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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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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
|[l

(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:

13

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-
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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
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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



Wireless World, July 37;?, 1936.
By A. L. M. SOWERBY, M.Se.

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.
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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
is exactly the same as that em-
ployed in the machine which is
used for sounding the ocean
depths.

Tests for the Microphone-
Struck
AN interesting competition for
broadcasting aspirants was
recently conducted by Dr.
L. E. C. Hughes for the Bec
Literary Institute, the judge
being Miss L. Harrison, a pro-
fessional teacher of microphone
technique. The tests were very
exacting.  Pieces were read
from ancient and modern clas-
sics, including a modern lan-
guage. It is said that the
tests have excited interest not
only at Broadcasting House,
but also among those who are
responsible for preparing the
sponsored concerts abroad.

Walking -Stick Transmitter
ONSTANT improvement is
being made in the arrange-
ments for giving running com-
mentaries of public events in the
U.S.A. We have already heard
of the top-hat transmitter, and

THE UNOBTRUSIVE COM-
MENTATOR. Not a new-style

short-wave transmitter, but
B.B.C. microphone gear, con-
cealed by the hat of the com-
mentator, who is seen standing
on the steps of St. Paul’sduring
the broadcast of the London
University Centenary Thanks--
giving Service.

now it appears that an entirely
new one has been evolved for
use under certain circumstances.
The aerial of this new instru-
ment is concealed in a walking-

EVENTS OF

THE WEEK
IN BRIEF
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stick, in which is also lccated
the oscillator, which consists of
a valve of the acorn type. The
power supply is carried in a belt
similar to the well-known
money-belt. The LF amplifier
and modulator are carried in a
compact binocular case slung
under the armpit. The micro-
phone, which is of the small
crystal typé, is carried in the
lapel of the coat or worn on the
wrist. The wavelength used by
this transmitter is said to be in
the neighbourhood of 1} metres.
These various components are
connected up by flexible wire
concealed in the clothing of the
commentator. In the case of
the walking-stick, flexible wire
comes down the coat sleeve and
terminates in a tiny plug which
is inserted into a suitable socket

in the head of the stick.
A FEW weeks ago a special
broadcast was given in
Poland consisting of a running
commentary on a certain event,
The commentary was given in
an  unknown tongue, and
listeners were invited to write in
and state what language was
being used and what was the
nature of the event. Nearly
three hundred replies were
received, and practically every-
body guessed that the event
dealt with was a boxing match,
the clues, such as the sounding
of the gong at the end of each
round, being very clear. With
regard to the language, all kinds
of suggestions were made, the
most favoured being = Hun-
garian, Hebrew and Ambaric.
It is not surprising, however,
that nobody succeeded in guess-
ing the language,  since the
broadcast merely consisted of a
Blattnerphone commentary of a
boxing match, the tape being
passed through the transmitter
backwards. Naturally the
sounding of the gong and other
noises incidental to a boxing
match sounded just the same
backwards as forwards.

The New Pye Sets
IN connection with the de-
scription of the new range of
Pye receivers on page 630 of the
June =26th issue, it should be
noted that the T.63 portable is
similar to the previous Model

T.Q); and not the T.g, as was
stated.

An Unknown Tongue
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CAR RADIO RECEIVER WITH AN INTERESTING NOISE-SUPPRESSION SYSTEM

LTHOUGH the circuit of this set -
up-to-date .

makes full use of
broadcast superheterodyne prac-
tice, there is little in its external

appearance to suggest the conventional -

wireless receiver. It is, in fact, designed
on the lines of other motor accessories to
withstand the vibration, heat and-dust of
road travel. .

" The main receiver unit is contained in

a steel box measuring 10} x 7} x 73in.
This may conveniently be mounted (on
the bracket provided) on the engine side
of the scuttle.  All connections to the re-
ceiver are made through sockets similar
to speedometer cable connections, and the
set can be installed or dismantled by motor
mechanics without any previous acquaint-
-ance with wireless servicing.

The loud speaker is mounted separately
in a circular baffle box 8}in. in diameter
and 53in. deep. This may be tucked away
underneath the instrument board or at
any other convenient point inside the car.

The set will work satisfactorily with

the aerial mats which are nowadays fitted
as standard in the roofs of many saloon
cars, but best results are obtained with the
special aerial system supplied with the set
and designed to fit underneath the car. 1t
consists of two parallel rods joined at one

FEATURES. — Type.—Superheterodyne
receiver for a 12-volt DC supply. Circuit.—

. Var.-mu pentode HF amplifier—octode fre- |
quency-changer—var.-mu penlode I F amplifier
—double-diode second deleclor and AV C valve
—pentode LF amplifier-—pentode oulput valve.
Vibratory interruptor and full-wave reclifier
valve for HT supply. - Controls. — (I)
Tuning and wave range. (2) Volume and
on-off switch. (3) Master key. Price—17
guineas (including special aerial). Makers.
—Philips Lamps, Lld,, 145, Charing Cress -

Road, W.C.2.

end to form a long U. The aerial lead-in
is taken through a screened lead from the
closed end, and the rods are suspended on

rubber pillars so that no damage is
sustained if the aerial should strike an
obstacle on the road.

The principle of this aerial system is one
of the most interesting features of the set.
It is really a half-wave doublet resonating
at about % metres, which is near the
middle of the interference radiation band
given off by the majority of car ignition
systems. The mid-point at which the
aerial lead-in connection is made is a volt-
age node at the natural frequency of the
doublet, but at lower frequencies the
aerial functions in the normal manner,
even though its effective height may be
small. In conjunction with a low-pass
filter in the input circuit to the set this
arrangement gives complete elimination of
ignition noises without having to resort to
screened ignition leads or series resistance
suppressors which may adversely affect
the running of the car.

Noise may also be picked up from the
brushes of the dynamo and the high-ten-
sion coil of the ignition system, and suit-

Complete circuit diagram. A low-pass filter in the aerial input circuit rejects any residual ignition interference which has not already been

cancelled by the special di-pole aerial.
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able condensers are supplied with the set
to deal with these troubles at the source.

The use of an aerial of such low effec-
tive height calls for a correspondingly high
sensitivity in the receiver itself.
valves have been’ developed for the super-
heterodyne circuit in which the first valve
is a variable-mu. pentode HF amplifier.
This is coupled through a resistance-fed
tuned grid circuit to the octode frequency-
changer. The IF amplifying stage-is pre-
ceded and followed by band-pass filters
operating at 115 kc/s, and is a variable-
mu pentode controlled, like the similar
valve in the HF stage, from the AVC line:
A separate double-diode valve provides
AVC bias in addition to rectifying the
signal. Silent tuning between stations is
effected by biasing back the diode from
the cathode resistance of the IF stage. This
resistance is also used as a source of initial
bias for the HF amplifier, and is placed in
an accessible position near the top of the
set so.that the user can adjust both sensi-
tivity and the point at which the silent
tuning control comes into operation by
means of sliders. The range of the sensi-
tivity control is from 0.1 to 10 microvolts,
and the set is sent out adjusted to a sensi-
tivity of ‘1 microvolt.

High Tension Supply

The detector is followed by a pentode
LF amplitying valve, resistance-capacity
coupled to an output pentode capable of
delivering 2.8 watts to the loud speaker.
Fixed tone correction is applied across the
anode circuit of the valve, and a further
reduction “of high-frequency response can
be made by connecting an additional con-
denser on the loud speaker unit.

The valves are designed for operation
from a 12-volt lighting system, and the
heaters are connected in parallel. High-
tension current is derived from a vibra-
tory-type unit which interrupts DC
through the primary of a balanced trans-
former. The frequency of interruption is

VIBRATOR

sSuPeLY

Special-

approximately 8o cycles, and special
attention has been given in the designing

‘of the vibrator contacts to prevent stick-
“ing and consequent damage to the trans-

former. The vibrator unit is enclosed-in
a sound-proof box and is fitted with pins
so that it may be replaced if necessary
like a \ahe
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route which included many miles of tram-
lines and which passed at one point within
sight of the aerials of the Brookmans Park

-~transmitters. It may be stated at the out-

set that at no time was there the slightest
trace of any interference: which originated

. in the car itself. Even the electric wind-

screen wiper, which is often a troublesome

AERIAL  LOW — PASS ~
- FILTER

FREQUENCY CHANGER
VALVE FC-13

VOLUME
CONTROL

TUNINC
WORM DRIVE

COIL UNIT

2nd DETECTOR
2D13

VALVE

VALVE UNIT -

IF AMPLIFIER VALVE
VPI3A

UNIT

HF AMPLIFIR VALVF
VPI3A

POWER SUPPLY

LF AMPLIFIER VALVE

SP13 .
OUTPUT VALVE
/ PEN13

~ VIBRATOR

SENSITIVITY  AND
== SILENT TUNING
ADJUSTMENTS

RECTIFIER VALVE
COFZd ’
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The receiver removed from its outer metal container.

The chassis is sub-divided into threel

separate compartments containing the tuning coils, valves and associated components and power
supply and smoothmg units’ respectively.

The stepped-up AC voltage from the
secondary of the transformer is rectified
by a full-wave valve and smoothed
through a conventional filter. As an addi-
tional precaution a filter is included in the
leads from the supply battery to suppress
ripple entering at this point when the bat-
tery is run down and of high internal re-
sistance. The HT unit supplies 50 mA
at 275 volts and has an efficiency of the
order of 65 per cent. The total current
taken from the car battery by the set as
a whole is 3.1 amps., which is no more
than the current taken by a single head
lamp.

The set is controlled through flexible

. cables from a control unit which can be’

supplied for mounting either on the steer-
ing column-or on the instrument dash-
board. It has a circular wavelength scale
which is appropriately illuminated with
pilot lamps of different colour on the
medium- and long-wave ranges. There are
two control knobs, one for volume, which
can be locked in the off position by means
of the key provided, and the other for tun-
ng. The wave-range switch is incorpor-
ated in the latter control, and in order to
change from one wave range to the other
it is necessary to go to the extremity of

the scale and then return on the new wave

band.
We were fortunate in bemg able to ngc
the receiver an extended road test over a

source of noise, failed to penetrate the very
adequate screening of the equipment.” No
interference was plcked up from the tram
track itself, which was of the third-rail
type, and it was only occasionally that a
tram with badly sparking brushes could
be heard in the loud speaker. In any case,
the noise was of short duration, and, unless
one actually saw the tram pass, the crackle
might easily be mistaken for an atmo-
spheric.  Occasionally there was a: brief
rise and fall of hum as the car passed over
a buried power cable, but farthur on,
when going under some three-wire -over-
head high-tension cables, no trace of in-

“terference could be detected, although it

was carefully listened for.

Absence of Fadmg

The AVC system does its work well as
far as can be judged by ear. Steel-framed
buildings and bridges on the road had ne
effect on the volume or quality of the pro-
gramme. Continental stations like Fécamp
and Langenberg provided an ample reserve
of volume during the late afternoon, and
it was interesting to find that a clear gap,
with the automatic silent tuning control
fully in operation, could be found between
London National and Fé ‘écamp with the
‘Brookmans Park aenals in view about a
mile away.. -

The quality of reproductlon is a happy
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Philips Model 246B— .
compromise between the requirements
when the car is runping and when it is
stationary. Under running conditions
clarity is of first importance, and a good
middle and top register are essential. A
full bass response might result in un-
pleasant resonance in the comparatively
small volume of a saloon car, and, in any
case, the small dimensions of the baffle box
provide rather too severe a curtailment of
the lower frequencies. The speaker has,
therefore, been designed to give more low-
note response than would be required for
a domestic receiver, and the result as
regards tonal balance appears to be just
right for the rather special circumstances
under which it performs.

The compact dimensions of the chassis
have been achieved by a system of group-
ing of components into three separate com-
partments. The first of these contains all

the tuning inductances, both HF and IF, -

and the oscillator coils. On top of this box
is situated the ganged tuning condenser,
which is driven® through a right-angle
worm gear. The middle compartment
carries all the valve bases with the excep-
tion of the rectifying valve, and under-
neath the base are situated all the valve
auxiliary components, such as decoupling
resistances and by-pass condensers.
Finally, there is the power supply unit
with the step-up transformer and smooth-
ing chokes, in addition to the rectifier
valve and vibrator. Each of these units
forms a completely closed box, so that
more than usually good screening between
sections of the circuit is achieved.

It is not surprising to find that special
care has been taken to provide strong
soldered joints, and the cap connections
on the tops of certain of the valves are of
‘special design with a strong retaining
spring to prevent displacement by vibra-
tion.

* The set is equally suitable for installa-
tion in motor-boats, which are often sub-
ject to considerable vibration when run-
ning at speed. From start to finish it is
a logically conceived and soundly engin-
eered product designed to fulfil extremely
arduous requirements.

“Secret” Wireless

OCCASION ALLY a patent which has been
earmarked by one of the fighting ser-
vices as ‘‘secret’’ is,.in the fullness of time,
released for publication. For instance, the
original rejector or ‘‘draining’’ circuit for
eliminating interference was in use by the
Admiralty as early as 1905, though it was
not made public until many years later. A
more recent case in point (Patent No.
430330) has just come to light. This, in fact,
‘has a double claim to be labelled *‘ secret,”
since it is concerned with means for trans-
‘mitting signals so that they cannot readily
‘be intercepted by an unauthorised listener.
The method, which has been withheld from
the public since 1923, is based upon an in-
genious use of the heterodyne principle.
Two carrier waves of different frequency
are radiated simultaneously from the same
or from different aerials. Both waves are
continually varied in frequency between cer-

" instrument to full
capacity. When the
motor “is switched

Wireless
World

tain limits, say by inserting synchronised
variometers in each aerial circuit, but so
that the same difference in frequency exists
between the two at all times.  There is
accordingly present a constant difference-
frequency ready to be converted into a beat
note once the radiation has been passed
through a detector valve at the receiving
end. :

This, of course, avoids any necessity for
using a synchronised variometer to keep the
receiving circuits in step with either of the
‘“wobbled ”’ carrier-waves. At the same
time it is not possible to receive the message

JULY 10th, 1936

by tuning-in to the difference-frequency. In
practice the aerial is kept tuned to the mean
of the two carrier-waves; so that each can
pass through the detector valve. The output
of the latter is permanently tuned to the
“beat”’ or difference-frequency, and there-
fore functions in much the same way as the
1F stage of a modern superhet. Without a
knowledge both of the ‘“mean’’ frequency
of the radiated carrier-waves, and of the
constant difference between them, a would-
be eavesdropper would find it a difficult
task to make anything intelligible of the
transmitted message.

A NEW RECORD CHANGER

Automatic Adjustment to Record Sizes, from 9 in. to 12 in.

HE first essential of a record-chang-
ing device is reliability, and if

simplicity of design is contributory
1o this end then the latest model produced
by Messrs. A. Downs and Sons, 25, Ditch-
ling Rise, Brighton, must surely start with
a very big advantage.

The mechanism will take any make of
record from gin. to 12in. diameter. -The
adjustment is automatic, and records may
be mixed indiscriminately.
are supported on a series of vanes extend-
ing from two rigid pillars on each side of the
turntable. The capacity of the machine is
twenty records, and it takes about two
minutes to load the - '

The records -

Tungstyle needles without fear of bending
the points.

When the needle reaches the throw-off
groove at the end of the record, the stirrups
open and drop the record squarely irito a
compartment in the base. The air cushion
between the records prevents any possibility
of damage, and it is a point worth noting
that the weight of the rejected records does
1ot have to be taken by the turntable. The
process is then repeated, the feeler arm and
vane-actuating pawls rising to the height of
the next record in the meantime. A control
is provided for rejecting records during the
course of playing, and the motor is auto-

on, the bottom re-
cord in  the pile is
first gauged for dia-
meter by a feeler,
which determines the
point at which the
pick-up arm will
descend. Then a pair
of pawls push the:
first vanes aside and
‘drop the record on

]

(Above) The magazine
fully loaded. Note the
fxeler which gauges th»
record diameter and sets
the pick-up arm. (Left)
A record has just dropped
into the ¢ reject’’ cham-
ber and the stirrups
which form the turntable
have closed ready to rc-
ceive the next record.

matically switched off
when the last record
has been played.

The motor board of

This consists of a
pair of expanding stirrups, which may be
seen in the lower of the two accompanying

to a skeleton turntable.

photographs.  Although the contact area is
small, the driving force is more than ade-
quate, and if a finger is pressed on to the
recerd the motor will be slowed up without
any slip taking place between the record
and the turntable. .

The pick-up is then lowered gently on to
the starting groove through a pneumatic
mechanism.

It is therefore possible to use

the unit is 15in.
square, the depth of mechanism underneath
i1s 18in., and above, s5in.

At the moment the unit is not in com-
mercial production, but we understand that
hand-made models are available, including
a Collaro motor and piezo-electric pick-up,
at a price in the vicinity of £15. It is also
proposed to put on the market complete
radio-gramophones, incorporating four-valve
broadcast and six-valve all-wave super-
heterodyne chassis, at £28 1o0s. and 30
guineas respectively.
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New and Better Empire
Service

IT is a far cry from the old
(G5SW aerial at Chelmsford,

with which the initial short-

wave tests were made in 1927,

to the present masts at
Daventry which support ex:
perimental aerials for trans-

missions to parts of the Empire,
backed up by the several aerial
arrays serving other parts; but
the 1936 arrangements in their
turn will look pretty insignificant
when the 1937 Empire Station
is completed. An order has been
placed by the B.B.C. this week
for the erection of five 325ft.,
two z50ft. and one 150ft. lattice
steel masts at Daventry, in pre-
paration for this better Empire
service.
Directional Aerials

The new aerial system is to
consist of twenty-five direc-
tional aerials giving transmission
on different wavelengths in thir-
teen directions, including long
and short path routes to Australia
and New Zealand. When 5XX
was the parent long-wave sta-
tion of Europe, the Daventry
site occupied fifty acres; now it
extends“to 130 acres.

%WI%W}

¢« Interest’’ Programmes

PROPORTION -of theforth- -

coming teleévision pro-
grammes 1s to.'be devoted te
“ interest *’ features, @nd certain
people unfamiliar with the “jar-
gon of the film trade are asking
whether this means that the re-
maining features will #of. be in-
teresting.
whether the interest bears some

relationship to the capital outlay.”

on the television plant and are
assuming that ‘‘interest’’ fea-
tures will be thrown in as a kind
of lookers’ bonus.

Entertainment :
cent.
Actually, ““interest’’ films, as

Wardour Street knows them, are

those concerned with the palat-

able presentation of hard facts,
and here is a splendid field for
television.

Plenty of time will be dcvoted
to sheer entertainment—prob-
ably 50 per cent. of transmission
time each day—but from zo to
25 per cent. of the output will
be concerned with topics of gene-
ral interest.

50° per

Coming Shortly

Already the programme de-
partment has listed a number of
promising titles, among which
may be mentioned the following :
the Zoo Day by Day, Cartoon-
ists at Work, Learning to Fly,

Physical Training IHustrated,
World Affairs, and Makers  of
Music.

1936.

BROADCAST BREVITIES .a

“Others are enquiring” '~

first few

But the field of choice is in-
exhaustible. Speakers will prob-
ably be seen for the first few
moments of their discourse and
will then be faded out, the
screen being occupied by moving
or still pictures relating to the
subject under discussion.

Incidentally, this method will
help to solve the awkward prob-
lem of whether television talks
should be memorised. Under
the suggested scheme it would
only be necessary to learn the

plained that four of his party had
strayed and asked whether the
official had seen them. “‘Yes,”
said that individual. ‘' Four
foreigners, weren't they?”

W k/§ Ly

Organ Prelude
ISITORS to St. George's
Hall these days are specu-
lating on the purpose of the two
newly-painted and boxed-in bal-
conies on either side of the stage
Actually these have been con-
verted to house the ** wonder

W

THE ‘“EFFECTS"” UNIT to be included in the * wonder organ,”
now in course of construction at the John Compton Organ Works,

which is to.be erected

sentences;  the
could be read ' backstage.”

& e

rest

R
Lost Visitors
FUNNY incident at Broad-
casting House the other day
gave the lie to the oft-repeated
tale that the glorious local
accents of old England have been
disintegrated under the insidious
influence of the announcers.
A party of Wiltshiremen were

being shown over the “ big
house ”’ when four of their num-

ber got lost.  Eventually they
encountered an official to whom
they tried to explain their plight,
but without avail. At length,
smarting with indignation, they
found their way out of the build-
ing. The said official subse-
quently met the guide, who ex-

’

in St. George’s Hall.

organ’'—its like has never be-
fore been- seen - in  church,
theatre, .cinema or dance hall—
and - will contain the multitude
of pipes ranging in length from
sixteen feet to less than an inch,
and in diameter from two feet
to quarter of an inch.

Tambourine and Tom-Tom

The most colourful feature of
this organ will be the fancy
stops and the ‘*Effects,”” the
latter including a grand piano-

forte, various types of drum,
triangle, cymbals, castanets,
tom-tom, marimba harp, fire

bell, whistles, motor horns, tam-
bourine and sleigh bells.

Also, of course, the organ will
include the Electrone, which has
already been fully described.

. porary studio in its place.-
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Adjusting the Volume

The whole of the organ is to
be enclosed in large boxes with
minutely adjustable shutters so
that every shade of volume can
be obtained. Bearing in mind
that the instrument will usually .
be played by guest organists, the
builders are making ease of con-
trol one of their first objectives.
The stop key tabs, of which
there will be some two hundred’
and sixty, will be set out in the
most logical order, and to assist
in their operation, sixty-seven
thumb and twelve toe pistons.
are being fitted. The console.
will be movable on a rubber-
tyred waggon.

Wanted: A Master
Musician

This organ is to be one of the
most versatile instruments in
existence. Not only will it be
available for  “‘legitimate "’
organ solos; it will be adapt-
able for use with vocal en-
sembles and dance orchestras,
for light music of the ‘‘ theatre '™~
type, and for doing everything
which comes within the infinite-
ly wide scope of the cinema
organ.

In fact, it will call for a new
kind of organist—a man com-
bining the scholarly outlook of a
cathedral precentor, the catho-
licity of a revue producer and
the slickness of a dance band
leader. Where is he?

I T T

‘Alteration‘s at Manchester

ALTHOUGH it is only

eighteen months since the.
new studios were opened at
Broadcasting House, Man-

chester, .a drastic alteration is
being made in the Number One
Studio. A listening room is
being constructed in this, the
largest studio in Manchester.
It is being built of bricks and
glass, and w111 be soundproof.
It will be fitted with a mixing
unit and a loud speaker. These
will enable a producer to con-
trol and, if necessary, combine
the output of the various micro-
phones in the studio; while he
can listen to the show being
radiated through the loud
speaker without fear of disturb-
ing the actual broadcast,
During the two months odd.
that Number One Studio is out .
of commission the Y.M.C.A.
Hall in St. Peter's Street, Man-
chester, will be used as a. tem-

(o
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- UNBIASED

Information Wanted

AT this time of the year you cannot help

being conscious of how appallingly
old and decrepit is the average person’s
wireless receiver, for as you sit in your
garden you can hear half the programmes
of Europe coming from the loud speakers
of neighbours who, apart from having the
volume control turned up unnecessarily

high, thoughtlessly leave their windows

up or, worse still, bring their wretched
loud speakers into the garden. '

The first thing that strikes you about
the set is that from the point of view of

quality they are all bass and nothing else,
thus indicating that they are last year’s
models at the very least. The next thing
that strikes you is the terrible fading on
most stations, this indicating that they are
older than you at first thought, since they
are quite obviously not fitted with AVC.
Another thing about them is that very few
are protected in any way from electrical
interference, either by means of screened
aerial downleads or by suitable condensers
placed at the point of entry of the mains
into the particular household with which
they are associated. 1 have, myself,
proved this by ‘‘injecting’’ interference
mto the electric lighting mains by means
of a violet-ray machine and then listen-
ing to the racket coming from all the loud
speakers in the neighbourhood. This is,
of course, a highly effective method of
silencing loud speakers when 1 desire a
quiet nap in the garden, and so perhaps
1 had better not grumble at this particular
aspect of their lack of up-to-dateness.

All bass and nothing else

Having all this evidence of the exist-
ence of old-fashioned sets forced upon me
every evening has set me wondering
where all the millions of new sets go to
which manufacturers invariably sell dur-
ing the first few hours of the annual ex-
hibition. I cannot believe that the people
who live around me are more lacking in
modern radio equipment than their fellow
men in other parts of the country. If,
however, they are really and truly repre-

FREE GRID!

sentative of the average listener, where on
earth do these millions of new sets go to
every year? I should be interested to
know the answer.

A Scurvy Trick

HE great seaside band mystery which
-T dealt with the other week (19.6.36)

‘has, I am glad to relate, been solved, and

it shows the existence of a state of affairs
which, even I, accustomed as I am to
being brought into contact with the baser
side of human nature, did not conceive.
You will recollect that several significant
incidents had led me to believe that a cer-
tain large and straggling combination of
seaside resorts at which 1 was staying

were doing down their visitors, and at the
same time keeping skilled musicians on

the dole by means of a very scurvy trick.
This particular corporation possesses
‘many bandstands, and I was led to sus-
pect that the real band was employed at
only one of them, the remainder being
served from it by wireless methods, the
bandsmen in the subsidiary stands being
merely living ‘‘ dummies.”
nately, careful observation had failed to
reveal to me the presence of either micro-
phones or loud speakers.

Nevertheless, I have been proved right
in imy suspicions, but the town councillors
are far more subtle than I gave them
credit for, and 1 am being torn between
two desires, my admiration at their tech-
nical skill prompting me to remove my
hat, whereas my moral feelings urge me
to say and do things not suitable to relate
in the columns of this journal. My
thanks are due to one of these ‘ dummy
bandsmen’’ who states that in spite of
the fact that he earns his living in this
way, his better nature has come to the
surface as a result of his reading my re-
marks the other week, and he has resolved
to ‘‘blow the gaff’’ even though it may
mean the end of his career. It appears
that instead of using the old-fashioned
method of collecting all the sound from
the various instruments in the real band
by means of a microphone, mixing them
all up on a land line and then re-broad-
casting them in this mixed state by loud
speakers in the various subsidiary stands,
a far better scheme has been adopted.

Each instrument has its own miniature
microphone hidden inside it, thin flex

Unfortu-
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Unceremoniously ejected

running therefrom inside the instrumen-
talist’s clothes and so to a space under-
neath the stand where there are the neces-
sary micro-wave transmitters, each of
which has its own channel of communica-
tion in the ether and its own micro-wave
receiver in the base of the subsidiary
stands. From there flex runs to small
specially shaped loud speakers concealed
in the various ““ dummy "’ musical instru-
ment held in the hands of.the make-
believe bandsmen. - . - .

Unfortunately the man who has written
to me has no knowledge of the exdtt wave-
lengths used, and in spite of the overtime
I have put in with a micro-wave receiver
I haven’t as yet been able to stumble
across them. An attempt at bribing an
official at the Town Hall merely led, I
regret to say, to my being uncere-
moniously ejected. Needless to say, when
I do discover the wavelengths used I shall
lose no time in rigging up a micro-wave
transmitter and the town’s visitors can
then expect something entirely novel in
the way of entertainment.

Tips from Tatts

I SHOULD like to take this opportunity
of thanking the unknown philanthropist
who from time to time sends me ‘‘certs
for the 2.30.”” 1 fear, however, that
gambling in any form is against my prin-
ciples. In any case, when beer, tobacco,
and the other necessities of life have been
paid for, there is not, I fear, very much
left out of the weekly pocket money which
Mrs. Free Grid allows me; at any rate,
not sufficient to support a bookmaker in
the degree of comfort to which he is
accustomed.  This must not be taken to
mean that 1T would not indulge in the
pastime if I possessed sufficient of this
world’s goods to overcome my moral
scruples. To my mind backing horses is
like love and wireless, you never know
what is going to happen next. It is the
delightful uncertainty which is so fascinat-
ing and which, therefore, lures you on
until you have got hopelessly out of your
depth and are unable to turn back.
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the detector  valve of a
straight’” set loses its emission,
a particularly insidious form of distortion
is produced, as the falling-off in quality
is gradual. Even in a well-designed re-
ceiver the margin of safety is a smail one;
" the maximum output
Declining of the detector is
Detector usually only just
Emission capable of fully load-
ing the output valve.
When emission has fallen oft appre-
ciably, the detector is certain to be work-
ing in an overloaded condition ; that it is
doing so may be suspected from the fact
that the set does not respond so readily
as usual to those controls that alter its
sensitivity (reaction, HF valve bias, etc.)
after a certain intensity has been reached.
Very weak signals may be made stronger
by manipulation of these controls, but
stronger signals, just below the level re-
quired for full output, are not amenable
to the usual strengthening process. Again,
weak signals may tune very sharply, but
the comdenser setting for rather stronger
ones will appeag to be indefinite.

k IT is surprising how often the reproduc-

tion of a ‘“boomy’’ set can be im-
proved by adding a little additional
stiffening to the cabinet. Room can
always be found inside for ome or two
wooden battens of about one inch square

in cross-section, and

Curing Box it is usually worth

while to try fixing

Resonance these as tightly as

possible between the

two sides, or top ‘and bottom, of the

cabinet. There is noe need to spoil the
polished exterior by drilling holes through
the sides, for the battens may be attached
by screws to two blocks which have been
previously fixed to the inside walls of the
cabinet ; the bracing effect will be aug-
mented if the battens are cut and fitted
so that the sides are sprung inwards
slightly—not, of course, sufficiently to
cause actual warping.

It is in the vicinity of the loud speaker
itself where bracing 1s most required, and
the stiffening of this region can be made
even more effective by using a fairly wide
batten in the manner just' described and

+fixing it in such a way that it is under

slight tension against the field magnet,
and thus exerts pressure against it, hold-
ing it tightly in position up against the
baffle.

Comparative tests can most easily be
made by using a standard speech trans-
mission, such as the news bulletin.

Practical Aids to Better Reception

——HINTS and

¢
t
¢
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EVEN with the best of tools, the cutting
of st.eet metal is none too easy a task
for the amateur. So far as material of
the thickness and relative softness gener-
ally used for chassis and base plates is
concerned, it is probably safe to say that
one would generally
do better to eschew
the snips of the pro-
fessional worker and
to adopt a plan
already suggested in.these columns. By
making a deep score with a scriber guided
by a straight edge, it is possible to make
a clean break through the metal, which
will require only a slight touching-up
with a file.

A better appliance than a scriber is the
hook-like engraving tool shown in opera-
tion 1n the accompanying illustration. As
will be seen from the inset, the business
end is shaped rather like that of a goose-
neck lathe tool.

Cutting
Sheet Metal
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the dcccptcd sense, this interference is not
electrical, nor is it directly man-made.
In general, the form of interference in
question sounds rather like atmospherics,
but it generally gives rise te scratching
sounds. Careful observation will show
that the noises generally coincide -with
vibration, such as might be caused by
the passing of a heavy motor vehicle, or
even by somebody moving about the
house. Such troubles are due to imper-
fect contacts. between loose metal objects
in the vicinity of the receiver or aerial.

