a low frequency.

RESPONSE

M - FREQUENCY
¢ l—k -

Fig. 2.—With three tuned circuits having

adjustable coupling between two only, a

single-peaked curve (a) is obtained with

loose coupling, and a nearly flat-topped
curve (b} with tighter coupling.

In the position of minimum selectivity
it is desirable that the resonance curve
should have a close approximation to a
flat top over the whole range of modula-
tion frequencies. The curve should not
have two prominent peaks, for these will
not only tend to accentuate the higher
audible frequencies but may lead to am-
plitude distortion in the detector. It is
not difficult to show that the required con-
dition can only be realised for the audible
range of frequencies by using circuits hav-
ing a low value of L/R, which means a
low Q at a low frequency or a high- Qata
high frequency.

Whatever operatmg frequency be used,
it is found that if Q is chosen to give the
same flatness of top to the resonance curve
over the normal sideband range of fre-
quencies in the ‘‘ low-selectivity *’ position
of the control, the selectivity is the same
at ‘‘high-selectivity.”” The necessity for
maintaining a -flat top to the resonance
curve and avoiding marked peaks sets a
limit to the selectivity obtainable with
loose coupling and prevents the operating
frequency from having any effect upon the
selectivity,  There is consequently no



Wirveless World, July 3rd, 1936.

Developments

advantage in using a low frequency. The
QO required for given results will depend
on the frequency, and, in general, it is not
possible to build coils of high enough Q
for the best results at very high fre-
quencies, while it is very easy to do so at
low frequencies. In general, a high inter-
mediate frequency is advantageous in a
superheterodyne, but the frequency can-
not normally lie within the tuning range
of the receiver. We are consequently
limited to frequencies lower than 150 kc/s,
between 350 kc/s and 550 kc/s, and
higher than 1,500 kc/s. It is very diffi-
cult to secure a high enough Q at fre-
quencies higher than 1,500 kc/s, but it is
readily possible to do so between 350 and
550 kc/s.  The commonly used frequency
of 465 kc/s is thus quite suitable, and we
need not further consider the operating
frequency.

Three-circuit Couplings

Even at this frequency the Q must be
of quite a moderate value if the flat top
- of the resonance curve is to have a maxi-
- mum width of 20 ke/s.  Consequently,
only moderate selectivity is obtainable
when the coupling is loosened, and for
good results many pairs of coupled cir-
cuits would be needed. There is no elec-
trical objection to this, of course, but it is
by no means economical.

Much more satis-

the width of the curve such that the re-
sponse at 10,000 c/s different from
resonance is 1db. below that at reson-
ance, the ) of the two variably coupled
circuits must be 93.5 and that of the third
circuit one-half this figure. With three
circuits capable of passing modulation
frequencies up to 10,000 c/s, the response
will then vary not more than +o0.5 db. up
to this frequency.

At 465 kc/s it is by no means difficult
to build coils of this value of Q. It is,
in fact, quite possible to obtain circuits of
much higher Q. A Q of 93.5 at this fre-
quency can be called moderate, and is
quite readily obtainable without undue
precautions ; it does, however, necessitate
the use of Litz wire, and, if the coils are
of high inductance, air-dielectric trimmers.
It may be obtained with either air- or iron-
cored coils, so that which are used will
depend upon the manufacturer’s prefer-
ence and will not affect the electrical per-
formance.

For the most satisfactory performance,
therefore, the tuned circuits should be ar-
ranged in threes, which means that the
number included in a receiver should be
three, six or nine, according to the degree
of maximum selectivity required. In
every three circuits the coupling between
two only need be variable, so that the
arrangement leads to no special complica-
tion. There are many possible ways of

factory results can be
secured by using not b
two  circuits,  but A
three.* If a pairof vari-
ably coupled circuits
be used and followed
by a third circuit of

one-half the Q, the
single-peaked response
curve of the single cir-

(0)

cuit tends to fill up the

trough in the curve for A
the coupled pair. By
correct design it is pos-
sible to obtain with

three circuits a curve

[T

like (a) of Fig. 2 at

“high selectivity ”’
and one similar to (b)
at ““low selectivity.”’
The curve exhibits
three peaks of equal height, and there are
two troughs between them. The greater
the band-width and the higher the Q, the
greater will be the difference between the
heights of the peaks and troughs, so that
for an even response there is a limit to
the Q. 1f we permit 1 db. variation be-
tween the peaks and troughs and make

selectivity.

2 The Wireless Engimcer, March, April, May,
1936.

Fig. 3.—One method of connecting three circuits for variable
If all three circuits are alike, R must be equal to

the dynamic resistance.

arranging the circuits in a receiver, and
some appear no different from conven-
tional methods.  Before discussing this,
however, let us consider the question of
amplification.

When the Q of the tuned circuits and
their coupling have been settled on con-
siderations of the selectivity and band-
width required, the amplification depends
only on the characteristics of the valve

A typical variable-selectivity IF transformer
of the kind having a rotatable lower coil.

and the dynamic resistance, of the tuned
circuits. Now, the dynamic resistance is
w’L*/R=0wLQ, so that-at a given fre-
quency it is proportional to the inductance
when Q is fixed. The inductance which

. can be used is limited primarily by the

stray circuit capacities, and cannot nor-
mally be higher than some 2,000 #H.; in
practice, however, the possibility of
obtaining the requisite Q must also be con-
sidered, and a reasonable figure is then
an inductance of about 1,500 pH. With
this inductance and a Q of 93.5 a dynamic
resistance of 0.41 megohm is secured at
465 ke/s. '

Amplification

With a valve of suitably high internal

" resistance and a normal figure for mutual

conductance, stage gains of 800 times
could be secured with a single tuned cir-
cuit, or about 400 times with a coupled
pair. Amplification of this order is actu-
ally obtainable from a single stage when
the grid circuit is untuned, but considera-
tions of stability prevent it from being a
practical proposition in a receiver.

In order to maintain stability and for
other reasons to be discussed later, we
must be content with a lower degree of
amplification. At first it would conse-
quently appear that there is no justifica-
tion for the use of circuits of high dynamic
resistance, and that we should employ a
lower value of inductance so that the
dynamic resistance is the right value for
the amplification which we can use. This
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is not so, however, for the stage gain is
- proportional to" both mutual conductance
-and dynamic resistance. Consequently,
we can control it by varying either.

" It is much easier to vary mutual con-
ductance than dynamic resistance, for it
may be done merely by selecting the grid
bias of the valve appropriately, whereas
to change the dynamic resistance of a cir-
cuit without affecting its Q means a com-
plete redesign of the IF ‘transformer. By
employing  the highest practicable value
of dynamic resistance, therefore, " the
application of the transformer is greatly
widened, and it becomies suitable for very
varied conditions. . S

Turning now to the =

wipeless
WW@E&@

tortion in this stage. = These conditions
are best met by making the coils in this
transformer of the same Q as those in
the others, and arranging the external
circuits to provide the requisite damping
to reduce it to one-half. In the case of
the detector, the input resistance is com-

‘monly about 0.125 megohm, and there

are two ways of making this value of
resistance reduce’ the Q of the secondary
of T3 appropriately. If this coil is the
same as the other it has a dynamic resist- .
ance of 0.41 megohm, so that we can
obtain the correct conditions by tapping
the coil for the connection to the diode
anode so that the diode is fed through a
step-down ratio of 1.81-1. Alternatively,

JULY - 3rd, 1936

ance of 0.41 megohm. The VMP4G, with
250 volts anode, 100 volts screen-grid,
and —2.1 volts grid, potentials, has this
value of resistance, with a mutual con-
ductance of 2.65 mA/V. With a suitable
degree of coupling between the coils of
T3 a gain of 120 times can be obtained
from this stage.

The AVC System

It should be noted that it is not per-
missible to control the last IF stage from
the AVC system, for a change in the grid
bias will alter the AC resistance of the
valve and so upset the frequency char-
acteristic of the band-pass filters. Further-

uses of the circuits,
" there are many possi-
bilities. The circuits

must be in threes,
but they need not all
be together. Fig. 3
iHlustrates one method
of connecting three
circuits between a pair
of wvalves; the first
pair are variably
coupled and contained
in one screening can,
while the third circuit,
which must be separ-
ately screened, is

T2

) |

>t F
>

I 1:

coupled to the second
by the ** bottom-end

capacity C. If this
third circuit is built to
have the same Q as
the others, as will usually be the case for

convenience, it must be damped by an .

external resistance R equal in -value to
the  dynamic resistance.

" In -general, however, two IF stages
with six tuned circuits are used, and it is
then possible to adopt a more conven-
tional arrangement, for one variably
coupled pair can be used between the
frequency-changer and the first IF valve,
another between the two IF valves, and
a fixed-coupled pair of Q/2 between the
second IF wvalve. and the detector, as
shown in Fig. 4. This appears a very
ordinary arrangement, and so the circuit
actually is ; provided that the transformers
are correctly designed and used, how-
ever, it will give the three-humped curve
of Fig. 2. If the coils in T3 have, when
¢onnected in circuit, one-half the Q of
those used in T1 and Tz, and if they are
quite loosely coupled, they may be re-
garded as approximately the equivalent
of two single circuits, so that in effect
each variably coupled pair has a single
circuit associated with it.

" The Coupling to the Detector

In considering the design of this trans-
former T3 the input resistance of the
detector “must be taken into account;
furthermore, the gain from the grid of
the last IF valve to the detector must be
as high as possible in order to reduce to
a minimum the risk of amplitude -dis-

we can use a lower inductance coil for
the secondary so that the dynamic resist-
ance has the same value as the detector
input resistance—o.125 megohm.

As regards amplification, selectivity and .
_band-width, there is no difference between
- the” two alternativeés, but there is one

reason why it is better not to use the
tapped coil. This reason is that in the
detector circuit there are necessarily har-
monics of the intermediate frequency,
and at these harmonic frequencies the
impedance between the two terminals of
the transformer is higher in the case of
the tapped coil than it is with the un-
tapped arrangement. There is conse-
quently less chance of feed-back to earlier
circuits with the latter, and a reduced
possibility of certain types of super-
heterodyne whistles being preduced. In
order to match the detector input resist-
ance, the secondary inductance of T3
should be less than that of the other coils,
and to suit the average case an inductance
of 457 nH. is called for.

Now let us consider the primary; the
highest gain will be obtained by choosing
the highest inductance, so that we can
make this coil the same as those in other
transformers, 1,500 pH. It must, of
course, be shunted by a resistance of
0.41 megohm in order to reduce the Q
to one-half its normal figure. This is
most conveniently done by so choosing
the second IF wvalve and its operating
conditions that it has an anode AC resist-

Fig. 4.—The correct performance can be secured with a conventional layout by adopting the arrangement shown
here. The transformer T3 must be correctly designed to have coils of Q/2 when damped by the valve and the detector.

more, for the same reason it is not per-

missible to feed a delayed diode AVC

circuit from the primary of T3 ; the input
resistance of such a circuit varies with the -
signal amplitude, and so cannot be taken
into account when choosing the damping
on T3. These conditions are not very
onerous, however, for it is not usually
possible to control the last IF valve if
amplitude distortion is to be avoided, and
delayed diode AVC itself is likely to cause
such distortion.
(To be continued.)

NOISE WITHOUT AN AERIAL

The Unavoidable Background

HIGHLY sensitive set, when working
‘“all.out,”” is bound to produce a certain.
amount of background noise, even when the
aerial is disconnected. Under these condi-
tions the noise is due to thermal agitation in
the input circuit and to normal valve hiss,
both of which are largely unavoidable.
Sometimes it is found that a multi-stage
superheterodyne is ‘* quite noisy ”’ with the
volume control at maximum but without an
aerial. It would not be possible to be
definite in saying whether the background
noises are excessive or not. Failing labora-
tory measurements, the best test is that of
actual reception; provided a number of
transmissions of good programme value can
be received with a silent background when
the de-sensitising effect of AVC comes in -
operation, it is probable that everything is
well,
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Rejuvenating

Old Portables

EASY/TO«APPLY IMPROVEMENTS TO
BOTH HF AND LF SECTIONS

UMMER is here—at any rate at the
time of writing—and with it comes
the need for some form of portable
set to be taken on the various ex-
peditions we are so busily planning. Some

5

HIS article suggests an interesting practical application of the

“ double triode” method of HF amplification, which offers a

simple and inexpensive solution of the problem of how to improve
the HF amplifier of an out-of-date portable

FRAME
° AERIAL

G B-45V

altered somewhat and a second tuned cir-
cuit added before the detector. A bias.
of 14 volts is applied to both the valves.
As before, reaction can be used on either
circuit, or even on both, if ease of control
1s not an important factor.

Experiments carried out on a set modi-
fied in this way indicate that the two
triodes together give approximately the
same gain as a single SG stage. In South
London, Droitwich was so strong that the
set had to be mistuned considerably to
reduce the volume to a comfortable level.

readers, perhaps, have portables no longer
in their first youth, but which, if over-
hauled and slightly altered, would prove
excellent companions.
: Many of these sets are of the five-valve
type that was so common a few years ago.
. -The circuit used was almost standard
and is given in Fig. 1. The prin-
cipal weakness of this circuit lies in
the HF stages, which are aperiodic and
provide little, if any, amplification. The
obvious way of improving a set of this
type is to replace the two HF valves by
one screen grid valve, giving the circuit
shown in Fig. 2. Reaction may be
applied either to the frame aerial or to
the second tuned circuit, as is most con-
venient. The change is quite straight-
forward, the  additional components
needed, apart from the valve, being a
dual-wave coil, a second tuning con-
denser, a small fixed condenser and pos-
sibly an on-off switch. This will be
_needed if all the contacts on the present
wave change switch are full. It 1s used
to control the LT supply, thus releasing
contacts on the original switch for wave-
changing on the coil.

H131
HTEe !

m TO
LF
e e e I':“l.,.., 0°0001 mfd
(ao——.
il i 7uk ; I
(Above) Fig. 1. —A P ) PRChDY N
typical s5-valve ‘ port- i [ i 00001
able 7’ circuit of a few Riytuy ] mid
years ago with a 2-stage : : ) -—-lh
aperiodic  amplifier— ) H
amplifier by courtesy 1
only, as a rule. L
. x
; : x
\ =& B 2
1
]
1
i
(Right) Fig. 2.—The H
most obvious method of N F - QI .
improving the HF am- LT
plifier is by fitting an > 4

SG valve.

An even cheaper method is to use the
triode HF circuit described by F. M. Cole-
brook in The Wireless World of January
18th, 1935. - Here no additional valves
are required as the Hz2io type works
almost as well as the L2ro suggested in
the article referred to.  The circuit is

-given in Fig. 3, and it will be seen that

the first HF choke is replaced by a resist-
ance, the values of the coupling condenser
and resistance before the next wvalve

Luxembourg, Radio Paris and Fécamp
could all be received at reasonable
strength during daylight, while at night,
of course, the range would be considerably
greater.

Certain precautions must be taken when
carrying out either of these changes. The
coil must be screened and the screen, of
course, must be earthed. A certain
amount of screening round the second
condenser is also desirable. If a two-
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Re;uvenatmg ou Portables-—
gang condenser is used, a large trimmur
must be mounted on the panel to com-
pensate for the mismatching of the frame
aerial and the coil.  Probably the best

arrangement is to use two condensers
mounted on concentric spindles and a
double knob, as on the older Beethoven

Wireless -
World

5 mA, and the output will, if anything,
be increased. The change is very simply
effected by removing the second trans-
former and connecting the grid lead of the
first to the grid terminal of the output
valve holder.  The screen of the pen-
tode must be connected to HT+, as
shown in the circuit given in Fig. 4.

»GB~15V

Fig. 3.—The original valves may be retained if the Colebrook method of HF amplification is used.

portables, but these are not very easy to
'get. With this arrangement an earthed
plate should be interposed between the
two condensers to provide some screening,
and so avoid unwanted coupling.

LF Amplifier

“ On the LF side of either four- or five-
", valve portables of out-of-date. type two

alternative improvements are also pos-:

sible.. The anode currents of the two
LF valves will be about 10 mA, while the
" maximum undistorted output will not be
greater than 150 milliwatts. If both of
these valves are removed and replaced by
a small pentode of the Pen 220 type, the
anode current will be reduced to about

; 9,

LOUD SPEAKER

FROM !
DET.

GB—-45V
' ' 6B+

Fig. 4.—Fitting a pentode in place of the
original 2-stage LF amplifier.

Alternatively, if the first LF valve is
kept in and a Pen 220 A used in the out-
put stage as shown in Fig. 5, the anode
current will not be greatly increased, but
the power output will now be sufficient to

CHT#3
o’

Fig. 5.—The fitting of a pentode of higher
power may involve the retention of the
existing intermediate LF stage.

drive a small moving-coil loud speaker,
with a resulting impravement in quality of
reproduction. To avoid box resonance,
a hole should be cut out behind the
speaker ; this will also enable a set of the
suitcase type to be used when closed. A
sensitive speaker with a permanent mag-
net of nickel-aluminium alloy such as the
Stentorian Midget should be chosen and
mounted on a baffle behind the original

Joud speaker fret.
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DISTANT
RECEPTION NOTES

WONDER if you have noticed how often
the Palermo transmissions force their
way through those of Athlone? Athlone’s

" power is 60 kilowatts, whilst that of Palermo

is officially given as 4. One would have
thought that the Irish station would be
strong enough to drown the Italian in this
couniry, but certainly it does not. Under
the Lucerne Plar: both stations use the same
wavelength of 531 metres ; but T have found
of late that Palermo is given to working just
a little below Athlone. And I rather fancy

-that those 4 kilowatts have in practice

undergone a certain amount of multiplica-
tion!

Speaking of Italian stations reminds me
that the Bologna station has just been
officially opened with an output of 50 kilo-
watts. It has been named after Marchese
Marconi, and it works on a wavelength of
245.4 metres. As it occupies the channel
next door to that of the very strongly re-
ceived Lille P.T.T. station it is not too easy
to pick up unless the set is very selective.

A week or two ago I referred to the un-
welcome increase of spark interference near
the top of the medium-wave band. This
continues, I am sorry to say, and at times
the same sort of interference is noticeable
also near the middle of the band and be-
tween 200 and 250 metres. As my abode is
just about as far inland as any place in Eng-
land can be, I am afraid that dwellers near
certain parts of the coast must suffer a good
deal. 1 hope that the question of spark in-
terference with medium-wave broadcasting
will be one of the matters discussed at the
U.I.R. summer meeting which is now being
held at Lausanne,

Unless you live very close to the Scottish
National, I expect that you have been hear-
ing Rennes-Bretagne pretty well on 288.5
metres for some little time. The new trans-
mitter is now conducting tests outside
programme hours with much greater po’wer

A question that often comes my way is:
What stations can be relied upon when one
is calibrating a receiving set? It is a very
pertinent question, for there are still num-
bers which wobble night by night many kilo-
cycles this side or that of their allotted fre-
quencies. However, there are luckily sufficient
reliable ““landmarks '’ to enable one to work
out a calibration chart with accuracy be-
tween 531 and 203.5 metres, which covers
the greater part of the medium-wave band.
B.B.C. stations may be taken for granted.
This gives us eleven plottings between 449.1
and 203.5 metres. Unfortunately -for the
calibrator (though fortunately for the mere
listener), the spread of many of these
stations is too great for accurate plottings to
be made unless a sensitive visual tuning
indicator is in use. Of course, such an indi-
cator always should be employed, for you
can’t hope for precise calibration without it;
but there are many who want to make
reasonably accurate calibration charts. with-
out the use of the VII. To them I.can
recommend any of the main German stations
from Konigsberg on 291 metres upwards
as well as the German common wavebands
on 251 metres and 225.6 metres. At the
top of the band Athlone is reliable, and the
Swedish stations from Hérby on  265.3
metres upwards can usually be depended
upon to keep to their proper wavelengths.

D. EXERr.
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URRENT TOPICS

EVENTS OF THE WEEK IN BRIEF REVIEW

Finnish Licences
HE number of licence holders
in Finland has increased
from a little over 129,000 to
nearly 145,000 during the past
year. It is expected that after
the completion of the niew high-
powered Lahti transmitter, and
the opening of the new stations
at Uleaborg and Vasa, a great
increase in the number of
listeners will take place.

The Holy See
IT is reported by a European
News Agency that a plan is
afoot in Vatican City to estab-
lish a television transmitter at
the Holy See. It is even said
that the Pope has himself inter-
viewed the Marchese Marconi
about the matter, but at present

confirmation is lacking.

Norwegian Volksempfinger
HE Norwegian Government
is putting forth a great
effort to make everybody in the
country a keen listener, and it
is stated that a large sum. of
money has been voted to sup-
‘port  the  production of
‘“Peoples’ Receivers.”’ The
Government is now being urged
to amend the legislation in Nor-
way so as to relieve all manufac-
turers of these receivers of any
financial obligation to inventors
whose patents they may use in
the construction of the set. A
great proportion of these patent
holders :«ve valve-manufacturing
firms who are already carrying
on a campaign in Denmark
against set makers who-produce
receivers without paying the
necessary royalties. Probably
the patent holders in the various
Scandinavian  countries  will
eventually adopt a common
, front to protect their rights.

Loud Speakers to Replace
the School Bell

THE ubiquitous loud speaker
seems to be carrying all
before it in the matter of oust-
ing time-honoured methods of
making a noise. In many cases
it has already been used to re-
place Church bells, the actual
source of the sound being a
gramophone record. The school
bell is the latest institution to
be threatened by - the loud
speaker, as in certain countries
in Central Europe this instru-
ment is to be used for summon-
ing the children to school. A

psychological experiment is to.

be tried by using music of a joy-
ous and inviting character to re-
place the doleful clanging of the
bell. Lively music is also to be

‘complaint, as

broadcast via this outside loud
speaker during the various in-
tervals between the lessons when
the children are in the play-
ground. Later it is hoped to
provide a quiet background of
music from indoor loud speakers
while lessons are actually being
given. At present, however, it
has not been decided what type
of music can be considered as
being readily suitable.