ITH the increasing popularity of the

all-wave set, it is inevitable. to
come up against cases of microphonic
howling on the shortest wavelengths.
Microphony is apt to be something-of a
problem with the .conventional self-con-
tained type of .table
receiver, owing to the

A Microphony . .
close acoustic. relation-

Tip ship between the
chassis and the loud
speaker. The ganged condenser is by far

the most vulnerable point, but as this is
almost certain to be already mounted on
very flexible rubber bushes, there is

How to use a graving tool for cutting sheet-metal.

These tools do not seem to be very
readily obtainable, but they are quite
easily made from a piece of silver steel,

INCREASING popularity of all-wave
reception is bringing home to an ever-
widening circle the fact that the short
waves, although they may be basically of
the same nature as those with which we
are more familiar, are apt to manifest

some puzzling idio-
Local Inter-  syncrasies.
ference: An It is not widely
Unusual Kind XPown that short-
wave receivers are

subject to a puzzling form of interference
to which others are almost immune. In

nothing more that can be done’ by the
amateur.

The valves might well repay attention,
however, and there is one ‘‘wrinkle””
used with great guccess in the very early
days that should be tried ; this is to en-
close the most sensitive valve—with
straight sets the reacting detector, but in
superhets invariably the oscillator—in a
length of cycle inner-tube. It may also
be found helpful to stand the complete
set on a mat of soft sponge rubber. If
neither of these snggestions should prove
effective, there still remains an obvious
solution which is often overlooked—the
adoption of a separate external speaker
instead of the built-in one.
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rhythm of the waterways
has always appealed to pro-
ducers whether of film, stage
or radio, and it is therefore

THE beauty;, colour

meet that the B.B.C. should
attempt ' to picture wvig the
microphone the strength and
value of these waterways. In
a programme from the Re-
gional transmitter on Monday
at '8.45 under the heading
‘“The English Canal,”” an en-
deavour will be made to give
listeners an idea of the work-
ings on these inland water-
ways.  What is of common
occurrence to those who live in
close proximity to rivers and
canals will prove of more than
ordinary interest to those un-
acquainted with river life.
This forty-minute programme

commemorates the 20oth anni-

versary of the death of the
Duke of Bridgewater, who cut
the first canal in England, the
Worsley - Manchester Canal,
locally known as the Bridge-
water Canal.

In view of Lord Gainford’s
Bill in the House of Lords on
River Pollution a discussion on
this subject is topical. At
8 o’clock on Tuesday from the
Regional transmitter }. Inglis
Spicer, Clerk and Chief In-
spector of the Trent Fishery
Board, will speak for the Con-
servators and William Prescott
for the Industrialists, with
Alderman Sir Albert Atkey as
Chairman, in a debate,
‘*“Fisherman’s Water or Fac-
tory Drain?’’ This will deal
with river pollution and its
effects on fishing . and - the
countryside.

e

THE INLAND WATERWAYS OF ENGLAND are featured in the
Regional programme at 8.45 on Monday. A typical scene on the
Grand Junction Canal at Watford is shown above. - .

SPORT AD INFINITUM

A ROUND of sport will be en-
joyed by listeners to the
National programme on Satur-

day from 4.25 to 5.20. From

the White City, Harold Abra-
hams will comment upon the
A.A.A. Championships. The
King’s Cup Air Race will also
be dealt with from Hatfield
Aerodrome by Ivor McClure,
who gave a talk on ‘‘ Making
Flying Safe’ in the series
‘“Conquest of the Air.”” Lt.-
Comdr. R. Woodrooffe will
give a commentary from Lord’s
on the Eton-Harrow Cricket
Match.

S < Es
HILDEGARDE

Tuis - famous  American
diseuse, before going back to
America, will broadcast for ten

. minutes by herself a cycle of

songs at 7.50 (Nat. and Reg.)
to-night (Friday) and will
again appear on Monday with
Henry Hall and the B.B.C.
Dance Band at 8.45 (Nat.).
<> &> <>

SHAKESPEARE

Tue Stratford - upon - Avon
Festival Company will give
their first broadecast in the
National programme at 9 on
Sunday, when they will be
heard in B. Iden Payne’s pro-
duction of ““ Much Ado About
Nothing ’” arranged for broad-
casting by Howard Rose.
Anthony Bernard will conduct
the Memorial Theatre Orches-
tra in the Incidental Music

which he has composed. The
scene of the play is laid at Mes-
sina in and near Leonato’s
house, and later in a church
and prison.

< <= &

FROM THE CHILDREN’S
HOUR

THE quality and entertain-
ment value of the Children’s
Hour programmes is often the
subject of appreciative corres-
pondence received at Broad-
casting House. It may be due
to this that the lighthearted
fairy-tale ““The Charcoal-
Burner’s Son,”” which was first
performed in the Children’s
Hour, is to be given in the main
programme on Monday at 8
(Reg.) and again on Wednes-
day at 10 (Nat.). Derek
McCulloch, who is in charge of
the Children’s Hour, will pro-
duce this tuneful operetta, the
book of which is by L. du
Garde Peach and the music by
Victor Hely-Hutchinson. The
cast, which is a strong one,
includes Stuart Robertson,
Malcolm McEachern, Leslie
French, Reginald Purdell and
Mary O’Farrell.

BARBARA COUPER, who is the
wife of Howard Rose, the B.B.C.
Drama Director, is this year’s
leading lady of the Stratford-upon-
Avon Festival Company. She plays
the part of Beatrice in ‘ Much Ado
About Nothing '’ to be broadcast
nationally at ¢ on Sunday.
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GENTLEMEN v. PLAYERS '

RUNNING commentaries from’
Lord’s on the match between
Gentlemen and Players will be
given by P. G. H. Fender at
1-1.15 and 5-5.15 in  the
Regional programme on Wed-
nesday and Thursday.

3> > 4=

FOREIGN RELAYS

TeREE foreign relays come
into this week’s programmes.
The first to-night (Friday)
comes from Cracow, when the
Polish Broadcasting Symphony
Orchestra, conducted by
Gzgegors Fitelberg, and a
mixed choir, will give a concert
of Polish music from the Royal
Palace of Wawel, Cracow,
which will be relayed Region-
ally at 8.15. The second is
from the World’s Sunday
School Congress, now being
held in Oslo, from whence
Dr.. Toyohiko Kagawa will
give a talk on ‘‘Saving the
World Through the Child”’ in
the National programme:at 5
on Sunday. The third will also
be on Sunday, at 6.15 (Reg.),
when the Deutschlandsender
Orchestra and Nettelmans’
Band, with Elfriede Harder
(harp) and Hans Metzler
("cello), will give a programme
of light music entitled ‘“Melody
and Rhythm,” from Berlin. -

3 & <

HYDE PARK “ O0.B.” o

For those who are able to
listen during the morning an
impressive “O.B.”” will - be
given from'I1 a.m. to 12.15 on
Thursday from the National
transmitter. It will be the
occasion of the Presentation of |
Colours by His Majesty the
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King to the 1st-and 3rd Bat-
talions Grenadier Guards, 1st,
2nd and 3rd Battalions Cold-
stream . Guards, and the 2nd
Battalion Scots ‘Guards. The
presentation will be accom-
panied by a short service -of
consecration. Major J. B. S.
Bourne-May (late Coldstream
Guards) will give a description
from Hyde Park—the scene of
this spectacular ceremony.

< G <

“ THE GHOST TRAIN”

Tuis thriller of the stage and -

screen should prove an excep-
tionally good subject for
broadcast . adaptation.  The
action of this play by Arnold
Ridley takes place in the dimly
lit small General Waiting
Room at Fal Vale, a wayside

- at 8 regionally.

Outstanding Broadcasts
at Home -and Abroad

Tom Harris-
son will speak for the Tropics
and Edward Shackleton, son
of the famous explorer, for the
Poles, with Maurice Healy in
the chair. B
i <t <

OPERA

ApaM, Mozart and Wagner

open the week’s opera broad-

casts. To-night (Friday)
Vienna is giving Adam’s classic
comic opera “‘If T Were a
King’’. at 7.30, and at 8.30
from Lepzig will be. heald
Mozart’s ““Cosi fan  tutte,”
whilst at 8.15 a recorded ver-
sion of ‘* The Valkyrie ’ comes
from Bucharest.

" At 8.30. on- Saturday Paris

PTT is ._taking Debussy’s
five-gct opera ‘‘Pelléas et

station on the South Cornwall
Joint  Railway, during © the
course of four? hours. - The
adaptation has been carried
out by Howard Rose, who is
also the produce1 The cast
will include Mabel Constan-
duros, “Jack Melford, Joan
Harker, Clifford Evans, and
Joan Matheson.  “‘ The Ghost
Train "’ will be broadcast at 8
on Thursday (Reg.) and again
on Friday, July 17th (Nat.).
e Lo <@

HOT v. COLD . .

LisTENERS will undoubtedly
be interested, if only by reason
-of England’s changing tem-
perature, in the discussion be-
tween. two  explorers entitled
‘““Hot v, Cold,”” on Saturday

Mélisande ”’

IN..FULL CRY.
Stanley Holloway,
who is the guest
star artist in the
‘ White Coons”’
programme on
Wednesday and
Thursday.

from Vichy
Casino. From Milan, Sottens
and Monte Ceneri at 8.45
comes ‘L’Amico Fritz”’ by
the still-living doyen of Italian
composers, Mascagni.

An opera of the contem-
porary Italian composer, Ped-

rollo, will be heard twice this
week. It i1s ““L’uomo che
ride,”” based on Victor-Hugo’s

““L"Home qui rit,”” which will *

be heard from Rome at 8.45
on Sunday, and again at the
same time on Tuesday from
Milan.

Classical opera and operetta
music with arias by Ingeborg
Steffensen  constitute a pro-
gramme at 8 o’clock from
Kalundborg on Sunday.

< <> <>

BIRTHDAY PROGRAMME
A GaLA performance on the
eve of Franz von Blon’s 75th

birthday will be given from "

Berlin at 8.45 on Wednesday.
A programme of his own works
will be given when he conducts
the Station Symphony Or-
chestra.
REGIMENTAL MARCHES

OLp Saxon and Thuringian
military marches incorporating
those ot most of the well-

WESTON ZOYLAND, SOMER-
SET, near the scene of the
Battle of Sedgmoor, where
prisoners were executed after .
the battle. The programme of
last year will be repeated from
the National transmitter at 8
to-night (Friday).

1

known Saxon regiments will be
played in the proglamme from
Leipzig and Deutschlandsender
at 8 on Sunday.
hod “T> >
‘“A STORY IN SONG”
THE programme under this
heading emanates from the

Deutschlandsender at 8.30 on
Tuesday, and has been com-
piled by Peter Paul Althaus
and consists of choruses from
well-known. dance numbers set
in a sequence to give a narra-
tive in song. ‘
Tue AUDITOR.

'FRIDAY, JULY 10th.
Nat., 7.50, Hildegarde. 8, Sede-

moor Feature Programme. 8.50,

Recital : Madeleine Grey (so-
prano) and Francis Poulenc
(piano).

Reg., 8.15, A Polish Concert from
Cracow. 8.55, Bruce Sievier's
** The Silver Patrol.”

Abroad.

Radio-Paris, 8.45, Concert by the
Conservatoire Prize Winners of

1936.

SATURDAY, JULY llth.

Nat., 4.25-5.20, Relays from the
White City, Hatfield Aerodrome
and Lord’s. 8.30, Music Hall.

Reg., 8, * Hot v. Cold,” Discussion
between Two Lxplorers. 8.30,
The London Symphony Orches-
tra. Conductor : Julius Harrison.

Abroad.

All French Stations, 8.30, Concert
for the Congress of the Fédération
Nationale de Radio-Diffusion from
the . :Casino Park, Uriage-les-:
Bains. :

SUNDAY, JULY 12th.

Nat., The Wingates Temperance
Band. 7.55, Service from St
Martin-in-the-Fields. 9, The
Stratford - upon - Avon, Festival
Company in ** Much Ado About
Nothing.”

Reg., 5.20, Rectal; Stiles-Allen
(soprano) and. Thelma Reiss
(‘cello).  6.15, Melody and
Rhythm — Light Music from
Berlin. 9, The Scarborough Spa
Orchestra. Conductor : Kneale
Kelley.

Abroad.

Munich, 8, ** Magic of the Human
Voice,” Concert, with Erna Berger
(soprano) as soloist.

HIGHLIGHTS OF THE WEEK

MONDAY, JULY 13th.
Nat., The Café Colette Orchestra.
10.15, Chamber Music: Charles
Draper (claninet), William Prim-
rose (viole) and Angus Morrison

(pmno)

Reg., 8 “ The Charcoal-Burner's
Son " — operetta. 8.45, ** The
Enghsh Canal.”

Abroad.

Frankfurt, 8.10, Musical Vanety

Programme from Cassel.

TUESDAY, JULY l4th.
lat., ** Camp Fire on the Karroo,”
Joseph Marais and his Bushveld = §
Band. 9, Pianoforte :Recital:
Franz Reizenstein.

Reg., 8, Discussion : Flsherman's
Water or F actory Drain? ” 8.30,
Harrogate Mumcipal Orchestra.
broad.

Stuttgart, 10.30, ** German-Finnish
Youth Songs.” Recordings from
Helsinki.

WEDNESDAY, JULY 15th.
Nat., " White Coons.” 8, Concert
of Modern Music, 10, " The
Charcoal:Burner’s Son.”
Reg Edche Carroll and his Music.
The B.B.C. Singers (B).

b Abroad. -

Berlin, 8.45, The Station Symphony
Orcheslm, conducted by Franz
-von Blon. .

THURSDAY, JULY 16th,
Nat., 11 a.m.~12.15, Presentation of
Colours by His Majesty the King
to Guards. 8, ** White Coons.”
10.20, Ethel Barlett. and Rae
Robertson
8, “The Ghost Train.”
9 !5 B.B.C. Theatre Orchestra,
Abroad.
Leipzig, 8.10, Concert from the
Reich Flower Show, Dresden.
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SIMPLIFYING
THE PROBLEM OF
DESIGN

High-pass and

- Low-

THIS instalment deals at length with the practical problem of
designing a scratch filter, such as might be used in a gramophone
: amplifier, and also contains a summary of rules.

IV.—The Practical Design of Composite Filters

AVING designed two simple

- filters, let us try our hand at

something harder. We wish to

insert, at X -in Fig. 13, a

‘““scratch filter”” cutting sharply at 5,000

cycles. Specification: attenuation at

4,500 cycles not to exceed 4 db., but to ex-

ceed 30 db. for 5,500 cycles and. all higher
frequencies.

First, we look at the circuit into which
the filter is to be fitted. On one side a
10,000-ohm valve, on the other a 50,000~
ohm resistance. For the sharp cut-off we
have stipulated accurate matching is
necessary, and the same filter cannot
smatch both 10,000 and 50,000 ohms. We
itherefore reduce the anode resistance to

15,000 ohms, which is also about the value "

that the A.C. resistance of the valve will
have in working conditions. (But it would
be better to establish exact values from
the, valve curves.) Now we can take

15,000 ohms as the value of R in design-

‘ing the filter.
* i Since, for the sake of sharp cut-off, we
shall terminate with a pair of m-derived

»

OUTPUT
VALVE

" Fig. 13.—An LF amplifying circuit. It is
desired to insert, at point X, a scratch filter
cutting sharply at 5,000 c/s.

half-cells for which m=0.6, we may take
the attenuation-curve of this cell as a basis.
From Fig. 11 we see that the cell gives 1
db. -attenuation at 4,500 cycles (=0.9 f.),
while at 5,500 cycles (=1.1 f) it gives 15

db., or half the required figure. It rises

to over 30 db. at 6,250 cycles (f«,=1.25
fo) but afterwards falls away to 13 db. at
15,000 cycles, which is about the highest
frequency we need bother about. We are
therefore left to find, for the rest of the
filter, a combination that gives not less
than 15 db. at 5,500 cycles, and not less
than 17 db. at 15,000 cycles.

" Examination of Fig. 11 shows that a
prototype cell gives only 7 db. at 5,500
cycles, which is not enough. All the m-
derived cells, no matter what value of m
be chosen, fail at one end or the other—
though the specification laid down can be
very nearly achieved by a cell for which
m=0.55 or thereabouts. But no one cell,
in addition to the cell used in halves for
terminating, will quite meet the conditions
laid down.

" The Odd Cell

Will 21 cells do? Since a filter contain-
ing an odd number of m-derived half-cells
will only fit together at the cost of losing
correct termination at one end, the odd
half-cell must be a prototype. If we add
the attenuation due to our one m-cell to
half that of a prototype, we get the curve
of Fig. 14a. Quite a good filter, but not
sharp enough in cut-off, and failing rather
in attenuation round about 9,000 cycles.
Inspection of the curves of Fig. 11 tells us
that any cell there shown will give the
extra 4 db. still required to make up the
stipulated 30 db. at 9,000 cycles; we can
therefore add a cell of m=o0.4 or so,
which gives small, but sufficient, attenua-
tion at the higher frequencies, and offers
us a very sharp cut-off. Taking m=o0.417,
for which we have a curve, and adding its
attenuation to that of the 14 cells al-
ready chosen, we arrive at the final curve
of Fig. 14b, which handsomely meets our
original requirements. :

Now to design it. 'We have the data:
R=15,000 ohms, f.=5,000 cycles. This
gives us, for the prototype filter, L=
0.955 H. and C=0.00425pF. Byapplying
the chosen values of m (0.60 and 0.417)
and the corresponding values-of # from
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pass Filters:

By A. L. M. SOWERBY, M.Sc.

Fig. 9 (0.267 and 0.50) we arrive at the
following complete table of results: )

Cell. Values.
Prototype. L =o0.955 H. C=o0.00425 pF.
Wm=0.0 1.,=0.573 H. L,=0.255 H. {
(n=0.267) C;=o0.00114.uF. C,=0.00255 pF.
C M ==0.417 1.;==0.398 H. I,=0.478 H.
(n=0.50) C;=o0.00212 uF. C,=0.00178 pl'.

A little experiment will show that the
five half-cells will only fit together in two
ways. We have to keep the two half-cells
for which m=0.6 at the ends, and the
other m-cell cannot be split. All we can
vary, therefore, is the position of the proto-
type half-cell. The two possible arrange-
ments are shown at « in Figs. 15 and 16,

Comparisons of these shows that when
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Fig. 14.—Response curves : (a) one m-cell

for which m=0.6, and a prototype half-cell ;

(b) final filter, consisting of two m-cells

(m=0.6 and m=o0.417) and a prototype
half-cell. |

the half cells are joined up the arrange-
ment in Fig. 15 will require four coils
as against the five required for Fig.
16; we therefore choose the former.
The process of finding the final numerical
values by joining up the half-cells is
shown at b and ¢ in Fig. 15; at b
numerical values are inserted, but no
joining-up is done except for linking the
two adjacent half-cells for which m=
0.417. At ¢ is shown the completed
circuit, with values obtained by adding
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High-pass and Low-pass Filters—

those at the junctions. Fig 16 is also
shown completed, the intermediate step
being left out.  The reader may like to
check, with the aid of the values for the -
various filter-elements, the correctness of

Wireless . 3
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result from the calculation. The usual cure is The Electrical Handicraftsman and Experi-
to modify the circuit in which the filter is to menter’s Manual. By H. R. Langman
work in such a way as to provide much lower and J. H. Moore. Pp. 19z and 187
terminating resistances. \ sketches. The Technical Press, Ltd., 5,

8. Never try to make a filter of iron-core Ave Maria Lane, London, E.C.4. Price
coils ; their resistance is many times too high. 7s. 6d.

(Dust-cores probably excepted.) HAVE you ever delved into any of those

VoL,
I YL Veiq

2Cy <

15,0000  1LComm Y2C

remarkable works, the typical nineteenth-
century books of Popular Science? They
VoL Vols exercise a stral}ge and 1rresxst1b1e_ fa§r‘c1x1at}on,
with their naive elegance, their ‘‘Curious

and Ingenious Contrivances,”” and their
12C2 1C2 1/2C2 .

remoteness from the busy sordid world. It
S is a type which one had thought long extinct.
g Yet here it is once more, dated 1936! The
- very same in subject, in style, and in the
myriads of lettered sketches (though ofhi-

L2 2L2 2L

Mmm06 PROTO. m =041
(2)
286 mH
676 mH

cially numbering 187, there must be at least
7  me 0417 m=06 a thousand of them); in fact everything is
here but the heavy leather binding.

. These remarks must not be taken to imply
that the volume is out” of date; it does, in

e ° fact, include many thoroughly modern de-

0'00228 mtd

16,0000 . 00034 mmﬁ

LOAD
(VALVE) 478 mH 510 mH LOAD (ANODE

- 000178 mfdl 000127 mﬁ.‘ll

vices—such as synchronous electric clock
motors—in company with ‘“Engines’’ by
L. Negro, Jacobi, and other ancients.

15,000 0 The amateur inventor will find a store-
RESISTANCE) house of suggestions for the details of his
construction, such as the ‘* Forty-Seven Con-

(b)

tacting Devices ’’; and the teacher of elemen-
tary electrical engineering is provided with
L scores of models for demonstrating funda-

mental principles. - Radio is barely touched.

Fig. 16.—(a) The other possible arrangement of 2 m+4 proto; (b) practical form of filter built Such a work can hardly avoid being a
up as at a. trifle inconsequent, but the authors have

the numerical values in 16b. With their
different circuits and their different values
it is hard to believe, until one has seen
how they are built up, that the two filters
of Fig. 15 and 16 could possibly have
identical characteristics.

Particular attention is drawn to the ap-
parent disappearance of the prototype
half-cell, whose components have in each
case been swallowed up by the like com-
ponents of adjacent half-cells. The com-
pleted circuit gives the impression that an
illegitimate #-to-T junction has been
made ; it is only by examining the actual
numerical values allotted to the coils and
condensers that the correctness of the filter
can be demonstrated.

SUMMARY.

1. Any two half-cells, of the same cut-off
frequency f, and designed for the same load-
resistance R, may be joined, provided that at
the junction the two arms meeting are alike in
structure,

2. Where regular impedance round f.—which
in practice means sharp cut-off-—is important,
terminate with m-derived half-cells for which
m = 0.6 or thereabouts. Points B (Figs. 5 and 6)
to be at ends of filter.

3. The two ends of the filter must work into
load-resistances of the same value R. Laxness
here means un-sharp cut-off and attenuation in
the pass-region near f,. ‘

4. Half-cells of different f, count as separate
filters, and can be joined, whether in series or
parallel, only through the correct buffer
impedance.

5. The form of the filter gives a rough idea
of its impedance in the ‘' stop’” region; this
may have to be taken into account in fitting a
filter into a circuit. The value R holds over the
pass-region only.

6. In designing a prototype low-pass filter
for HF work, always work out in addition the
value of C; for some mean value of m. Unless
this is very considerably greater than the
probable value of the self-capacity of L in the
prototype, the filter will be disappointingly
ineffective.

If too exacting a specification is set for
a filter, impractical values of components will

9. In preparing these articles, the writer has supplied an index as well as a detailed list
had much help from ‘‘ Les Filtres Electriques,” O,f contents. In a futqre edmon. one }vould
by Pierre David (Gauthier-Villars, Fcs. s50). like to see more definite data given in the
This book is strongly recommended to the reader  tables of condensers, solenoid and trans-
who wishes to delve deeper into the subject. It former windings, and in wire tables. Such
is written in very easy French. added particulars as capacities, resistance,

(The concluding instalment will deal with some current, turns per inch, etc., would be

practical difficulties encountered in filter design.) helpful. M.G.S.
YoLy YL YaLy '
YaL AR
Oy o
‘—‘ N -‘/2 c2
- 26, 2G4 2C1 -
g 1202 =1/2C2 Y2Come 4G R§
) 2Lg s
m=08 J me 0417 Me0417 "~ PROTO.  mwo08
‘ (a)
266 mH ' 398 mH
478 mH 286 mH
) ey ™0 ©
000127
000228 mfd 000212 mtd mid
000127 mfd = - — = 000212 mid
~ - 610 mH
0°00089 mfd
me=oe ‘ mm= 0417 PROTO. me06
, (b)
286 mH 398 mH
764 mH
000228 mfd 000212 mfd ooma27 mfd
15,0000 15,0000
LOAD 000216 mfd e 000301 mfd « LOAD (ANODE
(VALVE) . : . 510 mH RESISTANCE)
o —
(c)

- Fig. 15.—(a) shows one of the two possible arrangements of five half-cells, (2 m+} proto);
(b) repetition of a, with intermediate m-cell completed and numerical values inserted ; (c) practical
form of filter, with adjacent impedances fused at the cell junctions,
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- On the Short Waves

ERHAPS one of the important things
P which has happened in short-wave
broadcasting during the past year or
two is the manner in which the Latin-
American tepublics have adopted the
6 megacycle, and, lately, also the g mega-
cycle band, for what are almost essentmlly
local broadcasting services.

No doubt many of the stations in ques-
tion are, apart from their lccal listeners,
deeply mterested in their fan mail from
more distant listeners, but the fact remains
that in nearly all cases the power used by
these stations is insufficient to secure con-
sistent programme value reception at any
great distance.

Their use of the international broadcast-
ing bands, for a strictly local service, raises
new and difficult problems for the serious
international broadcasting organisations,
such as the B.B.C.’s Empire Service and
the German Kurzwellensenders, whose
stations must make use of the 6 megacycle
band in winter for serving North and
Central America.

To give some idea of the extent to which
this problem has grown, I give below a list
of Latin-American stations measured during
the past few days.

Wavelength
Station. . Call Frequency.  (approx.).
San Christobal YVIORSC 5.718 Mc/s 52.4 m.
Medellin HKC 5763 ,,
Caracas YV2ZRC 5.804
Maracaibo YV15RMO "
Bucaramanga HJ2ABD - L 50.12 m,
Guateinala TG2X ) e
Port au; Prince HHZS .
Barqmsmeto YVBRB "
Tegueigalpa HRN s
San’” Redro Macoris * HIIA . .
Colon . D , 50.0 m.
Havand "
Bogeta. 'y
Trujillo . ,
Santa Marta .
Bogota\ "
Cali... . .
Manwales .
Bogota N
Habana - )
Bar;anquilla s {2 HJTABC)
Santiggo ... " .
(f-;:di.‘.-b . 48,8 an.
Tunja .
Bogota ,
Trujillo HiG - .
Maracay YVIZRM
Trujilto ... HIZ ) 47.5 m
Santiagos de fos
~ Caballeros — 6393,
Caracas . .. YVORC 6398
San José ... Tl(zl’l’ 6,400, 46.8 m.
Trujilio 6.498 |,
San José 6.546 45.8 m.
Trujillo 6.057
Trujilto 6.630
San José 6,701 44.8 m.
Trujillo T 6.802 K .
(.wrﬂ(‘tf)\wx B G.. VYP3MR 7075 42,5 m,
The list given - above should prove

useful to-many .enthusiasts, for, in spite of
their relatively low power, under favourable
conditions some of these stations produce
a readable signal in this country.

It should be noted that in Trujillo City,

D.R.,. there are seven stations alone;
Bogota, Columbia,. coming second with
four; . There may, -of course, be others

which: have not yet been identified in this
country, but: I think the list given above is
fairly complete

The multlphcatlon of these stations has
also given rise to speculation regarding the
future of short-wave broadcasting in the
U.S.A., where it is now: proposed that no
statiori having a power of less than 20 kw.
shall ‘be allowed to operate in the inter-
national short-wave bands.

It is felt that stations having aerial

powers of less than 20 kw. would not be-

able to provide a worth-while distant ser-
vice, even if directional aerials were em-
ployed, and so would needlessly occupy
valuable space in the ether.

It remains to be seen what the solution
to this problem will be, whether new
channels will be found for these stations on
lower, or perhaps ultimately on the ultra-
high, frequencies, in order to secure clear-
channel operation for important world
broadcasters.

Ultra-short Waves

One reads a lot-nowadays about-amateur
56 Mc/s activity, but although.situated in
south-west London I must record an almost
complete absence of signals on this band as
far as I am concerned.  Only one crystal-

controlled signal, G5LB, has been heard in,

any case, so perhaps my superhet is too
sharply tuned for good results, except from
car ignition systems.

The best and most consistent ultra- lugh
frequency signals heard are, in order of
signal strength, the Baird sound and vision
signals, and the landing beacon at Heston
Airport, but even the very strong signals
from the Crystal Palace are not strong
enough to override all car ignition interfer-
ence.

Sunspot activity has been quite marked
again during the fortnight under review,
and on Monday, June 22znd, the half-wave
of WAJ on 26 Mc/s was fairly strong at
7.30 p.m., the half-wave of Moscow on
24 Mc/s also being strong, but with very
bad quality a little later.

A feature of the past week or so has
been the surprisingly good performance

phone QSO with a

NOTES FROM A
LISTENER'S LOG

b s e e e A i e

a good signal, too, before m1dmght on quite
a number of eveniugs.

A case in point, W2XAD was an excel-
lent signal all Monday evening, with
W3XAL fairly good on 17.78 Mc/s, whilst
quite a number of telegraph stations be-
tween 20 and 17 Mc/s were showing round-
the-world echo.

The skip-distance seems to have been
particularly short over the week-end of
June 21st, on which date T had a short
station in Bradford.on
14 Mc/s—quite an unusual feat, with Rg
signals both ways.

Strong signals from W2XAD were again

a feature on Wednesday evening, with
TPA3, Paris, on 11.885 Mc/s coming in at
local-station strength at 6.45 p.m. Evi-

dently the large groups of sunspots were
making their presence felt.

Among the better signals on Thursday
evening, June 25th, were PRFs5 on 9.50
Mc/s at 11.30 p.m. (plus a heterodyne from
HJU?), W2XAF, definitely very good at
this time, with no interference and SM5SX"
on 14 Mc/s calling URAD; W2XAD was’
also very strong, but somewhat too lightly
modulated. ) ) '

Very good results were also obtained from
W2XAF at 11.20 p.m. on Saturday even-
ing, being about equal to W2XAD at' this
time owing to a noteworthy absence of
noise and static on g Mc/s on this occasion.

Very strong signals were also intercepted’
from HBL and HBP, the League of
Nations’ stations on 9.595 and 7.797 Mc/s

The new transmitter at Parede, in Portugal, which is owned by the Radioclub Portuges, an
amateur organisation which broadcasts on 291, 48.4 and 24.2 metres.

of W2XAD, 15.33 Mc/s, on his extended
schedule, and this station, except on rare
occasions, is now giving a better perform-
ance than W8XK on 15.21 Mc/s. Strangely
enough, W2XAF on 9.53 Mc/s has also
taken on a new lease of life, and has been

respectively, during their trilingual weekly .
bulletin broadcast, which starts at 11.30
p.m. on Saturdays. Sunday, too, saw
good results from all the regulars, except
that VK2ME was quite poor at 6.30 p.m.