French Announcers Are
Difficult to Follow
MANY people in this country

nowadays use the news
bulletins from the French broad-
casting stations as a means of
learning French or of improving
their knowledge of it. Frequent
complaints have, however, been
made by these seekers after
knowledge that the speed at
which the announcers speak is
too great. Others have sug-
gested, however, that this
rapidity of speech is really a
delusion brought about by their
lack of adeptness. It would
appear, however, that there is
considerable justification for the
French people
themselves are protesting
against the way in which the
announcers gabble off the news
bulletins. This more particu-
larly applies to the racing
results, which are said to be
more like the race of the results
than the result of the races.

Electioneering Tactics
in the U.S.A.

LTHOUGH it is still several

months ahead, the two
great political parties in the
United States are already busy
with their campaigns for the
presidential election in Novem-
ber. Needless to say, broadcast-
ing is taking a very prominent
part, and heavy bookings are
said to have been made by party
agents for time on the air. It
is stated that special precautions
are being taken to prevent
etheric  disturbances  being
created by the opposition when
a speaker is at the microphone.
At the last election -certain
speeches were completely blan-
keted out by interference caused
by unknown portable trans-
mitters. Such interruptions
were, however, in most cases the
work of irresponsible local
‘“agents,”’ and since such con-
duct is prejudicial to the  in-
terests of both parties it is said
that they have banded together
to put down such coarse tactics.
There are, after all, far subtler
ways of interfering with an op-
position broadcast speaker than

~ the

by the creation of ordinary inter-
ference. The simple and direct
methods of ‘campaigning
adopted at Eatanswill are things
of the past.

Andorra Caling

HE fact that a country is
small does not necessarily
mean that its requirements in
the matter’ of radio power wiil
be small when it does establish
a broadcast service, for its
transmitter may be designed for
other purposes than that of serv-
ing the natives. In the latter
connection, of course, one natur-
ally thinks of the famous trans-
mitter in the small independent
country of Luxembourg. It
appears that the people of An-
dorra have been bearing Luxem-
bourg in” mind when turning
over in their minds the problem
of making their voices heard in
Europe, and it is rumoured in
Paris that a station is being
planned having a power alto-
gether out of proportion to the
dimensions of the country—a
real ether shaker, in fact. Cer-
tain French interests are rather
disturbed over the matter, for,

Slot-meters, well known in con-
nection with gas and electric

supplies, have, in Switzerland,

appeared onradio sets. The appro-

priate use of a mirror by the

photographer gives us both front

and back views of a receiver so
fitted.

"although one would think that

this tiny republic, perched in
the Pyrenees, would be influ-
enced either by French or
Spanish culture, it is said that
German influence is very strong
in the country. ‘

The Future of British Broadcasting

The Government’s Proposals

IN the form of a Memorandum by

the. Postmaster-General,! the
Government’s proposals with re-
gard to the recommendations of
Ullswater Committec were
issued on Monday.

The majority of recommenda-
tions  were adopted in their
entirety or with slight reserva-
tions, and the Government accept
the recommendation that the
B.B.C. charter should be extendec
for ten years from December 31st,
1936. Among other recommenda-
tions accepted is that the propor-
tion of licence revenue to be paid
to the B.B.C. should be increased,
the initial assignment to be 75
per cent.  of the net licence
revenue, with a proviso that, if
made necessary by expenditure on
television and Empire Broadcast-
ing,
Treasury to approve an appro-
priate increase.  The Empire
broadcasting service is to be ex-
pressly authorised and developed,
while sponsored programmes as
well as direct advertisements
should be excluded. If necessary,
further powers should be sought
for reducing the electrical inter-
ference  nuisance.

The Government does not
accept the recommendation that
responsibility  for the cultural
side of broadcasting should be
transferred to a Cabinet Minister
free from heavy. departmental re-
sponsibilities, and proposes the
continuance as at present of the
existing functions of the P.M.G.

it should be open to the -

The Corporation should refrain,
as in the past, from broadcasting
its own opinion by way of editorial
comment, and the Government
now proposes to apply this re-:
striction to the B.B.C. publica-
tions as well.

Licences for relay stations are
to be subjected to certain addi-
tional provisions, and are liable
to be terminated on December
31st, 1939.

Agreement is expressed with
the Committee’s view that all
steps should be taken to prevent
broadcasting from foreign stations
of . advertising programmes - in-
tended for this country.

With regard to the recommenda-
tions of the Committee which
affect action to be taken by the
B.B.C., the constitution of Wales
as a distinct broadcasting region
is foreshadowed’; and, with regard
to the private lives of the Cor-
poration’s staff, it is considered
that the general practice of the
Civil Service should be followed;
in this the B.B.C. concurs.

Perhaps the  spirit of the
Memorandum is best summed up
by express Government con-

“currence with the finding of the

Committee : . * Constitutional in-
dependence of the B.B.C. brings
advantages which could not other-
wise be secured.”’

! Broadcasting : Memorandum by the Post-
master-General on the Report of the Broad-
casting Committee, 1935. H.M. Stationery
Office, 2d.



The Circuit Diagram

AN

INDISPENSABLE PRACTICAL

HELP, AND A SYMBOLIC AID
TO THOUGHT

.T is easier to identify prominent poli-
ticians in the cartoons than on the
news photo pages of our daily papers.
Tt may be said, in fact, that the grossly

distorted versions of these gentlemenpre-
sented by the caricaturist are more like
them than they themselves. The distin-
guishing features are picked out and
reduced to conventional forms that can be
recognised at a glance.

When wishing to trace out the best route
between two points in a city one does not
ask for photographs of the streets; even
those taken from an aeroplane. However
exactly they may represent the -actual
thing, it is far more clear and instructive
to refer to a map, in which true resemb-
lance has been deliberately avoided.

. A photograph, or even direct inspec-
tion, of a complicated machine shows just
a maze of wheels and levers, from which
an experienced engineer might derive little
information. = But a blue print, having
little relation to the original in appear-
ance, would enable him, if necessary, to
reproduce such a machine.

So now there is no need to argue why
circuit diagrams are more useful than

- pictures of sets. . -

_____{:3_____, .
‘ (a) .
—_—— (@
(b) P
FIG. 1
——AAAA—— (b)
(a)
I
= U r——
(b) ©
FIG. 2 FIG. 3
¢

Fig. 1.—The symbol (@) for a fixed condenser,
though generally superseded by (b), is
occasionally still used to denote a condenser
of large capacity. Fig. 2.—On the Continent
(a) is used to indicate an inductance and
(6) a resistance. Fig. 3.—To distinguish
pre-set or trimmer condensers from the
tuning condenser (a), symbols (B) or (¢) are
sometimes used. '

A circuit diagram is really a remarkably
clever and useful dodge. It is a dodge, as
I shall seek to show later.

It is clever because it is simple and saves
so much time both for the Arawer and the

L

reader. Whoever worked out the symbols
in the first place hit on forms that, on the

Fig. 4.—Non-connected and connected wires

are generally shown in British diagrams as

at (@), but the American method (b) is
sometimes seen.

whole, are quick and easy to draw, and
which suggest the functions (rather than
the diverse and evolutionary physical
shapes) of the circuit
elements. There has
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By “CATHODE RAY”

better with the almost universal construc-
tion of actual cells:

The arrow for variability is very clever,
More recently a need has arisen for distin-
guishing variables that are accessible con-
trols, such as tuning condensers, from
those that are more or less permanently
set when the receiver is being finally
tested, such as trimmers and padding con-
densers. The Wireless World has quietly
adopted a symbol that distinguishes these
(Fig. 3 (b)), but the method is not easily
adaptable to hand-sketched diagrams, and
no alternative seems to have been brought
into general use. I personally have used
the symbol (Fig. 3 (¢)), the T represent-
ing either an adjustment screw or the word
‘““trimmer,”’ according to one’s fancy.

Another alternative practice is in the
drawing of crossed wires. Fig. 4 (a) depicts
the method generally used in Britain for.
showing non-connecting and connecting
wires, and it seems to me to offer rather

been some improve-
ment on the origi-
nals, as may be seen
from Fig. 1. And
there is, alas, some
lack of international
standardisation, as
exemplified in Fig. 2.
In this country (a)
represents resistance,
but in some places
abroad it stands for
inductance. So the
latter people have to
adopt another sym-
bol (b) for resist-

AAAA A,

ance, and anybody
who has tried to
draw a diagram con-
taining a lot of re-
sistances, in a hurry,
has little desire to
follow their example.
Our curlywiggle, on
the contrary, is, if
anything, an easier
symbol for induct-
ance than (@), and is
more suggestive.

But I always think
a battery symbol is
wrong. There seems

AAAAA
VVVVY

AAAAA
VVVV
AAAAA,

no reason why a
short thick stroke

should not be quite
as suitable for repre-

(b)

senting a positive
pole as a negative,
and it would agree

Fig. 5.—Two alternative methods of laying out a circuit diagram, )
differing in the positions of the +HT feeder.
given by (b), but (¢) distinguishes the high- and low-voltage leads.

A neater result is
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The Circuit Diagram—
less possibility of error than the American
equivalent (b).

On the whole, though, these electrical
hieroglyphics have gained a world-wide
acceptance that the symbols of speech
have never achieved. And the same is
even more true of their assembly into
diagrams and language respectively. An
English engineer may have less difficulty
in reading a Japanese circuit diagram than
he has in' reading a compatriot’s hand-
writing. Mind you, it is a great mistake
t6 suppose that a circuit diagram is merely
a collection of the appropriate symbols
joined up correctly. If everybody had not
agreed to lay out the circuit diagram of a
radio receiver according to certain conven-
tions, the reading of them would be intoler-
ably tedious. Advantage was taken of this
a number of years ago by certain ‘‘de-
signers,”” who thus gained a quick reputa-
tion by ‘‘scrambling’’ perfectly familiar
standard circuits. It is rather an amusing
parlour game to try this on the local expert
and time him at sorting them out.

Circuit Conventions

Among the generally observed customs
are the placing of the aerial at the extreme

left, with the successive stages arranged

horizontally towards the right, and an
‘““earth’”” or ‘‘chassis” line at the foot.
More often than not, the + HT feeders run
horizentally above the valves, which at
least helps to give a sense of relative volt-
ages, but in other respects there is some-
thing to be said for running all the feeders
below the wvalves, with the couplings
stretching downwards to them (Fig. 5).
Connections to earth, direct or through
condensers, are usually taken vertically to
the earth line; but to avoid such a criss-
cross of lines as is necessitated by this
some people, more especially Americans,
use separate ‘‘earth’” symbols at each
point (Fig. 6).

There are so many possible variations in
detail, even within the framework of con-
vention, that circuit diagrams are as
characteristic of those who draw them as
their handwriting or finger-prints. There
are numerous ways of drawing a valve. In
America vertical electrodes, with zig-zag
grids and plate-shaped anodes, are more
usual than our horizontal dotted-line grids
and full-line anodes. It always seems to
me that a pentode suppressor grid is awk-
ward ; nobody appears to know what is
quite the best way of joining it to the
cathode without it getting in the way.

There is a growing tendency, it appears,
to depict valves with their electrodes all
out in the open, with no enclosing boun-
dary. However illogical it may be to indi-
cate a glass envelope in the same terms
as a piece of copper wire, it does seem to
me that a good thick ring around a valve
shows it up clearly. There is something
almost indecent about the other way,
somehow.

The most obvious purpose of a circuit
diagram is to show the connections. Thus
it might be used for wiring-up. That is
the structural use. There is also the func-

Wireless
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tional use, which perhaps was not the one
first intended, but it is very valuable all
the same. Only brains like Einstein’s,
accustomed to abstract thought, would be
able to visualise the action of radio circuits
in terms other than diagrams. When
working out some problem, such as the
nature of a mysterious fauvlt, do you
mentally follow the workings through glass
and metal valves and chokes and trans-
formers in commercial shapes, or do you
think diagrammatically?

For understandingly complex modern
circuits, particularly those with AVC and
kindred systems, the conventional diagram

I 1

HT -~

vvvv
llll—l

y
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(b)

Fig. 6.—Alternative ways of showing earthed

points. Method (b) cuts out many crossing

wires, but is not so easy to follow if one has
become used to method (a).

is not ideally adapted. I have worked out
a form of diagram that suits me very well
for this purpose. But apparently other
people understand complex circuit actions
with the aid of the conventional diagram,
or else don’t understand them at all.

Like all symbolic aids to thought, circuit
diagrams have their limitations as well as
their advantages. They must not be made
a substitute for reality. The owner of
paper money, by forgetting that it has no
more intrinsic value than waste paper,
apart from the credit of the issuing cen-

9

cern, may be stung. So may the earnest
radio student who takes a diagram too
liverally. ~The diagram assumes that all
electrical quantities are available in separ-

>

Fig. 7.—An example of a circuit diagram
which does not show how the circuit works.
The dotted portions, representing valve
capacities, are necessary to reveal that it is
actually a Colpitts oscillater circuit.

ate lumps, like chemicals in bottles, and
that one can make up a circuit like a pre-
scription. Instead of which they are more
like the smells from the said chemicals
when the stoppers have been left open for
some time—each one strongest near its
own bottle, but pervading the surround-
ing neighbourhood and mixing inseparably
with the others. This is particularly true
at very high frequencies, so that the dia-
gram may in fact show only a part of the
story. ~ An example given by W. T.
Cocking some time ago was an oscillator
circait in which the unseen valve capacities
are cinong the most important circuit ele-
ments (Fig. 7). Experience shows how far
to trust a circuit diagram.

Radio Interference and its Suppression.
By J. H. Reyner. Pp. 130.” Chapman
and Hall, 11, Henrietta Street, London,
W.C.2. ¢gs. 6d. net.

THIS book, the first on the subject to be
published in. this country, fills a gap

which has existed far too long. It is evident
that the author has aimed at producing a
survey which would be easily understood by
the non-technical reader, and which would at
the same time have a definite instructional
value to those persons who themselves come
up against the problem of interference. In
this he has been quite successful

From a purist point of view, the layout
of the book may be considered somewhat
unscientific. It is recommended to the
reader that efforts should be made to effect
a cure at the listener’s end before looking for
the source of the interference, a principle
which the G.P.O. have always done their
best to conibat. Further, it may be argued
that the chapter on short-wave working is
not proper to a book on radio interference.
Nevertheless, from the point of view of the
ordinary listener, there is much to be said
for the author’s arrangement. A few tech-
nical inaccuracies have crept in, but these
are not likely to mislead the reader seriously.

A list might well have been included of
firms making radio interference- suppression
devices, particularly as there are several
references to the products of one particular
firm.

This book at last meets a need of the
dealer and service man. J. N.



HIS set is a development of last
season’s Model 368 and incorpor-

ates the ‘‘Super Ferrodyne’

iron-cored coils which contributed
to the success of the earlier model. A very
attractive cabinet fitted with a new style
of station indicator set in a bronzed die-
cast trame gives the set the appearance of
one of much higher price.

Pentode valves are used in all three
stages of the circuit. The first is a variable-
mu HF amplifier with grid and screen
volts controlled by a variable resistance in
the cathode return lead. A single tuned
circuit in the aerial input is coupled to the
aerial by a combination of magnetic and
capacity coupling on the medium-wave
band and by magnetic coupling only on
the long waves.

A transformer in which the unusual
practice of tuning the primary has been
adopted couples the HF valve to.the
pentode grid detector. Reaction is applied

to the transformer through the usual com-

bination of capacity and fixed magnetic
coupling. Stopping resistances are in-
cluded in series with the reaction circuit
and the secondary winding of the HF

transformer to suppress possible oscilla- -

tion at the natural frequencies of these
circuits. Resistance-capacity coupling is
employed between the detector and the
pentode output valve. The latter is

FEATURES. — Type. — Table model
«siraight” receiver for AC mains. Cir-
cuit. — Var.-mu pentode HF amplifier—
pentode deteclor with reaction — penfode
output valve. Full-wave valve retifier.
Controls.—(1) Tuning (with trimmer). (2)
Volume.. :(3) Reaction. (4) Wave-range
and onjoff switch. Price..—8 guineas.
Makers. — A. C. Cossor, Lid., Highbury
Grove, London, N. 5.

1

directly heated and a centre-tapped re-
sistance is connected across the filament to
obtain a neutral point for the connection
of the bias resistance.

Fixed tone correction is applied in the
output circuit by a condenser across the
primary of the output transformer of the
eight-inch moving coil loud speaker.
Sockets for an external loud speaker are
also connected across the transformer
primary. A high impedance external loud
speaker will therefore be required, and
care must be taken not to allow extension
leads to come into contact with the chassis
as one of the sockets is connected to HT + .
A full-wave rectifier supplies the HT
current, which is smoothed by the loud
speaker field in conjunction with the
electrolytic condensers. '

‘The controls are four in number, and it
is important to note that the subsidiary
knob of the tuning condenser is not a slow-
motion vernier but actuates a small air-
dielectric trimmer. Thus accurate align-
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Cossor

MODEL 378

A WELL-TURNED-OUT “STRAIGHT"” THREE.
VALVE RECEIVER FOR AC MAINS

merit is possible at all parts of the tuning
range, though in actual practice it will
generally be necessary only to adjust the

" trimmer once when the set is first installed.

However, it is satisfactory to know that
one can be sure of absolutely accurate
alignment when it is a question of separat-
ing adjacent transmissions of approxi-
mately equal power.
1t has often been pointed out that the
secret of obtaining the best results from a
““straight’” receiver lies.in the proper
manipulation of the volume and reaction
controls. Selectivity can be improved by
first reducing volume and then increasing
reaction to a point just below oscillation,
finally increasing the volume to the re-
quired level. In this receiver this process
is really much simpler than it may sound,
for there is 1€Ss interdependence than usual
between the volume and reaction controls.
But this is not the only feature which
contributes to the pleasure of operating
this set, for it is virtually impossible to pro-
duce unpleasant noises from the loud
speaker through inadvertently turning up
the volume too high. If this is done all
that happens is that there is a slight re-
duction of volume without any unpleasant
threshold effects near the overload point.
It is important, therefore, to make sure
that one is operating below the point of
maximum volume, and it should be a
matter of routine to turn back the volume
control and then increase slowly before
settling down to enjoy a programme.
The constancy of reaction is also a note-
worthy feature of
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this set, and the
slight increase
which is necessary
to follow the
oscillation  point
from bottom to
top of the wave-
range is so small
that for most pur-
poses it is suffici-
ent to set the re-
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action at a point
somewhere near
the bottom of the
wavelength scale,
and then to ignore
it unless maxi-
mum  selectivity

is called for.

REACTION CONTROL

The range of
the = long-wave

Pentode valves are used in all three stages of the circuit. When the wave-range switch is turned to the “gram’’ position,
: the detector valve becomes the first LF amplifier with automatic negative bias.

band is ,compar-
able with that of



JULY 3rd, 1936

Cossor Model 378—
the majority of 3- or 4-valve superhetero-

dynes, and the ratio.ef signal strength to

background noise is very much better:
On the medium waveband there are not,
perhaps, so many weaker stations to
choose from, but the leading Continental

Wireless
World

the theoretical maximum possible’ w1th\~;«

two tuned circuits. There i a”batkground
from Droitwich when listening to the
Deutschlandsender, but the latter station is
casily separated- from Radio Paris. On
the medium-wave band no difficulty is ex-
perienced when using the set in Central
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! ' WAVERANGE
- AND
[} ONOFF SWITCH

CONTROL

VOLUME CONTROL

DETECTOR VALVE
M S /PEN,

REACTION CONTROL

A matt white panel illuminated by twin pilot lamps diffuses uniform indirect lighting behind the
wave-range scale, which is mounted on a glass window in the cabinet.

programmes from stations such as Radio

" Normandie, Cologne, and Paris PTT are
capable of fully loading the output valve
throughout the day as well as after
nightfall.

Selectivity is, of course, less than one
would expect from a superheterodyne, but
the use of iron-cored tuning coils gives
results which are a close approximation to

London in receiving Radio Normandie
clear of the London National, while the
London Regional programme can be
eliminated outside the section of the dial
extending from appxoxunatcly 320-360
metres.

There is not a great deal of extreme top
or bass response from the loud, speaker,
but the reproduction is free from thc

II-

resonances in the upper middle register
which: frequently’ glve a. nasty edge toithe
* reproduction of music and se hmlt ‘the
volume - which ;an be tolerated.”” :The
volume = control in the Cossor. set. can
always be turned to maximum without
fear of any unpleasantnes of -this. kind,
and it will be found that the volume level
thus obtained is- exactly” right fotthe
average size living room. .

The chassis is a- sound, workmanllke

- job, ahd it is mterestmg to find that a large
~ number of joints in the wiring ‘have been

reinforced with binding wire  before
soldering. The chassis is constructed  of
heavy gauge stéel which'is copper-plated
on the under side to obtain good ¢ontact
for all earth connections. -Where steel
spindles have been used for some of the
contacts they have been’ given a black
rust-proof finish. The tubular bracing
struts across the bottom of the chassis are
also finished in this way. They support
a stout fibre protecting panel which is
shaped to register with a rectangular hole
cut in the base of the cabinet so that it
is possible to test components without re-
moving the chassis from the cabinet.
Should this be necessary, however, the
work is facilitated by the use of eyelet con-
nections for the loud speaker leads instead
of the soldering tags which appear to be
very much in favour.

From every point of view the Model 378
is a well-turned-out set and one which
gives its maximum performance with the
minimum demand on the skill of the

operator.