LZA, Sofia, on the other hand, was quite
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good at this time, just before signing off on
14.88 Mc/s.

Later in the evening a good relay of the
London Symphony Orchestra (London
National Programme) was intercepted from
W2XAD, after a piano interlude for a few
minutes prior to going over to London at
9:35 p-m.

The half-wave of PPH on 24 Mc/s was
again a good signal at 8.30 p.m. on Tues-
day, June 30th, and one fairly strong tele-
vision signal was heard near 40 Mc/s, no
attempt was, however, made to estimate the
main scanning frequencies, so the origin
was untraced.

Excellent results were obtained. from
W3XAL on 17.78 Mc/s the same evening
from g.30 p.m. to close down at 10 p.m.,
the signal even over-riding strong intermit-

Wireless
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tent local noise, both the T.A.T. trans-
mitters WKF on 19.22 Mc/s.and WLA on
18.34 Mc/s were also enormous signals—
with W2XAD erratic and poorer than
usual.

E. S. Darlington, during his Tuesday
evening ‘‘ Mail-Bag’’ programme at 11.30

p-m. on June 3oth from W2XAD/F,
announced that this occasion concluded
the special W2XAD broadcasts—normal

schedule to be resumed the following day,
ie., 3-7 p.m. BS.T.

It was also announced that from this date
and during July W2XAF would be using
a new aerial, and that reports would be
welcome. I tuned up to W2XAF, but found
it to be inaudible, though I understand it

was received in another locality, vyet
W2XAD was practically a local-station
signal. ETHACOMBER.

RANDOM RADIATIONS

No Minister for Broadcasting

O the Government has, after all, turned
down the Ullswater Committee’s recom-

mendation that a senior Cabinet Minister :

should be responsible for the cultural side
of broadcasting. There will, I am sure, be
few who don’t agree that they have done
the right thing. The appointment of such
a minister would have been a menace to
the future of broadcasting, for, as was
pointed out by The Wireless World, he
could hardly have helped, human nature
being what it is, taking a greater and
greater part in the control of the B.B.C.

The Ullswater recommendation was no
doubt inspired by the fact that when M.P.s
wanted some time ago to ask questions in
the House about certain broadcast items
the Speaker ruled that there was no minister
to whom' they could be put. Presumably,
in the future any such questions may be
addressed to the Postmaster-General. That
is much the best way out of the business,
for it would, anyhow, have been ridiculous
to have two separate ministers with fingers
in the B.B.C. pie. :

. " "

The Interference Drive

T is good to see that Major Tryon's

memorandum speaks of * early com-
pletion of the technical investigation of
interference with broadcast reception and
the taking, if necessary, of further powers
to suppress it.”” Those last ten words are
of vast importance to listeners, for they
appear to indicate that the Post Office is
inclined to obtdin what it has hitherto
lacked—Ilegislation empowering it to prose-
cute those who knowingly cause interference
with reception of broadcast programmes.
The G.P.O. is at present conducting an in-
tensive anti-interference drive, and it is no
doubt adding to its already extensive col-
lection of evidence that legislation of this
“kind is urgently needed. It will have to
come, for there are some people so selfish
or so pig-headed that no amount of reason-
ing or persuasion will induce them to abate
ihe nuisance that they are causing. I have
already given instances in these notes, and
I could give plenty more.

Starving Television ?

The thing that I like least abouts the
memorandum is its apparent intention that
‘the B.B.C. shall meet television costs out

- was then.

- Transatlantic

By “DIALLIST"

of its general income, which will not be
increased by more than £150,000 this year,
though next year it will go up by about
£350,000. The idea appears to be that for
a considerable time high-definition television
services must be of a more or lgss experi-
mental nature and that no very great
amount of money should be spent upon
them. This seems to me all wrong. Tele-
vision should be allowed to develop very
much as sound broadcasting did. If you
cast your mind back to 1922 you will agree
that we had a great deal to learn about
the transmission and the reception of sound
when 210 and the other stations which
rapidly followed it were opened. Had we
then hung back waiting for developments
it might have been six or seven years before
we had anything like a broadcasting ser-
vice. Television is no more in its experi-
mental stages now than sound broadcasting
In 1922 you could transmit and
receive speech and music in such a way that
they were intelligible, even though there
was very little ““top’’ and no bass and it
was not too easy to tell whether a solo in
progress  was being played on a harp or a
piano. To-day you can transmit and
receive images over moderate distances with
sufficient clarity for them to have entertain-
ment value. Of course, there will be im-
provements in television just as there were
in sound broadcasting. - As they come along
transmitters and receivers will be brought
up to date or replaced. We have already
had far too much havering and hesitation
about television. We ought now to go full
steam ahead—but we can do so only if the

"B.B.C. is given adequate funds for both

technical and programme development.
"= "= "
A Queer Form of Interference

AN account was published recently of what

was perhaps the queerest kind of inter-
ference with wireless reception that ever
took place. It was found that some of the
short-wave services were
suffering badly from a curious unwanted
noise, and after long investigation the
trouble was tracked down to a hospital in
which a patient, lying inside a coil of wire,
was receiving some form of high-frequency
treatment. Radiations from the apparatus
were picked up by an adjacent high-power
line and re-radiated, with dire effects.
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The electrical apparatus used in hospitals
can have pretty devastating effects upon
reception, as I know by experience. Some
years ago, when I was recovering from an
operation, I had one of the old Fultograph
still-picture receivers by my bedside. I
knew that there was nothing wrong with
it, but whenever I tried to receive a picture
I could get nothing but the most extra-
ordinary patterns of wavy lines. Once I
was up and about again it didn’t take long
to discover that diathermy apparatus work-
ing in a distant block of the hospital was
responsible. At another time I suffered
intermittent interference of a particularly
horrid kind, which proved eventually to be
due to an amateur X-ray plant using a funny
old rotary convertor. I wonder what sort
of a time listeners have who live near some
of the big London or provincial hospitals
provided with all sorts of apparatus for a
variety of electrical treatments!

= e e

The O.B. Department
ONE of the B.B.C.’s busiest departments
just now is the O.B., which, as its
initials suggest, is concerned with outside
broadcasts. It is kept pretty constantly on
the go in summer time by the long suc-
cession of sporting events and spectacles,
such as the Tattoo, the Trooping of the
Colour, and the Royal Air Force Pageant.
And very well do its staff perform the multi-
tude of tasks allotted to them. Whether
they have to ‘“wire up’’ York Minster or
Canterbury Cathedral, or to maintain con-
tact with a diver on the bed of the Thames
or to run lines to different parts of a race
course, the O.B. people always come up to

&

Mechanism of a new electric interval signal

used by the 32 kW Czechoslovakian broad-

casting station at Brno. The signal consists
of piano notes based on a national air.
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the scratch, and long experience has taught
them now just: how any partxcular job
should be tackled. They’ll have a still
bigger task in front of them when it comes
to television O.B.s, but I am sure they’'ll
‘rise to each and every occasion as it comes
along.

"= " s

Queer Howlers

ONE doesn’t envy the announcer who is

called upon at short notice to read the
manuscript of a ‘‘ talk ’* because the speaker
himself is prevented for one reason or an-
other from attending. In some cases the
announcer has probably insufficient time for
more than just a glance over the pages in
order to get the general drift of the thing
and has little inkling of the verbal rocks
that may lie ahead. ‘I just missed the begin-
ning of Mr. Geoffrey Boumphrey’s third
talk in the ‘“Down the River’ series des-
cribing the progress of himself and George
from Bridgnorth to Worcester. Mr. Boum-
phrey couldn’t be there to give it himself,
and I hear that the announcer who read it
described it as an account of a new trip
down the Thames! What 1 did hear,
though, was a rather puzzling reference to
a journey made in something called a jig.
For a moment I didn’t tumble to it; then
I realised that he was talking about one of
those large-wheeled light traps that horses
used to draw on our roads, though the

Wireless
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initial ‘g’ is hard as in gimlet, and not
soft -as in gee-gee. 1. suppose 1 that in these
motorised days words such_as, gig/ might, be
completely strange to announcers and to
many others of the younger generation.

"= "= "a
Wireless Set Insurance

I HAVE often wondered why some enter-

prising concern does not start a scheme
for what might be called the insured main-
tenance of wireless sets. The kind of thing
I have in mind is this. On purchasing your
receiver you would be offered by the dealer
the option of insuring with him for one
year’s complete maintenance in return for a
fixed additional payment. Maintenance
would cover every charge for adjustments,
repairs and remewals. I don’t see why
such a scheme should not be workable, in
the case of mains sets at any rate, for full
maintenance on the lines suggested is
already undertaken by those firms which
specialise in the hiring of séts. * For battery
sets it might be rather more difficult. The
dealer could make a contratt readily
enough for a year’s accumulator chargm!?, ;
but the dry high-tension battery is not
quite so easy. If, though, he measured the
average H.T. current consumption of the
set and took, say, four hours' use a day
as a mean, he could probably arrive at a
working figure. I am sure that such a
scheme would catch on readily with
listeners, particularly those of the entirely
non-technical order.

I

The Marconi Stabilovolt

~Gaseous -
I8 ‘ablhser ‘and .
«Vo"ltage D1v1der

HERE ‘are’ iany- Cases . in
‘ an’ extremely- stable
of power is requn*ed
¢tory “operation - of
,-"*The most obvious are in
ry. gear, for fluctuations in the HT
supp]y may seriously affect the calibration of
oscillators, valve voltmeters, etc.; even in
the case of highly sensitive receivers, how-
ever, a varying HT supply may have a
harmful effect upon the performance.
When using apparatus with which constancy
of power supply is important it has been
customary in the past to employ accumu-
lators. ~These are, however, expensive and
froublesome, for they require frequent re-
charging, and, moreover, they do not
achieve perfection as regards the most
important factor—constancy of output.

The use of the Marconi Stabilovolt, how-
aver, permits a very constant supply of
voltage to be obtained even {from the
ordinary supply mains. This new devek)p-
ment consists of a glow lamp which is con-
nected across the source of supply and which
absorbs fluctuations in voltage to a remark-
able degree. Various types of Stabilovolt
are now available, covering a wide range of
applications, but the type STV 280/80 is
one which will perhaps find the widest appli-
cation in connection with receiving equip-
ment and laboratory apparatus.

It is a glow gap voltage divider having
five electrodes, and under normal operating

The type H85-25 1[80 barretter is shown on

the left and the STV 280/80 Stabilovolt tube
on the right.

conditions a potential of 280 volts is main-
tained across it, while 70 volts appear
between any two adjacent electrodes. It
can thus be regarded as a voltage divider
tapped at every 70 volts. The current con-
sumed by the tube and its load together
is 8o mA., and the maximum output cur-
rent to the load is about 65 mA.—the
difference of 15 mA. representing the
current taken by the tube itself. The total
current consumption, unlike that of the
ordinary resistance voltage divider, is prac-
tically constant at.8o mA. ; if the load, for
instance, takes only 20 mA. instead of the
maximum of 65 mA., the tube current in-
creases from the minimum of 15 mA. to
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80—20=-60 mA. Not only does the tube
compensate for changes in.the load current

- and maintain constant output voltage, but

it ‘also absorbs variations in the supply
voltage.

The degree of perfection achieved is very
high, and the following figures are taken

R
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+420 +2104
VOLTS
+140

-———’&
. +10k

il

R1
070
-70
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Fig. 1. The connections for the Stabilovolt

in an HT supply unit. The resistance R

can with advantage be replaced by a bar-
retter.

from the detailed description which appears
in The Marconi Review. Among the ex-
amples quoted may be mentioned that a
variation of 25 mA. in the current drawn
from one electrode causes a change of volt-
age of only 1.4 per cent., while the same
variation in current affects the output from
one of the other electrodes by no*more than
0.03 per cent. A change of % 10 per cent.
in the input. voltage becomes + 0.52 per
cent. in the output.. These ﬁgures are for
the STV 280/40A tube which is similar to
the STV 280/8o, but has ‘an output
current rating of 30 mA. instead of
65 mA:

Connections for a unit suitable for
supplying a receiver are shown.in Fig.
1, and the input can be derived from
mains equipment of normal design.
The resistance R is essential and its
value depends upon the output of the
rectifier. This must not be less than
420 volts, and when it has this value
R can be 1,750 ohms. Better voltage
regulation is secured, however, by
using a barretter in place of this resist-
ance, since it tends to prevent changes
of current caused by variations in the
supply voltage. A suitable barretter
for this particular tube is the HS8s-
255/80, which has a regulation range be-
tween 85 and 255 volts at 80 mA. The parti-
cular circuit arrangement of Fig. 1 permits
an HT supply of +70, +140, and +210
volts to be obtained, with a supply adjust-
able by the potentiometer R between zero
and - 70 volts for grid bias purposes.

When extreme regulation is required,
it may be, obtained by the use of two
tubes, the output of the first being applied
to the second for further stabilisa-
tion. The applications of the device are
very wide and will be obvious to all who
for one purpose or another have felt the need
for a stable voltage supply. In all eight dif-
ferent types of Stabilovolt are listed and
twelve barretters. The smallest is the STV
75-15 having an output of 8 mA. at 70 volts;
this is priced at 36s. The largest is the STV
850-160-11 with an output of 135 mA. at 87¢
volts and having six gaps; this costs. £62.
The STV 280/80 referred to here is listed at
£5 8s. 6d., and the H85-255/80 barretter at
15s. 3d. The tube is fitted with a standard
5-pin base, and the makers are Marconi’s
Wirgless - Telegraph Co., Ltd., of Electra
House, - Victoria Embankment, London,
W.C.2. ) .
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New Apparatus Reviewed

Recent Products of the Manufacturers

TRANSRECEIVERS U.5.WAVE
COMPONENTS

IN the development of their small portable
sets Transreceivers, Ltd., 444, Ewell
Road, Surbiton, Surrey, have found it
necessary to evolve several midget com-
ponents, and it has now been decided to
make some of these available to amateur
experimenters.

One is an ultra-short-wave HF choke
wound on what appears to be a bakelite rod,
}in. in diameter and 1{in. long. The rod
is machine threaded to give evenly spaced
turns and the winding is bakelised in
position.

Stout wire-ends are fitted, and it costs
1s. 2d. Its useful range is from about three
to five metres, though actually it is quite
satisfactory for use over and above the ama-
teur 56-Mc /s band, as we have verified. by
test.

Ultra-short-wave HF choke and miniature
modulation choke, made by Transreceivers,
Ltd.

The other component consists of a minia-
ture modulation choke for low-power trans-
mitters. Its small size can be well appre-
ciated by comparison with the HF choke
shown in the illustration.

We find its inductance to be about 1.5
henrys and its DC resistance 330 ohms. No
appreciable change in its inductance takes
place when the choke is passing up to
75 mA. of DC. This is a useful component
where space is strictly limited, and its price
is 6s. 6d.

KABI HUM BALANCER
THE Kabi midget potentiometer, which
is described as a hum balancer, as its

intended function is for joining across the
filament windings on mains transformers for
obtaining the true electrical centre to bal-
ance out hum, is now available in many
more values than hitherto.

The standard sizes were 30, 50 and 100
ohms, whereas the extended range now in-
cludes resistances of 250, 500 1,000 and
1,500 ohms.

Apart from its use as a hum balancer, this
Kabi component has been found very useful
as a pre-set cathode bias resistor inecases
where the resistance has had to be adjusted
to suit individual valves. As the component
has a rating of one watt it may safely be
used for this purpose, for the 1,500-ohm size
will carry up to 32 mA. without exceeding
its maximum safe load, and the resistance
is continuously variable. - Its diminutive
size, for it measures only {in. in diameter,

is an added advantage, since it takes up
very little space, and -as the fixing bush is
electrically connected to the moving con-
tact, fixing it on a metal chassis makes one
of the connections and only one other wire
is then required to complete the cathode
circuit.

Kabi Hum
Balancer : It
has a rating
of 1 watt and
can be used
as a pre-set
cathode bias
resistor.

Specimens of the new models have been
tested and their resistances all agree very
closely with the marked values, only one
showing a discrepancy greater than five per
cent., the average of the remainder being
just under three per cent.

In values up to 1,000 chms they cost 2s.
each, while over this the price is 2s. 6d.
Supplies are obtainable from F. W. Lechner

& Co., Ltd., 61, Spencer Street, Clerken-
well, London, E.C.1.
CLIX NEW VALVE.HOLDERS

THE existing type of chassis valve-holder

with Frequentite plates made by Lectro
Linx, Ltd., 79a, Rochester Row, London,
S.W.1, is being replaced by a new design in
which ™ the sockets are allowed a certain
amount of side-play.

It appears that one reason for this change
is that in the manufacture of the ceramic
plates, varying degrees of shrinkage takes
place during the firing process, with the re-
sult’ that there is often considerable dis-
crepancy in the relative positions of the
socket holes.

By making the socket holes larger than the
limits of variation met with in manufacture
and adopting a floating type of resilient
socket this difficulty is overcome and a
sound electrical connection can be ensured
with all pins on the valve; furthermore, ex-
cessive pressure is not required to insert the
valve.

Another interesting feature of the new pat-
tern is the fitting of metal inserts in the fix-
ing holes. This has been done to minimise
the likelihood of fracture of the ceramic
plates, since the material is rather brittle,
when the valve-holder is riveted to the

New Clix
Floating
Ceramic
Valve-
holder.

chassis. The striking shock of the riveting
tool is taken by the metal insert and not
by the plate, as formerly.

These new Clix Floating Ceramic Valve-

holders are made in 4-, 5-, 7- and g-pin types
which, with terminals, cost 10d., 11d.,
1s. 2d., and 1s. 4d. each, and 8d., ¢d., 11d.,
and 1s. each, respectively, without ter-
minals.

COLLARO U36 UNIVERSAL
RADIOGRAM UNIT

A NEW electric gramophone motor for use
on either AC or DC supplies has been
introduced by Collaro, Ltd., Culmore
Works, Culmore Road, Peckham, London,
S.E.15. It is an exceptionally neat and well-
designed unit and has a totally enclosed
motor, yet the commutator and brush gear
are quite accessible fcr examination when-
ever the need arises.

A new governor system is embodied that
maintains a constant turntable speed at all
reasonable and normal loads, but the cus- -
tomary speed control is, of course, included.

The U36 model can be obtained with or
without a pick-up, and both types embody
an automatic stop of new pattern.

In the case of the radiogram unit, which
is fitted with a Cellaro No. 20 pick-up, the
adjustment of this stop is made at the works
and no further attention need be given
to it. ‘

A test was made with one of these units
exactly as received, and it functioned per-
fectly on.connecting to the supply mains.
The stop was correctly. set and enabled a
full-size record to be played, the stop
coming into action at the right moment.

The Collaro Model U36 Universal Radiogram
unit complete with pu:k—up and automatic stop.

These units can be used on 100 to 130 or
2c0 to 250 volts AC or DC, and external
resistances are not required, for a terminal
plate is fitted on the side of the motor and
the terminals clearly marked for the various
types and voltages of electric supplies.

The motor is silent and entirely free from
vibration, and with the casing earthed
causes 1o electrical interference whatsoever.
This is no doubt due to the inclusion of an
interference suppressor in .the form of con-
densers, which is also suitable for tropical
use.

The pick-up fitted has a good frequency
characteristic extending well into the upper
register, yet it gives ample bass to ensure a
satisfactory balance. On a 210-volt DC
supply the motor required 68 mA to drive
it under load, the power taken thus being
14.3 watts only.

Fitted with a 12-in. turntable, ‘he prices
are £3 58. without pick-up and f4 5s. as a
radiogram unit, the latter including a No.
20 pick-up.
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TUNING INDICATORS.
HE names of the stations are
printed on a panel in diagonal
lines, and in descending order of
wavelength, as shown at A. At
the sides of the panel are a pair
of screw-shafts S, Si, on which
are mounted two collars C carry-
ing an endless band of semi-trans-
parent material provided with a
frame or window W.

AR R AL

The tuning indicator described in
\ patent No. 444329.
The collars C are screw-threaded,

or carry an internal pin which en-
gages with the thread on the

shafts 5, S1, so that as the tuning -

knob K is rotated the window W
moves both horizontally and ver-
tically across the panel, exposing
one after another of the diagonal
line of station names. The drive
trom the tuning knob is com-
municated to the distant shaft $
through a pair of pulleys P. The
panel may be opaque; or if it is
translucent, it is illuminated from
the rear.

L. H. Brown. Applicalion date
October 18th, 1934. No. 444329.
0 0 0CO0
‘* MORE-SILENT ” TUNING
THE use of AVC automatically

increases the sensitivity of a
receiver at inter-station points on
the tuning dial. The resulting
background of noise is usually
subdued by the use of a muting
or suppressor circuit which, in
effect, throws the loud speaker
out of action until such time as a
worth-while signal is tuned in.
However, even with this safe-
guard, if the tuning knob is rotated
over a considerable part of the
wave-band the set  becomes
‘“alive,”” and the loud speaker re-
sponds, mnmentarily, to quite a
number of ‘‘strong’’ signals if
these lie between the station to
which one has just been listening
and another desired station, say,
at the other end of the wave-band.
In other words, when changing-
over between two such stations,
the tuning may still be un-
pleasantly ““noisy”’ in spite of
the use of normal muting.

According to the invention a
further time-lag is imposed on the
muting circuit, so that no inter-
mediate stations are heard, when
changing from one programme to
another, until the new station has
been tuned in for a period of about
half a second. After this interval
the circuits are automatically re-
stored to normal.

F. T. Lett.
July 17th, 1934.

Application date
No. 444391.

Inventions

i
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The following abstracts are prepared, with the permissioa
of the Controller of H.M. Stationery Office, from Speci-
fications obtainable at the Patent Office, 25 Southampion

Buildings, London, W.C.2, price 1/- each

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

CATHODE RAY TUBES
’I‘HE deflecting plates are shaped

so that they lie parallel to the
axis of the tube at the ends nearer
the cathode, but diverge outwardly
at the ends nearer the screen. In
addition, their. inner surfaces are
coated with an electron-emitting
substance, such as barium oxide or
ceesium.

Since the plates are at a positive
potential, relative to the cathode,
the impact of some of the elec-
trons from the normal stream will
give rise to secondary emission.
This serves to augment the stream,
and produces a finely focused
scanning-spot of increased light-
intensity.

F. ]J. G. van den Bosch. Appli-
cation date February 13th, 1935.
No. 444775.

. c 0 0 o

CRYSTAL OSCILLATORS

PIEZO-ELECTRIC crystal is

mounted between upper and
lower electrodes so as to main-
tain a fixed air-gap. It is held in
position by a number of adjust-
able metallic fingers, which per-
mit the crystal to be moved
bodily, in order to secure an initial
adjustment of the working fre-
quency, before it is finaliy
clamped in position. This form
of holder also facilitates the rapid
replacement of one crystal by an-

" other.
R. E. Franklin (assignor lo
Radio Corporation of Awmerica).

No. 2027526. (U.S.4.)

A4

PIEZO-ELECTRIC CRYSTALS

W}{EN a piezo-electric crystal,

such as quartz or tourma-
line, is used either as an oscillation-
generator, or as a filter circuit de-
signed to pass or reject a particular
frequency, it is highly desirable
that the crystal should be cut so
as to have no ' parasitic’’ oscilla-
tions. This result is secured by
cutting the crystal so that its
length along the X-axis is equal to
its length along the Y-axis, whilst
its thickness or length along the
Z-axis is slightly less than either
of the first two dimensions.

R. Lucas (Assignor o Cie
Générale de Télégraphie Sans Fil).
No. 2029729. (U.5.4.)

©c o 00

RECEIVING PICTURE AND
SOUND SIGNALS
NSTEAD of transmitting tele-

vision-with-sound signals on
closely adjacent carriers, and re-
ceiving them both on a single
flatly tuned input circuit, the two
signals are radiated on carriers
separated by, say, 10 megacycles,
and are received separately but
are heterodyned with a common
local oscillation. .

As shown in the Figure, the pic-
ture signals sent out, say, on a
carrier-wave of 45 Mc/s are trans-
ferred to a mixing-valve V, which
is coupled at L to a local-oscilla-
tor valve V2 generating, say, 00
Mc/s. It is important that this
frequency should be higher than
either of the signal frequencies, in
order to reduce the possibility of
interference  with  high-powered
transmitters. The resulting beat
frequency of 15 Mc/s is developed
in the anode circuit LC, and
passed on through an appropriate
circuit to subsequent amplifiers.

Sound signals on a carrier of
35 Mc/s are similarly picked up
by the valve Vi, which is coupled
to the local oscillator Vz at Lr.
The resulting IF frequency of 23
Mc/s is produced in the anode

60 Mc/s\

£
A

Frequency changer, circuit for television receiver,

circuit LCr and passed on to its
own chain of amplifiers. The local
oscillator and input circuits are
ganged together, so that the two
beat frequencies are kept constant.

L. R. Merdler and Baird Tele-
vision, Ltd.  Application date
February 8th; 1935. No. 444774-

0 0 0 C

TUNING-COILS

COIL is wound in one layer A

along the former, and is then
doubled back to form a second
layer B in which the direction of
winding is opposite to the first.
The coil is tuned by a moving iron
core C, the whole of the tuning
capacity being distributed between
the windings, so that a standing
wave is set up along the length of
the coil. Selective tuning is effected
by inserting additional coupling-
coils or plates at nodal points. Or

Details of the tuning circuit em-
bodying a variable iron core.

the extra coils or plates may be
used to suppress an undesired sig-
nal.

As shown, reaction is applied to
the valve V through the super-
posed coils R, which are connected
in series across the fixed plates K
of a variable condenser in the out-
put circuit.  The arrangement is
stated to give constant back-
coupling over the whole of the tun-
ing range.

Application dates June 27th and
November 20th, 1934. S. G
Brown. No. 444951,

o O 00

RECEIVING TELEVISION AND
SOUND
B()TH types of signal are hetero-
dyned by the same local oscil-
lator, which is set to a frequency
between that of the picture car-
rier and the sound carrier. In
practice the two signals are usually
transmitted on carriers sufficiently
separated to emsure that the re-
sulting beat frequency is higher
than the maximum signal fre-
quency,

The local oscillator is a screen
grid valve with back-coupling
through the residual inter-electrode
capacities. Its anode is coupled:
to the aerial, and the grid is biased
to the bottom bend of the curve.
The resulting beat frequencies are
fed through filter circuits to their
respective amplifiers,

Radio Akt D. S. Loewe. Con-
vention date (Germany) July 1st,
1933. No. 444881,
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EDITORIAL. COMMENT

The B.B.C. Announcer

Should He Remain Anonymous?

TATEMENTS have recently
been made to the effect that the

B.B.C. is considering whether -

names of programme announcers
should in future be made public.

We would suggest that the B.B.C. is
not yet old enough to need to learn a
lesson twice. Those who care to cast
their memories back a few years will
recollect that there was a time when
the announcers’ names and pictures
were constantly before the public, and
we. do not think it would be an exag-
geration to say that quite a number of
listeners turned on their sets to hear a
favourite announcer rather than to
hear the programme items which he
announced.

The question resolves itself into
whether we want to return to a regime
under which the announcers became
radio stars themselves or prefer
announcing to be done by persons who
regard themselves as public servants
whose business it is to mask their own
individuality and make the most of the
programme material which .they have
to announce.

Stars—with Stars’ Salaries

Of one thing we are quite sure,
and that is if once the identity of
announcers were disclosed the B.B.C.
would have to pay them higher salaries
to retain their services, because—such
is the way of the world—they would
soon find that the publicity they were
receiving would raise them on pinnacles

in the public estimation, and they -

would be able to command salaries far
in excess of what would be due to
them for their present anonymous task.

Without being concerned in the
question of remuneration, we hope that
the B.B.C. will be very slow to adopt

the suggestion of giving names to
announcers, and we are convinced that
such a practice would in no way con-
tribute to the dignity of the profession
of announcing.

Interference

FTER many delays it seems
that we may at last look
forward to the time when the
production of preventable electrical
interference with wireless reception
will be banned by law. At any rate,
the Postmaster-General, in his recent
statement in the House of Commons,
has made it fairly clear that it is the
Government’s intention to promote
legislation to that end.

In coming to this decision, he
acknowledges having been influenced
by the Ullswater Committee’s recom-
mendation and also by the Report of
the L.LE.E. Committee, which, by a
singular coincidence (considering the
years that have elapsed since its forma-
tion), came into his hands a few days
after the White Paper containing the.
Government proposals was published.

Readers who can cast their minds far
enough back will remember that it was
the original suggestion of The Wireless
World that legislation was necessary,
but that before an Act was framed it
was desirable that the electrical, wire-
less and other interests‘ concerned
should come to some kind of agree-
ment ; preferably under the auspices
of the I.LE.E. Our suggestions were
adopted. : : :

Since that time (November, 1932)
things have moved slowly, and the
wording of the P.M.G.’s statement

“hardly gives promise of any very rapid

acceleration. However, at the time of
writing, the L.LE.E: Committee’s Report
has not been made public ; we propose
to review its findings next week."
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. PORTABLE radio telephone set;
which usually employs a pair of
valves, the operating conditions
of which are varied to suit trans-

mission or reception, is. often termed a
‘““transreceiver.” Such a unit is useful for
field-day . tests, when the secretary of a
radio club can give his instructions to
different members, placing them in
elevated positions. This also enables 5-
metre listeners to adjust their reeeivers
locally before listening to scheduled tests
from a distant transmitter. The uses to
which such sets may be put are unlimited.
Civil engineers use them abroad for com-
munication between pylons when erecting
bridges across harbours and between
islands, while mechanical and electrical
engineers are equally’ alive to their many
applications in industry.

. The radiophone to be described is for
headphone reception only, and as far as
the transmitter side is concerned, it should
be borne in mind that under existing regu-
lations this can only be used after the
necessary merse test has been passed and
the official licence and call-sign obtained
from the G.P.O. authorities.

This instrument was designed with the ob-
]ect of checkmg the Sunday morning trans-
missions from the 58 Mc/s station G-6SL

of valve ,for, the first position,

Wireless Woild, July 17th, 1936.

etre Radio-

A Compact Battery-fed Transmitter-Receiver
"By D. R PARSONS Grad. LE.E., AM.LRE.

(Stratton and Co. Lid.)

"“at Birmingham, ‘and has proved extremely

efficient in use. It was originally intended

“to build an even more compact unit,
- using midget valves and batteries, which
. would be slightly larger than the average

box camera. With an experi-
mental. layout it was found
that ‘the receiver portion func-
tioned exceedingly well, but
directly the impedance of the
oscillator valve was lowered to
increase the transmitting out-
put, the anode current con-
sumption naturally increased
until the total drain on the
midget batteries was exces-
sive.  Unhappily,
no valve is avail-
able which will give
enough HF output
for the available
DC input and so the
idea of building a
midget .set was
abandoned. Stand-
ard B.V.A. valves
were next tried in
three or four differ-
ent circuits and the
final arrangement
employed Mazda
P220 and Pen.220
valves.