The Television Society

THL Secretary of the Television Society

has asked us to point out that “ The
Television Journal,”” to which reference
was made in a recent issue, has no connec-
tion with ““The Journal of the Television
Society,”” nor have the institutions which
we referred to on that occasion any connec-
tion with the Television Society itself.

SUMMARY OF SETS TESTED AND REVIEWED BY THE WIRELESS WORLD

For the convenience of potential purchasers of manufacturers’ receivers, the following list has been compiled

.of sets reviewed in the pages of The Wireless World during the last three months.

supplemented from time to time with the details of future reviews.
during the previous six months was printed on page 316 of the issue dated March 27th, 1936.

It is possible to give only a brief summary here, and readers are referred to issues, dates of which are given

m the last column, for the full reviews.

An earlier list covering reviews

This list will be

Abbreviations: A = AC;-

Circuit, .Valves L .
Maker. Set. Type. excluding Wave Ranges. Price. Reviewed.
rectifier. ' . N
) ) . ’ . : £ s d. 1936
Pye Radio, Ltd. ... Bmpire ... Console Superhet 9 (A) 13-88, 30-82, 198- 20 8 ¢ April 10th
B H6O, 850--2,000 m. .
Ferranti, Ltd. All-Wave Straight 3 ... Table Straight 3 (A) ]9»5],)‘3{){%550, 900~ 919 6 May sth
‘ . 2,000 m, N
Burndept, Ltd. Attaché . Portable Straight 3 (B) s Koo 518 6 5 15th
R. A. Rothermel, Ltd Buth: rmel- Hmnumrlund Table Superhet 14 (A) |~ 15-30, 30-60, 60— 8 H 0 w  20th
* Super Pro.” 120, 120-259, 259-
555 m,
General Electric Co., Ltd. l-xdeltxty[\ll—“ ave Super- Table superhet 7 (A) 1629?6(‘)100—550, 1,000~ 26 5 0 June BHth
het. . 2,000 m. ! .
Aerodyne Radie, Ltd. . Model 49 Table Straight 3 (B) 18- %lm)"l)ﬂ—ﬁ.’)() 800 7.7 0 5 12th
. N ] .
Universal High Voltage Radio, I4d.... Hyvoltstar Bight Table -~ Superhet 7 (U) .} 18- 33, 28-78, 200 31 10 0 w.. 26th
- . R 560, 800--2,200 m.
U == universal ; B == battery ; M = medium; -L

= long. -




IN addition to its intrinsic in-

terest, the special pro-
gramme devised by the
National Broadcasting Cor-

poration of America to give
English listeners an impression
of the celebrations on July 4th,
Independence Day, America’s
most important national holi-
day, is a striking example of
the willing international co-
operation which is one of the
pleasantest and most im-
portant aspects of broad-
casting.

From place after place of
that vast continent, short
actuality flashes will paint a
vivid sound picture of the
junketings, and will be radi-
ated nationally at 8 on Satur-
day.
Philadelphia, which was badly
cracked in 1843, will be heard
and the Mayor of Philadelphia

will speak; a running com-
mentary on part of a
National League Baseball

game at Chicago; a horse race
at Arlington Park, and many
other lively short broadcasts
are to be included.
. &> <B> <&
THE ‘ ROYAL > SHOW

THE broadcast from the
Royal ‘Agricultural Show at
Ashton Park, Bristol, will be
" no stolid reading of a schedule
of entries, pedigrees and
awards. - In thirty-five minutes
listeners will get an impression
*of the Show from descriptions
by A. G. Street in the cattle
lines and A. W. Ling in the
dairy quarters, while humour
will be in the hands of Mabel
Congtanduros and the Buggins
Family. This broadcast to-
night (Friday) at 7 (Nat. and
Reg.) should not be missed by
country listeners.

The Liberty Bell in-

SHANKLIN is featured in this week’s programme when Powis

Pinder’s Concert Party, ‘‘ Sunshine,’”’

will be heard from this South

Coast resort

VICE VERSA
Many who have read F.
Anstey’s  humorous novel,

bR

““Vice Versa,”” will remember
that the scene shifts from the
house of Mr. Paul Bultitude in
Westbourne Terrace, in Janu-
ary, 1881, on the day of his
son Dick’s return to school, to
a cab on its way to St. Pancras

Station, a train, Crichton
House School, and back to

‘“Home, Sweet Home.”” The
alternative title to the book,
‘““A  Lesson to Fathers,”
should make an appeal to
many, and doubtless a number
of schoolboys will encourage
their parents to listen to the
radio play by H. M. Delafield
from this book, which will be
produced by Barbara Burn-
ham and broadcast on ‘\’Ionday
(Nat.) and Tuesday (Reg.) a

8 each evening.

FROM BUDAPEST.

A HALF-AN-HOUR'S pro-
gramme of Hungarian music
from Budapest by the Radio
Budapest Salon Orchestra, con-
ducted by Stephan Bertha,
will be relayed in the Regional
programme at 6.15 on Sunday.

ERASMUS

A stUuDY, by Felix Felton,
of Erasmus, the Dutch human-
ist, who died 400 years ago,
will be broadcast on Sunday
in the National programme at
10.15. It deals with his rela-
tion to his times compiled from
his own letters and from those
of Henry VIII, Martin Luther,
Sir Thomas Mote, and other
notable contemporary figures.
The name part will be played

by Ronald Simpson, and other
members of the cast will in-
clude Charles Lefeaux, Abra-
ham Sofaer, and J. B. Rowe.

‘¢ SUNSHINE ”’

THE third relay in the series,
““Shows from the Seaside,’”
will be that of Powis Pinder’s
concert party, ‘‘Sunshine,”
from the Summer Theatre,
Shanklin. The show will be
introduced by Harry S. Pepper
and Davy Burnaby, and
broadcast in the National and
Regional programmes at 6.30
on Monday.

<~ R <i>

A BOYS’ BAND

Now on its second visit to
the British Isles, the Van-
couver Kitsilano Boys’ Band
will be heard by listeners at
7.30 (Nat. and Reg.} on Tues-
day. It was founded in 1928
under its present conductor,
Arthur W. Delamont, at Kitsi-
lano, a suburb of Vancouver.
Beginning in a small way witha
few boys, it now numbers about
sevem\, ranging in age from
eleven to nineteen. Tt has to

MINE HOST
Stanelli, who on
Wednesday at
8.30 in the Re-
gional pro-
gramme will be
celebrating the
first anniversary
of his Bachelor
Party with
another gather-
ing at which
Norman Long, Al
and Bob Harvey,
Sam Mayo and
Mario Lorenzi
will be among the
guests.
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- Listeners

Outstandmg Broad

its credit the gaining of several
championships, including that
of the world at Chicago in
1933.
< <

MUSICAL DRAMA

THE musical play ‘‘The
Silver Patrol,” written and
composed by Bruce Sievier, is
being revived in the National
programme on Thursday at 8
and again on Friday, July
1oth, with a strong cast, in-
cluding Harry Welchman, Jay
Laurier, Marjery Wyn, Miriam
Ferris, Sydney Lester, and
Laurence Green. The prologue
1s set in a London hotel, after
which the scene changes
variously from s.s. ‘“ Aurora”
to Government House, Perada,
Dream Valley Ranch, and the
mountains of Southern Pine-
lands. The production of this
romantic musical drama is in
the hands of Max Kester.

< < P

TWO GOLDEN VOICES

THE Girl with the Golden
Voice, Miss Jane Cain, whose
voice we shall scon hear if we
dial TIM to ascertain the cor-
rect time, will be heard in the
appeal on behalf of the British
Wireless for the Blind Fund
on Sunday at 8.45 (Reg.).

America’s  golden - voiced
tenor, Morton Downey, will be
returning in a short pro-
gramme with the B.B.C.
Variety Orchestra at
(Reg.) on Monday.

9-30
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HENLEY AND WIMBLEDON
Tue Henley Regatta enters
the broadcast programmes for
the first time on Saturday
afternoon. From 2-5.15 the
National programme will in-
clude running cemmentaries
from Henley and Wimbledon.
Details of the races to be
described and the. times of
transmissions  will be an-
nounced at 2. The finals of
the tennis championships at
Wimbledon, always a source of
great excitement, will be com-

LIBERTY, at the entrance to
New York Harbour, symbolising
America’s Independence. The
N.B.C. Programme on Saturday
should . give listeners an im-
pression of the jollifications on
this great national holiday.

: rneﬁted‘~‘upon by Colonel Brand

and Captain, Wakelam at in-
tervals -during Friday and
Saturday afternoons.

OPERA AND BASSOCON SOLO

THE one-act comedy
‘“Susanna’s Secret,”” by the
German - Italian  composer,
Woli-Ferrari, will be broadcast
in the Regional programrme at

8.45 on  Saturday. This
opera, first  performed  in
Munich in 1909, is in a

Mozartian frame, into which
the composer has introduced
modern effects with both pleas-

QAb-road

_write many operas:
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or the Week

APOLLO  FOLLIES.
The leading lady, Mar-
guerite Viby, and her
partner Amble Naess
with the chorus. Ka-
lundborg will broad-
cast in full, from 8.15
to 10.45 tonight (Fri-
day), the 1936 Apollo
Follies from the Apollo-
. teatret.

The
soloists will be Noel Eadie and

ing and effective results.

Harold Williams, with the
B.B.C. Midland Orchestra.

The same composer’s Con-
certino for solo bassoon will
be heard in the National pro-
gramme on Monday. It is
rare that the bassoon is treated
as a solo instrument, and this
broadcast is therefore some-
thing of a novelty

&> <>
OPERA ABROAD

THAT erratic genius Eugen
d’Albert, son of a one-time
ballet-master at Covent Gar-
den, was one of the most bril-
liant pianists of his time. Yet
in the midst of an extremely
full and brilliant concert-ha'l
life he managed to find tire to
one of
these, ‘‘Tiefland,”” undoubt-
edly his masterpiece, is being
given at 8.5 this evening (Fri-
day) by Frankfurt. A com-
plete recording of Giordano’s
four-act opera ‘' Andrea
Chénier”” is included in to-
night’s programme at the same
time from Bucharest. This
opera was first produced at the
Scala, Milan, in 1896 and in
London in 1903.

Milan 1s giving us something
refreshingly unfamiliar at 8.40
on Saturday. A Biblical opera
““La Figlia di Jorio” by the
septuagenarian Franchetti.

Recorded scenes from Wag-
ner's ‘“‘Ring’’ operas: ‘‘The
Rhinegold,”” ““ The Valkyrie,”’
““Siegfried” and ‘* The Dusk
of the Gods’’ are included in
the midnight programme from
Frankfurt "and Stuttgart on
Sunday.

ENGLISH TALK FROM OSLO

In connection with the Sun-
day Schools World Congress
now being held in Norway,

Dr. Luther A, Weigle, from

* Yale University, will broad-

cast a talk in English from
Oslo on Thursday at 6, when
his subject will be ** Christian-
ity and the World Crisis.”’
ACADEMIC SINGING

WHILST visiting Sweden the
famous American choir, Yale

Glee Club, are to give a pro-

gramme of shanties, negro
spirituals and students’ songs
from the Swedish stations on
Tuesday from 9-9.45.

DANISH- AMERICANS

THE American Independence
Day is celebrated in Denmark,
where many - Danish-Ameri-
cans. will gather in Rebild
National Park in the middle of
the vast heathlands of Jutland.
Speeches will be given by the
Premier; the American Minis-
ter, Mrs. Bryan Owen and
several other Americans. The
festival will" be broadcast by
Copenhagen and Kalundborg
from 3-5 on Saturday. i

THE AUDITOR.

¥
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FRIDAY, JULY 3rd
Nat., 7, Relay from the “ Royal "
qhow 8, The B.B.C. %nzers

Reg., 8, Edna Best in " The
Silver Cord.” 930, Morton
Downey. 940, B.B.C. Mihtary
Band.

Abroad.

Vienna, 8.30, Vienna Symphony
Orchestra, Alice Ehlers (harpst-
chord). -

SATURDAY, JULY 4th.

Nat., 2-5.15, Wimbledon and
Henley relays. 7, Rawicz and

Landauer, two pianos. 8, In-
dependence Day programme.

Reg., 8.45, “ Susanna’s Secret.”
930, John Reynders and his
Orchestra.

Abroad.

Frankfurt, 8.10, Opéra-Comique and

operetta music.
SUNDAY, JULY 5th.

Nat., 7, Recital, Sarah Fischer
(soprano) and Zoltan Szekely

(violin).  7.55, Service from
Truro  Cathedral. 48.B.C.
Theatre  Orchestra. 10.15,
* Erasmus.”

Reg., 6.15, Budapest relay. 9.20,
Sonata recital, Albert Sammons
(violin) and Willlam Murdoch
(pianofarte).

road.
Brussels I1, 8, Band of the Belg:an
Grenadier Guards.

MONDAY, JULY 6th.
Nat., 6.30, Concert Party, ** Sun-
shine.” Y Callender’s Senior Band
and Harry Crindle (bass). 8,
“Vice Versa." = YRawicz and
Landauer. .

HIGHLIGHTS OF THE WEEK

Nat., 6.30, Mantovam and his

MONDAY JULY 6th (continued).
Reg., 8, © Melody Out of the Sky,”

Jav Wilber and his Band.
¥B.B.C. Singers. 9.30, B.B.C.
Theatre Orchestra.
Abroad.

Paris (Eiffel Tower), 8.45, Inghel-
brecht Festival, the composer
conducting.

TUESDAY, JULY 7th.
Nat., 7.30, The Vanceuver Boy«
Band. %" Romance in Rhythm.”
9, Pianoforte Recital, Myra Hess.

Reg., 8, " Vice Versa.” -9 The
Vagabond Lover.”

Abroad.

Berlin, 9, " Ballet at the Court of

Marie Theresa,” music of the
period by the Hans von Benda
_Chamber Orchestra.

WEDNESDAY, JULY 8th.
Nat., 7.15, The Adolph Hallis
Quintet.  {Music from the
Movies. 8.30, B.B.C. Orchestra
(C) with Orrea Pernel (viohn).
Reg., 8, Piano Recital, Isabel Gray.
YStanelli’s Bachelor Party.
bmad
Munich, 9.5, * Meister Schwarbe,”
musical comedy from Niirnberg.

THURSDAY, JULY 9th.

e e e o e o s s 0 o 2 o S e B e It 0 B B Bt B . ol S i

Tlpxca Orchestra 8, ** The Siiver
Patrol.” 10.20, Chamber Music,
The Phﬂharmomc Ensemble.

Reg., 8.30, B.B.C. Orchestra (C).
9, ““Is That the Law,” Talk.
9B.B.C. Dance Orchestra.

Abroad.

Kalundborg, 8, “ A Summer Re-
view,  from the Bellevue Theatre, i
Copenhagen. 1
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Blushes in the Bathing Tent

IN -spite of advancing years and rapidly
worsening rheumatism, I still indulge,
when at the seaside, in the gregarious habit
of standing for hours in a perspiring queue
‘waiting for a vacant bathing hut. There
. is, I think, nothing more conducive to
acute bodily discomfort than the average
bathing hut on the sands; no, not even
‘a provincial ‘hotel bedroom, for the latter
at least does not have particles of sand
on the floor, and is not overpoweringly hot
and suffocating.

1 was pleasantly surprised the other
week, however, to find that at least one
seaside resort had made an attempt to
lessen the acute discomforts of these
wretched cells by providing music in the
shape of a loud speaker fed from a wireless
set. As I was undressing for a bathe one
morning, I found the broadcast music
very pleasant indeed, it being, for a won-
der, of a bright and cheerful nature. There
always appears to be some fly in the oint-
ment of life, however, and this occasion
was no exception. For some inexplicable
reason the loud speaker seemed to go
dumb whenever an announcement was
made between the items, and so I was
unable to find out the titles of one or two
pieces of music which appealed to me. As
this irritating process continued 1 grew
considerably annoyed and racked my
brains to think what particular fault in
the receiver could be causing this trouble.

. . . grabbed up my clothes and hurried
. : me off ...

Eventually I gave it up, and in a state
of extreme annoyance sallied forth in my
bathing costume to report the matter to
the attendant. When I had eventually un-
earthed -this worthy and poured forth my
tale of woe to him, I was astonished to
see him turn deathly pale. Before I could
say any more he seized me by the arm,
begging me forthwith to take him to my
hut. When we arrived there he grabbed
up my clothes and hurried me off willy-
nilly to an empty hut two or three rows
away.

When I had recovered my breath I
naturally demanded an explanation of his
extraordinary conduct, and, after mop-
ping his brow, he informed me that by
some error I had been put in a hut re-

" of them women didn’t see

“vently,

“the “wireless,

SED f

served for ladies.
‘““Thank goodness, none

you,”” he concluded fer-
“or 1 should
have been for it.”” Even
so, I-failed to see what
connection-this had to do
with my complaint about
and, in
response to further en-

_quiries, he unfolded a truly extraordinary

tale.

It appeared that the particular seaside
resort which I had honoured with my
presence was well known for its Victorian
respectability, and usually attracted a class
of visitor of the ultra-Pecksniffian type,
more especially in‘the case of the ladies,
who were mainly elderly spinsters. When
the idea of relaying the wireless pro-
grammes to the bathing huts was first
mooted in the town council there appeared
to be nothing in the proposal to offend the
moral susceptibilities of even the most
narrow-minded visitor, provided, of
course, that only B.B.C. programmes
were transmitted.

However, hardly had the service been
inaugurated by the local mayor, I was
told, when there arose a great outcry in
the section of the dressing huts reserved
for females, and several of the latter were
seen to emerge in haste and confusion. An
immediate enquiry was ordered, and it
was found that the cause of the hasty
exodus was the extreme embarrassment
felt by certain Early Victorian ladies when
caught in their déshabille by the well-
modulated voice of the announcer. Ata
hastily convened meeting of the town
council it was at first proposed to petition
the B.B.C. to employ only lady an-
nouncers during bathing hours, but some-
body pointed out that this would merely
have the effect of transferring the embar-
rassment to the men bathers. Eventually
the problem had been solved, so my in-
formant told me, by wiring all the ladies’
huts to a switch in the office controlled by
a vigilant and acidulous-looking female,
who had been selected for the office after
passing, with flying colours, an examina-
tion in the proprieties.

The only thing that puzzles me is what
will happen when, in a few years’ time,
they start relaying the television pro-
‘grammes to the bathing huts. You' see,
most of the performers in the various
orchestras which the B.B.C. relays are
men.

A Sartorial Problem

MANY people make it a rigid rule to
don the appropriate garb when listen-
ing to the various B.B.C. programmes.
They would not think, for instance, of lis-
tening to the commentary on the Eton and
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By FREE GRID

. . . found myself among an exceedingly motley audience . ..

Harrow match at Lord’s without being
dressed in the manner appropriate to a
personal visit to the match.

It must be admitted, however, that the
recent darts commentary from a local
public-house set these good folks a pretty
problem. They can take comfort, however,
in the fact that in this instance they were
not the only ones to be puzzled, as even
those who make it an invariable rule to
put in an appearance at all the special out-
side broadcasts of the B.B.C. were at a
loss as to the correct dress to wear, and
frantic appeals for help to the Q. and A.
departments of certain of the tailoring and
social journals merely brought forth the
usual evasive answers.

I must confess that I was distinctly
puzzled myself, and, as a result of several
further visits to the sawdust bar of
various pubs, I observed that the specta-
tors at dart matches seemed to favour a
cap and muffler, although there were a few
who snobbishly affected a collar ; but even
they, I was glad to see, did not carry their
vulgar ostentation so far as to wear a tie
also.

Had every intending spectator of the
match had the good sense to do as I did,
all would have been well, but they evi-
dently preferred to rely on the advice of
the inevitable friend ““in the know.”” The
result was that I found myself among an
exceedingly motley audience, the specta-
tor on my left being in faultless ‘‘tails’’
complete with topper, while the enthusiast
on my right was in loud checks with cap to
match. There was a fair sprinkling of .
visitors clad in-white sweaters and shorts,
while some had evidently imagined that an
English hostelry required the same sort of
preparation for a visit as did the saloon
of a mining camp in the Western States
way back in the forties of the last century,
if one could judge by the extensive pre-
parations that they had made for a rough
house. :

Needless to say, we were all the subjects
of many ribald comments by the regular
habitués of the place, and at one time I
thought there would be trouble owing to
several of the evening-dress brigade having
their toppers made into targets for a little
friendly dart practice before the match
began. To avoid such unpleasant conire-
temps in the future I can only suggest that
the B.B.C. issue special advice concerning
the correct dress for these occasions.
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New Apparatus

Reviewe

Recent Products of the Manufacturers

HARTLEY TURNER TWIN
DIAPHRAGM LOUD SPEAKER

AS FAR as the main diaphragm and field
magnet are concerned, this speaker is
identical with the Hartley Turner standard
model. The attachment of a subsidiary
cone of more acute angle inside the main
cone has resulted in some improvement of
the extreme top. The approaches to the
5,000-cycle peak have been curtailed, with
the result that it is less noticeable, and
instead of a progressive drop above the
peak, the response falls quickly back to the
general level of the curve at 6,000 cycles,
and beyond that maintains a good average

Lyons Monarch Model 12
All-Wave Standard Signal
Generator.

quency calibration and
the control of the out-
put. It can be said to
occupy an intermediate
category between the
simpler types of serviceman’s modulated test
oscillator and the laboratory style of stan-
dard signal generators.

It has a frequency range of 100 kc/s to
30 mc/s, this band being covered in five
ranges by means of a selector switch. Fun-
damental frequencies only are used through-

+15

50
100
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FREQUENCY

2

Axial response curve of Hartley Turner twin diaphragm speaker on irregular baffle (area

approx. 2z sq. ft.).

level which shows no sign of falling off at
10,000 cycles. ~ Some additional irregulari-
ties have crept in between 2,000 and 4,000
cycles, but the lower region of the curve
maintains the high standard of the original
and is unusually free from harmonic distor-
tion and cross modulation effects.