It may be mentioned that the main dlfﬁ-
culty in design is to find a suitable type
i.e., the

oscillator-detector valve. For example,
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TELEPHONES

F;ga 1 —-The theoret:cal circuit diagram of the 5-metre radio-telephone ngmg also the values
of the components.

two Mullard PM2DX valves were tried,
and on receplion the results were excellent,
the regeneration control being extremely
smooth and delightful to operate. Rg

signals were received at nearly 20 miles

Rear view, showing clearly the mounting of
the split tuning coil and aerial coupling coil.

distance, but the transmitter had a range
of possibly 200 yards! On using a lower
impedance valve as detector, regeneration
became fiercer and fiercer, and the solu-
tion lay in finding a low impedance valve
with good regeneration properties.

Experience has shown that the Mazda
P220 valve is extremely reliable on 5
metres as an oscillator, and by decreasing
the anode voltage to a low value the
fierceness of regeneration may be reduced
to a considerable extent.

The Oscillator Circuit

Fig. 1 shows the theoretical circuit em-
ployed. VT is the oscillator-detector valve
while V2 is the modulator-output valve.
It will be seen that a modified form of
Hartley circuit is employed as an oscil-
lator ; the original circuit was actually due
to Franklin. The ¢entre point of the anode
coil L2 +1L3 is broken ‘and a semi-variable
condenser Cx of some 70/140 mmid. is
joined to the inner ends of the coils Lx,and"
Lz, which, incidentally, have 3 turns, $in.
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€|€phone ...................

HERE are many occasions when 1t is impossible to have a
wired telephone between two given points, and it is then that
radio communication comes inlo its own. In these circumstances
it is generally essential that the apparatus should be compact
and portable ; carrier frequencies of the order of 6o megacycles have
particular advantages in this direction, since even the aerials are

small and may be erected in a field or on the running board of a

private car.

in diameter. These coils are tuned to re-
sonance by the tuning condenser Cz,
having a maximum capacity of 20 mmid.
It will be appreciated that the resultant
capacity across the coils actually consists
of the condenser C2 in series with C1, plus
any stray capacities. Cr isolates the anode
and grid feed circuits and although its
capacity is relatively large when compared
with Cz, it may be used to adjust the final
wave-range of the set.

Assuming for the moment that the 3-
pole double-throw switch S1 is on the
receive position R, it will be seen that the
anode of V1 is fed through the by-passed
HF choke to the primary of the special
combined microphone and LF transformer
T, while the grid leak consists of Rx and
R2 in series, giving a total resistance of

1= V2 A —
 [van 14 GAUGE
l WIRE
Q)

Fig. 2.—Arrangement of the aerial that it
is suggested should be used with the radio-

telephone. For various frequencies the
length 1 will be as follows :
Frequency Wavelength () 1= ix
me/s metres ft.  ins.
56 5.357 R 3}
57 5.263 8§ 1%
8 5.172 7 11}
59 5.085 7 10
60 5.00 7 84

110,000 ohms. This value of resistance,
together with the capacity in circuit, en-
ables the valve V1 to go into a state of
super-regeneration as the value of the
resistance R3 is decreased. The o.25-
megohm resistance is connected to a
potential of approximately 48 volts
positive. With such a small voltage on the
anode of the detector, the radiation from
the receiver is minimised and therefore
causes little interference. The LF poten-
tials appearing at the anode of V2 are fed
through the condenser C3, due to the

The transmitter-receiver
in use-as a portable
field station.

large impedance of the LF choke CH1 at
speech frequencies. The value of C3 ap-
pears small, but since only headphone
reception is required, there is little object
in reducing its reactance since a larger con-
denser would take up valuable space in
the receiver.

It will be noticed that the grid bias
battery has been eliminated by earthing
LT+. Since only 2 volts bias is then
available, the output valve has to be care-
fully chosen and although the valve used
is slightly under-biased, no harm will
result.

Changing over to * Transmit”

On the send position S, the microphone
circuit is closed, the LT accumulator
coming into action as the source of ener-
gising current. A low voltage is desirable
here to reduce the background noise of the
single-button microphone which is em-
ployed. The 100,000-chms leak is not in
circuit when transmitting, only the 10,000-
ohms leak being used. ‘
The anode of the oscil-
lator is switched over
from the primary of T
to the anode of V2and
the latter is then used
as a modulator, the
choke CH1 being the
Heising  modulation
choke.

Little difficulty
should be found in
building, since the
photographs show ¢
clearly the method of
construction used in
the original model.
One or two points,
however, may be men-
tioned for the guid-
ance of constructors.
It is advisable to. fit
all the components
which are under the
baseboard first since

Components  mounted
above the baseboard.

the top of the wooden chassis may then be
placed on the edge of a table for assembl-
ing the parts underneath. In fixing the
dial and condenser, the knob dial and
cursor should be fitted to the panel first
and then the coupler, bracket and con-
denser correctly fixed at right angles to
the panel. This ensures an even move-
ment of the slow-motion head incorpor-
ated in the dial. The 3-turn coils should be
mounted close to each other as shown to
ensure - tight coupling, and the 1}-turn
aerial coupling.coil fixed between them.
The set may now be tried out. The
batteries should be connected up and the
%0/ 140 mmid. condenser should be screwed
to nearly maximum capacity. On switch-
ing over to the receive position, a rushing
noise should be heard as the regeneration
knob is turned clockwise. This noise is
normal and is greatly reduced when a
carrier is received. In- the transmit
position, the microphone should be
plugged in the transmitter and the modu-
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§-Metre Radio-Telephone—

lation may be checked by speaking into
the microphone with the headphones in
circuit. If speech is heard, this shows that
the modulator is amplifying. The head-
phone load should mnext be removed by

pulling out the headphone plug. The
aerial should now be joined up to its
coupling coil.

During tests, a vertical 4-wave Hertz
aerial with }-wave feeders was used. Fig.
2 shows the dimensions required for differ-
ent carrier frequencies on the 35-metre
band. Since the correct aerial coupling
is very critieal, it is advisable to have
some means of checking the HF output.
The }-wave aerial used had a current anti-
node at its centre and a 60-mA fuse lamp
and holder may be mounted in the exact
centre of the aerial to indicate resonance.
One inch should be subtracted from the
total length of the aerial when the fuse

Wireless
World

bulb is in circuit. For example, a 58-Mc/s
aerial, 8 feet long, should be cut at the
centre and half an inch taken off each half
of the aerial before soldering the ends to
the fuse bulb holder. With the aerial
coupling coil tightly coupled to the anode
. coils, the dial

should be turned
and it will be found
that the 60-mA
bulb glows at two
settings on the dial.
This indicates that
the coupling is too
tight and the coil
should be bent
slightly farther
away until the bulb
only glows at one
point on the dial.
"~ On speaking into

the microphone,
the glow of the
bulb will noticeably

increase. It will be
found that the
distance .at which
one has to speak
into the micro-
phone is very- criti-
cal, usually about
two inches.

When the opti-
mum couplirfg is
found, the fuse
bulb and holder
-should be removed

The remaining com-

ponents” are housed

in the space under
the baseboard.

and the proper aerial of the required
dimensions connected. It is useful to
have an 0-50 milliammeter in the negative
HT lead, since for a given frequency, the
total current will show a slight increase
when the feeder line is connected. There

is little object in using more than 100 volts |

HT for the anode supply, and the trans-
mitter will fully light a fuse bulb on go
volts. At this voltage the anode current is
13 mA eon ‘‘receive’”” and 22 mA on
“send.”’

The wave-range covered is approxi- "

mately 4.5-6.5 metres, but it may vary
with different sets.  Those wishing to

check the wave-range can easily do so in

LIST OF PARTS

Eddystone *“ Microdenser ™ 9060/20
head (less knoh) Eddysmne 1012

t Variable condens
1 Slow motion drivi
1 Knob ~and
1

diat -sursor tone 1026
Flexible 'coupler Eddystone 1099
t Semi-variable condenser 70/110mfds. Cyidon ST140
1 Resistance 10,000 ohms 1 watt Erie
1 Resistance 100,600 ohms, 1 watt Erie
{Bulgin; Dubilier, Claude Lyons, Polar-NSF)
1. Potentiometer 0.25 megohm without switch Erie
(Ferranti, Polar-NSF, Reliance)
1 Fixed condenser 0.002 mfd ‘mica, Hg type ‘Dubilier -

(T.C.C.)
condenser 0.1 midi,

1 Tubular 200 v. working Dubilier
(Bnlgm, Ferranti, Polar-NSF, 1. C.C, TML) | -
Valve -holder 4-pin Eddystone 949
t Valve hotder 5-pin Eddystone 950-

(B.T.8.)

© 2 3-turn coils '

1 HF Choke . Eddystone 1011
1 LF Choke 25 henrys, 40 mA Keston 204 (R)
1 Special ‘Mic/LF transformer ratios 60:1 and 3:1

Wearite
2 Single circuit midget jacks B.T.S.
2 Universal plugs B.T.S.
1 ‘Double . throw - switeh 3-way Wearite 123

Eddystone 1046

1 Terminal saddie-
Eddystone 1020

1 Microphone, single button: type

: ‘Efectradix
{Peto-Scott, Raymart)
1 Pair. hea 2,000 ohms -
.. 1 MT Battery, 99 vnlts standard. type
1 L.T. ascumalator, 20 volts, 20 amp -hrs. ) "
1 Vaive Mazda Pen, 220
1 Vaive Mazda P220
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the manner described in a previous issue
of this journal.’

Two-way communication over 5-to 10~
miles is possible with this transmitter-re-
ceiver, and under favourable conditions
10 to 20 miles may be covered. Before
making the unit, 1t is advisable to fully
appreciate the properties of ultra-short-
wave transmission and the distances hikely
to be covered on transmission and recep-
tion. The reader wishing t6 do so is re-
ferred to a previous article on this subject
by the writer.”

In conclusion, the writer wishes to thank
the British Amateur Stations G-6XK and
G-6DL for their co-operation in initial test-
ing during the development of this set.

Book Review

Foundations of Wireless. By A. L. M.
Sowerby, M.Sc. Pp. 260, with 157
liffe and -

illustrations and diagrams.
Sons Ltd., Dorset House, Stamford
Street, London, S.E.1. 4s. 6d.. net.-

HIS is not another ‘' Wireless Without

Tears ”’ book, though one should hasten

to add that the information it contains is

administered as painlessly as possible;

without being unduly flattering, it might be

said that wherever possible it is administered -
very pleasantly indeed.

The book is not addressed to the kind of,
“lowbrow’’ who is satisfied with some-
thing that will merely take the edge off his
appetite for knowledge ; still less is it for the
academic ‘* highbrow.”’ The
reader for whom the author has written is
clearly the wireless amateur or student who

feels the need for rearranging his ill-assorted

scraps of knowledge on a sound-and sure .
foundation. Actually, however, no previous
knowledge is assumed.

The serics of articles under the same title
which appeared in The Wireless World
during 1934-35 is the basis of the present
book, but the material has been drastically
revised and rearranged for publication in .
book form and becomes almost a new work.

An outline of broadcasting, explaining
the nature of wireless signals and their

- transmission and r¢ .eption, forms the intro-

ductory chapter, and from this stage the
reader is taken on through elementary
electrical notions, direct current, alternating
current, and high:frequency current theory
to the tuned circuit. Having reached this
point he is in a fair way to understand the
essentials of wireless reception, to which,
incidentally, the book is confined; transmis- -
sion is not touched upon except in the in-
troduction.

Subsequent chapters deal in an extremely
logical manner with such essentials of recep-
tion as rectification, high-frequency amplifi-
cation, selectivity and low-frequency ampli-
fication, while the latter part of the book
deals with the refinements that go to make
up the modern receiver.

Treatment throughout is in the sym-
pathetic and lucid style of the original
‘‘ Foundations ’’ series; the author has ex-
ceptional powers of anticipating the diffi-
culties of the average reader, and spares no
pains to smooth his path - H.F.S.

1 M. G. Scroggie, B.Se., A:M.LE.E. Measurmg e
Ultra-Short Wavelengths,” Sept. 20th, 1935. L

t «Range of 5-Metre Transmissions,” Dec. 13th,
1935.

type of ~
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M.Ps as Listeners and

Broadcasters

Some Thoughts on the Recent

Parliamentary Debates

By L. MARSLAND GANDER

O M.P.s make good listeners?

As a veteran of two campaigns—

that is to say, having sat through

two debates on broadcasting in

the House of Commons—I must say, Minis-
terially, that the answer is in the negative.

My first powerful reason is that they will
not listen to one another. The division
figures after the last debate showed that
there were nearly 350 members in the
House. Yet at no time during the pro-
ceedings could I count more than forty or
fifty on the floor.

Then . the Postmaster-General shocked
me by interposing: ‘‘Who is Stainless
Stephen? "’ Mr. George Lansbury said
naively that when he heard Bach he
wished that he would bark ‘elsewhere.
These were opposite extremes of Philis-
tinism. What convinced me chiefly that
M.P:s do not listen was that the recent de-
bate ranged airily for seven hours from
the Gold Standard to the Indian Constitu-
tion, by way of
Egypt and  the
Sphinx.

It did not touch
the {fringes of the
v ast programme
problem  of - the
B.B.C., T heard no
word on the desir-
ability of several
alternative pro-
grammes,  nobody
“discussed the enter-
tainment standards
of the B.B.C., no-
body asked why the
B.B.C. goes on
““ part-time’’ in the
summer. Nobody
seriously questioned
whether  £2,000,000
of public money is
spent in the Dbest
possible way for the entertainment of
Britain’s diverse millions.

Still, to do our legislators justice, if they
are good M.P.s they cannot also be con-
sistent listeners to the B.B.C. because
their place is in the House of Commons.
Do they, then, make good broadcasters?

Miss Megan Lloyd George evidently
thinks so. She was insistent that there

-Major the Rt. Hon. G. C. Tryon, M.P.,

H.M. Postmaster-General. His controlling

hand is certainly strengthened by the re-

jection of the proposal to appoint a
‘ Minister of Broadcasting.’’

should be more politics on the air. She
wanted a microphone in the House of
Commons, or, failing that, debates by
M.P.s in the studios of Broadcasting
House. “*The B.B.C. is scared of con-
troversy,”’ she declared.

Listeners have to make up their minds on
political issues only a day or two before
the elections. There should be continuous
political propaganda long - before, she
said. She reminded M.P.s that she had
taken part in the ‘Week in West-

“minster ”’ series which had been running

successfully for six years. In fact, she
said, she had only had two critical letters,
both dealing with insignificant aspects,
during that time.

Yes, said Mr. Attlee, leader of the Op-
position later, but
the ““ Week in West-

"minster "’ talks were

some ‘‘less admir-

able” talks himself,

presumably less ad-
mirable because they

- were ‘‘served hot.”
The  Opposition

does not like the idea
of having a so-called
“impartial ”’ ob-
server  from  the
B.B.C. in the House
to comment on de-
bates in the news
bulletins, It con-
tends that no ob-
server can be
impartial in the cir-
cumstances.  Hence I deduce that the
Opposition does not really want any more
political broadcasting, probably because
it feels that it would get less representa-
tion than the other side of the House.

As the-Government do not want more
politics on the air either, we may safely
assume that Miss Megan’s voice will, on
this topic, continue to cry in the wilder-

“served cold.” He
admitted, incident-
ally, having given

ness as well ‘as in the ‘" Week in West-
minster,”” and 1 am certain that will be
‘“0.K. by the man-in-the-street.”

Mr. Lansbury made the breeziest con-
tribution. to the discussion of M.P.s as
broadcasters. He said that he once
broadcast ‘a twenty minutes’ talk to the
unemployed, and the B.B.C. paid him
twelve guineas for it. This was a scandal.
I was not at all clear whether Mr. Lans-
bury meant that he was underpaid or
overpaid. . ‘

He added that a colleague told him he

was a ‘‘blackleg”” because he (the col-,

league) received fifteen guineas for a talk-
of the same duration. However, expand-
ing the theme, he said that Sir John Reith
had at command an enormous system of
patronage. He demanded, as a safeguard,
real .control by the House of Commons,
and hoped the new Charter would be so
framed that this could be given effect.

Talk about relatively unimportant topics
like private lives and the future of the
relay companies has occupied an alto-
gether disproportionate amount of time.
In the first debate sixty per cent. of the
time was spent in discussing the relay ser-
vices, and in the recent debate about
thirty per cent. of the time.

The B.B.C. is disappointed at the
rejection of Sir John Reith’s proposal that
a Cabinet Minister should be made respon-
sible for “‘ cultural aspects’’ of broadcast-

-ing. I am inclined to agree with the Post-

master-General that it 1s difficult to con-
ceive responsibility without control, and
the B.B.C. would have lost some of its
independence.

But in fairness to Sir John I must ex-

- plain that his idea was to avoid the sort of

misunderstanding that has arisen in the
past because the Postmaster-General is
outside the Cabinet. = He wished the
B.B.C. viewpoint to be represented .
directly inside the Cabinet, so that, for
example, if the Government vetoed a cer-
tain broadcast, it (and not the B.B.C.)
would acknowledge responsibility.



Hidéous - doss-

houses spring-

ing up every- -
where.

Tudor Wireless

building boom which

THE great ‘ v
started soon after the war still seems

to be going merrily on its way, and while,
I suppose, none of us has any right tobe
annoyed at the desecration of the lovely

English countryside by the hideous doss-

houses that are springing up everywhere,
it is surely time to call a halt to some of
the pseudo-Tudor style of architecture
which 'is being adopted. It is not that
I object to the exterior of these houses
over-much—they are, I suppose, no more
repulsive than the Neo-Edwardian style—
but it is time to complain when an aftempt
is made to bring the interior comfort also
into line with Tudor standards.
more particularly to the wireless arrange-
ments which are appearing on certain of
these wretched ' estates.””

There are purists, of course, who would

argue that wireless had no business at all
in any house purporting to be of the Tudor
period, and I must say that I most heartily
agree with them provided that they are
prepared to go the whole hog—using the
latter term literally—and exclude main
drainage and bathrooms also.
. In the case of a new ‘“ Tudor’’ estate
over which 1 was conducted recently the
buildérs’ salesman evidently took me for
one who was about to embark upon the
stormy and uncharted seas of matrimony
instead of as an old and hardened mariner,
for he expiated at great length on the de-
lights to be derived from the navigation
of this uncharted sea, which he likened to
a millionaire’s yachting cruise rather than
to the westerly doubling of Cape Horn in
an old-time windjammer, as it really is.

However, it 1s the wireless arrange-
ments with which I am concerned. In the
first place, the wretched mirror which the
builders of these villas stick up over every
mantelpiece at the slightest provocation
had been replaced by -a loud-speaker
grille, behind which was a loud speaker
with a half-starved looking permanent
magnet which, as the salesman rightly

: obscrvédiﬁtted snugly into a hole in the

I refer

wall which had been scooped out for it.
. ‘The next point was that all the exten-

- sion_wiring - was - carried out with lead-
- covered - wire, and 1 ventured to remark

that since the loud speakers were all wired
up with their individual transformers in
circuit’ this might cause a certain loss of
‘high notes. The salesman was fully equal
to the occasion, however, and was evi-

" ‘dently not entirely devoid of technical
‘knowledge, for he quickly replied that

with the increasing power and increasing

-number of stations that might be expected

in the next few years this was highly de-
sirable in order to ensure better selectivity.

I thought that the item which really
crowned everything was the receiver it-
self, which was of the battery-driven type,
a large number of which had clearly been
picked up cheaply as a job lot by the
builder. Even in this case, however, my
guide and mentor was not at all at a loss
for an answer. He explained that these

‘had been provided because in the event of

a war -the enemy ’planes would un-
doubtedly bomb all the power stations,
thus putting mains-driven sets completely
out of action and cutting their owners off
from the vital messages which would be
broadcast by the Government. I silently
raised my hat to him and ordered two
houses on the spot.

Another “Lost Chord”

I HAVE hitherto always regarded ‘‘ The ’
Lost Chord " as being a bit far-fetched

in its account of the state of affairs which
it postulates.. Not that I have any
doubts about the organist feeling. * weary
and ill at ease,”” for I have often felt in

that . condition myself, more especially |

after an argument with Mrs. Free Grid
or when tossing and turning in my bed
after finishing up ‘a -tiring. day with an
unusually heavy  helping of tripe and
onions. ‘ ' e

The part of the song which has always
stuck .in.my gullet is.that which tells how
the organist accidentally strack a.chord
of marvellous ‘beauty' and then, forget-

ting te:jot it down, spent his life in'a vain.

and elusive search for'it.. Now, the whole
thing :is-obviously ‘absurd, for great as is
the number- of notes, and therefore of
possible chords, on an organ, it is, after
all, merely a' matter of permutations and
combinations to arrive at them all, and
any mathematician could have worked

- reasons these can be ruled out.
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out for him exactly how long it would
have taken to have gone through the lot,
by which means, of course, he. would
have been bound to have rediscovered the
wretched thing. V

However, in spite of all this I am in-
clined to be less dogmatic in the matter
after a recent experience of mine when
sitting in front of my newly built tele-
vision receiver idly twiddling the knobs
and wondering when my patience would
be rewarded by a glimpse of the first ex-
perimental transmission from the Alex-
andra Palace.  Whilst engaged in this:
pastime the other Sunday I was suddenly
startled to see on my screen something
which, if not a thing of beauty such as the
organist stumbled upon, was far more
interesting.

The picture which suddenly flashed on
the screen was something entirely out of
the ordinary and of a type which caused
me hastily to shut and lock the door of
my wireless den for fear one of the little
Grid Leaks should accidentally stroll in.
Not, mind you, that there was anything
in it at which the most narrow-minded
censor could object, but there are, after™

A}
’ / . .. startled to
see on my
screen . ..

all, many things in life, such, for instance,
as pubs, which are all thatis desirable but
which are quite rightly barred to
children. Fortunately, I had the presence
of mind to make an immediate recording
of the accompanying speech, but I regret
to say that my home cine camera has not

- yet been rigged up for recording vision.

Now comes the curious part. Having
an engagement to speak that evening at
the local Mothers’” Meeting I switched off

~and deliberately twirled the knobs of my

set before departing, for fear one of the
little
switch on. - Unfortunately, I forgot to
make a note of the dial settings, and try
as I can I have been unable to find the -
station . again, even. though I have:
repeatedly tuned through - the whole
gamut of frequencies covered by my set.
Furthermore, neither I nor any of my
friends have been able to -identify the
language used in the recording.  Itds
true, of course, that- the number wf -
languages spoken in the world is consider-
able, India alone being responsible “for -
over two hundred (222 according to -thé:
Simon Report), but for obvious technical
For the «
moment I am in no better condition than
the unfortunate organist of whom the song
relates, but I have not yet sunk so low as
to make a song about it.

Grid Leaks should stroll in-and ..’
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The Home
L aboratory

1.—The End and the Means

HE first of a short

the average keen amateur.

series of articles

dealing with experiments—and the means
for making them—that are within the scope of
It is emphasised

that worth-while results can be obtained from the simplest of
apparatus, if used intelligently and with a lz'ttle mspiration.

By M. G. SCROGGIE, B.Sc., A.M.LE.E.

O doubt a reasonable claim to be

a  photographer could be

advanced by a person who did

no more than make the expos-
ures, leaving the developing and other
necessary work to others. His sole equip-
ment might then be a camera. But there
is no doubt that we expect a photo-
grapher worthy of the name to have a
well-equipped dark-room and to take a
serious interest in the means by which his
results are obtained.

In the same way, the genuine radio
amateur is expected to have his labora-
tory, and to take at least as much and
probably more interest in the means by
which reception is achieved than in the
results themselves.

It is difficult to say how much is neces-
sary in order to constitute a laboratory.
It is really not so much a matter of cost
or quantity of equipment as of the use
made of them. A comparatively small
collection of volumes used and treasured
by a book lover has more right to be
called a library than the most imposing
galleries lined with dusty tomes. And 2
corner of a living-room, with a few simple
home-made instruments might be more
truly a laboratory than the most gor-
geous plant without inspiration. If one
has any doubt about this it is only neces-
sary to see, in the South Kensington
Museum and elsewhere, what simple de-
vices were used by Faraday and other
great experimenters.

Ultra-short waves offer much scope for experiment, as proved by the popularity of field days.
The photo shows Col. Ashley Scarlett and Mr. Keeling with the largest and smallest 5-metre
sets used at a recent field day organised by the Golders Green and Hendon Radio Scientific Society.
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The author in his own laboratory.

Although the keen experimenter’s
dream is to be able to order everything in
the Sullivan or Muirhead or General
Radio catalogues, it is actually quite good
fun making the best of a severely re-
stricted budget. As in practice we all
have to do this, it is well to consider what
sort of experimentation we propose to do,
because that obviously has a close con-
nection with the equipment. One would
not set out to investigate the properties of
directional aerial arrays in a small flat.
Nor would one attempt to study the re-
lationship between modulation depth and
harmonic distortion with the aid of a few
shillings and a smattering of theory. On
the other hand, it is possible to make what
might prove most valuable observations
with little more than an ordinary receiver.
The “‘ Luxembourg Effect’ was not dis-
covered by means of elaborate and costly
apparatus, nor was it predicted as a result
of intricate mathematical calculations ; the
equipment was a broadcast receiver and
slightly more than average observation.
One does not need to have much observa-
tion to have more than average.

Signal-strength Meter

Yet here was a discovery that gave the
highbrow scientists a valuable new line of
approach to the problems of the iono-
sphere. There is quite a lot of work that
can-be done without apparatus, other than
a receiver. Of course, it is much better
for such a receiver to be additional to the
one used by the family. It is essential
that it should be kept at a constant level
of efficiency, which is to say that it should
not be touched by anybody else. And for
most observations it is very helpful if
some sort of output meter is available.
The ordinary sort that measures the audio
output is not of much use when making
observations: on broadcasting stations,
with their constantly changing modulation
depth. Something that depends on the
carrier wave is wanted—a valve volt-
meter in parallel with the detector, or
even the detector itself furnished with a
suitable meter ; or, if A.V.C. is included, a
‘‘ tuning indigatos,”’ consisting of a milli-
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The Home Laboratory—
ammeter  indicating the anode current to
the controlled valves. The receiver

should be conservatively designed, not
one in which everything is working to the
limit or beyond ; stray reaction should be
negligible so that results are consistent.
The main thing is that the receiver is
utterly reliable.

‘empty).

‘ratory apparatus has been mentioned. But

S SUeo
Worrld

Punch showed pictures of (1) the old High
Street (densely packed with traffic), (2)
the new by-pass (spacious and empty), (3)
ditte, a little later, crammed from kerb to
kerb, (4) the old High Street (almost
When the crowd have rushed
into short waves there is all the more
chance for those who have stayed behmvi
on the medium-wave band.
So far nothing very suggestive of labo-

‘.

This kind of ‘‘ hook-up '’ may leok crude, but useful measurements may be made with its heip.

With this equipment the experimenter
can make systematic observations on such
things as the influence on reception of
time,, season, weather and astronomical
phenomena such as eclipses, and how

wavelength and situation of station enter -

into the results. This is work which is
most likely to be fruitful if it is co-opera-
tive, and there are organisations that
arrange for and collect data taken over a
wide area.

Experiments with Aerials

It is the short waves that,” for various
reasons, amatenrs have always found the
most fascinating. Just now attention is
especially focused on those below 10
metres. In addition to purely observa-
tional work, ultra-short waves offer the
most scope for experiment, as the popular
s-metre field days indicate. There is still
room for plenty of investigation of the
effective range of these waves. And as a
whole wavelength is only 16 feet it is

- practicable to test and compare various

types of resonant aenals without neces-
sarily having at one’s disposal enough
land to make an aerodrome.

All this sort of thing can be done with-
out making heavy demands on apparatus.
In fact, this type of experimental work
is far cheaper than the construction of
modern broadcast receivers! Even trans-
mitting is included in this statement. A
complete ultra-short wave transmitting
and receiving station costs less than a
mediocre superhet. That is not to say
that one cannot go in for even more
elaborate gear on these waves than on the
medium and long. There is television, of
course; a complete television receiver is
likely to remain beyond most purses for
some time to come, but there is no reason
why less wealthy amateurs should be ex-
cluded ; they can concentrate on such im-
portant departments as anti-interference
aerials or wide-range amplifiers.

And, of course, the design of broadcast
receivers is not yet dead. Some time ago

even when one’s choice of experimental
work can be carried on with only a re-
ceiver, it is at least desirable to have some-
thing of the nature of a laboratory, if only
for keeping the said receiver in trim. One
is very restricted without some means of
producing an artificial signal when re-
quired, measuring wavelengths, and
checking capacities. resistances and in-
ductances. Meters for checking circuits
and taking experimental readings, oscil-
lators of various types, and controllable
power supplies are constantly needed
whenever general experimental work is
undertaken ; and if one’s resources are not
by this time entirely exhausted they can
profitably be devoted to the more difficult
types of measurement, such as distortion
and HF resistance, and perhaps even to
a cathode ray tube.

But whether the experimenter can afford
much in the way of equipment, or very
little, there is always plenty that he can
do with it.

Voigt Outdoor
PA Loud Speaker

A Weatherproof Unit

THE methods which are generally
adopted for making a loud speaker
weatherproof are mot always con-
sistent with the preservation of good quality
of reproduction. Boxing in the back, while
it gives adequate protection, also introduces
a ‘“compliance "’ which may seriously affect
the response not only of the bass but also
of the lower middle register.

Messrs. Voigt Patents, Ltd., The Courts,
Silverdale, London, S.E.26, have tackled
the problem from a different angle and have
produced a weatherproof unit with the
same good quality of reproduction as their
domestic loud speaker—at least, as far as
frequencies above 200 cycles are concerned.
The type of musical items usually played at

JULY 17th, 1930

outdoor meetings suffers little from the bass
cut-off inevitable with a horn only 2ft.
square and the quality of speech is ex-
cellent. .

The front of the diaphragm is protected by
a metal grille and the back is open. A
heavier material is used in the construction
of the diaphragm, the whole of which is
treated with waterproof varnish, and to
judge from the accompanying photograph,
which was taken with speech current flow-
ing, the unit should be capable of withstand-
ing any rainfall likely to be met with in
these latitudes. To demonstrate the robust
nature of the construction, the same unit
was despatched to us for test through a
carrier agency without special packing,
labels being merely tied on the horn and
moving-coil units. Both withstood this
treatment without damage.

Centring spiders are often a source of

“trouble in PA speakers due to the large

amplitudes developed when considerations
of economy result in each unit being made
to cover as wide an area as possible. To
ensure freedom from breakdown on this
score a new type of centring device has been
evolved consisting of an arrangement of
levers giving free parallel axial movement

+The Voigt PA speaker undergoing a severe
test for waterproofness while being supplied
with field and speech currents.

without lateral play. The unit will stand
up well to the 12-watt output of - the
“ Wirveless World PA Amplifier”’ and the
high electro-acoustic efficiency results in a
really inspiring volume of sound at this out-
put level.

The price of the protected unit alone is
£18 15s., and of the horn {2z 15s., and there
can be no doubt that for this a speaker has
been produced which will justify the wuse
of the best amplifiers and microphones
available,

COLLARO RADIOGRAM UNIT

IN connection with the review of this unit

which appeared on page 47 of the July
1oth issue, we are asked by the makers to
point out that the price as a radio-gramo-
phone unit is £4 7s., and that the unit is
fitted with the No. 36 pick-up.
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BROADCAST BREVITIES

Brookmans Park Calls

Wales

ONDON Regional, despite its

comparatively local range,

has audiences in Wales and the
Channel Islands. This surpris-
ing discovery has been made
following the record response to
an appeal made by the organiser
of London Regional Children’s
Hour on June 8th last for Coun-
try Holiday Funds.

Birmingham, Too

The replies, so a census re-
veals, came from all the English*
counties except Rutland, North-
umberland, Cumberland, West-
morland and Durham. Natur-
ally, London and the Home
Counties were well represented,
but, quite surprisingly, Birming-
ham had a big showing, proving
that Midland listeners are not
tied to the apron-strings of their
local station. Devonshire, as
the census showed, has a large
number of listeners to London
Regional.

A Record Response

In all, there were about 4,000
subscribers, some 730 of them
preferring to remain anonymous.
Contributions were in stamps,
farthings, pennies. and silver,
and included Treasury notes
and cheques. The total was
nearly - £goo, which easily beats
all previous records for this type
of appeal. The nearest approach
was at Christmas, 1934, when
£754 was subscribed.
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New. Charter in Parchment

ILL life at Portland Place

be very different under the
new Charter? Probably not,
for the change-over will not be
nearly so epoch-making as in
January, 1927, when the Com-
pany awoke one morning to find
itself a Corporation. Even so,
there will be excitement and
bustle in the B.B.C.’s adminis-
trative offices, for the beautiful
new Charter, plainly writ on
parchment, will be enshrined in
its appointed place in the ac-
countant’s safe. Actually, this
will be an exact copy of the
Charter duly delivered to the
Records Office.

Governors Resign

When the present Charter ex-
pires, all the Governors' auto-
matically resign; mno doubt
several of their number will
equally automatically rejoin.

In the main, one could safely
wager that the Corporation will
be pursuing the same path a
year hence. The only difference
will be that more money will then

NEWS FROM PORTLAND PLACE

be finding its way into the tele-
vision coffers and less into sound
broadcasting. What is lost on
the Portland Place swings will
be saved on the ““ Ally Pally”’
roundabouts.

A Menace to Television ?

ALKING of roundabouts,
there are at least two of
these quite near to the television
transmitting station,
with a ‘“ bumping motors ’’ side-
show which emits sparks of ter-
rifying size and frequency—irom
the technical point of view.
The engineers in the nearby
Palace are, in fact, wondering
whether the brief, bright sessions
in the bumping motors (6d. a
ride) could be further curtailed

if they interfered with their
work.

Snakelike Feeders

Patrons of the little bier-

garten in the grounds now see,
as they raise their glasses, a
splayed out ‘‘umbrella frame ”’
formation at the head of the
mast, this being to support the
vision and sound arrays, which
should be ready in less than a
week. Like twin snakes, the

OLYMPIC GAMES. During the
rehearsals for the display to be
given at the opening of the
Games, a special light-weight
short-wave transmitter has been
used by the producer to enable
him to give orders from any
part of.the Stadium.

copper screening tubes for the
aerial feeders insinuate them-
selves through the walls of the
transmitter halls, round corners
and up the centre of the mast
to the summit.

together -

ANTI-NOISE
MICROPHONE. A
Telefunken crystal
microphone mount-
ed with the pre-
amplifier in a tube
and wrapped in
sponge rubber to
exclude vibration,
will be used by the
commentator in the
motor launch
following the -crews
at the Olympic
Regatta.

Television in Operalion

At one time or another most
of the television productions staff
had seen television before the
demonstration at Alexandra
Palace last week, but this, the
first official occasiod, gave them
an excellent opportunity to as-
sess the merits of modern high-
definition work under the best
possible conditions.

It is not an exaggeration to
say that the experience has filled
them with even greater zeal
than they already possessed. It
is now clear that television, far
from being a mere laboratory
experiment, can now offer real
entertainment value and give
full scope to the artistic ideas
of the producers and their
assistants.
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The Tenth London
Announcer

ISTEN for a new voice next
week and try to spot the
new announcer, Mr. K. 1.
Maconochie, who has just joined
the B.B.C. staff. It will not be
a so-called Oxford accent; for
Mr. Maconochie was educated in
London and then went to
France, where he did consider-
able writing. He has also been
a private schoolmaster and tutor
and conducted statistical in-
vestigations for a well-known
commercial undertaking. He
has travelled widely, and if
a knowledge of the world
is the best form of education,
then Mr. Maconochie is well
fitted to take his place among
the aristocracy of broadcasting
announcers. He will be ** Num-
ber Ten’’ on the staff, which is
headed by that doyen among
announcers, Mr. Stuart Hibberd.
“n e} e «n
Autumn Programmes
THE main changes in the
much-discussed autumn pro-
grammes revisions: will be the
introduction of dance music in
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the daytime for the benefit of
night-shift workers; broadcasts

from rehearsals of the Sym-
phony  Orchestra where a
straight “ play through’ is

possible, but omitting any of the
conductor’s instructions; and
the use of Empire programme
items in the home services.

More News Broadcasts

News bulletins are to be
broadcast at 6, 7, 9, 10 and
11.30 p.m. “* Music Hall”’ will
be shifted to 9.20 p.m. on Satur-
days to enable shopkeepers and
shop assistants to hear a pro-
gramme from which they have
hitherto been debarred owing to
the lateness of their closing
time. The ‘‘Saturday Maga-
zine "’ is to be moved to 7.30
p.m. on Saturdays.

Sunday Dance Music

Promenade Concerts will not
be given in full, except on one
night of the week; on other
nights one or two items only will
be broadcast, to suit the balance
of programmes. Empire relays
will be included whenever pos-
sible, and the Test Matches in
Australia will be described from
the ground by the Australian
cricketer, Alan Kippax, at
8.0 a.m. Concert versions of
dance music will be played on
Sundays by combinations other
than dance bands. Other Sun-
day items will include: plays;
theatre orchestra features; suit-
able outside broadcasts; and
talks, secular as well as religious.

Better Distribution

Some of the changes will come
into operation on Septem-
ber 13th; some on October 4th ;
and others as and when oppor-
tunity permits. The main
changes are not being made pre-
cisely with the object of provid-
ing more light entertainment,
but rather to obtain better
distribution of  programme
material.
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HAT are the dis-
tinguishing fea-
tures of a good
receiver? Surely

the ability to select pro-
grammes from over a wide range, and to
reproduce them with a close approach to
the original tone and volume without
interference ; which characteristics may be
summed up in the four words on which I
wrote last October—Sensitivity, Quality,
Volume and Selectivity. To these the
cautious would add Reliability, for the
most creditable technical performance is
apt to be obscured in an atmosphere of
persistent breakdowns and repair bills.

The first four features can be measured
scientifically, so that the capabilities of
different receivers may be compared easily
and accurately without introducing the
vagaries of individual judgment and local
conditions. Reliability is not a quantity
that can be read off a meter, though some-
thing can be done with *‘ accelerated life
tests.”’

The technique of measurement has done
much to push forward the development of
performance, which has now reached a
very advanced state. But of two specimen
receivers, each having equally excellent
performance, it might not be too much
to describe one (in popular nomenclature)
as a dream, and the other (equally popu-
larly) a The difference would be
in Control.

Cér Designers Should Imitate Us

More attention seems to be given to this
in the sister (or aunt?) trade of Motors. A
review. of a new car invariably devotes a
considerable proportion of space to the
steering and other controls.
motor people have nothing to learn from
radio practice, for the idea of grading an
‘“accelerator”’ so as to give something
like equal increments of power, speed, or
anything else, for each quarter-inch the
pedal is depressed seems never to have
occurred to our car manufacturers; or, if
it has, it was rejected on the ground that
the present absurdly non-linear character-
istics sustain an illusion of the ‘‘ terrific ”’
acceleration described in the advertise-
ments. But although in radio the matter
of control has been partially developed on
more scientific lines, it does not seem to
me that it gets the attention it deserves

t

Not that the -
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Control

A JOY TO HANDLE—

By
“ CATHODE RAY”

when the merits of this and
that model are being dis-
cussed.

One reason for more care-
fully considering control is
that performance has been so
largely developed, and to
some degree standardised, that scope for
further improvement lies increasingly in
refinements. ‘‘ We could not improve the
tooth-paste so we improved the tube’
kind of thing. Another is that it is possible
for much of the vaunted performance to be
thrown -away through ill-conceived con-
trols. It can no longer be assumed, as it
once was, that the operator understands
what he is doing when he turns the knobs.
The motor manufacturer who had refused
to -provide synchromesh gears ‘on the
ground that he personally could make a
perfect ‘‘change’ with the old 'sort
would have lost a lot of sales by now, if
not his entire business. Even the tech-
nician dislikes a receiver with bad control,
though his skill may enable him to get
everything out of his set that it has to give
—he may in fact dislike.it more violently
than the general public because he knows
how much better it could be.

How ought control to be arranged? It
ought, of course, to provide for the changes
of wavelength, volume, and so forth, that
are necessary or desirable. It ought to
provide these facilities in a logical and
effective way, so that without mental or
physical effort the operator gets the best

results from the receiver. The early sets,

OR THE REVERSE

he had a wavemeter. There were other
knobs in plenty—all plaiply marked, per-
haps, but only in such terms as ‘‘ Re-
action”” or ‘“Aerial Circuit Coupling,”’
which bore no obvious relation to the
effects which were produced, such as loud-
ness, stations, or freedom from inter-
ference.

One Knob : One Job

In the perfect receiver each separate
control—or at any rate each separate
movement of a control (for sometimes one
knob is made to do different duties accord-
ing to the way it is moved)—should have
a single function that becomes immediately
obvious on operating it. When one ap-
proaches a receiver the natural impulse is
to turn all the knobs and see what hap-
pens. It is confusing if, for example, the
selectivity control alters the volume, or the
volume control shifts the tuning. One
would not favour a car in which the clutch
pedal also turned on the headlights and
opened the doors. Some change in tone is
perhaps inevitable when the selectivity is
altered, but even that can be greatly mini-
mised. If one knob is turned and found
to make the programme louder or softer,
then the operator should be justified in
assuming that it is the volume control that
he has got hold of. Ideally, no other con-
trol should have any effect on volume. In
practice it is difficult to prevent the tuning
control from doing so, but even that can
be managed. It can also be arranged that
the tuning control has no effect on the
tone.  Self-centring circuits " (automatic
tuning control) assure expert tuning for all.

To achieve this

==n ultimate simplicity in

operation the appa-
ratus behind the
panel must unfor-
tunately be very
complex. But that
is no excuse for slip-
shod controls even in

15008
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the simplest and

cheapest type of re-
ceiver. The reaction
control, for instance,
is fortunately obso-

Fig. 1.

on the scale).

with several separate tuning dials, could
hardly be brought to the best combination
of adjustments even by an expert unless

An example of how correctness and simplicity on the front

of the control panel must often be achieved by less simplicity behind.

The simple semi-circular condenser vane (a) leads to the malformed

scale shown below (11 station channels between each pair of marks '
To get the uniform scale (b) it is necessary to adopt

the less simple condenser vane shown above.

lescent; but where it
is needed to make the
best of a simple type
of receiver it should
at least not display
the vulgar error of
causing oscillation over the major portion
of its adjustment, or of varying greatly in
effectiveness according to the wavelength.
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Control—

The obvious—but too often unconsidered
—requirements of convenient manipula-
tion and smooth but steady and firm
mechanical motion can be met, just as-in
the more advanced types of control.

It is no sign of good design if one knob
moves so slackly that it will hardly stay
put, another obviously moves a contact
over some uneven surface, another moves
il jerks, and a fourth is so stiff as to hurt
the fingers. All should set a uniform
standard in smooth, steady movement.

These mechanical properties ought to be
matched by the electrical. Quite early in
the art it was realised that the type of
tuning condenser that is simplest as a con-
denser is most troublesome ‘as a control,
because of the very non-uniform distribu-
tion of stations, which are crowded at one
end and sparse at the other. So the
‘* straight-line-frequency "’ condenser was
devised (Fig. 1).

The ‘“unmiform’’ volume control simi-
larly is far from uniform in its ultimate
effects on the ear, so the ‘“log’’ control

Wireless
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Fig. 3.  If tone controls were fitted with a
printed scale, many of {hem would have to
be like this.

no good ; the range must be right.
necessitates good AVC, with a delay velt-

age so chosen that when the volume con--

trol is nearly at its MAX end all normal
stations give the full undistorted volume of
which the set is capable (Fig. 2). The
little extra in hand is for abnormal sta-

tions, or to let the
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(a)

owner feel he is not
working the set ‘“all
out.”” The remain-
der of the adjust-
ment, down to MIN
or OFF, 1is then
available for gradual
smooth fading out,
or down to any de-

maximum.
Tone controls,
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MICROVQLTS where fitted, are al-
most invariably open
to criticism both as
regards gradation
and range (Fig. 3).
The standard to aim
at is much more con-
troversial than in the
case of volume con-
trol. But most of

e i
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istence do not even
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come within the
boundaries of con-
troversy.

worth controlling at
all, is worth control-
ling well. For what
is meant by ‘‘ well,”’
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100,000 1,000,000

MICROVOLTS
INPUT
see .my remarks of
October 11th last on

Fig. 2.

or less drastically.
the signal strength.
strength.

was advertised and in some cases approxi-
mately manufactured. There are still
many receivers in which most of the con-
trol of velume is concentrated in a small
angle of knob movement. And it is not
enough to have uniformity; a uniform
gradation from loud to abominably loud is

(a) When a sensitive receiver is unprovided with AVC, re-
ception of very weak stations is marred by noise, and almost all others
are bound to be distorted unless the hand volume control is used more
(b) Effective AVC with a suitably chosen delay
voltage puts gross distortion out of the range of adjustment whatever
(c) QAVC ensures that noise-ridden programmes
are entirely suppressed and all others appear at practically uniform

The companion ad-
justment for quelling

noise suppressor or
Q-level control. In
conjunction  with
AVC it is possible to
arrange things so that any station too weak
to be heard above the general noise is sup-
pressed entirely, and all above that level
are sent through at equal strength.

As for tuning control, what can one say?
At least it must be admitted that manufac-
turers have tried (see *° The Ideal Tuning

- This

sired level short of .

Selectivity, if it is

Variable Selectivity.

interference is a .

Scale,”” 3/1/36). The findings in that
discission. were that a .tuning control
should have.an easily and fully visible
scale, with “station tiames, and should be

telated ‘to the waveband sw1tch in such a
éway that operation of the latter brings the

appropnate scale inito action. That, inci-
dentally, is the manner in \vhxch the activi-
ties of the waveband switch’ are made
self-evident; and, apart from sure” and
silent cont: nd’ smeoth aciaon, 1s about
all one ask ofit.

HYVOLTSTAR

An All-Wave-. Superhaet with a
. Reflex Clrcmt

ALTHOUGH of consxderably lower price,

this receiver mnevertheless shows " its
telationship w1th the Hyvoltstar “Ten“
and ‘ Eight’’ models previously reviewed
by its high overall magnification.

We have had an opportunity of -trying
out this set for a short period, and had we
not been previously acquainted with the cir-
cuit diagram, it would have been easy to
have been deceived into thinking that at
least five or six valves were responsible for
the range available and the ‘‘punch”
delivered by the loud speaker.

The short-wave range covers 16.5 to 32
metres, and if a certain amount of second-
channel gives the impression at first of a
scale more densely populated than is really
the case, the true performance is neverthe-
less obviously more lively than that of the
majority of small all-wave superhetero-
dynes.

Band-pass ‘tuning on the medium- and
long-wave bands and a single tuned circuit.
on short waves.precede. the octode frequency
changer, which is followed. by a.pentode
acting both as an IF amplifier and first LF.
stage. Signal rectification is effected by a
Westector, which also provides the AVC
bias for the first stage. The output valve is
a power pentode, and the heatérs of all the
valves are, of course, of the high-voltage
AC-DC type.

The controls have been  simplified and
there is° no neon tuning indicator, but the
wide-range tone control and -the. two-speed
tuning. dial with a fine adjustment ratio of
100: 1 have been retained.

A reflex type ‘circuit gives the Hyvoltstar

“Four’’ a lively performance.

The price of the set is fifteen guineas, and.
the makers are Universal High Voltage
Radio, Ltd.,.28-29, Southampton Street,
Strand, London W.C.2.



HE ideal method of determining

the worth of a receiver is to take

it into a properly equipped labor-

atory and get actual numerical
results showing what the set can do and
not do, and how it compares with accepted
standards. That, of course, is a council
of perfection; in ordinary practice it is
very difficult to make a trustworthy esti-
mate of the receiver’s performance, be-
cause not only are such things as standard
signal generators lacking, but it may not
even be possible to carry out the test on
one’s own home ground. The conditions
may be largely unknown, and familiar
standards of comparison, therefore, absent.
All the more need, then, to consider how
to set about the job properly.

For the purpose of illustration we will
first take a simple HF-det.-LF receiver—
not that it is any longer the standard
British set, but because it serves admir-
ably as a starting point.

Taking a battery-fed model as an
example, it is obviously desirable to give
the set every chance by making sure that
the batteries are ‘‘ up’’ and that aerial and
earth are properly connected. Anode cur-
rents may be checked and bias adjusted to
give the best compromise between extrava-
gance on the one hand and starvation on
the other. A good idea of the maximum
volume obtainable (an important point in
any battery set) can be had by carefully
advancing the volume control up to the
point where any further increase results
merely in distortion—or even in a slight
falling-off. It is like an oil lamp which,
if the wick is turned up beyond a certain
optimum point, smokes (distorts) and
gives less light (volume) than before.

From Speech to Orchestra

In judging volume, it is hardly possible
to take too much account of the nature of
the surroundings. A very large room full
of things (e.g., a showroom or store), a
predominance of sound-absorbing surfaces
—curtains, upholstery, people—or a back-
ground of noise—machinery, traffic, con-
versation—all reduce the apparent volume
to a small fraction of what would be heard
in a small quiet room. And in consider-
ing tone, listen to some representative
programmes, including at least speech,
piano, and full orchestra; preferably not
records or ‘“O.B.s.” '
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IsItUp To Standard?

POINTS TO REMEMBER IN ASSESSING THE
PERFORMANCE OF A RECEIVER

ONDITIONS, both local and etheric, have such a profound
influence on the performance of a wireless receiver that
it is never easy to come to a definite conclusion as to its

behaviour.

This article, though perhaps most useful to the

would-be buyer of a set—and especially of a second-hand
set—contains much advice on this subject that is useful to all
wireless users.

The next thing is selectivity. This is
where a good deal of judgment, mixed,
unfortunately, with guesswork, is neces-
sary if the test is carried out, say, in
central London with an outdoor but badly
screened aerial, whereas the set is to be in-
stalled in Bournemouth with a good
outdoor aerial. In some places there are
twe medium-wave local stations within a
few miles; in others only one mediumn-
wave local, the other being Droitwich.
Others, again, have no locals within
‘“swamping’’ distance.

When the situation of the test is different
from that of ultimate use, it is necessary
to visualise the latter all the time and try
to make allowance for the various differ-
ences. Contrary to what is sometimes
affirmed, greater selectivity can be ob-
tained with a large aerial, because the
wanted signal, as well as interference, is
picked up more strongly and the coupling
can then be made looser, thus improving
true selectivity. In trying to estimate if 2
certain station, not working, would be
interfered with by another station which
is working at the time of the test, remem-
ber that a weak background of the un-
wanted station is destroyed by the carrier
wave of the wanted station, quite apart
from any audible shouting-down.

Assuming the most usual condition of
two medium-wave locals, obviously the
minimum requirement is that each of these
should be obtainable at full volume with-
out the other. Even a ‘‘ genuine antique ”’
should be able to do this with appropriate
adjustment of the selectivity control. A
simple ‘“det.-2 LF’’ set would probably
require a touch of reaction.

Then, by using full reaction and cutting
down on ‘‘selectivity’’ or ‘‘volume”
you can see what else can be received at
useful volume without local interference.
Here, of course, due allowance—a very
large one—must be made for the daylight-
darkness effect. During daylight the
problem is to bring the stations in; after
dark it is to keep them out. Previous ob-
servant experience with any set at different
times of day and year will show one what
to expect. In the London area it should
at least be possible to receive Hilversum

on 301 metres when both locals are on.

A special point to watch, particularly
in the type of set taken as an example, 1s
medium-wave break-through. Set the tun-
ing near the low end of the long-wave
band when the medium-wave locals are -
working, and note whether they break in.
The results must be judged in the light of
what you intend to get in this region ; un-
less one is specially interested in aircraft
stations, Luxembourg may be the lowest
station on this band to be seriously con-
sidered. .

Selectivity tests having been completed,
it is likely that sensitivity, or range, has
automatically been covered. For further
information it is sometimes worth seeing
what can be received with an indoor aerial
(the outdoor aerial, if any, being kept at
a distance and preferably earthed). And
when a frame aerial set is being tested,
remember that reception may be almost
nil inside a modern steel-framed building ;
so beware if it is to be installed in a block
of flats!

Some Small Details

How do the controls work, mechanically
and electrically?  Are they smooth in
both respects? Is the wave-change switch
noisy when waggled slightly during a pro-
gramme? Is the volume control, if any,
noisy? Is reaction *‘floppy,” making it
difficult to adjust to a sensitive position?
This test must be made at intervals all over
both wavebands. And put down a bad
mark if at any point there is threshold
howl. Is there any backlash in the tuning
controls? If calibrated, is the scale accur-
ate, and is its accuracy affected by
different aerials or by reaction or selecti-
vity controls?  Give the set a shaking and
see if any loose contacts or connections
are revealed by noises from the loud
speaker. Tap the detector valve and note
whether there is a tendency to sustain a
microphonic ring. Run it at full volume
and listen for speaker rattles. If at all
possible, put a few hundred ohms resist-
ance in series with the HT battery (assum-
ing it -to be a reasonably fresh one).
There should be no serious deterioration in
tone, though there may be a drop in
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volume. Certainly, there must be no con-
tinuous howl with anything less than 1,000
ohms. When testing the reproduction of
a set employing a Class B or QPP otitput
do not fail to observe it at all volume
levels, as distortion may be bad at a low
level. A

Quite a considerable point with an
oldish set is the likelihood of replacing
valves or other parts. If the valves are
quite obsolete one may be forced to alter
the receiver extensively. And that, with
a really old set, is seldom worth while.

A mains version of a similar type of set
calls for similar treatment, with the im-
portant addition of a hum test. The hum
level depends very much on the nature of
the supply,- and may be many times
greater in some places than others, or even
at different times of day (when different
plant is in use). But the important thing
to remember is that any of the conditions
already mentioned as moppingeup the
apparent volume are quite unsuitable for
judging hum. Unless the set is to be in-

variably heard in a noisy place one must

estimate hum in a really quiet room.
Observe it under various conditions—
mains plug reversed ; earth on and off; a
powerful unmodulated carrier tuned in
(for modulation hum).

Exposed ¢ Live » Metalwork

Finally, the question of safety. Try
touching all exposed metal parts (not for-
getting grub screws in knobs) with an
earthed wire and with the mains plug each
way round. A very small spark need not
give rise to alarm, but anything like a
splash or a blowing of fuses cannot be
tolerated. AC models almost always sur-
vive this test, but not all DC or ‘‘ uni-
“versal”’. sets.

One other example may be taken, to
represent the more .modern classes of re-
ceiver. Here it is:—

Four-valve AC superhet-heptode fre-
quency-changer, variablesmu pentode as
IF stage, double-diode-output pentode,
full-wave rectifier; tuning control marked
with station names; wavechange switch
(long, medium, and gram.); volume con-
trol and on-off switch; tone control; in-
ternal moving-coil permanent-magnet
speaker ; aerial, earth, pick-up, and ex-
ternal speaker sockets.

The intermediate frequency is a useful
thing to know ; it helps one to decide what
particular faults to look out for. As our
specimen has only a two-gang condenser
—oscillator and one pre-selector—it is
probable that the IF is 465 kc/s or there-
abouts, and not in the 120 region, which
generally necessitates at least two signal-
frequency tuned circuits to ensure reason-
able freedom from second-channel inter-
ference.

When the set has been switched on and
warmed up, turn the volume control to
zero and note the ordinary hum. The
modulation hum tests can be kept in re-
serve for the ‘'3 minutes™ interval in the
National Programme’’ which invariably
occurs just as one settles down to listen
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to local-station quality. This, incidentally
is the next item on our agenda. There is
no lack of volume with -the average
present-day set, unless, perhaps, the AVC
delay voltage has been fixed too low. It
should be adjusted so that any station
of reasonable strength is capable of slightly
overloading the last wvalve when the
volume control is set to maximum.  So
far from-full volume being inadequate, it
is more likely that the cabinet is inade-
quate for the volume. Look out for rattles,
booms, and vibrations when running ““ all
out.” :

One of the vilest products of the radio
factory is the receiver which, when heard
at a distance, gives nothing but a series
of grunts, whatever the programme. This
is due to box resonance, in combination,
perhaps, with sideband cutting and a tone
control set at ‘““Low.” As a certain
amount of sideband cutting is inevitable

RESPONSE

FREQUENCY
(a)

RESPONSE

FREQUENCY 1

. (b) - !

Showing (a) the responses corresponding to .
the extremes of adjustment of a good vari-

able selectivity device, and (b) those of a
one. .

in order to provide for selectivity, the
listener whose taste is not hopelessly de-
praved will most often turn the tone con-
trol to ‘“ High’’ and keep it there. Inci-
dentally, it is a good point if the tone con-
trol gives a smooth variation of tone and
not a change confined to a small propor-
tion of the range of adjustment. A
separate tone control is not generally in-
cluded when variable selectivity is pro-
vided, because the one control serves both
purposes.

Naturally, one looks for a very different
standard of selectivity from that of the
previous example. In fact, unless ‘the
locals are very local, it should be possible
to get any station clear of any other—
assuming, of course, that they are work-
ing at their full 9 kc/s separations and
are not gate-crashers. Only very excep-
tional sets, with a larger number of stages,
can really be expected to separate the

#

OT.

stations working on the next channels to
those in whose primary service area the
receiver is. situated.. Most: people: have
their: pet-tests. A usual one is to réceive
Zeesen: “between: Dreitwich - and . Radio-
Paris! - What this feat: signifies depends
very largely on how - far off Droitwith
happens to~be; but: success, even .in its
neighbourhood,. may not always ‘be taken
as a réecommendation. It may merely
mean that :the set:is so selective that
decent'quality'is impossible.  That:is where
variable selectivity. comes:in. * If the set -
possessed it you would have to pay special
attention to whether-the ‘control gave:a
nice smooth change from a'single, very
sharp, highly selective, but - probably
horribly’ muffled, response to a good flat
top spreading equally each side, with no
acute double humps or assymmetry. ‘And,
also, that the volume was not unreason-
ably affected at the same time. But it is
unfair to tune with it.in the broad con-
dition and’ then expect it to remain pro-
perly tuned when selectivity is increased ;”
always do the initial tuning in the most
selective condition. :

Even a ‘““short”’ superhet should have
a range including the most prominent
stations in daylight and almost every-
thing at night. But it"is not-uncommon
tor the sensitivity to fall off quite badly
over part of the waveband, especially the
lowest wave region; be on the look-out
for this. Higher sensitivity is not so much
intended to bring in still more stations,
but to provide plenty in reserve to keep
a station up to the AVC delay voltage
even during quite a bad fade, also be-
cause the more numerous stages needed
for high sensitivity lead at the same time
to improved selectivity, and, further, to
retaiti a good range when a bad aerial is
unavoidable.

Testing the AVC

.Some attention should be given to
AVC ; note how many stations come in at
comparable strength at a fixed setting of
the volume control” (making due allow-
ance for the nature of the programmes).
And, if there is QAVC, see whether a
station that is only just strong enough to
overcome the suppression is noticeably
distorted ; this is a common fault, When
a tuning indicator is supplied, try it care-
fully on stations of various strengths ; see
that it is sharp enough in action and that
it really does help one to tune accurately.

The various controls should be exam-
ined closely, as advised for the previous
example. Pay particular attention to the
calibration. If it is badly out, it gives one
reason to. suspect ‘the adjustment and
“lining-up”’ generally-—a fault which
leads to many of the- superhet’s special
troubles. Apart from poor sensitivity and
selectivity, whistles and repeat points are
increased. Some specimens are.alive with

-whistles from end to end of the tuning

scale. There are.several other causes of
these beside second-channel interference.
- If very close to a powerful station it
requires good design’ to avoid a number
of actual programme repeat points. - It is
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Is It Up To Standard ?—

easy to mistake these for other and more
distant stations in the B.B.C. system, but
at night, when there is a practically continu-
ous array of stations all over the wave-
band, such repeat points are almost bound
to interfere and cause whistles.

When there are two medium-wave locals
at very short range look out for a repeat
point 1n the long-wave band. There may
be oscillator harmonic whistles at the
lower end of this band. And if the IF is
about 120 kc/s look out for a whistle
on top of Luxemburg. There will prob-
ably be second-channel whistles at
medium wavelengths corresponding to
twice this frequency below that of the
local stations, but not when (as in our
example) the IF is 465 kc/s.

Designers are getting so cunning that
it is now possible to scrutinise a set most
closely and not discover a single whistle

or repeat point. But more often there are

at least two. ,

Other types of receiver require their
own special tests—the **
for instance. Conditions vary so much
from day to day or even from hour to hour
that it is practically impossible to form
a really reliable estimate of short-wave
performance. But you can find out how
it ‘““handles’’ and whether the tuning
drive has a sufficiently low gear for pre-
cise adjustment.