Hartley Turner
twin diaphragm
loud speaker.

The price of the twin diaphragm model
(DC field) is 8 guineas and the makers
are Hartley Turner Radio, Ltd., Thornbury
Road, Isleworth, Middlesex.

MONARCH. ALL-WAVE SIGNAL
GENERATOR

HE Monarch Model 12 All-Wave
Standard Signal Generator has been
‘designed to meet the. needs of those
requiring a testing set with a high stan-
dard of accuracy both as regards the fre-

Input 1 watt, microphone distance 4 ft.

out this range, but the scope of the instru-
ment can be extended to take in the ultra-
high frequencies by utilising the second
harmonics on the highest frequency range.

The generator is fitted with a well
designed resistance attenuator comprising a
multiplier unit and a variable potentiometer
calibrated directly in microvolts.  This
enables the HF output to be varied con-
tinuously from below o.5 microvolts to o.1
volt. There is, also, a voltage divider avail-
able as an accessory to extend the lowest
range down to 0.05 microvolt.

A separate modulating valve is embodied
in the set and the LF output from this
stage can either be used to modulate the
HE oscillator or applied direct to the
attenuator so that an audio-frequency sig-
nal is available for testing LF equipment.

Particular care has been taken to provide
an accurate HF calibration, and in place of
the familiar direct-reading frequency scales,
calibration curves are prepared for each
range, and these are drawn on a chart, and
to a scale that enables a high order of
accuracy to be obtained in converting con-
denser dial readings into frequency.

Test measurements were made at several

.points on each of the five ranges and in

every case the accuracy of the calibration
was found to be better than one per cent.
when compared with standard laboratory
equipment.

Each instrument is supplied with external
dummy aerials for broadcast and for short-

15

wave use respectively, a mains plug-cum-
lampholder adaptor and a condenser to
interpose in the ‘‘earthy’’ lead from the
generator. There are scveral other useful,
accessories available also. Itis AC operated
and designed for 200/ 230 volts 50¢ /s mains..

Complete with the accessories just men-
tioned, it costs fz1, and the suppliers are
Claude Lyons, Ltd., 40, Buckmg,ham Gate,
London, S W.1.

ERIE 3N AND 4N
INSULATED RESISTORS

THE new style of insulated resistors of }
and § watt rating, and styled the types
3N and 4N rcsf)ectwolv are now obtainable
from The Radm Resistor Co., Ltd., 1,
Golden Square, Piccadilly, London W.1.

In the smaller size the actual resistance
element measures only 4in. long and is in.
in diameter. It is ﬁtted with brass end-
caps, to which the connecting wires of
tinned copper are secured, and this element
is then enclosed in a ceramic insulating tube,
the outside of which has the distinguishing
colour bands indicating its resistance value.
The half-watt pattern are identical in “form
but they are lin. longer.

The adv antagcq of an insulated resistance
are many and so. cbvious that there is no
need to enumerate them here. The insulat-
ing material is not affected by the small
amount of heat dissipated by these resistors
and on full load, of even with an overload
current, no discoloration of the markings
occurred.

Several samples of each size have been
tested and found perfectly satisfactory:

New Erie }-watt
insulated resistor
showing also the
small element in
the }-watt size.

their resistance values were all well within
the usual tolerance for resistances of this
type. There was no measurable change in
values after the resistances had had a full
load test and their values measured when
cool ; incidentally, the temperature rise is-
slight with such low power dissipated and
the value when ‘“hot "’ was, for all practical
purposes, the same as when cold. The new
insulated pattern costs 1s. each in either
rating, and for all values.
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~ SIMPLIFYING THE
PROBLEM OF DESIGN

s 1 e

OW -that we are familiar with the
theoretical circuits of filters, we

can begin to consider how to ~

realise them in practical form.

For working out the values of induct-:
ance and capacity for a simple prototype -

filter we require to know two things: the
frequency of cut-off (f.) above or below

which the filter is. required to attenuate,
and the resistance R into which it has to

work. It should be emphasised that the
filter must be closed at each end by a
resistance R, otherwise there will be mis-
matching and unwanted attenuation. As
already stated, f, is determined by the
product of L and C, while the correct load-
- resistance R is fixed by their ratio.
and C are increased proportionally (thus

keeping their ratio constant) the frequency

of cut-off is lowered, while if L is increased
and C decreased in the same proportion,
keeping their product constant, we change
only the value of R, which rises.

For an m-derived cell we also require
to know m, or alternatively the ratio
between f, and f., which determines .
The curves of Fig. g enable us to read off
the value of # and » for any ratio of f, to
f- that we may require; alternatively, if
we fix on some value of m arbitrarily
chosen for a constant-impedance termina-
tion (usually m=0.6) or for a rapid cut-
off, we can find -from Fig. g the relation
between f. and our chosen value of f,
and we can at the same time find » without
the trouble of calculating it from the
formula.

The few indispensable formule, that
cannot be replaced by curves, are given
in the following table. None of them, it
will be ceen, is of very awe-inspiring
intricacy. Units, as usual, are of vital
importance ; attention is drawn to the
explanatory note at the bottom of the
table.

TABLE.
Component.
(See Figs..s and 6,) Low-Pass.- High-Pass.
Prototype.
L R/(3-16f.) R/(12.651,)
C 1/(3.16Rf,)  1/(12.65Rf)
m-derived.
B PN mL L/n
L, 7 Lim
C, nC C/m
C, - mC C/n
m-derived ; m=0.6
(terminating half-
cell).
L, 0.6L 3.75L
I, 0.267L 1.67L
Cy 0.267C 1.67C
C, 0.6C 3.75C
Unrrs.
R in ohms.

f. in cycles per second.
L, L,, L, in henrys.
C G,C, in farads.

Before embarking on a composite filter,
we will take a simple case for which a

Hi

Wiréless World, July 3rd, 1036. °

igh-pass and Low

IIL—The Practical Design of Simple Filters

THE third of a short series

of articles in which the design

of electrical filters is put on a relatively simple and

straightforward basis.

This Part discusses the design of an

HF  stopping filter — a refinement that would improve many
recetvers.

 prototype filter, in spite of its ill-defined

cut-oftf frequency, is good enough. We
have a ‘‘straight HF >’ set in which the
detector is a high-impedance valve coupled

hence there is no need to regularise the
impedance with an m-section.

(3) Provided that the cut-off frequency
is not too near 150 kc/s, the slowness of

IfL.

the rise in attenuation will not
P matter ; at 150 kc/s it will already
be high, and will be higher still for
o1 all higher frequencies to which the

) set may be tuned.
% 2o With (2) and (3) in mind, we
2 i L1 1 choose 40 kc/s for the cut-off fre-
3 o quency f.. The load into which the
g r filter works will be the anode resist-
o 18 7 ance on the one hand and the valve
% . I resistance on the other. Since, for so
- / rough a filter, exact matching will
& e \n m not be needed, we will take 30,000
r t \ / ohms as being a mean* value between

g 5 / the two.

z 2 A prototype low-pass filter can
I va \ . have either a = or a T termination.
g N 4 In the latter case its impedance to
g 13 \C high frequencies will be high, in the
&£ N former case low. After a detector a
o AN low impedance to carrier-frequency
£ . Y currents is essential if anti-phase
A1 —~ feed-back through the valve capacity
1ol 0'2/ T L i is to be avoided ; we therefore choose
a w-termination for our present case.
m AND n This has the further advantage of

Fig. 9.—Values of m and n for different values of

using fewer coils than would a T-
terminated filter. We have, there-

f./f. (high-pass) or f,/f, (low-pass). m= L A ;
T .- P e fore, the circuit of Fig. 10, which
- . ; — ) ) ,
Vi={flfe) ég;;_paf,i(: T m\z/;/x‘,m(’f”"f”)‘ (high shows two n-cells.  Since f.= 40,000

by a 350,000-ohm resistance to the LF
amplifier. We find that HF currents in the
LF amplifier and loud %peaker are causing
distortion "and in-

c/s, and R=30,000 ohms, we find
L=0.238 H. and C=0.000267 ;F. The
appropriate values are shown on the
diagram.

stability, and we pro-
pose to design a filter
to cut them out.

A prototype filter
is good enough be-
cause : —

(1) We only wish
to -distinguish  be-
tween currents at 150
kc/s (2,000 metres),
which is the lowest

238 mH

frequency to which the
set will tune, and

10,000 c/s, the
highest speech-fre-
quency.

(2) Provided we arrange the cut-off fre-
quency to be not too near 10,000 c/s,
the impedance-irregularities in the neigh-
bourhood of cut-off will not worry us;

£fig. 10.—Two-cell 7-terminated prototype low-pass filter in anode
circuit of detector valve of HF set. f,=

40 kc/s.

Sinee coils can be wound to any desired
inductance, but condensers generally have
to be standard values, a certain amount of
juggling with the exact values for L and
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C would be desirable if the filter were
meant to have an exact cut-off or to match
an exact load. In such a case as this we
should make C=o0.00025 uF. without
troubling to re-calculate the value of L;
. the change will raise slightly both correct

make m large ; Fig. 11 offers us an attenua-
tion of 474 db. per cell at ifoo if we make
m=0.866. For this, as Fig..g shows, n=
c.072, and the frequency of cut-off is

7

the full calculated attenuation owing to the
self-capacity across L ;. moreover, it needs
‘three coils to make a single cell. For the
same expenditure of wire we could make

just half that of
maximum attenuation
(f/fe=2). If the in-

termediate frequency
is the usual 110 ke/S
we shall have to take
55 kc/s as the value
for f.. ~Assuming the
filter to be used in the
anode circuit of the
valve of Fig. 10, we

150 mH- $

138mmid

anessmmfd 83 5mmidm

therefore have: R=
30,000 ohms, f.=
55.000 ‘¢c/s, m=

load-value and cut-off frequency. 0.866, n=0.072. 75 mH 75 mH
First we find the Ll
M-Derived Sections values for the proto- az6 835
. ) : type filter, which come 2r8mmtd 27°8 mmfd mmfd mmfd
In Fig. 11 are shown a series of response- gyt at L= 173.5 mH., ) '
curves giving the extent of filtering to be  C=193 wuF.” From 167 mmfdgm 25mH 25 mH
expected from both prototype-and m- these. by multiplying "
derived filters built up from normal coils by m and # as directed
and condensers. At 150 kc/s, which is  in the table, we find
3.75 times the cut-off frequency, the L =150 mH., L,= (2) ) (&)
attenuation of our prototype filter should 12,5 mH., C,=167 . TGIBmH S
amount to 35 db. per cell, or 70db. for the puF., and C,=13.9 ‘ —0
two—a very handsome drop. In practice yuuF. This last, the ‘ L""—J )
it will unfortunately be very much less, capacity in parallel 25 mH V 189 mmfd ;
e 180 mmid =sa-s mmfd
83'5mmfd
I
. 5 L (e)
g - :
H 15-‘ anm_"! u = m'= 7451 Fig. 12.—Use of an m-derived filter for following the detector of a
z 20— A - ml.. ELG superhet ; fco is the intermediate- frequency, a b, and ¢ are
z . \\ mes ‘ elternative forms, good and bad, discussed in the text.
™
;:' ::‘_, /[ N Imkio with L,, is uncom- a really good two-cell filter combining a
E ol / N(PROTOTYPE) fortably low ; it will-  parallel acceptor to ensure low_110-ke/s
< v T — DERIVED ‘ N have to be thamed Vol.tage on the anode of the valve and a
* ] [ T j T AN in practice by series rejector, as in our first cell, to avoid
o S S Sngte nvess s o ve T o otee measuring the self-  the effect of coil capacity. The recipe is’
fo capacity of the coil ~ 8-5-3-4 (Fig. 5), and although 5 would
ratio f/fc (Low-Pass) or fo/f (MiaH-pass) and then twisting be rather a passenger, the whole, shown
together the tailing-  at 12¢, would be extremely effective.

Fig. 11.—Attenuation in decibels, for one cell, of filters of different
Carefully made air-cored coils are assumed.

types.

owing to the presence of self-capacity in
parallel with the coils. The effect of this
can be minimised only by reducing the
anode resistance of the valve and re-
designing the filter to suit. This, by
making C larger, would correspondingly
reduce the effect of the stray capacities.

If the set had been a superheterodyne
matters would have been rather easier, for
instead of having to deal with a whole
range of high frequencies there is only the
one intermediate frequency to filter out.
To make a determined attack on a speci-
fied frequency an m-cell is obviously
wanted (see curves of Fig. 11), ‘and if we
choose the #-form (Fig. 5b) in which the
coil has a condenser in parallel with it, the
self-capacity of the coil ceases to matter—
we just add capacity enough to bring the
total up to the required value.

Once again, high attenuation is more
valuable to us than sharp cut-off, so we

off wires sufficiently
to add the few re-
maining micro-
microfarads necessary to make up the
required value. The final circuit is
shown in Fig. 12.

A single cell only is used, because the
full theoretical attenuation should be
realised if C, is correctly adjusted. As
already pointed out, the input-impedance
of this filter is the same as that of a n-ter-
minated prototype, but as we are not
interested in-currents round about f, (55
kc/s) lack of impedance-regulation will do
no harm. If we had wanted to use the
m-cell for impedance-regulation, the usual
reason for its choice, the two half-cells
would have had to be separated and re-
connected back to back, as in Fig. 124.
But this would give high input impedance
at 110 kc/s, and so is inadmissible as
giving rise to feed-back through the valve.
The m-terminated T-cell at b, though
beginning well with an acceptor clrcmt
from anode to cathode, would fail to give

- Paris P.T.T.,

Part IV will deal with the practical
design of composite filters.

POLITICAL BROADCASTS

IT is rather interesting to notice how much

time some of the foreign stations devote
to -reports of our pdrhamentary debates
when the House of Commons is sitting.
for instance, often gives a
much more detallcd account of the proceed-
ings in Parliament than we have in our own
second news bulletins. The Ullswater: Re-
port recommended that the doings of Parlia-
ment should occupy a prominent place in
the news bulletins, but the average listener
probably would not want to hear more about
them than he does at present, unless, of
course, some particularly momentous debate
is in progress. But on the Continent the
man in the street is probably a good deal
more politically minded than he is in this
country. There is no doubt that he takes
a very keen interest in his own politics and
those of ‘other countries as well in so far as
they are likely to affect him.



8

v

TH ESE columns are reserved for the publication
of matler of general interest arising out of
problems submitted by our readers.
Readers requiring an individual reply lo their
technical questions by post are referred to « The
Wireless World ”” Information Bureau, of which
brief particulars, with the fee charged, are to be
found at the fool of this page.
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Mixing Mains and Batteries

T is asked whether it would be possible,
as a temporary measure, to link the out-
put of a grid detector valve (battery fed) to
a high-quality AC amplifier through a resis-
tance coupling. The writer of this query
seems to be in doubt
as to how the first

Q@A @TS’ Pro

This matter is brought up by a corre-
spondent who-—we think wrongly—ascribes
the poor and erratic quality of his set on the
long waves to a defective switch. It is much
more likely to be a defective coil.

Leave the LT ¢“On”

WHEN carrying out tésts or adjustments
of a battery receiver there is a natural
tendency to switch off the LT battery. That
this inclination is one that should be resisted
is brought home by a letter from a- reader
who accidentally applied full HT voltage to
the positive filament bus-bar of his  set.

valve in the ampli-

fier would obtain
its bias, . )
Although one’s

natural instinct is to
provide complete
isolation between the
battery set and the
mains-driven ampli- R It

+HT

*

AMPLIFIER

roosssissocsson .

Y
>

fier by fitting a
transformer, there is ;
no real reason why
resistance . coupling

should not be em-
ployed. As will be

~Fig. 1.—The output
from the detector
stage of a Dbattery
receiver can be resist-
ance-coupled to a

—HT
-LT

|

SOV PN S

mains-driven ampli-
fier by means of this

circuit,

seen from Fig. 1, which shows the appro-
priate inter-connections, the first ‘ampli-
fying valve will in any case receive its grid
bias thtough the leak resistance associated
with resistance coupling, even if no conduc-
tive path’ (such as a volume control) exists
between the “A’’ and “B’’ terminals.

Switching Affects Medium Waves
Only

IN perhaps as many as nine cases out of
ten a defect in the waverange switching
system of the ordinary 2-band receiver mani-
fests itself only on the medium waves. This
is because the . great majority of switches
operate by: short-circuiting the .long-wave
coils, and any fault the switch contacts may
develop is likely to be in the way of failing
to close properly rather than in failing to
open. : ‘
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" The Wireless World
INFORMATION BUREAU

THE service is intended primarily for readers
meeting with difficulties in connection
with recéivers described in The Wireless
World, or those of commercial design which
from time to time are reviewed in the pages of
The Wireless World. "Every endeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a
nature that they can be dealt with satisfac-
torily in a letter. :

Communications should be by letter to The
Wireless World Information Bureau, Dorset
House, Stamford Street, London, S.E.1, and
must be accompanied by a remittance of 5s. to
cover the cost of the service. )

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

There was a flash, but, to his surprise, all the
valves seem to be in perfect condition.

We expect that the LT battery was con-
nected across the filaments at the time and
that it acted in the usual way as an auto-
‘matic safeguard by preventing the develop-
ment of a high voltage across the terminals.

- Whistle Suppressor Losses
A READER who is using a conventional
type of wave-trap (Fig. 2a) finds that it
is completely effective in reducing interfer-
ence due to the local
station, but that re-
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blems

may be borne in mind. that a wave-trap of
abnormally high efficiency with a large air-
cored coil, or a good iron-cored coil, will per-
mit of better suppression combined with less
detrimental effect on reception in neighbour-
ing channels.

‘¢ Breaking Down ’> Mains Voltage
HE owner of an American set rated to
work on 110-volt mains asks whether it
would be safe to operate it on a 200-volt DC
supply by interposing a resistance.

This is a practicable scheme ; thé value of
the breaking-down resistance can be ascer-
‘tained by dividing 9o (difference between
rated voltage and supply voltage) by the cur-
rent (in amperes) consumed by the set.

The trouble in working a receiver with
parallel-connected valves from a high-voltage
source through the intermediary of an absorb-

- ing resistance is that if one of the valves

breaks down the voltage-dropping effect of
the resistance will be reduced and conceiv-
ably the remaining valves may be damaged
or burnt out. However, the valves in our
querist’s set are probably series-connected,
and so this danger will not arise.

When AVC Is Not Worth While

FEW will quarrel with the dictum that the

addition of AVC to a comparatively
simple 1-HF or 2-HF battery-fed set is not
worth while. In such cases quite an elabor-
ate control system is necessary, because
amplified AVC is almost essential and the
extra controlling valve must have a separate
source of current supply.

The owner of a 1-HF set who writes on
this subject is therefore advised that the
results obtained would “hardly justify the
expense and complexity of the AVC appara-
tus that would be necessary.

¢ Without a Power Transformer

REF ERRING to a published ‘‘ Reader’s
-% Problem "’ in our issue of May 2¢9th, a
correspondent asks whether, in a case where
a rectified voltage no greater than that of the
mains supply is needed, it would be permis-
sible to use a half-wave metal rectifier.
This plan is not only permissible, it is the

ception of distant
transmissions on ad-
Jjacent channels :is
impaired.

Up to a point,
these losses are in-
evitable, but it is
quite possible that
they might be re-

Fig. 2.—A case for FOA
compromise :
method (a) of con-
necting a whistle-
suppressor wave-
trap provides best . =
suppression, but : =
method (b) has less
effect on reception (a)
in adjacent channels.

E

RECEIVER

ﬂ‘

1A
RECEIVER
E

)

(b

duced without sensibly impairing the
efficacy of the wave-trap by tapping-down
the aerial connection in the manner indicated
in Fig 2b. At any rate, the experiment is
worth trying; the connection should be
moved down just far enough to retain suffi-
cient suppression of the whistles. Again, it

one customarily recommended, and is em-
ployed in many ‘‘universal’’ receiver cir-
cuits. The voltage-doubling circuit as pub-
lished obviously calls for exceptional care. in
its use, as if its output were connected to an
earthed receiver one-half of the rectifier
would be virtually short-circuited. '
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tra-Short-Wave Coils

FOR THE SHORT-WAVE BATTERY FOUR

INCE many experimenters are keenly interested in the ultra-
short-waves 1t was decided when designing this receiver to

take in a useful part of the band.
required and their construction is described in thss instalment.

By H. B. DENT

Constructional Details and Winding Data

N last week’s issue mention was made
of a set of coils that had been made

specially for the short-wave receiver’

‘to extend its range into the ultra-
short-wave region. The object was to bring
in the ten-metre amateur band and tune
down to at least eight metres, as on occa-
sions some very interesting telephony
signals have been heard in this country
—some originating from American police
cars. working between eight and nine
metres.

Though these signals are not very strong
and, so far, have been received mainly on
superheterodynes, there is no reason why
they should not be receivable on a straight
set when conditions aré favourable.

It is anticipated that a little later on in
the year there will be considerably more
amateur activity in-the ten-metre band,
so that an experimenter’s set designed to
meet the requirements of the immediate
future must obviously cover these lower
wavelengths,

After allowing a safe ovexlap on the
smallest B.T.S. coil used, it was found
possible to provide a tuning range of 7.4
to 12.5 metres. It is doubtful if this will
take in the sound transmitter of the forth-
coming ‘ultra-short-wave television service,
but it might be possible, when the wave-
length is definitely known, to make some
coils for receiving it, though this receiver
is, of course, quite unsuitable for the
- accompanying vision transmissions.