DISTANT
RECEPTION NOTES

T’S curious how low-powered stations
Iare sometimes received with consider-

able volume at great distances in this
locality or that.
happened to turn the tuning dial of a not
particularly sensitive set, that I was trying
out, down towards the lower end of the
medium-wave band. Much to my surprise
I came across a transmission that was posi-
tively roaring in. It was clearly not one
station, but two or more working in syn-
chronisation, for characteristic wobble was
there. The meter showed that the fre-
quency was I,474 kilocycles, and sure
enough, my belief that I was hearing Ply-
mouth and Bournemouth was confirmed
presently by the voice of the Regional
announcer. Bournemouth is 8o miles from
me as the crow flies and Plymouth 190.
To hear the stronger station (Bournemouth,
1 kilowatt) in the broadest daylight at tre-
mendous loud-speaker strength would be
strange enough, but it seems rather queer
that the tiny 0.3 kilowatt Plymouth station
at nearly 200 miles from me and nearly 110
in a straight line from Bournemouth could
be strong enough to cause a pronounced
wobbling effect.

This wobble is not always obtrusive if
one station is much stronger than its wave-
length partners in synchronised working.
On 251 metres, for instance, it is often
possible to hear Frankfurt quite clearly
though the wavelength is shared by one sta-
tion of 5 kilowatts (Freiburg-im-Breisgau),
two of 2z kilowatts apiece (Coblenz and
Trier) and two of o.5 kilowatt (Cassel and
Kaiserslautern).

Auystralia is known to most long-distance
enthusiasts entirely by its short-wave sta-
tions, such as Melbourne (VK3ME) and

all-wave’” type,

The other afternoon I .

Wireless
World

Sydney (VK2ME). It will come as a sur-
prise to most of them—it certainly did to
me when I was chatting with an Australian
enthusiast—to learn that there are over 8o
broadcasting stations in that huge, though
sparsely populated continent. Though
her population is considerably less than
that of Greater London, Australia has three-
quarters of a million wireless licenses in
force, despite the fact that the fee is one
guinea. New Zealand also has a flourishing
and progressive  broadcasting = service.
Four high-powered transmitters are already
in service and one of 60 kilowatts will
shortly be opened at Wellington. Owing to
the difference between our time and that in
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Australasia it is doubtful whether medium-
wave stations in either Australia or New
Zealand will ever be logged by even the
most enthusiastic of D Xers here. )
Yugoslavia is going rapidly ahead with
a big regional scheme which will bring her
broadcasting system right up to date. The
scheme centres about a 1oo-kilowatt trans-
mitter for Belgrade which will be relayed by
a 25-kilowatt plant at Zagreb and trans-
mitters of about 10 kilowatts in two other
important towns.  As the present z.5-kilo-
watt Belgrade station is not infrequently
logged in this country, its powerful family
should provide interesting quarries for the
long-distance man. D. Exkr.

G.E.C.
Amplifier

Model BCS.1587

INCE fourteen watts is
S not an excessive output,
even for home and ex-
perimenters’ use, the
BCS.1587 power amplifier
made by The General Elec-
tric Co., Ltd., Magnet House,
Kingsway, London, W.C.z, .
can well be described as a general-
purpose model. It is, indeed, de-
signed to be especially flexible in that
either ~microphone, gramophone or
radio signals can be put into the amplifier,
while the output can be fed to loud speakers
of 1.25, 2.5, 7.5 or 15 ohms impedance, in
addition to which there is a separate winding
on the output transformer for a 6co-ohm
impedance load. This may be a transmis-
sion line to distant loud speakers with suit-
able line transformers, or it could be used
for home recording with a cutter head of the
correct impedance.

The amplifier has three stages, the first
being fitted with an Osram MH41 valve
resistance-capacity coupled to an MHy,
which, in turn, is coupled by a parallel-fed
transformer to two PX2j5 valves in push-pull.

The three amplifying stages are normally
only used with a microphone, and with radio
or gramophone inputs this valve is cut out
and the signals applied to the second valve

G.E.C.

power

14-watt AC-operated all-purpose
amplifier, Model BCS.1587, and
moving-coil microphone.

smoothing is included for the two early

‘stages, while the mains equipment is indi-

vidually screened, with the result that the
hum level is very low.

The amplifier has a very good frequency
response, both with two and with three
stages, as can be seen from the curves repro-
duced here. These are the maker’'s curves,
but they have been verified by our own
measurements and found to agree through-
out the frequency range covered.

When the amplifier is used for gramo-
phone or radio reproduction an input of 0.77
volt is required for full loading.

A useful feature in the design of this
amplifier is that the microphone transformer

-is easily changed for

one of suitable ratio
to suit different

+

microphones, though

INPUT
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[~
Z

I
N

the one normally
included is for the

+

G.E.C. moving-coil
model type BCS.-

1580. This is a very
good microphone for

- —
]

N normal purposes and
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[ performs excellently
with the amplifier.

Provision is made

§..

4
8,
8,

10,

Response curves of the G.E.C. all-purpose power amplifier.

in the chain. These changes are made by
built-in switches.

As the overall gain of the amplifier is par-
ticularly high, for it needs to be since the
microphone that is intended to be used with
it is a moving-coil type, an extra stage of

for operating the
amplifier on 200 to
250 volts AC sup-
plies, and thé price, in chassis form as
illustrated, is £25 ros. complete with valves.
The BCS.1580 moving-coil microphone
costs £5 108.

There are several styles of stands avail-
able for this and other G.E.C. microphones.
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Dutch Broadcasting House
HE new headquarters of
AVRO, the largest Dutch
broadcasting association, were
opened recently in Hilversum.

Over 100 -miles of -electrical
wiring are contained in the
house. The main studio is

fitted with a British-built organ. -

Henry Hall in Flames

UPERSTITIOUS natives in
Southern Rhodesia are said
to have been greatly disturbed
by hearing a mysterious voice
emerge from the midst of a fiery
furnace, the tone of the voice
being ‘cool, calm, and collected
despite the fury and heat of the
flames whente it came. The
occasion was the burning down
of a miner’s hut which had be-
come ignited through the over-
turning of a lamp. Apparently
the heat had, in some manner
yet to be discovered, set in
operation a short-wave battery-
driven set which happened to be
tuned to the Empire trans-
mitter at Daventry. The voice
was that of Henry Hall, who
was making his customary an-
nouncement at the commence-
ment of a broadcast. '

Extensive German
Developments ,
XTENSIVE development
plans have been undertaken
by the German broadcasting
authorities, who have bought a
large site adjoining the existing
Broadcasting House in Berlin,
and are preparing to erect a
building there, which, it is said,
will be one of the finest in the
world. This new building will
take several years to complete,
and so temporary wooden build-
ings are to be erected in the
grounds. In the meantime a
new short-wave centre consist-
ing of several transmitters has
been completed at Zeesen, ad-
joining the existing short-wave
and Deutschlandsender stations.
The completion of these trans-
mitters has been hurried forward
in view of the requirements for
broadcasting the Olympic
Games ; afterwards they will be
utiiised for the purpose of ex-
tending Germany’s world-wide
international broadcasting
service.

Old Idea Resurrected

THE battery-operated portable

electric  radio-gramophons
has once more made its appear-
ance, this time in Germany, and
will probably be seen at the
Leipzig Autumn Fair. Old
readers will remember that an
instrument of this kind was
shown at Olympia many years
ago, but it apparently failed to
achieve popularity,

American Amateurs
Protest

T a recent Federal Communi-

. cations Conference Ameri-
can amateurs made a strong bid
to be allowed more elbow room
in the ether. Mr. K. W. Warner,
of the American Radio Relay
League, , pointed out that
the emergency communications
maintained’ by amateurs during
the disastrous floods of last
March had shown. once more
the enormous value to the
Government of an efficient ama-
teur organisation. In view of
this fact he pleaded for an ex-
tension of the amateur fre-
quency band, pointing out that
there was considerable con-
gestion on the existing band.
This congestion was so great, he
said, that on one internation-
ally used band of amateur fre-
quencies there are no fewer than

bookings that have been made
that the crowds will be so enor-
mous that it will be abso-
lutely impossible to aceommo-
date everybody in the stadium.
A large number of television
looking-in theatres is, therefore,
to be established in Berlin, and
the Games are to be relayed to
these, sound as well as vision
being, of course, included. It is
highly probable that this tele-
vising of the Games will lead to

" many of the hotels establishing

viewing rooms for their guests,
and undoubtedly a large num-
ber of television receiving sets
will be sold to the public. Itis
probably a little too much te
hope that the same facilities
will be provided in London next
May for the benefit of the
crowds of people. who would
naturally like to see the actual
Coronation ceremony. '

Station Names Confusion
GREAT deal of confusion
often arises concerning the

identity of a broadcasting

station owing to the habit of
giving it various names indicat-
ing the situation of the tranms-
mitter as well as the studio.

Often the transmitter is many

miles from the studio, and

although people in this country
may

realise that Brookmans
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a station after the place where
its studio is situated. Thus,
Heilsberg is now called Konigs-
berg I, “while Mihlacker is
called Stuttgart, and so on.

Quartz Hunting in
Rhodesia

HE demand for quartz

crystals which wireless de-
velopment has caused has added
a new zest to the lives of pro-
spectors -in Southern Rhodesia.
Hitherto these crystals have
been of little value, but now

‘that there is a market for them

they are being avidly sought.
They can be detected by the
fact that they cannot be
scratched by a knife. How-
ever, although all quartz crys-
tals possess the property of
unscratchability, all unscratch-
able crystals are not quartz,
some of them being a far more
valuable substance, namely,

topaz.

New Ultra-short Wave-
length Possibilities
RECENTLY the first public

demonstration was given of
the new ultra-short-wave circuit
between New York and Phila-
delphia. Wavelengths of the
order of 3 metres are used, and
since they have scarcely more
than optical range, two auto-
matically  operated repeater
stations are used at a distance
of approximately 30 miles apart
to cover the total of 91 miles
separating the two cities. Again,
owing to the limited range of
these ultra-short wavelengths,
there is no interference with
other services. Although such a
circuit could, of course, be used
to carry: ordinary telegraphic
traffic, this is not the object of
the R.C.A., which is responsible
for setting it up. The R.C.A.,
apart from developing the
system for use as a television
link, has its eye on the bulky
mail bags of the postal service,

four hundred stations crowded
into each communication chan-
nel. Although representing no
less than 92 per cent. of the
wireless stations in the U.S.A.,
he complained that amateurs
were restricted to 7 per cent. of
the wavelengths above 5 metres.

German Bright Idea

T has been left to the German
authorities to be the first to

call in television to solve a diffi-*

culty which could not have been
overcome by any other means. In

spite of the tremendous prepara- "

tions that have been made to
enable visitors to view - the

Olympic Games this year, it is

already clear from the advance

The well-known’
1,807 - metre
Lahti transmit-
ter. Under the
new German
system of station
naming it would
be known as
Helsinki,

Park and London are merely
two names for the same station,
foreigners may easily be con-
fused. Similarly English
listeners may be confused by
the same sort of thing occurring
in the case of foreign stations.
Realising this state of affairs, the
German authorities' have now
made it a definite rule to name

for the possibility is envisaged
of establishing a facsimile letter
service by inducing business
men and other people to have
telegraphed facsimiles of their
letters delivered to their corre-
spondents in a few minutes
instead of waiting a whole day
for the originals to be delivered
by mail.
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THE FESTSPIELHAUS, BAYREUTH, which was founded during
Wagner’s lifetime and now sets the mode and standard for Wagner

productions.

“Lohengrin "’ will be relayed from here by the National

and Regional transmitters and most of the European stations on Sunday.

next seven

DURING the
outstanding

* days two
continental musical festivals
are included in the pro-
grammes. On Sunday two
relays will be given from the
Wagner Festival at’ Bayreuth,
which will include the first and
second acts of ‘‘Lohengrin.”’
Act I will be relayed at 4 by
the Regiona! transmitter and
Act II at 5.50 Nationally.
The orchestra, which is the
best Wagnerian combination
Germany can provide, will be
conducted by Wilhelm Furt-
wingler, and the cast is to in-
clude Max Lorenz in the name
part, Maria Miller as Elsa,
Jaro Prohaska as Telramund,
and Margarethe Klose as
Ortrud.

The second occasion is on
Tuesday, when the Vienna
Philharmonic Orchestra, con-
ducted by Bruno Walter, will
be playing in the Festival Hall,
Linz (Upper Austria), during
the Bruckner Festival Concert.
This will be relayed from 8 to
9.45 in the National pro-
gramme.

<P . << <P
OPERATIC MUSIC

To-nigHT (Friday) at 8 will
be the first occasion on which
the Sadler’s Wells Orchestra

has broadcast from the studio.
Conducted by Warwick Braith-
waite, they will be heard in a
programme of operatic ex-
cerpts, including:  Three
Dances from Smetana’s ““ The
Bartered Bride’’; a scene
from Stanford’s ‘‘ The Travel-
ling Companion’’; a scene
from Verdi’s ‘‘ Falstaff,”” and

the Overture to ‘‘Tann-
hauser.”’
< < <
CAMPING .
THE Saturday evening

Sports Talk this week will be
devoted to camping, which
was, until a few years ago, the
pastime of a minority. It
has now become the mode of
holiday for an increasingly
large number, many of whom
have little or no knowledge of
camp life. To such, and for
that matter to old hands also,
the talk by H. J. Lewis at 6.30
(Nat. and Reg.) on Saturday
should be helpful and instruc-
tive. :
< < <=

TENNIS AND SHOOTING
TENNIS comes into the pro-
grammes again this week.
The Inter-Zone Finals between
Australia and Germany in the
Davis Cup Competition will

-will

uide

~ Outstanding Broadcasts at Home

be the subject of running com-

' mentaries in the National pro-

gramme from Court No. 1 at
Wimbledon on Saturday at 3
and 4, and again on Monday
at 3.30. ’

Captain E. *H. Robinson,
who is himself a crack shot,
comment, from  Bisley
Camp, on the final stage of the
competition for the King's
Prize on Saturday at 3.15
(Nat.).  Captain Robinson,
who is, by the way, also a well-
informed wireless enthusiast,
will hold even the uninitiated
with his genial remarks.

<& <6 <

TAUBER’S CAREER

Marx H. Lussock has de-
vised an interesting scena on
which to form the programme
when Richard Tauber, with
the Theatre Orchestra, broad-
casts on Sunday at ¢.30
(Nat.). This will consist of
five manifestations of Tauber
during his career. There will
be Tauber of Grand Opera;
the Lieder Singer; in Operetta
—which will include ‘‘You
are My Heart’s Delight’’; as

composer and as conductor.

These last two. will be illus-

trated by Tauber conducting

the orchestra in his own works.
< ¢ <5~

HIGHLAND GAMES

A FEw miles up Loch Lo-
mond from Balloch is the
beautiful  village of Luss,
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or th

where the big event of the year
is  the Highland Games.
George Blake will give a com-
mentary from the Games Park
in the National programme at
3.30 on Wednesday. There
will, of course, be pipe music,
which is never heard to such
fine advantage elsewhere.

“DINING OUT”
SYDNEY BavNes and his
Orchestra, who are taking

over the work of the Variety
Orchestra, the members of
which are on holiday, appear
to-night in a programme of
light music entitled ‘‘ Dining
Out’ at g (Nat.), with Helen
Mackay and Leshe Mitchell.
<> <= <%=

JOHN KEATS

A PROGRAMME by E. V.

Davenport and Dorothy Mar-
garet Stuart based on the life; .

letters and poems of John

Keats is to be broadcast on’
Sunday at 9 (Reg.). The title:
programme,’”
which is to be produced by

given to this

Barbara Burnham, is ‘‘ Went-

C

worth Place.”” It was at Went~
worth Place, near Hampstead"

Heath,

that Keats first met"

Fanny Brawne, and where he-
spent the last distressful weeks
preceding his departure for

Italy. The play, which covers
the period from October,

1818, to September, 1820, in- .

cludes the occasion on which,
when listening to the nightin-

gale in the garden,"
he wrote that im-

mortal poem, ‘“Ode
to a Nightingale.”’
Ending with the
last tragic days of
the young poet’s
life, listeners will
be left with the
impression that,
though the end was
tragic, it did not
come before the
poet had delivered
his message.

JOHN KEATS, from
the painting by
Joseph Severn. A
feature programme
on Sunday at 9 (Reg.)
will deal with the
life of this tragic
young poet.
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d Abroad

‘““MR. BARLEY’S ABROAD
Turs musical comedy, which
has been written expressly for
broadcasting and will be given
its first performance at 8 on
Monday (Nat.) and again on
Wednesday at 8.50 (Reg.), is
built around Mr. Barley’s
habit, whenever the telephone

bell rings, of instructing his
secretary to say: ‘‘Mr. Bar-
ley’'s Abroad.””  The com-

poser, Geoffrey Henman, sub-
mitted the book of his pro-
posed musical comedy to the
B.B.C. some twelve months

ago, it was jockeyed from

office to office and eventually
passed into the able hands of
Tom Arnold, the author, and
subsequently to Henrik Ege,;
who has adapted many musi-

cal stories for radio. Lyrics
were then added by Chris-
topher Hassell, and now
Bryan Michie is to produce it
with a cast strong in humour,
including  Claude Dampier,
Pheebe Hodson, Bobbie Com-
ber and Effie Atherton.

<> <> -

OPERA FROM ABROAD

Wirs the Opéra closed until
August 1st and the Opéra-
Comique out of action until
September 1st, opera transmis-
sions from the French stations
are much curtailed. On Satur-
day Milan gives selections from
8.45 to 11 from three of Ros-
sini’s operas, while Monte
Ceneri gives forty-five minutes
of Italian opera music from
9 o’clock. Most of the stations

THE GRAND
CASINO, Vichy.
The orchestra and
chorus, which are
shown here, will be
heard from Radio-
Paris on Monday at

8.45.

of Europe are tak-
ing the Bayreuth |
Festival perform-
ance of Wagner's °
‘“Lohengrin™ on ]
Sunday from 4 till

o <= <= S t

CONCERTS AND
RECITALS
THE absence of
opera is partly filled
by a fine choice of
concerts. At g.30
to-night  (Friday)
all German stations
will take a sort of foretaste of
““Lohengrin”’ from the Bay-
reuth Festival House, pre-
ceded by talks by the present
“Meisterin””  of  Bayreuth,
the Master’s daughter-
in-law and Siegfried’s
widow, Frau Winifred
Wagner the conduc-
tor Furtwingler and
other Bayreuth
officials. On Monday

DEREK OLDHAR
singing before th:
H.M.V. microphone.
He will be heard
with the Theatre
Orchestra conducted
by B. Walton O'Don-
nell in the Regional
~ programme at 8.45
on Tuesday.

Radio-Paris takes the Vichy
Casino concert at 8.45, with
works of Wagner, Liszt,
Hahn and Roussel. The Pou-
let Concert Orchestra gives an
exclusively French programme
on Tuesday at 5.30 on Radio-
Paris; at the same hour on
W ednesday there is a classical
programme, also from Radio-
Paris, by the Paris Symphony
Orchestra, while on Thursday
Li)le gives a very fine* Schu-
mann concert for the eightieth
anniversary of the composer’s
death.
<> <> <

SWEDISH GUEST HOUR

ON returning from a recent
trip to London, Sund Waldimir,
of the Swedish broadcasting
organisation, has been put in
charge of a new department of
light entertainment. He has
borrowed many, of the ideas of
Henry Hall and Eric Masch-
witz, the first of which will be
a Guest Hour with the newly

formed Swedish Radio-Dance
Band from 10 to 11 to-nxoht
(Friday) from Motala
U e > <> L
DANISH FUN FAIR - ~
FroM 8 until 10.45 to-night

(Friday) Copenhagen will -be-

eavesdropping. on the 'biggest

. outdoor amusement park in the "

_ HIGHLIGHTS
FRIDAY, JULY 17th.
N , 815, “The Ghost Train.”

The Last Stage of G. M,
Boumphreys ‘Down River”

Reg., 8, Sadler's Wells Orchestra.
9, Sydney Baynes and his Band.
The Alfredo Campoli Trio.

Abroad.

Vienni, 8.50, * Song Hits of 1932-
1934 " : Revue (including records
of Harry Roy’s Band, Tauber and
Jan Kiepura).

SATURDAY, JULY 18th.

Nat., 3 & 4, Davis Cup Relays.
3.15, Bisley Relay. 8.30, Variety.
1, Edna Thomas—Negro Spint-

uals.

Reg., 9.30, Dorothy Hoghen's
Singers and Players—London
Music, Old and New. 10.30,
Henry Hall's Hour.

Abroad.

Rome, 9.30, Symphony Concert
from the Basilica di Massenzio,

SUNDAY, JULY 19th.

Nat., 5.50, Bayreuth Festival Relay.
YRecital : André Asselin (violin)
and Frank Laffitte (piano). 9.30,
Richard Tauber and the Theatre
Orchestra.

Reg., 4, Bayreuth Festival Relay.
9B.B.C. Orchestra (C) and Frank
Titterton (tenor). 9, ™ Went-
worth Place "—John Keats' pro-

gramme.

Abroad.

Most  European Stations, 4-9,
* Lohengrin " from the Bayreuth
Festival.

MONDAY, JULY 20th.

Nat., 7.40, Commentaries on Racing
Pigeons at the Alexandra Palace
and Doughty Street, London.
8, * Mr. Berley's Abroad.”

northern part of Denmark,
‘xnown as._ Dyrehavsbakken
" This park is the rendezvous of
- 7,000 . fun-hunting  Copen-

" hageners on bright summer

“nights; .. and = the . :broadcast
“should therefore convey some-
-thmg of the joie de vivre.

‘ © 'THE AUDITOR.

OF THE WEEK

Monday, July 20th (continued).

Reg., 8, Buxton Spa Orchestra.
ﬂSydney Howard. §The Alfredo
Campoli Tric—Contrasts.

Abroad.

Vienna, 8, Bruckner's Eighth Sym-
phony from the Festhalle, Linz.

TUESDAY, JULY 2ist.
Nat., 7.25, ** Crazy People " ; Con-
cert Party from the Winter
Gardens, Margate. 8, Bruckner
Feshval Concert relay from Linz.
%An Hour of French Music:
The Leshe Bridgewater Harp
Qumtet and Olive Dyer (soprano).
Reg., 8 An Interchange on
Impressions between South Africa
and England. I—England, by a
South African. ~ §Derek Oldham
Abroad.
Deutschlandsender, 9, Richard
Strauss Concert.

WEDNESDAY, JULY 22nd.
Nat., 8, Harry Hopeful's Day in the
Durham Dales—Alston to Bar-
nard Castle. 9" Sing a Song of
Sixpence,” how to write a popular
hxt expounded by Rex London.
, 8,50, ** Mr. Barley's Abroad.”
A Recxtal Edwin Benbow (piano).
road
All German Statmns. 7, *“ Voices
of the Peoples.” Gala Concert of
Folk Songs with Commentaties.

THURSDAY, JULY 23d.

Nat., 8, “ Romance in Rhythm,”
Ceraldo and his Orchestra. §The
Ma.mce Cole Trio.

Reg., 8, " Good-bye, Mr. Chips,” 1|
Radxo Play based on the novel by
James Hilton.  %The Leshe
Bridgewater Harp Quintet.

Abroad.
Kalundborg, 10.30, Classical Ballet,
Opera and Operetta Music.
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HOME RECORDING

Unlimited Applications to Entertainment,

Education and Business
By AN ENTHUSIAST

; HEN I offered to submit an article
\; \/ on home recording to The Wireless
World, and my offer was accepted,
I was more than surprised, as I claimed no
knowledge of matters technical. 1 under-
stand Leonard Henry, but Micro Henry and
I are complete strangers. I am a firm be-
liever in and have a deep appreciation of
law in the home, but Ohm’'s Law leaves me
bewildered. From this you will gather that
the writer is ‘‘ one of the crowd,” blissfully
ignorant of all that a Wiveless World: reader
should know, and therefore the ideal person
to test the possﬂnhtxes and ‘* foolproofness ”’
of amateur home-recording apparatus.
Recent correspondence in The Wireless
World indicates. that there is.far more- in-
terest in home recording than one would
imagine.
years ago with the apparatus then available
to the public probably ‘decided that they
could get far better value for their money
if spent in another direction.

We can'all
a soprano

aluminium discs were available.
remember the results when

sounded like a baritone, and a barltone hke :

a basso- profundo

To-day there is.a very different story to
tell. Research workers have been busy
desighing home-recording apparatus and ex-
perimenting with coated discs, which will
now:give quality far beyond the hopes of

the most ardert enthusiast of a few years’

ago.

The question of cost is always an im-
portant factor, but to-day one can obtain
tracking devices. with cutting head and
blanks at prices which we had not previously
dreamed possible, and the quality of repro-
duction is excellent. Engineers have evolved
apparatus which can be used by members
of the public’ with no previous experience
of recording, and yet can make records of
a quality which will cause them to marvel
at their own cleverness, which is really a
feather in the cap of those manufacturers
who can put out such reliable gear.

With the average receiver giving about
_ two watts output, a single-stage pre-

amplifier is necessary to obtain satisfactory
results of speech and music on microphone
recordings.

Now what are the uses of home record-
ing?

To hear ourselves as others hear us might
prove a shock to our vanity, but, neverthe-
less, it is a fact that a wvocalist, be he pro-
fessional or amateur, is at a great disadvan-
tage in being unable to hear his voice at the
other end of the hall or room. Here, then,
is one aspect of the value of home record-
ing. It is an excellent test for the clarity
of one’s diction. It enables a singer to
check up on the quality of his rendering ;
to watch carefully for points with regard to
final consonants, and that most fatal of all’
things, swallowing the last half of the word.
The same remarks apply to those whose in-
terests, professional or otherwise, lie in
elocution. I am sure if many of our present-
day artists listened carefully to a record of
their spoken parts they would realise how

Those who experimented a few' ‘players is the question of balance.
“dance bands have the advantage of a

_deputy conductor, whereas in small bands

That was in’
the days when for the amateur only small.

far from perfect they are. There are thou-
sands of home cinema projectors in use to-
day, and a holiday film can be made won-
derfully interesting by judiciously worded
records describing incidents which have
taken place. It is a simple matter to time
the remarks to suit the. picture, and by
writing these out in advance and checking
up once or twice during the running of the
film, records can then be made which will
add’ double interest to the home cinema
entertainment.

Personal Greetings

There must be thousands of small dance

“bands throughout the country, and a most

1mportant feature with any combination of
Large

of five Or six instrumentalists such is not
the case.” Home recording is, therefore, a
great-asset .to the leader of a small band,
who, having the necessary apparatus, is
able, for a shilling or two, to criticise every
point and counterpoint, and weigh up the

“performance as the audience will hear it.

The usual form of greeting is conveyed by
means-of card, wire or telephone. How much
more interesting ds- it for our friends to

‘ receive a personal greeting by means of a

gramophone ‘record. So much more can

“be conveyed by the human voice.

At a recent dinner, after a number of tele-
grams from absent friends had been read,

i

§
¢
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a great deal of amusement and appreciation
was shown by the diners when the: final ex-
pression of regret was played on a gramo-
phone record made by an absent member,
and his quips and jokes were applauded as
much as those made by speakers who were
present.

An aspect which probably few have con-
sidered is the value of communicating im-
portant business reports by means of the
home-made record. It frequently happens
that the written word does not convey the
impression which the writer intends, but
records of important reports can be played
over to a board of directors and stored for
future reference. This is already an estab-
lished feature of some businesses.

When one realises that the ordinary
domestic four-valve superhet receiver gives
sufficient output to record broadcast items
through one of these inexpensive tracking
devices, it becomes obvious how valuable
a ‘home-made record can be. It should be
made clear, however, that records of any
matter broadcast may not be played in
public or sold, but used solely for one’s
own entertainment. Take as an example
the interesting weekly talks on languages.
Records of these should prove invaluable to
students of foreign languages, and the
numerous talks which are given on subjects
in which the listener has a particular in-
terest are well worth recording.

So to those who have experimented in the
past and givenn up home recording in de-
spair of ever achieving really good results,
I would say try again. If you have toyed
with the idea and put it aside as being
beyond your powers, then you would be
well advised to make up your mind to invest
in an inexpensive but reliable outfit. It will
give you endless entertainment of absorbing
interest, and will enable you to make a
permanent record of the voices of many
friends which in later years will recall happy
memories and prove far more valuable than
the old family album of the Victorian era.

RANDOM RADIATIONS

By “DIALLIST"

T uning Dials

BEFORE now I have had something to

say about the inadequacy of tuning
dials, as fitted to many commerc1al receiving
sets, from the long-distance man’s point of
view.i I have expressed a particular loath-
ing for the small station-name dial which
shows but a selection of the European
stations, and .too often requires you to set
the pointer at the name of one station in
order to be able to receive another. - Fer-
ranti’s have now written to bring their new
“* magnascopic ** dial to my notice, and from
what I have seen of it it must be a big step
in the right direction. The main dial con-
tains the names of twenty-seven medium-
wave and nine long-wave stations. It has
also metre calibration scales from 19 to 60,
200 to 550 and goo to 2,000 metres. In
addition, there is a degree scale behind a
lens whose magnification is such that the
effective length of the scale is stated to be
over six feet. One or two makers bave
realised that there is a demand for the dial
which enables accurate readings to be taken,
and I am glad to see that Ferranti’s have
catered so well for the long-suffering long_
distance man.

The ‘“ Proms”’

HE B.B.C. recent announcement that
relays of the ‘“Proms’’ are to be -cut

to one hour in broadcast programmes is going
to cause a great many protests and not a
dittle hard feeling on the part of the very
large number of listeners who hold that
they have the right to hear good music de-
livered by the best of orchestras and soldists
when it is available. It’s rather queer, when
you come to think of it, that proms and other
big concerts should be run by the B.B.C. out
of the listeners’ money and that the listeners
who have found the money should be given
only scraps and snippets of them! After
all, we have two sets of wavelengths. Surely,
therefore, it isn’t unreasonable for those whe
like the more serious kind of music to ask
that one of them should be devoted to it
for more than just an hour at a time.
There are many important works which can-
not be performed fully in an hour, so that
if the recent decision is adhered to listeners
will presumably be deprived entirely of the
opportunity of hearing these—for it is of no
use to broadcast an item that cannot be
finished in the time allotted to it. ‘The con-
tention that people can’t listen to good
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music for more than an hour on end is
ridiculous. Were it true, Queen’s Hall,
Albert Hall and Covent Garden audiences
would be pretty thin.

.Unsound Programme Policy

The whole trouble, I believe, arises from
the endeavour of those who build pro-
grammes to try to make those on either set
of wavelengths all things to all men. Never
since the Regional scheme with its twin
stations came 1nto force have I been able to
see the wisdom of trying to combine in one
evening's programme such a weird mixture
as, say, grand opera, variety of the most
“ popular’’ kind, a violin recital by a master,
and dance music. This kind of thing was
all very well when only one lot of wave-
lengths was available ; but matters are very
different now.  Surely it would be much
better to make the Regional programmes
low-brow throughout and to devise National
programmes for the middle-brow and the
high-brow. One would then know just what
to expect when tuning in either Regional or
National, and there would be much more
continuity about the programmes than there
is at present.

“a "= "a
How Do These Things Happen ?

HE other evening I was using a battery
set in my own room and kept it going
until bedtime. During the whole evening it
functioned perfectly without the slightest
symptom of a loose connection or anything
of the kind. Next morning I switched on
and found the set completely dead. On
taking a look inside I discovered that the
_spade connector of the positive low-tension
lead had become entirely detached from the
terminal of the accumulator. Now, I had
screwed that terminal well down when put-
ting in the battery on the previous day;
nobody had been near the set—or even into
the room where it was installed—between
my switching oft in the evening and my
switching on again the following morning.
Nor had the set been subjected to any exces-
sive vibration. What I want to know is how
that terminal unscrewed itself sufficiently to
allow the spade to come right away from it!
This is by no means the first time that
things of this kind have happened to me
with wireless sets of all sorts, and I have no
doubt that many readers have had similar
mystifying experiences. They certainly are
a puzzle.

[“* Diallist”’ lives on a main road. Prob-
ably he slept through the earthquake of the
passage by night of a travelling circus.—
Ep.]

s "w "
The Television Bogy

OR some reason best known to itself the
wireless trade has for a long time been
very apprehensive of the possible evil
results to its business of giving prominence
to television. That this nervousness is un-
warranted readers of The Wireless World will
know well enough, since it must be years
before the television receiver can besa serious
menace to the wireless set as we know it
to-day. Much the same attitude was shown
by French radio manufacurers, who at one
time tried to make the French Government
confine its television transmissions to brief
periods, and were all against any kind of
‘“ boosting ’ of television at exhibitions and
shows. They have now undergone a sur-
prising change of heart; so much so that
they are requesting the Government to in-
crease the number and the length of its tele-
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vision programmes.” In other words, they
have come to realise that television is a thing
to be cherished rather than fought, since it
offers’ a profitable field for their activities,
not in opposition to ““sound’’ wireless but
side by side with it. Let’s hope that our
people will also see the light.
“= % "»

Broadcasting the Road Hog
N America the traffic authorities have
found a novel means of using broadcast-
ing to help them to reduce the toll of the
roads. In one large town the experiment
was tried of taking the microphone into the
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local police court for half an hour each morn-
ing when offenders against the traffic regula-
tions were being tried. ‘The name of the cul-
prit was, of course, broadcast, together with
the evidence and the scathing remarks from
the Bench if he was convicted. The results
obtained were so excellent that the time
of the broadcasts is being doubled, and since
they have brought about a big reduction of
traffic accidents it seems likely that the
scheme will be extended to other cities.
"Twould be no bad thing could something of
the kind be done in this country. I can
think of quite a few road-hogs to whose
trials I would listen with the greatest joy!

In Next Week’s Issue

Ultra-Short-
Wave

Converter ,

Reception
on the

6-9-Metre S
Band with Ordinary Sets

HE simplest method of receiving
ultra-short-wave signals is  un-

doubtedly by adding a suitable con-.

verter to the ordinary broadcast receiver,
and when the apparatus is properly
arranged very good results can be ob-
tained. A single valve is used in the new
converter and it functions as a frequency-
changer, having a tuned oscillator circuit
and one tuned signal-frequency circuit.
A two-gang condenser is employed so that
there is only a single tuning control.

A range of rather more than 6-9 metres
is covered, and this includes the wave-
lengths of the new Alexandra Palace
station. Although the vision signals can
be received, the equipment is not, of
course, suitable for picture reception,
since the receiver with which it is used
will not pass a wide enough band of fre-
quencies. It is in the reception of the
sound accompaniment that the converter
will find its greatest application, and also
for the reception of transmissions on the
amateur wavebands.

,, LIST OF PARTS
2 Single condensers, 30 mmfds., with extended
spindles for ganging
Polar Type ‘‘ E Special ’

1 Slow-motion condenser drive
B.T.S. Type TRA/WW
-Eddystone 1009
Belling-Lee 1175
1 Valve holder, 7-pin (without terminals)
Clix Short-Wave Chassis Mounting Type V6 -
Fixed condensers :— )

1 Flexible coupler
1 Plug top connector

2 o.01 mid. T.C.C. “M”
3 0.0005 mfd. T.C.C. “M”
1 0.0001 mid. T.C.C. “M"
Resistances :—
1 200 chms, } watt Erie
I 1,000 ohms, 4 watt Erie
I 50,000 ohms, } watt Erie
1 75,000 ohms, } watt Erie
1 20,000 ohms, 1 watt Erie
1 30,000 ohms, 2z watts Erie

1 HF output transformer

Scientific Supply Stores
1 Aerial coil (See text)
2 Coils (See text)
1 §-way cable with twin 70/36 leads and 5-pin
plug Goltone
5 Ebonite shrouded terminals aerial (2) earth;
output (2) Belling-Lee * B’
1 5-way connector Bryce
1 Stand-o¢ff insulater Eddystone 1019

Container, aluminium, 10} X5} X 4in.—with

four mounting legs for condenser B.T.S.
Screen, aluminium, 10X 4}in. B.T.S.
Bracket for dial B.T.S.

Miscellaneeus :— Scientific Supply Stores
Small quantity No. 14 enamelled wire,
No. 16 tinned copper wire and No. 24
D.S.C. wire; 1 length systoflex. Screws:
27 6BA }in. r/hd.; 2 4BA $in. r/hd.3
all with nuts and washers.

Valve, 1 X41 metallised Osram or Marconi
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V.—Conclusion : Some Practical Dlﬂicultles and a Design

THIS, the concluding mstalment of a series of articles in

which simplified rules for the design of filters are lad

down, deals with some of the problems (generally brought about

by difficulties in connection with ‘terminating loads) encountered
in the practical application of filters. =

N earlier articles some mild stress has -

been laid on the need for terminating
a filter at both ends ‘with a resistive
load of the correct value, and it has
been remarked that the penalty for using
the wrong value of resistance is un-sharp

cut-off combined with a certain attenuation’

even in the band of frequencies nominally
passed by the filter.
Cases sometimes occur where there are

difficulties in the way of correct termina--

tion. For example, in the circuit of Flg

17 we have a triode valve V, used as resist-

tained, to imcrease the signal at the grid

“of V,, and so, possibly, to cause-distortion

by running this valve off the straight part
of its characteristic. Yet, as we have seen,
we should like to reduce R until it is about
equal to R,, so as to be-able to fit a filter
correctly between the two. What are we

‘to do about it?

First, it is evident that if R is made
equal to R,, the stage-gain will be equal

_to half the amplification factor u of the

valve. If p=36, the gain will be 18 times.
Supposing that V, requires 36 volts peak

Fig.. 17.—A
case where
filter - match -
ing may be
difficult,. IfV,
requirefalarge
signal, V; may
overload if R
is reduced to
equal Ry,
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Low-pass

Filters

By A. L. M. SOWERBY, M.Sec.’

case, whether the valve will accept this
input without distortion. If it will, all is
plain sailing—we make R=R,, and msert
our filter according to the rules.

Suppose, however, that V, will not
accept the necessary signal without distoi-
tion. The simplest and best way out is to
convert the circuit of Fig. 17 into that of
Fig. 18, making R equal to R, and insert-
ing a transformer of step-up sufficient to
permit the reduction of the signal-voltage
at the grid of V, to a safe value. . (Gain
of stage now 4um, where n=step-up of
transformer.) The 1mpedance of the trans-
former primary, virtually in parallel with
R, is so high in comparison with: R that it
plays no part in determining the character-
istics of the filter that we can now safely
insert at X.

Transformers, however, are not a,lways
desirable, if only because they have an
annoying trick of picking up hum from the"
stray field of the mains transformer used
to drive the set. So we may have to fall
back on the other alternative, of keeping
R unchanged, dropping our filter in at X,
and hoping that the mis-matching at one or
both ends of the filter will not upset its
characteristics too drastically. .

Reference to Figs. 19 and 20 will show
the additional attenuation produced. in

ance-coupled LF amplifier precedigg an
output triode. ~ This latter valve will prob-
ably require, to drive it fully, a voltage-
swing of something like 30 volts at its grid,
and this may in some cases be very little
less than the maximum voltage that V,

can deliver without distortion. To obtain
this maximum signal it is necessary to
make the anode resistance R several times
larger than the AC resistance R, of the
valve V,; in an average case, where R,
may be about 15,000 ohms, R may have
to be about 50,000 ohms. A higher value,
though  increasing the stage-gain a little,
would reduce the permissible voltage swing
at the anode of V, by reducing the mean
anode voltage. A lower value, on the
other hand, would reduce the gain of the
stage, so making it necessary, if the Iarge
output required to drive V, is to be main-

Fig. 18. —By
introducing a
transformer
and so raising
the gain of
the stage, R
may in all
reasonable
cases be made
equal to R,
without distor-
tion. Alterna-
tively, V, of
Fig. 17 may |
be replaced by

a pentode or a

i

triode of
higher slope.

to drive it, V, will have to accept 36/18 =

2 volts peak if it is to fill up the output’

valve. “Inspection of the characteristic
curves of V, will show, in any particular

;
;

" different parts of the pasé fegioh of a filter

by losses at the junction between an m-
terminated filter (» =0.6) and a'resistance.
Curves 1 refer in each case to a terminat-
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High-pass and Low-pass Filters—
ing resistance R, equal to that (R) for
which the filter is calculated ; curves z give
terminal losses for the cases where the
filter is mis-matched by making R,equalto
half or double R. Worse mis-matching is
covered by curves 3 and 4 as indicated in
the figures themselves.

It will be noticed that the main effect ot

Wireless -
World

obtained when the loud speaker has an
impedance considerably removed " from
that of the valve. ~ (Higher in the case of
triodes, and lower in the case of pentodes.)

Let us suppose we are faced with the
following problem. Our output stage con-
sists of two ¢XP valves in parallel, com-
bined impedance 450 ohms. We have a
moving coil speaker suited to these valves

69
filters will be designed for the compromise
value of 800 ohms ; this will lead to a loss
of about 1 db. at all frequencies due to
mis-matching.

It can be shown that if a prototype filter

_is to work into a resistance lower than its

theoretical R, it should have a T-termina-
tion ; this means that we shall connect the
filters in parallel according to the circuit

mis-matching is to introduce a roughly (impedance 1,500 ohms) and a ‘“tweeter ” of Fig. 8b. (If the valves were pentodes,
7 : 7 ;
o Reg R A Rg R c @ Rt{ R A R R c
& Y l T -] ¢ T 1
T T g s
o & [a} ’
z, d e ¥ z,
SRR DO RS B B |
[ b s Qa5
-t & -l O
2 ). ' = \\\
z2 P Z 2LL\ < 4
= 3 b3
6 LA ] B\ T~ 3
By ; F ]
XA T AN , T
TT 12 13. T4 15 16 17 18 19 0 0 11 12 13 14 18 16 17 18 19 20
fo/f (LOW-PASS) OR f/fc (HIGH-PASS) fc/f (LOW-PASS) OR f/fc (HIGH-PASS)

Fig. 19.—Terminal losses at m-termination when m = 0.6.
A and B (T-terminated m-derived) losses for R, = R, { R,
1 R Filters C and D (#-terminated, m-derived) Iosses for R = R,

2R, 3R, and 4R.

constant attenuation over the whole band
of frequencies that the filter is nominally
supposed to pass without hindrance. In
addition, some irregularity occurs as the
cut-off frequency is approached. For
most wireless purposes these effects are too
small to be serious. It should be noticed
that the attenuation introduced by a mis-
match in the ratio of 4 to 1 is more than
twice that introduced by a mis-match in
the ratio of 2 to 1. In designing a filter
for Fig. 17, with terminating resistances of
15,000 and 50,000 ohms respectively, the
filter should therefore be designed for
neither of these values, but for an average
between them, thereby dividing the mis-
matching between the two ends.!

* The same problem  of mis-matching
occurs, in a rather more difficult form,
when it is desired (o

Filters
I R, and

Fig.

of the same impedance. We wish to pass
the low notes to the former speaker and the
high notes to the latter, making the
division at 2,500 cycles. We shall use,
therefore, one or other of the circuits
shown in Fig. 8.

A Suitable Design

If we make each filter from 1} cells
prototype and } cell m-derived, we shall
get, as Fig. 11 shows, the following at-
tenuations. At 3,120 cycles (low-pass) and
2,000 cycles (high-pass), 34 db.; at 3,750
and 1,667 cycles 34 db.; rising to 40 db.
at 5,000 and 1,250 cycles. The m-tgr-
minations will come next the speakers;
where the filters meet the modified proto-
type endings of Fig. 8 will be used. The

20.—Terminal losses at m-termination when m = 0.6.
A and B (T-terminated m-derived) losses for R, = R, 2R, 3R and
4R. Filters C and D (n-terminated m-derived) losses for R, = R, { R,

Filters

IR, and } R.

having a higher impedance than the
speaker, and hence also than the filter, a
w-termination would be preferable on the
valve side, so that we should have to put
the inputs of the filters in series, adopting
the circuit of Fig. 8a.)

We arrive, therefore, at the circuit of
Fig. 21, into which we now have to insert
values.

For the low-pass filter, f.=2,500 cycles,
R =800 ohms, from which we find that
L=102 mH., C=o0.159 pIF. We at once
bring the capacity to the round figure of
0.15 pF., and increase the inductance in
the same proportion to 108 mH. This
keeps f. unchanged, but raises R to about
850 ohms. Since the original value of 8oo
ohms was only a compromise anyway, thiz
can do no harm. For the m-derived cell,

insert a filter between YoL
the output valve and ¢308L YL Y YL d
the loud speaker, for
maximum undistorted
output can only be 2G4
1 1 1 1
ANODE_OF % %26 2G Y2Co m
OUTPUT
VALVE BASS
1Gtrictly speaking, the : SPEAKER
geometric mean should v N ‘ >
be taken and the filter
designed for \
1/15,000 X 50,000 == /ZL'1
. ) 1 1
27,300 ohms. 0809C /20 /'zO /20
| H— —fF—1o o —o
HT+ 20,
Fig. 21.—Circuit, in half- 1 1 1
cell formation, of comple- oL oL VoL 2L
mentary filters in parallel.
Each has 1} proto. cells, TWEETER
4 m-cell. NotethatL and ‘
C refer in both filters to ) 1 1
the low-pass values. | Yevroto. V2proTo. YarroTo. % m-—mamv:o |
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High-pass and Low-pass Filters—
takmg m=0.6," we have L, =64.9 mH.,

,=0.04 pF., C,=o0.09 pF.

For the complementary high- pass ﬁltf;r,,
the inductance and capacity each have
one-quarter of the value just found for the
low-pass filter. In the values of Figs. 8
and 27 this is allowed for, L and C stand--
ing in both figures for the low-pass values
taken as a starting-point for the calcula-

tion. But in finding L., C,/, and L, for .

the m-derived high-pass cell (Table,
Part 11I) we must take this into account;

L,/is 3.75 tlmesL/4 not 3.75 times L. We ,
find, then, that L,/=101 mH., L',=45.0
mH., C,'=0.0626 qu The buffer imped-
ance hnkmg the filters, 0.309 L and
0.809 C, come out to 33.4 mH. and
0.121 [LF respectively.

This completes the design ; amalgamat-
ing the half-cells in the usual way by com-
bining adjacent impedances leads to the
final circuit of Fig. 22, in which all
numerical values are shown. 1Tt turns out
that the careful adjustment of C to 0.15 pF.
was ' rather wasted effort; that value,”
though fundamental, only appears as such
once in the whole system. Evidently, the
condensers ‘dctually used will have to be
patchwork affairs, the required capacities
being built up from two or more capacities
in parallel in each case.

It will be noticed that the design of even
so complicated a filter system as this is not
difficult, or even tedious; the main thing
is to keep a clear head, and never to write
4L where 2L ought to appear. The use

Wireless -
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the transformer will be called for.
is more usual,
centre-tapped pmmary winding on its
transformer,. the circuit becomes .that of
Fig. 23. The values on this are obtained
by raising the impedance of the filter four

. times as just described, and then moving

If, as.
the bass speaker has a

JULY - z7th, 1936

cycles, and this loss will be made good by-
leakage to the tweeter of these frequencies, -
even though the high-pass filter, if theor-
etically perfect, would stop them,

It might perhaps give a closer approach
to perfection if the filters were not made
strictly complementary, putting the cut-off

848 mH
175 mH 216 mH HT+
.
004 méd .
00375 midi =003 mfd m@ff/
i
H ASS
H SPEAKER ﬂ
!
175 mH ]
648 mH :
1
101 mH :
0023 mtd o-me'mfd |
1% — t .
. |
i 7/
108 mH| 135 mH
Ill &"\
00625 mfd TWEETER |
Ik ‘
¥
0023 mtd b

0019 mfd LQ.QMJ . o
101 mH

Fig. 23. —Circuit of Fig. 22 rearranged and increased four times in impedance, to. suit the same
valves in push-pull.

half of each series-arm impedance into
what was previously the earth-line in order
to make the whole system symmetrical and
to allow of bringing in the HT (‘' earth”’

32-4mH B
008'mfd Y
015 mid g 0120 mfd m &0\
BASS
SPEAKER
A &
505 mH
00485 mtd 00375 mfd
S N
0125 mtd
' /
-8 mH
27mH, 33-8m m &\
TWEETER
N
—_— HT+-€
= 3

=

Fig. 22.—Practical version, with values, of Fig. 21.

of the half-cell formation as a starting-
point is an enormous help in preventing
mistakes of this sort.

If . the valves had been in push-pull
instead of in parallel, the circuit would
have been a little harder to arrange. The
fact that the combined valve impedance
would then be 1,800 ohms instead of 450
ohms is easily allowed for by multiplying
all the inductances, and dividing all the
capacities, of Fig. 22 by 4 Ifa1:1
output transformer immediately follows
the valves, no circuit changes other than
the obvious ones involved by introducing

for signals) at the centre- tap of the speaker
transformer.

One look at this diagram, and most
people would go out and buy a push-pull
output transformer to enable them to
revert to the simpler circuit of Fig. 22.

It may have been remarked that no
special pains have been taken to ensure
that the two filters cut. sharply at 2,500
cycles. In such a case as this there is no
real need to worry overmuch about getting

a sharp cut, for the mis-matching at the

terminals will ensure that the bass speaker
begins to drop in output below 2,500

frequency of the low-pass filter at perhaps
2,300 cycles and that of the high-pass filter
at 2,800 cycles. The frequencies between
these limits, nominally stopped altogether,
would leak through to both speakers. Buat-
it will be appreciated that the complexity
of design is very considerably increased if
the frequency-gap between the filters is
brought in as still another variable quan-
tity. For those interested, the necessary
design data for non- -complementary filters
with series and parallel inputs is appended.

APPENDIX.-—Non-Complementary Filters.

Find L and C for prototype low-pass and
high-pass filters independently, giving each the
value of f, required. Divide the value of L
found for the LP filter by that found for the HP
filter; call the quotient a. Find » from the

formula ¥= 1+3% 4 * +-:- Proceed as follows :

A. Inputs in Series.
The circuit, but not the values, will be
as shown in Fig. 8a. Each filter must
terminate with a fofal shunt impedance
which in the case of a low-pass filter is
x times the fundamental C, ahd in the

case of the hlgh»pass filter is - tlmes the

fundamental L found for the, filter in
ques‘uon
B. Inputs in Parallel.

The circuit, but not the values, will be
as shown in TFig. 8b. . Each filter. must
terminate with a’fofal series lmpedance
which in the case of a low-pass filter is
'# times the fundamental L, and in the

case of the hlgh -pass filter is — hmes the

fundamental C found for the filter in
question.
The total impedance referred to comprises both
the element of the last prototype half-cell and
the ‘“ buffer impedance” added in series or
parallel with it.
Still fuller informéition can be found in
U.S. Patents Nos. 1557229 and 1557230, granted .
to Otto ]. Zobel. :
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Protecting Cathode-Ray [ ubes

EASILY APPLIED SAFETY MEASURES

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

E cathode-ray tube is such an
expensive item that it is desirable

to provide safety precautions

against extensive damage. Apart
from mechanical damage, the two prin-
cipal sources of trouble are loss of emis-
sion and over-voltage on the electrodes.
Loss of emission will result from either
under-running or over-running the
cathode. -The earlier forms of directly
heated tubes have to be run at a specified
filament current, and the use of a reliable
ammeter here is important. If, due to in-
accuracies, the tube is run consistently at,
say, I.I amps instead of T amp it will very
rapidly lose its emission. Under-running
of the tube is almost equally disastrous,
although there is some evidence in this
case that something is wrong because a
tube with an under-run filament will not
give a sufficiently bright line on the
screen.  Consequently, if the filament
current has to be increased over and above
the rated value before satisfactory bril-
liance can be obtained, the meter should
be suspected and checked.

Anode Circuit Protection

The indirectly heated tube overcomes
this defect to a large extent, which
accounts for the increase of popularity- of
this type, apart from other electrical
advantages.

Excess voltage on the electrodes is a
possible cause of damage, which is not

ANODES
SHIELD| // \

==

\

RN .
-_-.Q\.‘\':.)---' A

Fig. 1.—Connection of a neon lamp across
the first anode. A similar lamp may also
be used across the shield.

always appreciated. The use of a fuse in
the HT supply is not invariably helpful.
The modern tube is constructed with a
series of anodes at increasing positive
potentials relative to the cathode. The
first anode is at a potential of a few hun-

dred volts only, and is very close to the
cathode. The next one is farther away
and at a potential of a thousand volts or
so, while the third one is at the full poten-
tial of anything from 2,500 to 4,000 volts.
The first two anodes may be replaced by a
single anode running at 500-750 volts.
Now, if by any chance, due to a defect
in the external circuit or even an internal
flash-over in the tube, the full voltage
finds its way on to the first anode the
electrostatic stress set up will be probably

5MQ M

Fig. 2.—Method of using low-voltage neon
lamps in series,

from 50 to 100 times the normal value (it
varies as the square of the voltage). It

_is more than likely that this will entirely

wreck the filament or cathode and so
destroy the tube. Such a tragedy happens
in a fraction of a second and no ordinary
fuse will protect it.

The use of a gold-film fuse may help—
Microfuses are obtainable which blow at
one milliamp only and are specially suit-
able for cathode-ray work-—but an alter-
native and even surer precaution is to con-
nect a neon lamp across the first anode
and cathode, as shown in Fig. 1. If the
striking voltage of this neon is adjusted to
be a little above the normal working volt-
age of that particular anode, then if any
excess voltage comes on this anode the
neon lamp will strike and the relatively
large current drain supplied through the
high-resistance = potentiometer network
usually employed for feeding cathode-ray
tubes will effectively limit the voltage and
prevent any damage. Philips make neon
lamps which strike at 500 volts instead of
the usual 200, while Ionlite have produced
a range of tubes striking at varying poten-
tials to suit the different makes of cathode-
ray tubes on the market.

Lamps in Series

Simple 200-volt neon lamps in series can
be used provided they are connected
across the potentiometer network as shown
in Fig. 2. This arrangement equalises the
voltage across each tube, and then the
striking voltage across the whole network
is » times the voltage across each lamp
where n is the number of lamps. If the
potentiometer arrangement is not used,

then the voltage. is divided in proportion
to the leakages across the various lamps,
and unless these happen to be approxi-
mately equal the greater part of the volt-
age will be developed across one lamp in
the chain, which will therefore strike, and
the striking voltage across the whole net-
work will be little, if any, greater than
that of one lamp alone.

As a further precaution a similar lamp
may be connected across the shield, as
shown dotted in Fig. 1. Alternatively, if
the shield is connected to HT— and the
cathode to the slider of the potentiometer
an accidental voltage on the shield will
merely short circuit the HT (which should
be fused in any case) without damaging
the tube.

The Radio Industry

HE new McMichael lightweight portable,
which costs £8 18s. 6d., measures about
13x 13X 74in. and- weighs 224 lb. The circuit
is HF-det.-2LF.
<> <> <<=

An inductance bridge and a precision capacity
bridge have now been added to the series pro-
duced by the instrument department of E. K.
Cole, Ltd. Incidentally, Marconi’s Wireless
Telegraph Co., Ltd., and E. K. Cole., Ltd.,
have decided to form a jointly owned company
to be called Marconi-Ekco Instruments, Ltd.,
with the main object of combining the activi-
ties of both companies in the fields of mea-
suring instruments, diathermy and electro-
medical apparatus. The address is Electra
House, Victoria Embankment, London, W.C.2.

<< <> <<

A new catalogue of Brimar valves has just
been issued from the valve works of Standard
Telephones and Cables, Ltd., Foots Cray, Sid-
cup, Kent.- :

<o < <= :

‘“ Noise and How it is Measured *’ is the title
of an interesting pamphlet issued by Burgess
Products Company, Barwell, Leicester.

% <& <=
" Philips Industrial have installed exceptionally
ambitious sound amplification equipment at
both the London office and the King’s Langley
works of A. Wander, Ltd., the makers of Oval-
tine. :
<3 <> <

In addition to specifications and {full descrip-
tions of the latest Ferranti sets, a new list
(No. R.113) contains a description of the
Magnascopic tuning dial and some uscful hints
for explorers on the short wavebands.

e <5

A new Osram rectifying valve, Type Ui8,
gives a rectified output of 250 mA with 500+ 500
volts applied to the anodes, and is specially
suitable for receivers employing an output
valve of the PX2j5 type.

% <% <

The June issue of the Bulgin Monthly
Bulletin devotes a good deal of space to doublet
aerials, and also announces the introduction of
several new components.

> > o @

Up to the present date the Electrical In-
dustries Benevolent Association has dis-
tributed over f30,000 amongst nearly 400
deserving and necessitous persons. Regular
weekly grants are being  distributed to 63
beneficiaries.
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ecent Inventions

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

VALVE OSCILLATORS
IN general the frequency gen-
erated by a back-coupled valve
varies as the reaction is increased
or diminished, owing to the elec-
trical constants of the circuits

being simultaneously affected.
According to the invention this
is avoided by wusing a variable-
mu valve with a fixed coupling
between the grid and plate cir-
cuits, as shown. A varlable grid
bias is applied from a potentio-
meter P through a high-frequency

HT+

T—

oo

Valve generator in which the-
frequency is not affected by varying
the amplitude of oscillation.

choke L. This permits the am-
plitude of the generated oscilla-
tions to be adjusted without any

simultaneous alteration of fre-
quency.

Marconi's Wireless Telegraph
Co., Ltd.; G. M. Wright, and
N. M. Rust. Application date
August 30th, 1934. No. 444880.

‘0000

** BOTTLED ** TELEVISION

MOVING scene, or a cinema -

film, is scanned in the usual
way, and the resulting currents
after amplification are used to
make a photographic ‘‘record”
similar to the variable-width
sound-track used in cinemato-
graphy. The record is first made
on a flexible film, which is after-
wards converted into a stereo-
type or other suitable printing-
plate. From this a copy 1is
printed on paper in the form ot a
number of parallel columns.

In order to reproduce the pic-
tures, the record is wrapped
around a drum and is illuminated
by a narrow beam of light of con-
stant intensity. The reflected or
-diffused light falls on to a photo-
electric cell, the output from
which is fed to a standard tele-
vision receiver. Synchronising
'signals may be separately recorded
-and used to- operate a second
photo-electric cell coupled to the
time-base circuits of the receiver.
“The system may be used to re-
‘prodace - pictures in = natural
‘colour, - T : ’
~ E. W. C. Russell. - Application

Cwdate+ Ap¥il 13th, - 1935. - No.
4450068.

* BROADCASTING AERIALS
N order to radiate a field which
is uniformly distributed in the
horizontal plane, but which has a
limited. vertical spread, a series of
aerials are arranged symmetrically,
either - in polygonal or circular
formation, around a’'centre point,
and are spaced apart from each
other by half the working wave-
length, or by a multiple of that
distance. All the aerials are ex-
cited in phase.
O. Bohn (assignor to Telefunken
Ges. fur drahtlose Telegraphie
m:b.h.): No. 2029015. (U.S.4.)

> © 0 OO0

CATHODE-RAY
- ~ . EATOR.” ‘
CURRENT is fed to a magnetic
coil surrounding the length of
a cathode-ray tube so as to pro-
duce a rotating field of relatively
low frequency. The electron
stream passing through this field is
accordingly deflected so that it
follows a closed two-dimensional
path. It is then swept past a slot-
ted electrode to produce °*inter-
rupted *’ pulses of high frequency.
These are amplified by a method
depending upon secondary emis-

‘¢ OSCIL-

- sion, and fed to a {fransmitting

aerial.

R. M. Heintz (assignor to
Heintz and Kaufman). No.
202689z. (U.S.4.)

o 0 0 O

AVC SYSTEMS
’I‘HE gain of a superhet set is
regulated, as signal strength
rises or falls, by using the mean
anode current of the second de-
tector to control the anode voltage
of the local-oscillator valve.

local oscillator valve Vi. The
latter are, in turn, dependent upon
the wvoltage on the plate of the
valve Vi.

According to the invention, the

.plate voltage in question is sup-

plied through a resistance R in the
plate circuit of the detector Vaz,
which is biased to the bottom
bend of its curve. Accordingly a
strong incoming signal will in-
crease the mean anode current
through V2, and so increase the
voltage drop across R. This, in
turn, will lower the voltage on the
plate of Vi and so decrease the
““gain’’ of" the wvalve V, thus
serving to keep the loud speaker
volume constant.

Byritish Tungsram Radio Works,
Ltd., and J. A. Szabadi. Apph-
cation date October 15th, 1934.
No. 444826.

A RECEIVER is provided with
two sources of AVC, one of
which utilises voltages developed
at a point in the receiver where
the selectivity is comparatively
low, i.e., near the output stage,
and is used to control only the in-
put stage. The other AVC line
operates normally.

The idea is to prevent overload-
ing of the input valve by strong
signals from a nearby station.

Marconi’s Wiveless Telegraph
Co., Ltd. (assignees of K. A. Chit-

tick). Convention date (U.S.A.)
September . 30th, 1933. No.
445030.

c 000

CATHODE-RAY TUBES.
IN a cathode-ray tube of the

mosaic-cell.  or  Iconoscope
type, it is found that stray elec-
trons and ions, as well as the X-
rays created by their impact, affect
the screen and give rise to dis-
turbances which tend to distort
the picture signals. It is also
difficult to mount the mosaic-cell

wireless World, fuly 17th, 1936.

The following 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, price 1/- each

serves as a support for the sensi-
tised surface and keeps it flat.

J. D. McGee and G. S. P. Free-
man. Application date Octo-
ber 24th, 1934. No. 445485.

cC 0 C o0
REMOTE TUNING CONTROL.

EMOTE tuning can be effected
- by means of a step-by-step
switch, similar to that of an auto-
matic telephone. Such a switch is
indicated at S in the Figure, and

>

Tl

Remote control tuning circuit.

i; connected so as to rotate the
tuning condenser C. In addition,
the local oscillator valve V (which
may be a Mazda AC/SPI) is
arranged through a leak resistance
R to function as a ‘‘ negative’’
capacity (or inductance) shunted
across the tuned circunit LC. Its
value in this role is varied by the
bias applied to its outer grid
through a tapping on a potentio-
meter P, which is also located at

T

T

Arrangement of the AVC circuit described in Patent No. 444826.