Winding Details

The ultra-short-wave coils—two are re-
quired, one a four-pin and the other a six-
pin type—are wound on short lengths of
Becol No. 2 six-rib ebonite former. They
measure one inch across the ribs, and have
a }in. hole down the centre. The two for-
mers are cut to the sizes shown in the
drawings, and a part reduced where they
are fixed to the base piece carrying the
pins.

Both coils have the same number of
windings as the B.T.S. models, and, of
course, the pin connections are identical.

The aerial coil is quite straightforward, as
it has only two windings, the aerial turns
being located in the spaces between the
grid winding. They both have 2} turns,
the half-turn being obtained by passing the
wire through a hole in the former and
bringing it down to its pin. In the draw-
ing the top, not the underside, of the base
is shown.

The first procedure is to prepare the
formers, and cut shallow slots iin. apart
in the ribs for both aerial and grid wind-
ings. For the former No. 36 SWG DSC
wire is used, but the grid winding requires
a heavy gauge of wire and No. 18 SWG
enamel is recommended.

The HF coil is a little more complicated
as it carries three separate windings, and™
it was also necessary to arrange for all

 Special coils, however, are

three to be coupled as tightly as possible.
This is achieved by placing the primary
winding immediately below the secondary
and actually in the same ‘“V’’-shaped
slots, but this winding is spaced slightly by
making a shallow cut with a very thin
saw -in the bottom of the slots.

This allows the thin primary wire to
settle down in the slots, but the thick
secondary wire remains on top.

Of the three drawings, the centre and
right-hand ones relate to this coil. The
first operation—that is, winding the pri-
mary, is explained by the centre drawing,
while in the other the secondary and re-
action windings are shown in position.

As in the case of the aerial coils, all
windings on the HF former have 23 turns,
the half turn being obtained, as already
mentioned, by threading the wire through
holes and bringing them out en the oppo-
site side, then down to their respective
pins.

Tuning Range
A calibration curve has not been given

for this range, as there might be some dis-
crepancies in different coils, but the table

Y_ Wi
25 TU

GRID _WINDING
” 2'5 TURNS OF
1/18 NO 18 ENAM. 1
WIRE .
ol
&l

AERIA A 1
1TURN OF
N2 36 DSC WIRE

Yo oin
REDUGED TO /8 DIA.
TAPPED 2BA

— AERIAL _COIL.

RNS OF
N? 36 DS C WIRE

1L OPERATION

G RIBE EBONITE
FORMER

1” EXTERNAL. DIA.

2nd OPERATION
HF_TRANSFORMER

Constructional data for the two ultra-short-wave coils.

Note that the top and not the underside

of the base piece is shown in the drawings.
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Ulira-Shor{-Wave Coils— .
showing the wavelength of the original
pair at every tenth division mark on the
dial may prove of some assistance, and at
least act as a rough guide at the outset.

Condenser Wavelength
Scale. in Metres.

0 7.31

10 7.55

20 7.97

30 8.47

40 9.06 ES
50 9.65

60 ., 10.21

70 10.8

80 11.38

90 11.96

100 - 12.55

For the construction of these coils a six-
inch length of Becol No. 2 size former is
required, together with a-small piece of
{in. thick ebonite for the base pieces, and
ten Clix -No. 18 coil pins. Small quanti-
ties of No, 18 SWG enamel and No. 36
DSC wire are also needed.

It should be noted that the lower ends
of the formers are tapped 2BA to take a
screw for securing the pin bases. ‘

Possibly it will be of interest to con-
structors of the set to learn that British
Television Supplies, Ltd., have under-

Wireless
World

Long leads must be avoided in a set of
this type; here is shown the method of
mounting the coil base, condenser and
) - HF valve.
taken to make these coils, and supplies
should be available by the time: this
appears in print.

RANDOM RADIATIONS

By “DIALLIST”

Nature’s Broadcasting

WE have certainly had our share of
thunderstorms  recently. In ‘my
locality there were four consecutive days of
them, a thing that I can’t remember hap-
. pening before. It was an gyftraordlnary
period, for during the whole of it oné storm
followed closely on the heels of another; in
fact, I don’t think we had more than six
or seven consecutive hours in which light-
ning was not visible or thunder audible. In
the circumstances, one couldn’t do much in
the way of listening to wireless programmes,
for the aerial had to be kept earthed most
of the time. The B.B.C. transmitters car-
ried on gallantly, and some of them must
have had rather nerve-shattering ex-
periences. The big storm which did so much
damage at St. Albans apparently: passed
right over Brookman’s Park, only a few
miles. away, and it is surprising that the
only interruption in the programmes from
its twin stations occurred on the Sunday
evening, when the London Regional was out
of action for thirty-seven minutes. Reports
in the newspapers spoke of the aerial
having been struck, but it could hardly have
been a direct hit or much more than thirty-
seven minutes would have been needed for
repairs !

Atmospheric Oddities )
Have you, I wonder, noticed that you
don’t always find very violent atmospheric
interference when a storm is raging at no
great distance from you? An incident
occurred on Saturday, June zoth, when
there was an item that I particularly wanted
to hear. Just before it was due to start a

3

big storm came up, so, deeming discretion
the better part of valour, I left the big
aerial earthed and switched on a portable
receiver. This storm did not pass directly
overhead, though the brief time-intervals
between lightning flashes and thunderclaps
showed that it was very close. Yet at no
time were atmospherics bad enough to ruin
the reception or to make speech inaudible—

* the item in question was a talk. The storm

was travelling rapidly away, and after about
‘ten minutes I went over to the big aerial
with its associated superhef. Again there
were atmospherics, but I can’t say that they
were very troublesome. I have noticed the
same thing on many previous occasions.
Once, in particular, a thunderstorm that did

-extensive damage in a town about a dozen

miles away produced no interference worth
talking about with my reception. Since
thunderstorms can and do produce atmo-
spheric interference at ranges of thousands
of miles, is it possible that there is, at times
at any rate, something like a skip area for
atmospherics?

" " "W

The Junk Box

VERY old hand at wireless must have a

‘junk box—or, more probably, several
of them, plus a cupboard or two. The
average junk box contains a rare collection
of ancient and modern comporents, most
of them kept because their owner can’t bring
himself to discard anything in case it might
come in useful some time—or, rather, he
couldn’t do so at the time when he was
consigning this bit or that piece to his odd-
spare-parts container. If you burrow deep

~ comb

" of it.
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enough in some of them you are liable to
come across such curiosities as filament
rheostats, variable-resistance grid-leaks and
coil helders built to take a trio of honey-
inductances, one fixed and tiwo
swinging. Tt is rather sad to turn over such
a pile of wireless gear whilst meditating upon

. the pounds and pounds’ worth of stuff thats

it represented originally and the complete
worthlessness of most of it to-day.

Cleaning Up

Myself, I make a point of going through
my old stock of wireless parts about once
a year and weeding out as much as possible
There are several ways in which wire-
less junk, so ‘long as it consists of com-
ponents in reasonable working order, can
be got rid of with advantage, not only to
oneself (in that storage space is saved), but
also to others. If your local Boy Scouts
have not a wireless section they will doubt-
less number a good many individual en-
thusiasts who cannot afford to buy the

ingredients of even the simplest set for them-

selves. A word to the Scoutmaster ensures
the arrival of the patrol cart, and your dis-
cards are received with real gratitude. Next
there are jumble sales in aid of deserving
local causes. They are always glad to have
the wireless parts that you don’t want. And
then there are the keen schoolboy en-
thusiasts who are dying to make something
new in receiving sets but haven’t the pocket
money to buy all that they want. One such
came round to my den the other day by
invitation. A simple short-wave set was his
ambition ; assets, just about enough to buy
the batteries. I was able to fit him out
with everything but the coils, which he ean
easily wind for himself. And I am sure that
I shall get a great deal of pleasure out of
his enthusiasm when he asks me to come
and hear that set working, as he will any
day now. Don’t let your junk moulder.
Get rid of it whilst it is still of use to some-
body.

"= " a

Screening and Interference
AGREAT deal is being made nowadays of
the advantages of the anti-interference
type of aerial. It certainly is exceedingly
effective if given a fair chance, but it can’t
do very much if the receiving set'with which
it is used is so ineffectively screened that
direct pick-up of interference occurs. It is
no uncommon experience to find that a
receiving set of the more moderately priced
kind will bring in the local stations at a
range of fifteen miles or more even when
both aerial and earthing connections are
entirely removed. The question of screen-
ing is, I think, one that should receive a
good deal more attention nowadays. It is
certainly pretty closely attended to in some
of the big American sets. I was using one
of these the other day in a house rather
more than a dozen miles from Brookman'’s
Park, and, despite its sixteen valves, it
would have nothing to do with either
London Regional or London National when
aerial and earth leads were disconnected.
Used under the same conditions, and in the
same house, a three-valve British superhet
could be made to bring in either station at
considerable volume. It was interesting to
notice that certain man-made interference
which was strongly brought out by the
smaller set with the aerial in use was hardly
audible from the bigger one with its more
effective screening. S
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BROAD CAST

“ D.G.” May Move House

OR a long time past Sir John
Reith has found the journey
between Broadcasting House
and his home at Beaconsfield in-
creasingly trying. It is not as
if the Director General of British
Broadcasting observed reason-
able working hours. While he is
to be seen crossing the entrance
hall in Portland Place at half-
past nine on the dot every morn-
ing without fail, he is only re-
stricted in the hour of leaving
by the exigencies of his work.
In times of emergency he does
not return home but puts up for
the night at the adjacent Lang-
ham Hotel.

Fifty Miles a Day

Possessed though he is of
enormous staying power, the
“D.G.” is not getting younger,
and a 5o0-mile journey added to
the stress and strain of the day
at Broadcasting House is bound
to take its toll when repeated
week after week and month
after month; thus he is begin-
ning to think seriously of vacat-
ing his dower farm habitation in
Buckinghamshire for a house
nearer London.

And a Lake

It is understood that he is
turning his attention to a cer-
tain town famous for its public
school where he has the oppor-
tunity of acquiring the delect-
able residence—to say mnothing
of the magnificent lake in the
‘grounds—at present occupied by
the widow of a well-remembered
author. It is said that this lady
has expressed her determination
to have her beautiful mansion
razed to the ground rather than
let it come into the possession of
‘any unacceptable person. In
Sir John Reith she would find
‘the type of owner to whom she
could take no. exception.

[ I R

Re-enter, Sir Henry
HE unflagging Sir Henry
Wood takes charge of the
““Proms’’ once more, mount-
ing the rostrum for his 42nd
annual * season on Saturday,
August 8. The occasion is
something of an anniversary for
the B.B.C., this being the tenth
season under the Corporation’s
auspices.

Perhaps this is the reason for
the inclusion in the programmes
of an uncommon amount of
British music, much of it con-
ducted by the composers in
person.

Air-raid Music

These  distinguished guests
indugngilliam Walton, con-

. composer is Jacques Ibert,
" other first performance in this

BREVITIES

ducting his ‘“ Portsmouth
Point”’ and First Symphony
(August 11th) ; John Greenwood,
““Salute to Gustav Holst”
(August 13th); Eric Fogg, Bas-
soon Concerto (August 18th);
Arthur Bliss, Film Music for
H. G. Wells’ ““ Things to Come ”’
(September 26th); Tan Whyte,
Three Scottish Dances (August
31st); Constant Lambert,
Scherzo ‘* King Pest”” (Septem-
ber sth); Sir Granville Bantock,
Comedy Overture, “‘The Frogs”’
(September oth); and Frank
Bridge, Two Poems after Richard
Jefferies (September 18th).

"The film music by Arthur
Bliss includes representations of
air raids, bombardments, and
other incidents of war.

Female Voices and the
Loud Speaker

A first performance in Eng-
land of a Concerto for Saxo-
phone and Orchestra is among
the foreign novelties, to be
heard on September 12th. The
An-

country will be that of ‘“Tab-
leaux Grees”” by Armand Mar-
sick, to be broadcast on Septem-

ber 29th.
For listeners whose loud
speakers deal kindly with

women's singing there may be
treats in store, for the *“ Proms "’
programmes include Debussy’s
rarely  heard Nocturne ‘‘Si-
rénes,”” with chorus for female
voices, and Brahms’ ‘‘Four
Songs for Female Chorus.”’

L I

Saturation Point

WHEN broadcasting was still

young (it began to get old—
stereotyped—after the first five
years or thereabouts) the B.B.C.
and the Post Office used to talk
of saturation point in terms of
4,000,000 licences. Nowadays,
with 7,671,770 licences in force,
the accountancy experts are re-

vising their opinions and placing -

the estimated saturation point at
ten millions. They seem to have
sane enough-grounds for optim-
ism, as the figures go on mount-
ing merrily higher. At the end
of May last the number of new
paid licences showed an increase
of 28,848 over the April figure.

A Consistent Increase

In May, 1935, Silver Jubilee
year, the increase was 36,907
over the preceding month, and
in May, 1934, it was 28,487 more
than in April of the same year.
The best May increase over April

- worshippers

recorded since the formation of
the Corporation was in 1931,
when the figure was 48b56. In
the last year of the old British
Broadcasting Company, 1926,
the May increase was 37,491 over
April, thus showing a remark-
able consistency for this time of
year over a long period.

Au Revoir to the Abbey
INCE the organ of West-
minster Abbey was dis-
mantled the vast body of wireless
have missed the
noble playing at Thursday even-
song of Dr. Ernest Bullock.
Later, when the building is
closed entirely for the structural
modifications necessitated by
the preparations for next year’s
Coronation, -the {ransmissions
from the Abbey would have to
cease In any case.

Until the Coronation

Events are therefore only be-
ing anticipated by the arrange-
ments which are now in hand for
transferring the week-day Even-
song broadcasts to St. Paul's
Cathedral. It is probable that
these will take place on Wednes-

The organ at St. Paul's will be

heard when the mid-week
Evensong is broadcast from the
Cathedral. :

B
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News from Portland Place

days, not Thursdays, and will
be timed an hour later than the
Abbey broadcasts, i.e., 4.0-4.50
p-m. It is felt that hundreds of
thousands of listeners, both at
home and abroad, and through-
out the Empire, will extend a
warm welcome to these trans-
missions from London’s great
cathedral church, and will be no
less responsive to the return to
the Abbey church next May.

@ e e e

Gymnastics at Alexandra
Palace

ITHIN the next fortnight

the aerial arrays, both for
sound and vision, should be in
situ at the top of the 2zoft.
mast which surmounts the S.E.
tower of Alexandra Palace.
This does not necessarily mean
that they will be immediately
ready for transmission, since the
task of tuning and matching
the aerials is no easy one.

The mere business of mount-
ing the supports has provided a
first-class gymnastic display for
the lucky hundreds of onlookers
who can apparently afford the
time to gaze upwards in wonder
and admiration on any old week-
day.

Television Teas

Sunday is Public Viewing Day
No. 1. Being such a colossal
and awe-inspiring landmark, the
mast is drawing hikers and
motorists from miles around.
They congregate on the terrace,
inside the little ‘“bier-garten’”
in the grounds, and beside the
artificial lake . . and gaze.
Picnic parties under the elms en-
joy, or appear to enjoy, tele-
vision teas, and a good time is
had by all till long after sunset, .
when ‘the red beacon light—a
warning to aircraft—shines forth
irom the mast top. .

By the way, it is reported
that the red light has been seen
as far away as Dulwich.

No Lift . . . But a Noble .
Staircase

The main entrance to the
B.B.C. wing of the Palace is
now embellished with copper-
coloured swing doors ' opening
into a spacious- reception hall
modelled on Broadcasting
House lines.. The visitor will
find that the resemblance cnds
when he wishes to ascend to the
offices, for where the lift should
be there is no lift. By way of
compensation, however, he will
be . confronted with a nobly
proportioned staircase, with
banisters in bright red Colonial
wood down which one could
slide with a minimum of incon-
venience save at the corners.
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PRINCIPAL 'BROAD CASTING STATIONS OF EUROPE

Arranged in Order of Frequency and Wavelength

(This list is included in the first issue of each month. Stations with an Aerial Power of 50 kW. and above in heavy type)

Tuning Tuning )
Station. kc’s. Positions. | Metres. kW. Station, ke/s. Positions. | Meires. kW.
Ankara (Turkey) 153 5 Bucharest (Romania) 823 |..... ... 364.5| 12
Kaunas (Lithuania) 155 7 Moscow, No. 4, RW39 (Stahna) (U.S.S.R.).. 832 ... ..., 360.6 100
Brasov_(Romania) 160 150 Agen (France) .. . 832 |.......... 3606~ 05
Hilversum No. 1 (Holland) (10 IcW till 2.40 160 100 Berlin (Germany) . 841 f.......... 356.7| 100
pm, GM.T) ] : Norwegian Relay Stations 850 |.......... 3529, —
Lahti (Finland) 166 150 Sofia (Bulgaria) 850 f.......... 3529 1
Moscow, No. 1, RW1 (Kommbem) (U S.S.R. ) 172 500 Valenocia (Spain) 850 {.......... 3529 - 3
Paris (Radio Paris) (France) . 182 80 Simferopol, RW52 (U. S.SR. ) 859 .......... 3402 10
Tstanbul (Turkey) .. 185 3 Strasbourg (France) .. 859 |.......... 3492 40
Deutschiandsender (Germany) 191 60 Poznan (Poland) 868 .......... 3456 18
. Droitwich. .. .. 200 150 London Begxonal (Brookmans Pm'k) 877 ... ... 342.11 50
. Yrkutek (U.S.S.R.) . 200 35 Linz (Austria) . . 886 [.......... 338.61 15
Minsk, RW10 (U.S.8. R. ) 208 35 Graz (Austria) . 886 |.......... 3386 7
Reykjavik (Iceland) .. 208 16 Helsinki (Finlamd) . 895 j.......... 3352, 10
. Motala (Sweden) . 216 150 Limoges, P.T.T. (France) 895 .......... 3352 1.5
- Novosibisk, RW’76 (u. SS.R. ) 2175 100 Hamburg (Germany) . 904 ... ... 3319, 100
Warsaw,. No. ?oland) ve | 224 120 Dniepropetrovsk (U.S. S.R.) . 3. | ... .328.86] 10
Luxembourg- - . 232 150 Toulouse (Radio Toulouse) (France) 913 |l ‘3286, 60
Kharkov, RWZ{) (U. SS. R ) .| 232 20 Brno (L?Gchoslovakna) 0922 ..., 325.4, 32
-Kalundborg (Denmark) 240 60 Brussels, No. 2 (Belgium) 932 |.......... 321.9; 15
:Vienna, No. 2.(Austria). . . 240 0.5 || Algiers (Algeria) 941 |........L. 3188, 12
: Leningrad, RW53 (Kolpino) (U S.S. R ) 245 f......... 1224 | 100 Goteborg (Sweden). 25 U D 318.8 10
Tromso (Norway) 253 {......... 1186 0.1 | Breslau (Germany) . 950 ... 315.8| 100
Tashkent, RW11 (U, SSR. ) 256.4].......... 1170 25 Paris (Poste Parisien) (France) 959 |.... ... 312.8] 60
Oslo (Norway) . 260 |.........: 1153.8| 60 Bordeaux-Sud-Ouest (France) 968 |.......... 3009 2.5
 Moscow, No. 2, RW49 (Stchelkovo) (U S.S. R. ) 271 |l 1107 | 100 Odessa (US.S.R.) . 968 |.......... 3099 10
. Tiflis,, RW7 (L S8R .. 280 {.......... 1071.4( 36 Northern Ireland Reglonal (Llsbum) 97 |l 307.1{ 100
Finmark (Norway) . e 365 ..., 845.1| 10 Genoa (Italy) . .. 986 L.......... 3043 10
Rostov-on-Don, RW12 (U S. S R .. 355 ..o 845.1| 20 Torun (Poland) .. 986 |.......... 304.3| 24
Budapest, No. 2 (Hungary) . 359.5(..........| 834.5| 20 Hilversum No. 2 (Holland) (]5 KWt 240 | 995 |.......... 301.5| 60
Sverdlovsk, RW5 (US.S.R:) . E: 73 N 800 50 p.m. GM:T.) -
Boden (Sweden) 392 [.......... 765 0.6 Bratislava (Czechoslovakia) .. 1004 |.......... 2088/ 13.5
~ Banska-Bystrica (Czeehoslovakla) 392 G......... -765 | 100 Midland Regional (Droitwich) 1003 |.......... 298.2) 70
Geneva (Switzerland) 401 j.......... 748 1.3 || Chernigov' (US.8.R.) . . 1013 |.......... 2962 5
: Moscow,- No. 3 (RCZ) (U. SS.R.) 401 |.......... 748 | 100 ‘Barcelona; EAJ15 (Spam) 1022 |.......... 293.5 3
Ostersund (Sweden) .. 4135, ... 726 0.8 || Cracow (Poland) 1022 ... ....... 293.5 2
Voroneje, RW25 (U.S.8.R. ) 4135 ... ... 726 10 Oviedo (Spain). . 1022 (..., 29351 07
Oulu (Finland). . 431 ... 696 1.2 || Konigsherg No. 1 (Heilsberg) (Germany) 1030 |.......... 201 | 100
Ufa, RW22 (U. ,\ S.R. ) 436 |.......... 6388 10 Parede (Portugal) - .. 103V ..., 291 |: B
Tartu (Estonia) 517 {.......... 580 0.5 || Leningrad, No. 2, RW70 (U.S S.R. ) 1040 |.......... 288.,5! 10
Hamar (Norway) 519 1.......... 578 0.7 || Rennes-Bretagne (France) . 1040 .. ... 288.5| 40
Innsbruck (Austria) 519 (... 518 1 Seottish National (Falkirk) 1060 ... 285.7| 50
Ljubljana (Yugoslavia) 527 ... 569.3 5 Bari No. 1 (1taly) 1059 {.......... 283.31 20
Viipuri (Finland) 527 ... ..... 569.3| 10 Paris (Radio Cité) (¥ ram‘e) 1068 |.......... 280.9 0.8
Bolzano (Italy) 536 |......... 559.71 20 Tiraspel, RW37 (US.S.R.) 1068 |.......... 280.9 4
Wilne (Poland) 536 |..........] 559.7| 16 Bordeaux-Lafayette (anm) 1077 ... 2786 25
Budapest,” No. 1 (Hlmgal‘y) 546 .. iia..a.. 549.5{ 120 Zagreb (Yugoslavia) . 1086 |.......... 276.2 0.7
Beromiinster (Switzerland) 556 {..........| 539.6| 100 Falun.(Sweden) 1086 |.......... 276.2 2
Athlone (Irish Free State) 133 T P .581 .| 60 Madrid, EAJT7 (%pmn) 1095 |.......... 274 10
Palermo (Italy) 565 {.......... 531 4 Vinnitsa (USSR 095 ... ... 274 10
Stuttgart (Germany) . 574 |..c.i.an. 522.6| 100 Madona (Latvia) 1104 ... ..., 27117 50
Alpes-Grenoble, P.T. T (hann 583 (.......... 5146 16 Naples (Italy) . 104 |.......... 2117 1.5
Riga (Latvia) . . 583 |........n. 5146 15 Moravska- ()~xtmva ((‘zccilml()\ ai\m) ms3 j.......... 2695 11.2
., Vienna (Austrla) . .. ce 592 L., 508.8| 100 Fécamp (Radio Normandie) (France) m3 oo, 269.5 15
Rabat: (Moroceo) o .. .. 601 .......... 4992 30 Alexandria, No. 1 (Egvpt) 1122 ... ... 2674 025
Sundsvall (Sweden) 601 |....oLal 499.2! 10 Newcastle |8 52 D 267.41 1
Fiorence (Italy) . .. 610 |.......... 491.8/ 20 Nyiregvhaza (Hungary ) 1122 .. ........ 287.4 6.2
Cairo, No. 1 (Egvpt) .. 620 l.......... 4838 20 Horh\ {Sweden) 13i |.......... 265.3| 10
Brussels, No. 1 (Belgium) 620 ... 483.9| 156 Turin, No. 1 (Italy) 140 ...l 263.2) -7
Lisbon (Portugal) 629 .......... 4769 20 Trieste. (1taly) . 1140 ... ... ... 263.21. 10
Trondelag (Norway) ..- 629 {.......... 4769 20 London \ahonal (Bmokmam Park) 1149 | ......... 261.1| 20
Prague, No. 1 (czeehoslavakla) 638 .......... 470.21 120 North National {Slaithwaite) 1149 ..., 261.1) 20
Lyons, P.T.T. (France) . 648 |.......... 463 100 West National (Washford Cross) R 2 I 261.1} -20
Petrozavodsk (U.S.S.R.) 648 |.......... 463 10 Kosice {Czechoslovakia) 158 ..., 259.1 2.6
Cologne (Germany) . . 638 |.......... 455.9| 100 Monte Céneri (Switzerland) .. 167 |.......... 25741 15
North Regional (Slmthwaite\ 668 |.......... 449.11 70 Copenbagen (Denmark) B i S 255.1| 10
Sottens (Switzerland) . . 677 ..., -443.1 | 100 Kharkov; No. 2, RW¢ (U.S.8 R ) 185 ... ... ... 10
Belgrade (Yugoslavia) 686 |.......... 431.3 2.5 || Nice Corse (France) .. 18 |.......... 253.2 | . 60
Bods(Nerway) 686 f.......... 437.3; 0.5 || Frankfurt (and Relays) ((xm-m.mv) o5 ... 251 25
Paris, P.T.T. (France) 695 {.......... 431.7 ! 120 Prague, No. 2 (Czechostovakia) 1204 {.......... 249.2 5
Stockholm (Sweden) .. 04 j........00 428.1; 55 Lille, P.T.T. (ance 1213 ... ... 2473 60
Rome, No. 1 (Italy) .. £ 1 PO 4208, 50 Bologna (Radio Marconi) (Italy) 1222 ..., 2454 50
Kiev, RW9 (US.8.R.) 722 fo...ll.. 4155 36 Narvik (Norway) . 1222 ...l 24541 03
Tallinn (Estonia) . 553 N (N 4104 20 Gleiwity. (Germany) 1230 o 24317 5
Madrid, EAJ2 (bpam) -1 N DA 4104 3 “Cork (Irish Free State) 1240 ... 241.9 1
Seville (Spain) . . . . b1 S PN 410.4 5.5 || Saarbriicken (( ;crmzmy) 1249 ... ... ... 28021 17
Munich (Gsrman ) .. .. 740 §.......... 405.4 | 100 Kuldiga (Latvia) 1268 ..., 2385 10
| Marseilles, P.T.T. (Eranee) .. 749 ..., 4005 120 Rome, No. 3 (1taly) 1258 |.......... 238.5 1
i Pori (Finland) . . 749 |.......... 400.5 1 San Sebastmn, FAJS (Spam) 1268 1.......... 238.5 1
| Sortavala (leand) 749 {.......... 400.5 0.2 || Niirnberg (Germany) . 1267 |.......... 2368 2
Katowice (Poland) . 78 f.......... 3058 12 Juan-les-Pins (Radio C ‘ote d &7m) ( rfmu) 1276 ... 235.11 - 0.8
- Seottish Regional (Falkll‘k) 767 1.......... 301.1] 50 Christiansand (Norway) L1276 Ll 235.1! 0.5
Stalino (lJ S8Ry .. 776 [.ooooi... 386.6; 10 Stavangar (Norway) 1296 {.......... 235.1 0.5
‘Toulouse, P.T.T. (I"rance) 776 ... 3866, 1 Dresden (Germany) .. 1285 |..........} 2335025
Fredrikstad (Norway) 76 | 386.6 1 Aberdeen .. e e 1285 ...l | 83351 1
Leipzig (Germany 8 L.l 382.2; 120 Klagenfurt (Ausma) .. o 1204 ... i 2318 .42
Barcelona, EAJ1 (bpam) : 5. T I 377.4 7.5 1| Vorarlberg (Au%rm} B . 1204 ... 231.8) 6
Liwow. (Poland) 95 ... i 3774 16 Danzig . 1303 |.......... 2302 - 0.5
{ West Regional (Washford Cross) 804 |...o..... | 373.1| .70 || Swedish Relay Stations .. 1312 L 2287  —
| Milan, No. 1 (Italy). .. 814 [........ .. 368.6| 590 Magyarovar (Hungary) - .. o 1321 ... 227.1| - 1.25
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World
Station. I ke/’s. ! Posmons ! Metres. i kW. Station. ' ke/s. l Positions. | Meires. kW.
German Relay Stations . 1330 ............ 225.6 Paris (Eiffel Tower) (France) . 1456 |.......... 206 5
Montpellier, P.T.T. (France) U I % O 224 0.8 Pecs (Hungary) .. .. . 1465 |.......... 2048 1.25
Lodz (Poland) . .. . 1330 |.......... 224 2 Antwerp (Belgium) .. - . o165 |l 204.8 0.1
Dublin (Irish Free State) .. . . 1348 [.......... 222.6 0.5 || Courtrai (Belgium) .. .. . Lo 1465 Ll 204.8 0.1
Rjukan (Norway) .. .. .. . 1348 1.......... 222.6 0.15 || Bournemouth .. .. .. .. 1474 j.......... 208.5 1
Salzburg (Austria) . .. .. S| 1348 Ll 2228] 05 || Plymouth . . .. . 474 |l 2035 03
Cairo No. 2 (Egypt) .. .. .. L1348 Lol 22261 0.5 | Binche (Belg.,mm) .. .. . 1487 ... 2017 04
Konigsberg (Germany) . L1348 Ll 2226, 2 Chatelineau (Belgium) o . 1492 |.......... 201.1 0.1
Nottoden (Norway) .. - . . 1348 ...l 222.6 0.15 || Wallonia (Belgium) .. . .. 1492 [.......... 201.1 0.1
Ttalian Relay Stations . . 1357 |...oo...... 221.1 — Nimes (France) .. .e . 1492 ... ..., 201.1 0.7
L’1le de France (France) . . 1366 |.......... 219.6 0.7 || Albacete (Spain) .. . .. 1492 ..., 201.1 0.2
Basle (Switzerland) .. .. .. . 1375 ... 218.2 0.5 | Radio Alcoy (Spain) . . R 711 3. 201.1 01
Berne (Switzerland) .. .. 1375 |l 218.2 0.5 || Santiago (Spain) .. .. .. 1492 e 201.1 0.5
Warsaw, No. 2 (Poland) .. . 1384 |.......... 216.8 2 Liege (Radio Ceinte) (Belgium) .. . 1500 ..., 200 0.1
Lyons (Radio Lyons) (France) . 1393 ... 2154 25 Verviers ( Belgium) .. .. Lo PIB00 oLl 200 0.1
Tampere (Finland) .. 1420 |.......... 2113 0.7 || Pietarsaari (Finland) .. . .. U IS 77371 N PO 200 0.5
Beziers (Radio Midi) (Franco) ) 1429 ... 209.9 0.3 || Radio Alcala (Spain) .o .. L IB00 il 200 0.2
Alexandria, No. 2 (hgvpt) 1429 |.......... 209.9 0.5 || Karlskrona (Sweden) .. . . 1530 |.......... 198 0.2
Turku. (Finland) 1429 |.......... 209.9 0.5 [l Liepaja (Latvia) . 1737 ...l 173 0.1
Miskole (Hungary) 1438 ... 208.6 1.25
SHORT-WAVE STATIONS OF THE WORLD
Cail Tuning Call Tuning )
Station. ! Sign. l ke's. l Pesitions. | Metvas. I kW. , Station. ! Sign. ! ke's. ‘ Positions. ‘ Metres. | kW.
Ponta Delgada ( ALO] es) ST2Ad 4,000 |........ 75.00 | 0.05| | Jeloy (Norway) .. LKJI 9,530 ........18148 | 1
Kbarbarovsk (Russia) .o RV15 4,273 |........ 70.20 | 20 Schenectady (U.8.A. ) .. o] W2XAF | 9530 [........|31.48 |25
Sourabaya (Java) .. .. YDB 4,470 1L 6711 1 Zeesen (Germany) .. .. .. | DIN 9,540 [........ 3146 5
Caracas (Venezuela) . . YV2RC 5,800 |........ 5172 | 1 Zeesen (Germany) .. .. P DJA 9560 1........ 3138 | 5
San Jose (Costa Rica) TIX 5820 |........ 5152 1 Bombay (India) VUB 9,565 |........ 31.36 | 4.5
Maracaibo (Venezuela) .. YVARMO| 5,850 |........ 51281 1 Millis (L S.AL) WIXK 9570 |........ 31.35 | 10
Vatican City (Vatican State) HVJ 5969 |........ 50.26 ) 10 Daventry (Gt. Brxmm) GSC 7 9,080 1........ 3132115 .
Trujillo (Domenica) .. . HIX 5,980 |........ 50.16 | 0.2 ayndhmst (Australia) VK3LR 9,580 [........ 3132 1 ¢
Mexico City (Mexico) XEBT 6,000 |........ 5000 [ 1 Buenos Aires (Argentina) LRX 9,580 |........ 3132 5 !
_ Moscow (Russia) . RW59 6,000 {........ 50.00 | 20 Philadelphia (U.S.A.) W3XAU | 9,590 |........ 3128 1 ,
Drummoniville (Canada) .. CFCF 6,005 |........ 49.96 | 50 Sydney (Australia) VK2ME 9590 |........ 31281 20 .
Havana (Cuba) .. coCco 6,010 |........ 4992 | 05 Eindhoven (Holland) . rey 9590 [........ 31.28 | 20 |
Singapore (Malaya) .. .. ZH1 6,018 ........ 49.85 | 0.09| | Prangins (Radio-Nations) (watz I d) HBL 8595 1........ 312720 !
Bogota (Colombia) .. . HJ3ABH | 6,018 |........ 4985 1.6 Rome (Italy) .. .. .. .. 12RO 9635 1...... .. 31:43 )25
Zeesen (Germany) .. ve DJC 6,020 |........ 4983 | b Lisbon (Portugal) JTIAA 0650 ..., 31,09 | 25
Panama City (Panama) HP5B 6lozo |L....... 49.75 | 0.1 Lisbon (Portugal) CTiCT 0,677 |, 3100 05
Calgary (Canada) .. . VEOCA 6,030 |........ 49.75 | 0.1 Madrid (Spain) . .. EAQ 9,860 |........ 3043 | 20 |
Boston (U.S.A.) - WIXAL | 6,040 ........ 49,67 | 10 Bandoeng (Java) .. . PMN 10,260 |........ 29.24 | 10
Miami (U.S.A.) .. .. W4XB 6,040 ... ... 4967 | 2.5 Ruysselede (Bo]gium) ORK 10330 |........ 2004 9 °
Pernambuco (Brazil) PRAS 6,040 |........ 4967 ¢ 3 Tokio (Japan) JVN 10,710 |........ 28.01 | 20
Barranquilla (Colombia) HIIABG | 6,042 |........ 4985 | 0.15] | Tokio (Japan) JVM 10,740 |........ 27.93 | 20
Daventry (Gt. Britain) GSA 6,050 |........ 4959 | 15 Medellin (L()lombm) HJ4ABA (11,710 ¢........ 25621 1
Cipcinnati (US.AL) .. .. .o | WBXAL | 6,060 {........ 49.50 | 10 Winnipeg (Canada) .. .. CIRX 11,720 ... ..., 25680 | 2
Philadelphia (U.8.A)) .. .. | W3XAU | 6,060 |........ 4950 1 Paris (Radio-Colonial) (France) TPA4 1,720 |........ 25.60 | 10
Skamlebaek (Denmark) OXY 6,060 |........ 4850 | 0.5 Daventry (Gt. Britain) GSD 1L750 {........ 25.53 | 156
Manizales (Colombia) HJ4ABL | 6,067 |........ 4945 | 0.15) | Zeesen (Germany) . DJID 1,970 (... 2649 | 5
Vienna (Austria) OER2 6,072 |........ 4941 | 1.5 Boston (U.8.A.) e e | WIXAL (1790 |...... .. 2545 | 10
Penang (Malaya) .. .. VARE) 6,080 1........ 49.33 | - 0.05 Rome (Italy) .. .. Ve .. | 2RO 11,810 |........ 2540 | 25
Chicago (U.S.A.) WOXAA | 6,080 |........ 49.33 | 0.5 Daventry (Gt. Britain) . GSN 11,820 |........ 25.38 | 15
Nairobi- (Kenya) . VQ7LO 6,083 |........ 4931 | 05 Wayne (U.S.A) . W2XE 11,830 1........ 2536 | 1
Bowmanville ((‘an&da) . CRCX 6,090 [........ 4926 | 0.5 Lisbon (Portugal) CT1AA 11,830 [........ 2536 | 2
Johannesburg (South Afnm) VAR 6,097 [........ 4920 | & Daventry (Gt. Britain) GSE 11860 |........ 25.29 | 15
Bound Brook (U.S.A.) W3XAL | 6,100 |........ 4918 | 35 Pittsburgh (U.S.A.) . . WEXK 11,870 [ ....... 25.27 | 40
Chicago (U.S.A)) .. .. WOXF 6.100 |........ 49.18 | 10 Paris (Radm C olomal) (Frane e) TPA3 11,880 |........ 25.23 | 10
RBelgrade (Yugoslavia) O P 6,100 |........ 49.18 | 1 Addis Ababa (Abyssinia) KTB 11,955 3.5
Manizales (Colombia) HJ4ABB | 6,105 |........ 49.15 | 1 Moscow (Russia) RW59 12,000 20
Daventry (Gt. Britain) . GSL 6,110 {........ 49.10 | 15 Lisbon (Portugal) . CTICT 12,082 0.5
Calcutta (India) .. . yue 6,110 |........ 49.10 | 0.5 Reykjavik (Iceland) .. . .. | TFJ 12,235 7.5
Medellin (Colombia) .. ‘e HJ4ABE | 6,110 |........ 49101 1 Parede (Portugal) . . . CT1GO. 112,396 0.35
Wayne (US.A.) .. .. W2XE | 6120 |........ 4902 | 1 Suva (Fiji) .. . .o o lvPD 13,075 1
Havana (Cuba) . .. COCD 6,130 ........ 4892 | 0.25|.| Warsaw (Poland) .. .. . SPw 13,635 10
Halifax (Canada) VE9HX | 6,130 |........ 4892 0.07) | British Amateurs . . O T 14,005 |........ 2142} 001
Pittsburgh (U.S.A.) .. WSXK 6,140 [........ 48.86 | 40 to -to
Winnipeg (Canada) .. .. .. | GJRO 6,150 |........ 48.78 2 14,395 20.84 1
Lisbon (Portugal) .. .. .. | CSL 6,150 |........ 48.78 | 0.51| | Vatican City (Vatican State) HVJ 15,121 |........ 19.84 | 10
Caracas (Venezuela) .. .. YV3RC 6,150 |........ 48,78 | 1 Daventry (Gt. Britain) GSF 15,140 |........ 19.82 | 10
Parede (Portugal) CT1GO 6,108 |........ 48.40 | 0.35| | Daventry (Gt. Britain) s GSO 15,180 |........ 19.76 | 15
Trujillo (Domenica) .. .. HIZ 6,316 |........ 4750 | 1 Zeesen (hermam ). .. DJB 15200 {........ 19.74| 5
Caracas (Venezuela) .. . YV4RC 6,375 |........ 47.05 | 1 Pittsburgh (U.S.A.) . WSXK 15210 4........ 19.72 | 40
San Jose (Costa Rica) . TIPG 6,400 |........ 48.87 | 0.5 Eindhoven (Holland) . PCy 15,220 |........ 19.71 | 20
Barranquilla (Colombia) . HJIABB | 6,447 {........ 4652 | 1 Paris (Radio-Colonial) (France) TPA2 15,243 {........ 19.68 | 10
Cali (Colombia) . . HJ5ABD | 6,490 |........ 4621 | 0.1 Daventry (Gt. Britain) .. | GST 15,260 |........ 19.66 | 10
Valencia (Colombia) . . . YV6RV 6,520 {........ 46.00 | 0.5 Wayne (U.S.A)) o | W2XE 15270 [........ 1965 | 1
Riobamba (Ecuador) .o .. | PRADO | 6,620 |........ 4531 | 1 | Zeesen (Germany) L DIQ O (15280 ... ... 1963 | 5
Guayaquil (Ecuador) .. .. | HC2RL 6,667 [........ 45.00 | 0.2 | | Buenos Aires (Argentina) .. .. | LRU 15,200 ]........ 1962 | 5
British Amateurs .. R P 7000 1........ 4286 | 0.01| | Daventry (Gt. Britain) .. .. | G8P 15,310 }........ 19.60 | 15
to to | | Schenectady (U.S.A.) . o | W2XAD (15,330 {........ 19.56 | 20
7,300 41.10 Budapest (Hungary).. . .. | HAS3 15370 {........ 1952 | 6
Georgetown (British Guiana) VP3MR 7074 ... 4240 | 0.15| | Zeesen ((zormany) .. .. | DJE 17,760 |........ 1689 | 5
Tokio- (Japan) . .. | JVP 7,510 {........ 39.95 | 20 Wayne (U.S.A.) ve oo | W2XE 17,760 |........ 16.89 | 1
Prangins (Radxo»\anons) (Switz'l'd) | HBP 7997 |...oa... 38.48 | 20 Huizen (Holhmd) .. . .. | PHI 17,770 | .. ... 16.88 |23
. Quito (Ecuador) . . .. { HCJB 8214 [........ 36.50 | 0.25| | Bound Brook (U.8.A.) .. oo | W3XAL 17,780 |........ 16.87 | 35
Hong Kong (China) .. .. .. | ZCK3 8,750 j........ 29| 0.5 Daventry (Gt. Brita.n) e .. | GSG 17,790 |........ 16.86 | 10
Budapest (Hungary). . .. .. | HAT4 9125 [........ 3288 | 5 Bandoeng (Java) . .. .. | PLE 18,830 |........ 15.93 | 60
Havana (Cuba) . .. .. | COCH 9428 |........ 3181 1 Davemry (Gt. Britain) .. | GSH 21,470 {... ..., 13.97 | 10
* Rio de Janciro (Branl) . .. | PRF>5 9,501 [ ....... 3158 | 5 Wayne (U.S.A)) - .. | W2XE (21,520 |........ 1394 1
Daventry (Gt. Britain) .. .. | GSB 9,510 |........ 31.55 | 15 Daventrv (Gt Bmmn) .. .. | GSJ 2530 boLi.... 1393 | 10
Melbourne (Australia) VK3SME | 9,510 |........ 31551 1.5 Pittsburgh (U.S.A.) . . o WSXK 120540 |00 1393 | 49

" -
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WIRELESS CLOCKS,
ELATES to means for driving

and synchronising a number:

of clocks through wireless signals
transmitted from a distant station.
The control station radiates period-
- jcally a series of impulses on three
different wavelengths. The signals
are sent out in sequence, but the
first train of signals persists during
the sending of the second and third
train, and the second train
similarly overlaps the third.

K
¢

Circuit of the clock driving and
synchronising system.

At the receiving end are three
circuits, A, B, C, installed in the
clock-casing, and tuned respec-
tively to the three different wave-
lengths. The first train of signals
is rectified by a crystal K and
closes a relay R to prepare the
circuit B for the second train of
“signals.  Similarly the circuit B
closes a relay Ri to prepare the
circuit C for the third train of
signals. The latter are finally
utilised by the relay R2 to drive a
ratchet-wheel P through one, two,
or more steps, depending upon the
interval between each complete set
of transmissions. The wheel P, in
turn, drives the hands of the
clock. '

J. E. Purser. Application dale
August 18th, 1336;.0 3\70. 444316.

SCANNING SYSTEMS
IGHT . from an intense source
is reflected on to a screw-
drurh which is fitted with a series
of concave mirrors equal in num-
ber to the number of scanning
lines. The disc is enclosed in a
rotating screening-member pro-
vided with a spiral slot which
throws the image line by line on
to the viewing-screen. The ar-
rangement is stated to conserve all
the available light, with the
object of increasing definition and
so allowing the production of a
. larger picture.
C. D. Fahrney. No. 2021889.
(US.4.)

oo0o0o0
TELEVISION RECEIVERS
NE of the difficulties in tele-

vision is to reproduce the
received picture in sufficient detail
to allow of enlargement. According

Inventions

to the invention, the fluctuating
light from the Neon lamp of the
set is recorded upon a photographic
film, instead of being projected
directly on to a viewing-screen.
This is stated to preserve sufficient
of the detail of the picture to
allow it to be subsequently pro-
jected by ordinary optical appa-
ratus on to a screen of the size
used in a cinema theatre.

L. de Forest (dssignor to
Awmerican Television Labovatories
Inc.). No. 2026872. (U.S.4.)

© o0 oo

TELEVISION SYSTEMS
IN any ordinary system of con-

tinuous scanning, the image.
current, at any given instant,
possesses  frequency-components

corresponding not only to a par-
ticular elementary area, but also
in some degree to the adjacent
areas. This is stated to increase
the complexity of the resultant
signal current, and therefore its

frequency ‘‘spread’’ in the ether,,

over and above what is rigidly
required.

In order to -restrict the fre-
quency band of the signals, the
scanning light-spot is made to
dwell for a definite time-interval
upon each point of the picture be-
fore moving on to the next point.
This effect is ensured by inter-
posing a screen fitted with lenses
and intervening opaque portions
between the source of light and
the picture to be scanned.

C. E. Huffman. No. 2017901.
(U.S.A.)

ocooo
RADIO NAVIGATION,

HE figure shows an arrange-

ment of aerials used for re-

ceiving signals from two radio

Wireless World, July 3vd, 1936.

The to{lowing abstracts are prepared, with the permission
of the Controller of H.M. Stationery Office, from Speci-
fications obtainable at the Patent Office, 25, Southampton

) Buildings, London, W.C.2, prlce i/- each

Brief descriptions of the more interesting radio

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

The dipole aerial A is normally
connected to the receiver, but two
other aerials Ar, Az are located
on each side of it, and are alter-
nately brought into action by the
relays Ri, Rz operated from a
motor M. So long as the aerials
Ax, Az are open-circuited, they
have no effect on the incoming
signals, but when one of them is
closed, as shown by the relay Rz,
it acts as a reflector and so distorts
the field. In these eircumstances,
equal signals will only be obtained
when the aeroplane is flying down
the centre-line of the overlapping
beam, because only there is the
effect of both the reflectors Ax, A2
equal and opposite. Any devia-
tion ‘‘ off course,”’ is shown by the
indicator I. '

C. Lorenz Akt. Convention date
{Germany) October s5th, 1934.
No. 444005.

0000

RADIO “LIGHT-HOUSES”
T is well known to use visible
signals, such as Neon lamps, at
an aerodrome to assist the naviga-
tion of aircraft. Short-wave radio
‘“beacons '’ are also employed for
the same purpose, particularly
during fog or when visibility is bad.
It is nmow proposed to use both
methods of signalling, either alter-
natively or in combination.
According to the invention, an
optical projector and a short-wave
beam transimnitter are both mounted
side by side, on the same tower
structure, the reflectors of the two
systems being so arranged that
both types of beam have equal
angles of divergence, so that they
occupy substantially the same
position in space. Switching means
are arranged to bring one or other,

Al

= 3

A2

R2

{s{u]e

Arrangement of the aerials in the Lorenz aircraft navigation system.

.

beacons which send out ‘‘over-
lapping ’’ beams of energy in order
to mark out a predetermined
course for an aeroplane in flight,

or both, of the beams automatic-
ally into operation, according to
the prevailing conditions,

The visible and invisible signals

give an increasing intemsity of in-
dication as- the aeroplane ap-
proaches the aerodrome.

Marconi’s Wireless Telegraph
Co., Ltd. (Cominunicated by the
Telefunken Co.) Application date
March 27th, 1935. No. 444850.

6600

CATHODE-RAY TUBES
HE electrodes of a cathode-ray
tube are made conical in shape
so as to facilitate correct centring
in assembly. As shown, the
cathode C, which may consist of
a platinum band having a centre
‘““spot’’ of highly emitting oxide,
is carried by a cup-shaped support
1. A further seriesofcupsz..:.5
are separated by corresponding
layers of insulation. *
The cup 3 is pierced at its top
and forms the anode, whilst the

c cups 4 and 5 each carry a deflect-

ing plate, P, Pi. The whole
assembly is held rigidly together
by threaded pins N, N1, which are
bolted to the top and bottom

B

Methéd of assemblix’xg the cup-
shaped electrode supports in the
cathode-ray tube.

members, In this assembled form,
the electrodes are inserted and
fixed to the base of the tube.

Radio Akt. D. S. Loewe and
B. Wienecke. Convention date
(Germany) September 23rd, 1933.
No. 444033.

Cc 00
VALVE CATHODES
HE indirectly heated cathode of
a valve is usually of circular

or oval cross-section, the heating-
wires being located inside it, and
the grid or grids and anode
arranged symmetrically outside it.
This arrangement does not, how-
ever, produce a strictly uniform
field-distribution, owing partly to
variations in the radius of curva-
ture of the emitting surface, and
partly to the disturbing effect of
the grid-supporting wires.

According to the invention, the
emitting area of the cathode is
formed as the intersecting surfaces
of two cylinders. The grid is.
similarly shaped so that the density
of the electro-static lines of force -
between grid and cathode is uni-
form throughout, and the working
characteristic of the valve is in
consequence improved.

Telefunken ges fir drahtlose
Telegraphie wm.b.h.  Convention
date (Germany) March 1st, 1934.

No. 444844.
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EDITORIAL

- Renewal of the B.B.C.

Charter

A Vote of Confidence

OMETHING like a sigh of

relief greeted the publication of

the Memorandum on the Ulls-

water  Committee’s  Report
(summarised in our last issue) in which
the proposals to the Government as to
the future of the B.B.C. were set forth.
Since publication, disagreements and
protests with regard to the main
issues ‘have been singularly few, and it
seems that the B.B.C. can at last
consider itself firmly established as yet
another " of those great semi-official
bodies which seem to suit our national
temperament so well.

Reading between the lines of the
proposals, one gains the impression
that the P.M.G., over whose signature
they were issued, went out of his way
to endorse the present basic constitu-
tion of the Corporation, and even
guardedly to express the Government’s
approval at the way in which it has
carried out its task. The implied
compliment certainly gains emphasis
from the fact that the makers of it are
by so doing deliberately surrendering
the opportunity of themselves assum-
ing control of British Broadcasting.
That the vast majority of the public
are opposed to a broadcasting organisa-
tion conducted either as a Government
department or as a commercial concern
has been made abundantly clear; the
matter was summed up rather neatly
in a letter to the Press by Sir Josiah
Stamp, who maintained that our
broadcasting authority should be free
to make more experiments, and there-
fore to make more mistakes, than are
expected either of the Civil Service or
of business.

Although there can be little. doubt
that most, if not all, of the proposals

COMMENT

will ultimately be given effect, it is
perhaps premature to comment on
them before they are debated. How-
ever, we cannot help w,lsh,mg that we
could read into the P.M.G.’s statement
on the question of electrical inter-
ference a more determined intention to
abate the nuisance than is implied by
bald acceptance of the Ullswater Com-
mittee’s recommendation “‘ that the
technical investigation of electrical
interference with broadcast reception
should be completed as soon as possible
and that, if necessary, further power
should be sought.” It must be cold
comfort to those who are enduring
what they know to be qulte unnecessary
annoyance.

No Advertising; No *“Views”

General satisfaction will be felt at
the tightening of the restrictions
against broadcast advertising and the
fact that it is not even to be allowed
temporarily to pay for television in its
early stages. The suggestmn that the -
wording of the P.M.G.’s Memorandum
should - be taken as implying a ban -
against microphone publicity for the-
B.B.C’s own journals seems to be
rather far-fetched, though by nomeans
impossible.

That the B.B.C. should have an open
mind in all things is an obvious truism,
and the extension of the veto against
“ editorial comment’ wupon current
affairs to the Corporation’s publications-
will be generally welcomed.

We are naturally gratified to hear
that Empire Broadcasting, in which we
still take a paternal interest, should be

‘“ expressly authorised and developed,”
and are somewhat relieved that the
Ullswater Committee’s suggestion of
propaganda broadcasts in languages
other than English, of which we have
pointed out some of the dangers, has
apparently been shelved.
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N Great Britain the requirements of

those in search of high-quality re-

production of radio and gramophone

records are well known, and have
been catered for by many excellent
Wireless World and other designs, which
aim at giving the user as faithful a re-
.creation as possible of the various B.B.C.
and European programmes which are
available.

Listeners in the rest of the Empire,
‘however, with the possible exception of
Canada, are not in the happy position of
having several alternative programmes
from modern, high-power transmitters to
choose from, and the question of high
quality in reproduction is one which, at
any rate in South Africa, does not seem
.to have received the attention it deserves.

That the main stations of the African
Broadcasting Company are capable of
putting out very fine quality is a fact un-
known to most listeners, as the standard
home set is the American all-wave super-
het, which as far as fidelity is concerned
leaves much to be desired, except in the
-very expensive models. - There is no doubt
‘that on short waves this type of set does
«its job, and does it very well, but even
with the Daventry and Zeesen pro-
-grammes available the musical listener in
this country must depend very largely on
‘gramophone recordings for a wide range
of entertainment.

These conditions suggest that the ideal
home set should embody reliable short-
wave reception, ‘‘ high-fidelity *’ reception
from the nearest broadcast station, and
last, but by no means least, the finest
reproduction  possible from  present
methods of gramophone recording, for
which, in the writer’s opinion, some form
‘of automatic volume expansion is essen-
tial. To those who have not heard high
quality with AVE (and the two are by
no means easy to obtain together) this
may seem a sweeping statement, but the
improvement which accompanies an ex-
tension of the volume range of recorded
music has to be heard to be appreciated.

A glance at the circuit diagram of the
-writers’ = recently completed radiogram

- simple

Wireless World, July tofh. 1936.
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South African Readers Describe Their

By J. FOX MARR and PHILLIP KING

i
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OST of the previous sets in this series have

been developed to satisfy the individual
requirements of British lsteners.
ditions in the Dominions are vastly different, and
this contribution from the Union is therefore of
’ more than usual interest.

will show that to satisfy these requirements
as far as is possible at a reasonable cost
eighteen valves are used; this number
would have had to be increased had not
the Johannesburg station been sufficiently
near to give the required output with a
local station tuner. A wide
frequency response is neither necessary
nor desirable when dealing with short

waves, and variable selectivity an un-

necessary complication when only one
high-quality station is available. For these
reasons, and because of the difficulty and
expense of constructing an. efficient short-
wave superhet from parts available in
this country, it was decided to keep the
short-wave portion of the receiver entirely
separate, and to use a commercial chassis
which was a tried and trusted station
getter. The six valves of this set, there-
fore, form a separate group, and although
various methods of feeding the detector
output into the main amplifier are avail-
able, best results on the average short-
wave programme are obtained with the
original complete assembly. Minor modi-
fications in component values have been
made to improve the short-wave perform-
ance, as, although wave band switching
has been omitted in.the circuit diagram,
the set is actually an all-waver, and
suffered somewhat from the inevitable
compromises which this entails. How-
ever, the broadcast band is useful for re-
ceiving the other A.B.C. stations, when
winter listening conditions permit,

Volume Expansion

Turning now to the local station and
gramophone portion, it will be seen that
Wireless World designs have played a
large part in laying what may be called
the foundations. The original Quality
Amplifier, in fact, was built when the com-
plete set was only an idea for the future,
and it will easilv be recognised in the
photograph of the interior. But good
though it was when used as a gramophorne

Receiving con-
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amplifier it was felt that something was
lacking, " and several rather primitive
attempts at volume expansion and con-
trast amplification were made before a
double variable-mu triode, the AC/V, was
announced. ‘‘Now,” we thought, dash-
ing off a postal order, ‘‘everything in the
garden will be lovely.”” As the weeks
rolled by this view had to be modified,
until after  three months and some cor-
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—VI. Quality Radiogram in the Transvaal

Interpretation of the Ideal Set

respondence the postal order was returned
with a polite intimation that these valves
were no longer being made.

However, after a good deal of experi-
menting it was found that VMS4B’s could
be used successfully in push-pull, and the
present circuit was adopted. These two
valves are connected as triodes using the
screen as an anode, the actual anodes be-
ing earthed to minimise valve noise. To
provide adequate signal handling capacity

the anode voltage has been kept high,
actually about 270 volts.

The time constant for the expansion has
been carefully chosen, and it will be seen
that component values in the input circuit
to the bias voltage amplifier give a
falling characteristic to avoid over-accen-
tuation of single instruments or voices in
the upper register. Loaded transformer
coupling is used between the VMS4B’s
and the next stage to avoid undesirable
feed back, which in this case caused the
AVE voltages to vary the bias values in

the amplifier unnecessarily when resist- .
ance-capacity coupling was employed.
Throughout the equipment great care
has been taken with smoothing, decoup-
ling and filtering ; the heater leads are by- -
passed to earth at each valveholder and
all mains leads are of screened cable.
With these precautions it has been found
possible to use unscreened wire for all
the pick-up, volume control and input
leads without any introductions of hum,
in spite of neither side being earthed. Thus
are preserved at the outset those valuable
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The circuit diagram falls naturally iato
four sections. In the top line will be
found (left) the local station high-
quality receiver and (right) the com-
mercial all-wave receiver for general
reception ; from left to right in the
lower line are the volume expansion
amplifier (with separate rectifier), ‘ Push-
Pull Quality Amplifier '’ and power supply
unit.
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My Home Set—VI
upper frequencies which in so many cases
never reach even the first valve.

The amplifier itself was modified to take
PXz25's, and the load resistances for the
MHIL4’s have been reduced somewhat
from the original value.

Johannesburg being, as was said, a
truly ‘‘local” station, enough input to
load a diode detector is obtained by using
a Colebrook double-triode HF stage, with
small screened coils tuned by pre-set
trimmer condensers. Owing to there being
no other broadcasting station within a
300-mile radius, it has been possible to
keep the curve of the tuned circuits very
flat (no attempt at selectivity having been
made), and to make the most of Johannes-
burg’s excellent frequency range, which is
approximately level from 40 to 10,000
cycles. The detector output is taken, after

Wireless
World

of expansion, which is controlled from the
top panel.

In spite of the reduced input, there is no
difficulty in fully loading the rz-watt out-
put stage, which is used to drive a Hartley
Turner speaker with a 4o-watt field. This
has recently been fitted with a twin cone
diaphragm, and is mounted on a stand
bolted to the floor of the cabinet.

It will be seen that two motors and crys-
tal pick-ups are used, an arrangement
which enables a continuous programme to
be given without much trouble, though an
automatic record changer may be substi-
tuted at some future date. Some difficulty
was experienced at first with mechanical
reaction- at low frequencies of about 10-20
cycles, but this has been overcome by
mounting each pick-up on a solid extension
of the motor plate, and suspending the
whole unit on soft rubber bushes.

JULY r1oth, 1936

struection and has an open wire gauze back.
No trace of cabinet resonance has been de-
tected, and, as the photograph of the in-
terior with the back removed shows, a
Celotex speaker board is fitted for
absorbing vibration.

1t 1s hoped that this receiver, while not
embodying many of the recent technical
developments which are considered a sine
gua non in present-day European tech-
nique, will show that interest in high
quality is not confined to the British Isles.

9

Telepathy and “Waves’

N extraordinary instance of telepathy
has recently been investigated by Lat-
vian scientists. A ten-year-old girl has long
been able to follow everything that is pass-
ing in her mother’'s mind. When, for in-

General view of the interior of the cabinet.

for general listening and for local station reception.
Quality Amplifier is used both for gramophone and local work, while a com- . ups.

Separate loud speakers are used

A “Wireless World "’

mercial all-wave chassis provides long-distance reception.

filtering, to the multi-contact switch which
acts as a selector for the whole set, and
then through the volume control to the
amplifier input. As a large proportion of
the local programme consists of records,
volume expansion is useful and effective
on these items, and it is also very helpful
on an over-controlled studio programme.

Bass and Treble Compensation

No separate phase reversal is provided,
as this is obtained across the symmetrical
volume control, which incorporates a
flexible system of bass and treble com-
pensation, allowing a progressive increase
of treble, or bass, or both, to be obtained.
The voltage avajlable at the grids of the
VMSB'’s is only one-third of the total, the
variable resistances being 50,000 ohms,
and the fixed resistances (across which
are connected the treble compensation
condensers) 100,000 ohms in each half of
the circuit. The expansion bias amplifier,
however, receives the full available volt-

age in order to obtain an adequate range.

The excellence of the low-frequency
response may be judged by the fact that on
gently pushing the pick-up needle to and
fro, the loud speaker cone will follow this
movement quite easily.

The overall response, tested with stan-
dard frequency records, is very satisfac-
tory, and the reproduction as a whole
extremely pleasing, especially with well-
recorded small orchestras and solo instru-
merits, but the set only comes into its own
on the *
which is produced in the small studio at
Johannesburg, and on such occasions the

results are really satisfying, even to a most

critical” ear. _ ‘

When the new Broadcast House, now in
course of erection, is complete, it is hoped
that with modern studios and equipment,
larger’ orchestral transmissions will be
equally good’; at present they are badly
handicapped by antiquated building and
studio conditions.

One of the accompanying illustrations
shows the completed receiver in its locally

made cabinet, which is of very solid con-.

intimate ”’ type of variety show

Volume contrast expansion is available for radio reception
as well as for the output from the two piezo-electric pick-
The controls include a flexible system of bass and
treble compensation.

stance, the mother opened and read a letter
the child, sitting in the next room, was able
to répeat its contents word for word. Dur-
ing the tests it was decided to attempt to
discover whether there was any truth in the
theory that thought waves are of electro-
magnetic character: The mother was placed
in a room enclosed by heavy metallic screen-
ing, and it was found that her daughter
could read her thoughts as easily as ever.
The next experiment sought to discover
‘whether sound waves of some kind were in-
volved. It took place at the Riga broad-
casting station, which contains s'ound-pfciof
studios. When the daughter was screened
from her mother by sound-insulating walls,
she'was unable to receive any thought trans-
missions whatever. It has, therefore, been
suggested by the physicists who conducted
the experiments that telepathy may be due
to minute sound waves of some kind. There
is, however, one point which appears to have
been overlooked: the last series of experi-
ments were made close to a 15-kilowatt wire-
less transmitting plant, and it is possible

that it was the radiations of the transmitter

and not the presence of sound-proof walls
that interfered with telepathic communica-
tion.
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Television Progress
in Germany

THE PRESENT _POSITIGN AND AN
INDICATION OF FUTURE DEVELOPMENT

BY OUR BERLIN CORRESPONDENT

N Germany, the first low-definition
television broadcasts started in 1929.
These were replaced in April, 1934,
after experiments with 48, 60 and go

lines, by high-definition pictures of 180
lines and 25 frames per second.

The transmissions were of a purely ex-
perimental nature and were picked up by
enthusiastic amateurs and by people
laboratories working on the development
of the new technique. They consisted of
films and were organised by the television
laboratories of the German Post Office.

On March 23, 1935, the German Broad-
casting Company inaugurated a high-
definition programme service. A number
of public televiewing rooms were provided
in different parts of Berlin and one at
Potsdam to enable the general public to
become acquainted with the new medium.
These televiewing rooms were thought
necessary as neither the industry nor the
authorities responsible for the experi-
mental transmissions wanted to launch out
into a sales' campaign for expensive re-
ceivers which might become obsolete with-
in a very short while.

The fire at the Radio Exhi-
bition in 1935 destroyed the
two ultra-short-wave Witzle-
ben television transmitters.
New ones were built and com-

pleted by December 31st,

1935. These new trans-
mitters were designed for
the same standard of defini-
tion, namely, 180 lines and

25 frames per second, al-

though German television

experts had, at the time, a

service with still higher
definition in mind. Tt was,

however, thought necessary

to re-open the Berlin tele-

vision programmes with the

least possible delay rather

than wait until transmitters

for the higher standard had

been developed and con-~
structed.

The television-less period
last autumn was found useful for a com-
plete reorganisation of television responsi-
bilities in Germany. The technical tele-
vision department at the Broadcasting
House was disbanded, as the Post Offico
was given sole charge of the engineering
side. On the other hand, the Post Office
discontinued its experimental
programmes which had pre-
viously been broadcast alter-
natively with those supplied by

the Reichs-Rundfunk-Gesell-
schaft. With the reopening of
the service on

programme
January 15th, 1936, the broad-
casters took over the entire pro-

In search of television news, the reporters’ van of the German Broadcasting Company’s television

section employs an intermediate film system which enables scenes to be photographed and

televised within 30 seconds. Telephoto lenses are employed when the van cannot get near to
: the desired objects.

The Telefunken television receiver requires an aerial of
only 1o feet to provide adequate reception.
18 X 22 cms. is sufficiently brilliant not to require a darkened

A picture of

room for looking-in.

gramme side of television, leaving- tech-
nical development and operation to the
Post Office.  This is the same arrange-
ment as that employed in the early days
of German broadcasting:

At the present moment the Berlin tele-
vision programmes consist of excerpts
from entertainment films, full-length edu-
cational films, and the latest edition of a
full-length news-reel supplied by the film
industry.  There are also direct trans-
missions of head-and-shoulder pictures of '
artists. Programmes change once a week
and are broadcast every night from 8 to
10 p.m.

No Receivers Sold Yet

In spite of various announcements to
the contray, no television receivers are
sold to the general public in Germany at
the present morment. Theoretically a per-
son wishing to buy a receiver can do so by
applying to the manufacturers. In prac-
tice this has hardly ever taken place, or
if it has the application has been turned
down. A careful estimate substantiated
by officials shows that at the present
moment there are only about 100 television
receivers in actual operation in Berlin or,
for that matter, in Germany. These re-
ceivers are in the hands of officials and
of individuals eonnected either with the in-
dustry, the Press or the broadcasting com-
pany.

The Loewe television receiver, which at
one time was stated to cost 600 marks, has
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been sold for a price in the neighbourhood
of 1,000 marks. The price of RM 600 is
said only to have been applicable if it had
become possible to manufacture a large
number, and the price does not include
dealer’s profits. h

Information Withheld

Last year a decree signed by Herr Hitler
placed television under the jurisdiction of
the Ministry of Air as well as that of the
Post Office. This decree resulted in the
strict control of all publications concerned
with television in Germany. Beyond
official bulletins issued from time to time
by the Post Office and approved articles in
the scientific journals there is no informa-
tion available regarding the development
of the technique in Germany.

It is therefore difficult to say anything
as to the future of German public tele-
vision. It is known that the Post Office
are preparing intermediate film and also
direct television apparatus for televising
scenes from the main stadium of the
Olympic Games. It is expected that the
Iconoscope will be used, but it is rumoured
that definition will only be 180 lines.

On the other hand it is generally
believed that a new standard of definition,
namely, 375 lines, 50 frames inter-lace-
scanning, 25 complete frames per second,
will be introduced some time towards the
end of the year.

The two new television transmitters, one

Another side of television development in
Germany is the public Television-Telephone

service. The inside of a booth at the Leipzig

end of the link with Berlin is seen above.

. The system employs mechanical scanning

with 180-line definition at 25 frames
per secnnd.

Wireless -
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for the Brocken and the other for the
Grosse Feldberg, will probably be
equipped for the higher definition.  Un-
doubtedly the programme builder will be
given Iconoscopes for the transmission cf

The German Post Office Television-Telephone

offices in the West-end of Berlin. It is from
here that calls can be made to Leipzig at a
cost of 3.50 marks for three minutes.

outdoor scenes and for extended studio
scenes some time after the German Radio
Exhibition, which is to open on August
28th. It is understood that a large section
at the Exhibition will be devoted to tele-
vision and all the very latest developments,
as far as they are passed by the Air Minis-
try, will be shown to the public.

With the introduction of a new standard
of definition, which will probably remain
for some years, the German television in-
dustry may venture upon a small pro-
gramme of production for actual sale to
the general public.

Programme Limitations with
Low Definition

Very briefly these are the outstanding
facts regarding the present position of
public television in Germany. It is per-
haps necessary to stress the point that the
present programme service is being pro-
vided with the help of apparatus which, in
the words of the German Postal Ministry’s
Secretary of State, ‘‘is obsolete, and the
standard of a year ago.”” This makes
things especially difficult for those in
charge of the programmes, as they are
aware of the new technical possibilities and
yet must wait to have them placed at their
disposal. 'Higher definition than 180 lines
is essential for the transmission of larger
scenes, and more than 25 frames per
second seems equally important to the
““looker,”’ since more than 30 minutes
““ viewing *’ become very trying to the eyes
with the flicker of 25 frames.

Finally, the provision by the German
Post Office of the means of seeing by tele-
vision at the same time as talking over the
telephone between Berlin and Leipzig
probably helps towards making the public
‘“ television minded.”’
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The N.P.L.*“At Home”

ONCE a year the National Physical

Laboratery is the subject of a *“ visita-
tion’’ from the Board, and advantage is
also taken of the occasion to throw open
the doors to technical representatives of the
many industries whose problems fall within
the scope of the Laboratory.

Calibration in terms of fundamental
units is one of the principal activities, and
in the Physics Building visitors were shown
the new soundproof rooms for the absolute
calibration of microphones and also the
arrangements on the roof for taking open-
air measurements of loud speaker per-
formance.

In the radio section a wide variety of
problems are undergoing investigation. Ex-
ploration of the ionosphere by continuous-
recording cathode-ray apparatus is one
of the most interesting of these, and
a display of photographic records showing
the changes of state to be met with included
one of the rare instances of a complete ab-
sence of ionisation, coinciding with a dis-
turbance of the earth’s magnetic field and
resulting in a momentary cessation of all
long-distance communication.

The apparatus on view ranged from a
beautifully finished rack-built frequency-
measuring equipment, giving direct readings
of frequency from 1-75 megacycles, to a
simple method of mounting acorn valves in
ultra-sort-wave circuits with ring type by-
pass condensers clamped underneath the
valve base.

In the field adjoining the Radio Depart-
ment hut a demonstration was given of a
loop direction finder with a push-pull eir-
cuit working on wavelengths below 10
metres. For the occasion a transmitter
with a vertical dipole aerial had been set
up at the other side of the field, and visitors
were able to verify visually the bearings
given by the frame.

The Radio Industry

RIX equipment is again being used this

summer for sound amplification at the

Open-Air Theatre, Regent’s Park, London.

The elaborate microphone mixer network in-
cludes twelve independent faders.
< > e @

Keates and Co., Ltd., 91-93, Bishopsgate,
London, E.C.2, bave been appointed sole
London distributors for test equipment made
by William F. Brown Radio, Ltd., Ossillo
Works, Brierley Hill, Staffs.

> @ <

Services from St. John’s Church, Largs, are
relayed to hcliday-makers and visitors on the
promenade through a G.E.C. sound reproduc-
tion installatirn. The G.E.C. has received
orders for the instaliation of a loud-speaker call
system at Jersey Airport.

<> > <

Aladdin Radio fndustries, Inc., of Chicago,
send us details of a wave trap (for suppressing
morse interference) in which #inal tuning is
carried out by movement of an iron core.

< > > <

Reslo horns, units and microphones are
being used for the public-address installation
at the London Zoo, which bas been carried out
by Universal Renters, Ltd.

< > @ @

A leaflet describing the RCA Cathode Ray
Oscilloscope which has recently been placed on
the market by R.C.A. Photophone, Ltd., Electra

“House, Victoria Embankment, London, W.C.2,

is now available
> > > <
To clear up misconceptions regarding the
various forms of Goltone interference-sup-
pressing aerial systems, a leaflet has been pre-
pared giving concise details of the uses of the -
various appliances,
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Variable-Selectivity -

A\

PART IlI. PRACTICAL DIFFICULTIES
AND THEIR SOLUTIONS

By W. T. COCKING

VEN. although the transformers are properly designed, good
results cannot be secured from a variable-selectivity amplifier

unless they are

correctly used.

It is shown in this article

that the conventional method of alternating valves and transformers
is not always the best.

4 E fact point%éd out in Part I that
the AC resistance of the last IF
valve can be used to load the IF
transformer in its anode circuit,

so that its Q is halved, indicates one diffi-
culty which may be encountered in the
other stages. In the last stage it is neces-
sary to reduce the Q by this amount, but
if the resistance of a valve is sufficiently
low to accomplish this, how then can we
operate the early stages in which it must
remain at its full figure?

One solution would be to increase the
Q of the coils so that the correct figure
would be secured when the damping of
the valve is taken into account. This is
not permissible under normal conditions,
for the early valves must have their bias
varied for volume control purposes, either
manually or automatically ; their AC re-
sistances will consequently change with
the bias applied, and hence with signal
strength.  Thus the only solution is to
choose valves and operating conditions so
that at their lowest values the AC resist-
ances are very high compared with the
dynamic resistances of the tuned circuit.

As the dynamic resistance of the type
of tuned circuit which we are contemplat-
ing is 0.4T megohm the valve resistance
should be at least 4 megohms. This figure
may be obtained with any valve by in-
creasing its grid bias sufficiently, but there
is naturally a falling off in the mutual
conductance and hence in the amplifica-
tion. The best valve to choose is conse-
quently the one having the highest mutual
conductance for a given AC resistance.
Ordinary screen-grid valves are unsuit-
able, and many HF pentodes do not meet
the requirements. The VMP4G, for in-
stance, although eminently suitable for
use in the last IF stage, where its com-
paratively low resistance can be turned to
good account, is not suitable for preced-
ing variable-selectivity transformers hav-
ing a dynamic resistance of 0.41 megohm.
Its resistance can, of course, be increased
sufficiently by eperating it at a high initial
bias, but its mutual conductance then be-
comes very low—of the order of 0.1-0.2
mA/V.

If a type of valve having a high resist-

ance at low bias is chosen, however, quite
a high mutual conductance can be
secured. The VPT4B is a valve of this
type, and when biased to —3.4 volts it
has a resistance of 4 megohms and the re-
spectable mutual conductance of 1.7
mA/V. Very similar results are secured
with the QA1 valve with a bias of —2.5
volts.

The Importance of Input Impedance

The frequency-changer is just as im-
portant, for it damps the first IF tuned
circuit.  With the coils considered here
the heptode is unsuitable, but both the
octode and triode-hexode can be employed
if operated with somewhat greater bias
than usual.

It is not only the AC resistance of a
valve which can adversely affect the char-
acteristics of the band-pass filters, how-
ever, for the input impedance can do also.

Developments ;

concern us at present, but the resistance is
very important, for its value and sign
change rapidly with small changes in fre-
quency. The exact effect depends upon
the valve characteristics and very greatly

upon the anode circuit.

When there isa tuned circuit of high Q
in the anode circuit and the stage gain
is high, the input resistance is infinitely
high at a frequency very close to reson-
ance, but it falls very rapidly for fre-
quencies removed from resonance by only -
a few thousand cycles. 1In the case of the
coupling to the detector discussed in
Part I, the input resistance will have a
value of about 0.5 megohm only at a cer-
tain frequency higher than resonance but
within the sideband range, and a value
of about —o0.5 megohm at another fre-
quency lower than resonance by the same
amount. On one side of resonance
the input resistance is positive and damps
the grid circuit, on the other it is negative
and causes regeneration. In this case the
minimum value of input resistance is
higher than the dynamic resistance of the

.tuned circuit, so that there will not be

instability, but it is so near to it that the
performance will be very greatly affected.

The input impedance will make it im-
possible to trim the circuits correctly with

+HT

I

+HT

Fig. 5.—The circuit diagram of an IF amplifier which fulfills the requijrements laid down in
this article. The grid leak R is of low value so that the Q of the tuned circuit forming the
. coupling is very Jow. . ’

The input impedance is due very largely

to feed-back through the grid-anode capa-

city of the valve, and in spite of the low
figure now reached—about 0.0025 mmid.
—the feed-back is sufficient to have a very
serious effect. The input impedance can
be considered as a fictitious condenser and
resistance between the grid and cathode of
the valve. The condenser does not greatly

a low grid bias, and if they are trimmed
at a high bias the correct resonance curve
will not be secured at a low bias. - The
resonance curve will be asymmetrical and,
moreover, will vary with signal strength,
since the bias of early valves is dependent
on this.

It can be stated at once that there is
no way of overcoming this trouble with-
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out gteatly sacrificing amplification if con-
ventional circuit arrangements are adhered
to. It is possible to overcome it, how-
ever, by unconventional methods. The
usual arrangement of six-tuned circuits
with two IF stages is shown in Fig. 4 of
Part I, and valves alternate with pairs of
circuits. By adopting the arrangement of
Fig. 5, however, the defects of the usual
system can be overcome.

It will be seen that the coupling between
the last IF valve and the detector remains
unchanged and is provided by the trans-
former T3 having coils of normal Q which
are reduced to Q/2 by the damping of the
last IF valve and the detector. The two
variably-coupled transformers T1 and T2
are themselves coupled together by the
condenser C, and the chain of four circuits
is placed between the frequency-changer
and the first IF valve. Even when the
frequency-changer is biased sufficiently to
raise its resistance to a high value, a gain
of about 25 times can be secured from its
grid to that of the first IF valve. Pro-
vided that we can so operate this first IF
valve that its input impedance is very hlgh
compared with 0.41 megohm, that it gives
a gain of about 50 times, and that its
coupling to the following valve is not
affected by the input resistance of that
stage, we have a complete solution to our
difficulties.

Coupling the IF Valves

An investigation into the question of
input resistance showed that it was not
possible to secure a reasonably high degree
of amplification combined with a high
enough input resistance with any non-
resonant coupling. With a coupling tuned
to resonance, however, the input resist-
ance, although very high at resonance,
assumes comparatively low positive and
negative values on either side of reson-
ance, the actual values being dependent
on the stage gain and the grid-anode
capacity of the valve. When the stage
gain is 50 times the input resistance is
4+5.47 megohms. This gain can be ob-
tained with a VMP4G valve and a tuned
circuit L having a dynamic resistance of
19,750 ohms. This is low enough for the
input resistance of the following stage—
‘— 0.5 megohm—to have negligible effect.

It might be thought that this would
meet the case, but a resistance of even
5 megohms is rather low to place across
a tuned circuit having a dynamic resist-
ance of 0.41 megohm when the resistance
changes rapidly with frequency and is
j)osztwe on one side of resonance and nega-
tive on the other. If the two frequencxes
at which the input resistance is a mini-
mum can be separated more widely from
resonance than usual, so that they are out-
side the sideband range of frequencies,
then the input resistance will be greatly
increased over the important range. The
frequency separation of the minima from
‘ resonance depends on the Q of the circuit
L (Fig. 5) and increases as () decreases.
The best results are consequently secured
by using a circuit of as high an induct-
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ance as possible and then reducing Q until
the desired dynamic resistance is obtained.

By making L as high as 2,600 sH a
dynamic resistance of 19,750 ohms can be
secured with a Q of only 2.6, and the
input resistance is a minimum at fre-
quencies about 93,000 ¢/s different from
resonance. This is so great that within
the sideband range of frequencies the in-
put resistance is always higher than 25
megohms! In practice, a somewhat lower
inductance is desirable, and with a coil of
about 2,000 pH the input resistance can
be kept above 20 megohms over the pass-
band of the filters. This is high enough
to permit the correct filter characteristics
to be secured and to prevent them from
varying with the grid bias applied to the
controlled valves.

This circuit L is, of course, tuned to the
intermediate frequency, but it adds prac-
tically nothing to the selectivity of the re-
ceiver, its purpose being merely to enable
the first IF valve to give good amplifica-
tion while retaining a very high ‘input
resistance. It is, of course, very flatly
tuned, so that its trimmer hardly adds to
the complication of the set.

From what has been said it can be seen
that if higher selectivity is required than
can be obtained from six circuits, three
more must be used, and an additional valve
will be necessary to maintain the ampli-
fication.. It is suggested that a three-
circuit coupling be used in the anode cir-
cuit of a valve, such as the VPT4B, to pre-
cede the first IF valve of Fig. 5, the new
valve being fed from the transformer Tz.
As the additional valve will have to be
operated at a high bias in order to keep its
gain reasonably low, no difficulties about
the input impedance should arise.

In the majority of cases, however, the

six circuits of Fig. 5 will suffice and enable
adequate amplification and selectivity to
be obtained. It will, of course, be appre-
ciated that the above remarks concerning
the input resistance of the valves only
apply to feed-back through the inter-
electrode capacity, and the precautions
advised do-not in any way reduce the
possibilities of trouble through other stray
couplings.” Thorough screening and de-
coupling are essential if the expected
results are to be realised in practice, for
couplings which are too small to cause in-
stability can have a very serious effect
upon the symmetry of the resonance
curve. :
" It can easily be seen that if three
different types of IF transformers are
available, practically all requirements can
readily be met. The most important is
the type embodying a pair of variably
coupled coils, for it is an essential part of
every set embodying variable selectivity,
and in Fig. 5 is used for Tr and T2. In
addition, a transformer having fixed loose
coupling between the coils is needed in
many cases for the coupling to the detec-
tor ; this is exemplified by T3. The third
type consists of a single coil with its trim-
ming condenser, and is used in building up
more complex systems giving higher
selectivity.

In all transformers, with one exception,
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the coils can be the same and have an in-
ductance of 1,500 #H and a Q of 93.5
giving at 465 kc /s a dynamic resistance of
0.41 megohm. Air-dielectric trimmers are
almost essential in view of the higher
losses of the mica-type, and they are also
very beneficial in permitting more precise
adjustment and in being less affected by
temperature and humidity.  In the case
of the detector coupling T3 the primary
can be the same as the other circuits, but
the secondary must be of only 457 »H,
and in view of the larger tuning capacity
required a purely air-dielectric trimmer 1s
hardly possible. Either a mica-dielectric
component must be used or, better, a fixed
condenser of low losses in parallel with an
air-dielectric trimmer.

The Transformers

The mechanical construction of all
transformers must¢naturally be good if
satisfactory results are to be secured over
a long period of time. It is, however,
particularly important in the case of the
variably-coupled type, and with these it is
essential that capacity coupling between
the primary and secondary be kept as
closely as possible to zero. Such capacity
coupling prevents the peaks in the reson-
ance curve from opening out symmetric-
ally about the resonance frequency and
makes it necessary to retune the set after
reducing the selectivity besides preventing
the proper shape of resonance curve from
being obtained.

At the time of writing no transformers
built to these characteristics are commer-
cially available. It is understood that
they are being produced, and it is possible
that they may be obtainable at the time
this article appears. There is, however,
no reason why the principles laid down
should not be applied with existing trans-
formers. These are likely to be of some-
what lower Q, and they are certainly of
lower dynamic resistance. These factors
will tend to make both selectivity and am-
plification lower than they need be, but
they make the input impedance of the
valves less important and also the exact
constants of the coupling to the detector.

B.T.S. Coils for Short-wave

Battery Four

PAIR of ultra-short wave coils for The

Wireless World Short Wave Battery
Four receiver has been sent in for test by
British Television Supplies, Ltd., Faraday
House, 8-10, Charing Cross Road, London,
W.C.2. They agree in every particular with
the recently published description of the
special coils, and when fitted in the set gave
the required waveband coverage.

The specification has been followed so
closely that only a very small adjustment of
the reaction condenser was necessary to
obtain oscillation when these coils were in-
serted in the place of our own pair.

The upper and lower wavelengths are
12.2 and 7.3 metres respectively, so that
they can be regarded as entirely satisfactory
and are confidently recommended.

The four-pin model costs 3s. and the six-
pin 3s. 6d.
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CURRENT TOPICS

MR. MAURICE CHILD of the
Golders Green and Hendon
Radio Scientific Society with
the 8o-metrereceiver with which
he and his group succeeded in
obtaining first place in the
recent direction-finding com-
petition organised by the Society
near Harpenden, Herts. The
results were very close, the
difference of error between the
first three groups being only one
degree.

Ceylon Listeners
HE number of licensed
listeners in Ceylon is now
rapidly approaching the 4,000
mark, there being a steady in-
crease of from 50 to 100 per
month.

3,000,000 Listeners in

France

BY the time that these lines

appear in print it is highly
probable that the three-millionth
wireless licence will have been
sold in France. Broadcasting in
that country is increasing in
popularity at a much greater
rate than at any time previously
and the whole of the French
radio industry is looking for-
ward to a period of great pros-
perity. '

Licence Stamp in Germany

IN Germany there is usually a

sharp decrease in the number
of licensed listeners during the
holiday months owing to the
fact that licences expiring in
summer-time are, in the case of
many listeners, not renewed for
some little time. This year the
number of listeners in Germany
fell by over 80,000 during the
month of May, and in June,
July and August the decrease
will probably be much greater.
The number of listeners in Ger-
many is now slightly in excess
of seven-and-a-half millions.

Statistics Which Stagger
OME interesting statistics—if,
indeed, statistics can ever be
other than boring—are given by
the U.1.R. concerning the esti-
mated consumption of electrical

energy by wireless receivers
throughout the world during
1935. The total consumption

worked out at 1,997,000 kilowatt-
hours. The report omitted to
mention, however, in what man-
ner these figures were obtained
and whether or not pirates were
included in the census.

. is normally

Boxing Broadcast

EPORTS state that the
N.B.C. has secured the

rights for broadcasting the fight
for the heavyweight champion-
ship of the world, which is to
take place in the U.S.A. in Sep-
tember, the two men concerned
being Schmeling and Braddock.

Le Quatorze Juillet
HE first combined broadcast
to " be given by French
stations will take place next
Tuesday on the occasion of the
147th anniversary of the storm-
ing of the Bastille, which is
always celebrated in France,
the occasion being known as the
““ Féte Nationale.”

Two Hundred New Broad-

casting Stations

T is often asserted that there

are already more than enough
broadcasting stations in the
world, the ether being hope-
lessly overcrowded, more especi-
ally in Europe. ’

It comes as something of a
shock therefore to learn that the
new stations at present being built
are approaching the two hun-
dred mark, sixty-two of these
being in Europe. It would
seem, therefore, that in order to
avoid interference, sets will have
to be still more selective, This
will naturally entail a further
sacrifice of quality unless there
is any truth in a rumour con-
cerning a  marvellous new
““contraction and expansion’’
scheme being developed by a
South American scientist.

New Use for Depth
Sounders

IN Germany the well-known

echo-sounding device which
used to ascertain
the depth of water under a
ship’s bottom has been em-
ployed for an entirely new pur-
pose. A German firm has pro-
duced a special apparatus to
enable fishing vessels to locate
shoals of fish very rapidly.
The fundamental principle used