As shown, the incoming signals
are applied. at L, together with
local oscillations from the valve
Vi at L1, to the mixer valve V,
the output of which goes wvia the
amplifier IFA to the second detector
valve V2.  Now the conversion
““gain,” or ratio of signal voltage
to output voltage, of the mixer
valve V is not constant but varies
with the voltages supplied by the

electrode so that it lies flat and
free from’ vibration.

According to the invention these
difficulties are overcome by mount-
ing the photo-sensitive surface be-
tween two plates of mica or other
material not affected by stray ions
or electrons. One of the mica
plates forms an insulator between
the cell surface and its associated

anode, whilst the other mica plate

the remote point of control. Rough
tuning is first effected by the
switch S, and the set is then
finally adjusted by moving the tap-
ping point on the potentiometer
until the local oscillations produce
the correct beat frequency with
the incoming signal.

E. K. Cole, Ltd., and A. W.
Martin.  Application date Decem-
ber 1st, 1934." No. 445496.
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EDITORIAL. COMMENT

Electrical Interference
The LE.E. Report

N another page a summary is
0 given of the Report just pre-

sented to the Council of the

Institution of Electrical En-
gineers by the Committee on Electrical
Interference with Broadcasting ap-
pointed by the Council in 1933.

Readers will recollect that it was
following the suggestion made in 1932
by The Wireless World that the In-
stitution was the proper authority to
appoint a committee to investigate the
subject that a * provisional Com-
mittee ” was set up, which issued a
report in April, 1933. The Council of
the I.E.E. then appointed the
“ representative Committee ” whose
report has just appeared.

Although we have repeatedly been
responsible for some hard criticisms of
the slow progress which this Com-
mittee has made, and have at times
expressed doubt as to its competence
or willingness to make its work effec-
tive, we would now wish to be the first
to express high appreciation of the
result of the Committee’s deliberations
as expressed in the Report and to
congratulate the Chairman, Mr. C. C.
Paterson, and all the members on the
effective work which has been done.
Especially we would wish to express
our approbation of the conclusion now
finally arrived at by the Committee
that legislation to enforce the regula-
tions is essential to success.

From the outset we have held the
view that no solution to the problem
was possible without legislation.

As long ago as September, 1932, we
were urging that legislation should be
introduced and pointing out how it
should be applied. ** Legislation,” we
said, “* is the only effective remedy .."."”
“ It should be made illegal to sell or

’

install apparatus causing interference,
after a certain date to be decided upon,
and a second date could be arrived at
on a reasonable basis after which all
existing electrical apparatus had to be
made free from interference or be
dismantled.”

At the time we suggested that the
I.LE.E. should investigate the matter
with legislation in view our proposals
received the support of leading journals
of the electrical industry, and acknow-
ledgment of the suggestion was re-
ceived from the I.LE.L.

At that time we recommended that
the sale of apparatus liable to cause
interference, whether of British or
foreign manufacture, should. be made
illegal, and that the elimination of
interference from existing apparatus in
use should be effected gradually.

These recommendations, we are glad
to find, are all included in the I.LE.E.
report, and we can now only hope that
there will be the shortest possible delay
in carrying out the proposals.

Cheaper Valves

Welcome Price Reduction

HI  recent dnnbuncement by
British manufacturers of sub-

stantial reductions - in valve
prices has come as very welcome news
at a time when the need for such a
step was becoming a matter of serious

concern to the industry and the public.

The Wireless World has consistently
urged the need for-such a move in
order to encourage the more generous
use of valves in receiver design, and to
overcome public prejudice against
multi-valve sets which has grown up
due to the high cost of valve renewals.

It is to be hoped that the larger sets
will now return to favour and that
minimum valve sets will be hurried to
the obsolescent category where they
belong. :



Wireless World, July 24th, 1936.

Short-Wave

"By W. T. COCKING

LTHOUGH special recerving equipment s

undoubtedly essential for television reception,
good vesults can be obtained from other ultra-
short-wave transmissions, ncluding the sound
accompaniment to lelevision, by using the
ordinary broadcast recetver in conjunction
with a suttable converter. The apparatus
described in this article is of simple nature
and enables good reception to be secured

over the 6-9-metre waveband

Seven-Metre Reception with an Ordinary
Broadcast Receiver

HE commencement of broadcast-
ing from the Alexandra Palace
will undoubtedly greatly inten-
sify the present interest in ultra-

short-wave reception even among those
who are not yet interested in television
itself. The sound transmissions are to be
on a frequency of 41.5 me/s (7.23 metres)
and the vision signals on 45 mc/s (6.66
metres), the power used being 3 kW for
sound and 17 kW
for vision. For tele-

is used. No difficulty is found in obtain-
ing oscillation at wavelengths well below
5 metres, but with most oscillator cir-
cuits parasitic oscillation causes much
trouble.  An efficient and smoothly
operating frequency-changer is out of the

- question so long as this trouble persists,

and it is very important indeed to avoid
it. The writer’s experience has been that
the commonly used Hartley oscillator is

of parasitic oscillation being evident at
any time during its development. Since
the tuning capacity adopted is quite small,
it is actually unnecessary to employ a
split-condenser in the manner of the con-
ventional Colpitt’s oscillator, and a single
condenser can be used, the effect of a
split condenser being given by the inter-
electrode capacities of the valve.  This
leads to a very simple circuit, as will be
seen from Fig. 1, for the oscillator tuned
circuit Lz C7 is connected directly be-
tween the anode and grid of the triode, a
0.0001 mfd. condenser C6 being inter-
posed to isolate the grid from the HT
supply. The grid is returned to cathode
through the 50,000-
ohm resistance R4,

. vision reception of
the quality neces-
sary for a good

picture a special
receiver will be
needed, but this

does not apply in
the case of sound
reception. It is pos-
sible to secure very

while the anode

good results from

" AERIAL
the sound transmis-
sions by using any La
ordinary medium
waveband set in

. R . AERIAL
conjunction with a -
converter,

In essentials, an
ultra - short - wave
converter differs in

AAAAA.
\'4

g
3
&
[l
L1

derives its HT sup-

ply through the
_75,000-ohm  resis-
rance Rs5.

One signal-fre-
quency tuned cir-
cuit L1 Cx1 is used,
and the control
grid of the hexode
is connected
directly to a
tapping. This is
done partly to re-
duce the stray capa-
cities thrown on the
circuit and partly
to reduce the valve
damping. At the
very high frequen-

T X X

-

no’ way from  a
-short - wave con-
verter. In practice,

cies ‘at which we

are working the
input nnpedance of
a valve -can no

however, much
greater care in de-
sign is required if
etﬁmency 18 to be
secured together with freedom from inter:
action between the signal  and oscillator
frequency circuits. Experience has shown
‘that the triode-hexode type of frequency-
‘changer gives the most satisfactory results
provided that the correct oscillator circuit

Fig. 1.—The complete circuit diagram .of the converter shows that a triode-hexode frequency-
changer is used and that there is one signal-frequency tuned circuit.

rather prone to generate parasitic oscilla-
tion, but that the Colpitt’s oscillator is
usually quite free from the trouble.

It was accordingly decided to adopt this
oscillator in the converter, and the results
bhave amply justified the choice, no sign

longer be. ignored,
for it may be only
a few thousand
ohms. Wlth the coils used in this equip-
ment it is found that with the grid con-
nected to a tapping near the centre signal
strength is no less than with it joined to
the top of the tuned circuit and tuning is
noticeably sharper. In addition, the
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onverter

o.or-mfd. condenser Cj in the cathode cir-
cuit.  The output is taken from the
hexode anode by means of a screened-
primary transformer T1, decoupling being
obtained by the 1,000-chm resistance R6

and the 0.0r-mfd. condenser C8.
The photographs and drawings accom-
panying this article

show the details of
- construction, and

7
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DRILLED AND T"APPED FOR

1
6 BA SCREW /2 LONG
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little need be said
about the mechanical
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8DIA. EBONITE ROD

8 TURNS OF N 24 DSC WIRE

. work involved be-
"""" . ). yond stressing the
/3'; oA necessity for very

rigidity in the wiring,
The condenser C2 is

1

%'-’L——%’——*L—{' —
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L1.&.L2 8 TURNS OF N 14 ENAM. WIRE /e INTERNAL DIA.

mounted directly on
the valve holder,
being slipped be-
tween the pins so that
the heater pins lie on
one side of it and the
cathode and screen-
grid pins on the
other.  Its tags are
bent round and sol-
dered directly to the

L2

0T
b

i

.The coils are
wound to the
dimensions given

l:._

here with No. 14
enamelled wire.

reduction in stray circuit capacity leads
to a reasonably wide wavelength range
being secured.

The screen-grid denves its supply of
voltage from the potentiometer, consist-
ing of Rr of 30,000 ohms and R2 of
20,000 ohms, and a 0.0005 mfd. by-pass
condenser C2 is shunted
directly to cathode. Con-
densers C3 and C4 of 0.0005-

The method ani
shape of the inter-
nal-screening as
well as the
arrangement  of
. the tuning con-
densers and coils
are clearly shown
in this photo-
graph.

mifd. capacity are also joined between
heater and earth in order to prevent modu-
lation hum. Grid bias is derived from the
200-ohm resistance R3 shunted by the

sides of the cathode and screen-grid pins.
The grid leak R4 is similarly joined
directly between the cathode and oscil-
lator grid pins, the wire leads to it being
not more than one-eighth of an inch in
length.

The by-pass condensers C3, Cy4, C5 are

all connected directly between the appro-
priate points on the valveholder and one
anchorage point on the chassis, while R5
is joined between the oscillator anode and

short leads and for:
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+HT 200/260 VOLTS

VALVE HOLDER
CHASSIS

HEATER TERMINALS
OF 4-VOLT VALVE

|

Fig. 2.—A valveholder should be mounted

on the receiver and wired to it in the manner

shown here, to -take the plug from the
converter.

the supporting pillar for the HT connec-
fion.  This resistance must be mounted
directly on the valveholder with a }in.
lead; the length of the lead for its
other connection to HT, however, is not
important. C6 is joined directly between
the oscillator grid and one terminal of the
variable condenser C7.

Details of the coils are shown in one of
the drawings, and are most readily made
by winding about 20 turns of No. 14
enamelled wire on a §in. diameter tube.
Let the wire slacken and it will be found
that it springs out slightly so that the coil
is a loose fit on the tube. Then pull the
turns apart slightly so that an evenly
spaced winding results and cut the coil
in halves. Two coils each of ten turns will
thus be obtained. At one end unwind
half a turn and straighten the wire out
for connection to the fixed vanes of the
condenser, at the other unwind one and
a half turns, straighten the wire and bend
it appropriately for the connection to the
moving vanes.

With such heavy wire the enamel is
easily removed by scraping it with a knife.-
Some little care 1s necessary in removing
the enamel for the
tapping on L1,
however, for it
must not be re-
moved also from
the adjacent turns.
This tapping is not

at the exact centre of the coil, but at 3}
turns from the high potential end, or 4%
from the earth end.

The aerial coupling coil La is wound

]
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on a length of in. diameter ebonite rod
screwed to the front of the chassis. It
consists of eight turns of No. 24 DSC

A view of the converter with the end of the
chassis removed, showing the components
beneath the output transformer.

close wound and is suitable for theaverage
aerial. Provision is made for the use of a
dipole aerial by fitting two aerial terminals
and then about 3 turns only for La will be
needed. Under normal conditions, how-
ever, the aerial is joined to one of
the aerial terminals and the other-is
strapped to the earth terminal, to which
the earth also should be joined.

LIST OF PARTS

2 Single condensers, 30 mmfds., with extended
spindles for ganging, CI, €7
Polar Type ‘‘ E Special ™
1 Slow-motion condenser drive
B.T.S, Type TRA/WW
1 Flexibie coupler Eddystone 1009
1 Plag top connector Belling-Lee 1175
1 Valveholder, 7-pin (without terminals)
Clix Short-Wave Chassis Mounting Type V6
Fixed condensers :—

2 o.or mid., €5, C8 T.C.C. “M”
3 0.0005 mid., €2, €3, ¢4 T.C.C. “ M
1 0.0001 mid., C6 T.C.C. “M”
Resistances :—
1 200 ohms, } watt, R3 Erie
1 1,000 ohms, } watt, R6 Erie
1 50,000 ohms, } ~watt, R4 Erie
1 75,000 ohms, 4 watt, R§ Erie
1 20,000 ohms, 1 watt, R2 Erie
1 30,000 ohms, 2 watts, RI Erie

1 HF output transformer, T1
Scientific Supply Stores
1 Aerial coil (See text), La
2 Coils (See text), L1, L2
1 5-way cable with twin 70/36 leads and 5-pin
plug Goltone
5 Ebonite shrouded terminals aerial (2) earth,
output (2) Beiling-Lee ‘““B ™’
1 5-way connector Bryce
1 Stand-off insulator Eddystone 1019
Container, aluminium, I0}X54X4in.—with

tour mounting legs for condenser - B.T.S.
Screen, aluminium, 10X 43in. B.T.S.
Bracket -for dial B.T.S.

Miscellaneous :—

Peto-Scott or Scientific Supply Stores
Small quantity No. 14 enamelled wire,
No. 16 tinned copper wire and No. 24
D.S.C. wire; 1 length Systoflex. Screws:
27 6BA }n. r/hd.; 2 4BA $in. r/hd.;
all with nuts and washers.

Valve, 1 X41 metallised Osram or Marceni

Wireless
World

Ne provision is made for ganging ad-
justments. The intermediate frequency
available being necessarily within the
medium waveband, it is'so low in rela-
tion to the signal frequency that it is
not practicable to attempt to differen-
tiate between the signal and oscillator
circnits.  The theoretical difference of
tuning between them is considerably less
than the probable ganging errors. Both
circuits are, in consequence, nominally
tuned to the same frequency, and this re-
sults.in there being two tuning points for
every station and no protection against
second-channel interference. This is un-
avoidable unless an intermediate fre-

-quency of at least 5 Mc/s is used, and this

is impessible with a converter.
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the primary of Tr. This is because it is
not always necessary. Whether or not it
is required depends on the design of the
input cireuit of the receiver with which it
is used. When the condenser is needed,
it should be a 0.0005 mfd. compression
type, and should be .adjusted for maxi-
mum signal strength, its setting depending
upon the tuning of the receiver. 1tis not
required with sets such as the QA Super
and Variable-Selectivity IV, and with
these sets a condenser of 0.0001 mid.
should be joined in series with the inter-
unit lead to the aerial terminal of the
receiver,

In general, the receiver should be tuned
to its most sensitive point in the medium
waveband, but not, of course, to such a
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Full details of the construction and wiring of the converter are given in this drawing.

Correct ganging is consequently secured
by making the inductance and capacity of
the two circuits equal. If the coils are
carefully constructed they will be suffi-
ciently alike, and if the wiring is carefully
carried out the stray capacities will be
equal on the two circuits. No trimming
condenser is consequently fitted.  The
ganging is readily checked by slacking off
the coupling between the two condensers
and adjusting the circuits independently.
If all is in order it should be found that
for one of the two oscillator settings the
vanes of both condensers are enmeshed to
the same degree.

The receiver should be set to operate on
the medium waveband and the two out-
put terminals joined to the aerial and earth
terminals on the set by a foot or so of
twisted flex. Power for operating the
converter can be obtained from the re-
ceiver by fitting it with a five-pin valve-
holder to take the plug connector. The
connections in the receiver should be
made as shown in Fig. 2.

So far nothing has been said about Cg,
which is shown in Fig. 1 connected across

wavelength that interference is experi-
enced from a medium-wave station. Tun-
ing on the converter is sharp, but depends

An upper view of the oscillator section of the
apparatus.
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greatly on the selectivity of the receiver.

With selective sets it will probably be

necessary to stand the converter on sponge

rubber to avoid howling due to acoustic
feed-back from the loud speaker to the

" vanes of the variable condenser.

Too much should not be expected in the
way of signals at first, for most present
transmissions are of an experimental
nature and irregular in their operating
times. In most urban districts, however,
it should be possible to gauge the
efficiency from the amount of ignition
interference experienced when a car passes
the house.
with a sensitive receiver and at its greatest
around 7 to 8 metres.

This should be fairly loud

Wireless v
Worla

The tuning range of the converter is
from a little over 5 metres to about 10
metres, 7 metres being almost exactly half
way round the dial. The range may, of
course, be extended lower if it is required
to take in the 5-metre amateur band by
using slightly smaller coils. - This will
naturally involve a curtailment of the
upper wavelengths, the ratio of maxi-
mum to minimum wavelengths being con-
stant whatever coils be used.

Tested in London with the QA Super,
the converter brought in several experi-
mental transmissions at full loud speaker
strength, and proved sensitive throughout
its tuning range. Tuning was critical but
actually rather less so than many ordinary
short-wave sets.

Electrical Interference

REPORT OF THE

N 1933 the Council of the Institution of

Electrical Engineers appointed a

*‘ preparatory Committee”’ to review

the subject of interference with radio

reception. This Committee reported

in April, 1933, and as a result of this

preliminary report, the Council of the In-

stitution appointed a representative Com-

mittee, which has just presented its final

report and recommendations on the prob-

lem. The terms of reference of the Com-
mittee were as follows : —

(a) To consider the report (drawn up
by the Preparatory Committee appointed by
the Council) setting out the problems to be
solved.

(b) To make recommendations as to the
steps, if any, to be taken to secure the
elimination or mitigation of electrical inter-
ference with radio reception.

(¢) In connection with (b) above, the
Committee is requested to consider, inter
alia, the following specific matters:—

(i) The degree of immunity of each
type of apparatus, and the degree of inter-
ference from each type of electrical plant
and the best means for its elimination.

(ii) The desirability of embodying in
specifications for new plant the require-
ments for interference suppression.

(iii) The desirability, or otherwise, of
legislation.

The Committee shows in its report that
it has not merely been studying the sub-
ject, but has stimulated action by various
bodies with a view to settling such ques-
tions as standards -and.the measurement
of interference. The committee has also
encouraged as far as was possible the
application of radio interference suppres-
sion devices. The Committee was very
fully representative of the electrical and
other interests concerned, including all
sections of electrical manufacturers, the
Post Office, the B.B.C., and the radio
industry.

The full text of the Report is available
from the I.LE.E., but a summary of some
of the principal observations and recom-
mendations will be given here.

No proposals are made to* clear the
ether of interference such as would dis-
turb the reception of weak stations where

" upon,
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considerable amplification has to be re-
sorted to at the receiver, presumably
because it is considered that the first con-
sideration must be to make reception of
the local B.B.C. stations clear of inter-
ference. The proposal inthe report is that
there should be a difference of at least 40
decibels between the strength of the wanted
signal and the interfering field—that is,
assuming the wanted signal to be of the
order of 1 mV/m, modulated 8o per cent.
A method of measurement has been agreed
and instruments have been de-
veloped capable of indicating with suffi-
cient accuracy the degree of interference.

With the introduction of a television
service, automobile ignition systems may
be found to cause interference, but it is
stated that the degree of trouble to be ex-
perienced from this source cannot be
known until the television service begins.
It is pointed out that traffic signals, which
would ordinarily have been serious
offenders in the matter of interference,
have from the start been made interfer-
ence-free, complying with a British Stan-
dard Specification approved by the
Ministry of Transport. A second case in
which much progress has been made is
that of trolley buses, where, again, the
Ministry of Transport has acted.

Compulsory Powers

Perhaps the most important view ex-
pressed in the whole of the Committee’s
report is that which relates to compulsory
powers to ensure that the remedies are
applied to interfering equipment. This
section 1s therefore quoted in full:—

““As it became clear to us that the
various technical aspects of the problem
were approaching solution, we felt we
ought to give renewed consideration to
the important question whether com-
pulsory powers should be conferred on
some authority to require radio-interfer-
ence suppression in cases in which it
appears that this will not be achieved
effectively without the application of such
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powers. It became evident from the dis-
cussions of the Committee that the
majority of members did not consider that
effective interference suppression would
result if the improvement of the position
were to be left solely to voluntary effort.
The manufacturers . of appliances and
plant which are liable to cause interfer-
ence definitely support this view, and they
consider that there should be some recog-
nised Mark which could be affixed to all
portable appliances as a guarantee that
such appliances comply with the require-
ments, and that the sale of appliances
which do not meet with these require-
ments should be prohibited. Further, it
is essential that imported articles should
be subject to the same regulations as
home-produced articles and should bear
the Mark, and it is only through legisla-
tion that this question can be dealt with
successfully.” .

The Committee in its recommendations
differentiates between existing apparatus
already installed and new equipment
offered for sale. The cost of correcting
existing apparatus, it is pointed out, is
undoubtedly higher than the cost involved
if the apparatus is initially designed to be
interference-free. In a very large num-
ber of cases where the Post Office has
dealt with complaints by listeners of
interference from local electrical ap-
paratus, the owners of the apparatus have
been willing to meet the cost of fitting
suppressing devices, and it is only in a
comparatively small number of cases that
the owners have refused. It is suggested
that whilst regulations can fairly be made
which will make it compulsory for all
new equipment to be interference-free, it
is a question of general ethics or of state
policy whether it would be right to compel
the owner of existing apparatus to correct
it at his own expense. Failure to main-
tain apparatus in good condition is re-
garded as an instance where the owner
should be held responsible.  The Com-
mittee expresses the hope that every en-
couragement will be given to the goodwill
already shown by most owners in volun-
tarily correcting existing apparatus.

The report concludes with a list of
recommendations, the first of which is
that the Electricity Commissioners should
be given powers to issue Regulations to
suppress interference with radio reception
caused both by new and existing electrical
appliances, plant or machinery ; the Com-
missioners to have power to require a dis-
tinguishing Mark to appear on apparatus
to be sold after dates to be stated, as a
guarantee that it complies with the regu-
lations ; this distinguishing Mark to apply
to imported as well as to British-made
apparatus. The Post Office, it is recom-
mended, should have powers to enforce
the application of the regulations made by
the Electricity Commissioners, and that
all costs incurred by the Commissioners
and by the Post Office in investigating
complaints and enforcing the regulations
should be defrayed out of the quota of the
Wireless Receiving Licence Fees which the
Post Office retains.
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By M. G. SCROGGIE, B.Sc., AM.LE.E.

sary to constitute a laboratory.
It is still more difficult to give
advice as to the layout and equipment
when not only the situation, facilities and
financial resources are unknown, but even
whether the power supply is AC, DC or

AST week I remarked that it is diffi-
cult to define how much is neces-

UGGESTIONS for making the

best of limited space ; also hints

on the layout of apparatus and the

installation of those facilities which

save so much time in carrying out
experimental work

other than dusty; that they enjoy what
the geography books call a Continental
climate, being too cold in winter and too
hot in summer; and that the trap-door
constitutes a grave danger to the life and
limb of the preoccupied research worker.
But, nevertheless, I have seen a loft
laboratory used successfully for really
advanced work. Seclusion is an advan-
tage that can hardly be over-estimated,
and one gets it better in a loft than in
most places. An aerial lead-in can gener-
ally be arranged to come conveniently

disastrous effects on the equipment, unless
there is the almost unthinkable luxury of
permanent heating. In summer, too, both
worker and apparatus may suffer from the
climate. But oppressive restrictions on
the research worker are less likely to be
enforced here than indoors.

If considerations of comfort, conveni-
ence or necessity indicate an indoor room,
and the experimenter is not in a position
tc exercise the rights of dictatorship
therein, it may be possible to come to
terms with other interests by carrying on
the more unwelcome acti-
vities—such as  actual

gas! As it is the man
with unlimited means who
is least in need of further
encouragement, I make no
apology for keeping chiefly
in view those experimen-
ters who are obliged to
make the best of a situa-
tion.

In such cases there may
be no choice whatever as
to premises, nor, perhaps,
even the exclusive use of
a room. Where the house
is old and large the
chances of appropriating
at least an attic or base-
ment are quite good, but
a modern house is gener-
ally the next size smaller
than that which will just
hold the family. As re-
gards choice between attic
or basement, in the
absence of further data I,
personally, would plump
for the latter, because a
screened transinission line
can be used to make con-

‘construction, and perhaps
accumulator charging—out
in the shed or garage. If
the laboratory must, as a
last resource, be shared,
the guiding policy is to
arrange for everything to
be shut up under cover
and out of sight when not
in use. An old roll-top
desk is an example of
something that would
make an excellent nucleus ;
the desk surfaces can be
used for working, and the
pigeon-holes and drawers
for storing apparatus, etc.
There is a good second-
hand market in these
desks.  An old-fashioned
wardrobe of ample propor-
tion, with sliding shelves,
makes an excellent store
cupboard, and
might even be
adapted asasort
of work cabinet.
There are other
varieties of fur-

niture that can
ork Bencly be used for

nection with a distant
aerial, and a short, direct
earth lead is most desir-
able. This may not apply
so emphatically to a steel-
framed building, such as
that at the top of which The Wireless
World laboratories are situated, because
such a building may itself be regarded in
some respects as an excrescence of earth,
in spite of any views to the contrary held
by the proprietors.

If the worst comes to the worst one may
have to consider a roof loft. It has been
claimed that lofts make admirable work-
rooms. My personal views do not incline
in this direction, for my experience of
them is that they can never for long be

Fig. 1.

%

-truly weather-tight.

Plan and perspective views of a compact laboratory
layout, with a store cupboard and workbench back-to-back.
Note space between for concealing wiring, shelf below for
batteries, etc., vertical mounting of apparatus, and hooks for

connecting leads.

above the operating bench, but it is worth
going to the trouble of ensuring that it is
Another advantage
is that one can string wires around, and
generally damage the premises in a manner
that would never be tolerated downstairs
—or should we say downladders?
Sometimes an outdoor shed can be an-
nexed, or even built. “Conditions here are
not unlike those just described. In
winter it is difficult to make it an attrac-
tive retrcat, and damp weather has

working and
for storing the
apparatus; a
search around
the house or in
the local furniture market will probably
suggest useful possibilities.

Whether or not a strict cover-up policy
is forced on the experimenter by other
members of the community, it is not a bad
policy to adopt anyway. It is worth
acquiring such cupboards, bureaux, filing
cabinets, or nests of drawers as may be
available, for storing instruments, com-
ponents, ’gools, wire, valves, papers, and
so forth. = Good organisation in this re-
spect is worth while in saved time and

Rork Bench
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space, creates a favourable impression,
and keeps things in good order and con-
dition. A chest of many shallow drawers
is much better for storing the smaller
articles than the usual deep drawers which
necessitate things being bundled on top of
one another. Some drawers should be
subdivided, eggbox fashion, to - take
valves, resistors, fixed condensers, small
tools, etc., in classified arrangement, so

Fig. 2. If units are provided with slotted

mirror plates fitting over screws in the back-

board, they may be accommodated vertically

instead of occupying valuable bench space,

and are easily put out of the way when not
required.

that it is not necessary to rake through
the whole lot every time in order to find
the right denomination. Matchboxes are
useful for.screws, terminals, etc., either
by using the trays to subdivide a shallow
drawer, or by gluing a stack of the com-
plete boxes together to. form a nest of
small drawers, with boot-buttons for
knobs.

A Compact Arrangement

Space is nearly always at a premium;
and while it is very nice to have plenty of
large tables or benches on which to set
out one’s work it is very seldom that there
is room for this sort of layout. It is neces-
sary, then, as in the city of New York and
for the same reason, to resort to vertical
building. A very compact arrangement
consists of a wooden cupboard placed,
not in the usual position against the wall,
but sticking out into the room, so that the
back can be used for supporting instru-
ments, switchboards, shelves, etc., above
the workbench. (Leave a space behind
the backboard for wriring.) If there is
room, one may have further benches
around the working space, forming a sort
of cubby-hole where everything is near at
hand, except the less-used gear which is
kept on the other side. Fig. 1 shows a
layout of this type.

At all costs, the tendency to use bench-
top space for storage must be combated.
If it is not, the actual working space soon
becomes crowded out. It is a good idea
to provide frequently used units such as
oscillators and meters with mirror plates
or other convenient fittings enabling them
to be hung above the bench.

If it is decided to construct a work-
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bench, instead of making do with any old
kitchen tables that may be available, it is
wise to see that it is strong and rigid.
Boards invariably shrink and warp, leav-
ing crevices for small screws to hide in,
so a sheet of thick linoleum over the top
is very pleasant for working. A‘shelf near
the ground helps to brace the bench, and
is most useful for supporting batteries,
power units, and other heavy equipment.

Then there is wiring. If there is com-
pany’s supply, and more especially if it
is AC, there should be plenty of points.
When there is a soldering iron, a check
receiver, a mains-driven oscillator, and a
valve heating transformer going, it may
be difficult to find another point to which
to connect a bench lamp, a heater, or fan,
if there are not plenty of sockets. Itisa
good policy to scatter sockets about fairly
freely, each separately switched in the
““live’”’ side. A good place is just under-
neath the top surface of the bench.

Avoid Shoddy Mains Wiring

And here a warning must be sounded.
There have been some sad examples of

“ what the amateur and even so-called pro-

fessional wireman can do. Bits of ordi-
nary wire twisted around nails, and so
forth.  There are several reasons why
you should make a proper job of it. One
is that if you do not the supply autho-
rity has right of action against you. An-
other is that shoddy wiring is a cause of
fires.  And another is that it leads to
leakages that introduce hum and other un-
desirable effects, shock, and breakdown.
So use lead-covered electric lighting cable
of good quality, with all sheathing bonded
together and soundly earthed—preferably
by a different connection from that used
for radio. Probably the whole lot of
sockets will have to connect to the mains
at some one original point in the room.
Try to arrange matters so that, if a fuse
goes because of some work being done, it
does not plunge the place in darkness.
For example, if the bench connections
must be taken from the branch lighting

which the supply authorities may regard
the system will be greatly intensified if
they find lamps being used on a power cir-
cuit, at a-lower tariff.

The need for good screening and earth-
ing is more emphatic when DC is con-
cerned, because the high-pitched commu-
tator ripple has a way of getting mixed
with the output of amplifiers, and is par-
ticularly unhelpful in bridge work.

Loud Speaker Extensions

Aerial and earthed connections are
needed, of course; and they should cer-
tainly be independent of those used for the
household receiver. In fact, it is a great
mistake to attempt to do without an en-
tirely separate family listening system.
But it is often very convenient ; when the
lab. is in a different room, to have at least
one pair of wires running between the two.
And if, as one has a right to expect in an
experimenter’s house, there is loud
speaker extension wiring all over the
place, some way of tapping on to it in the
lab. is useful.  An interconnection sys-
tem is valuable also if for any reason it
is necessary to split up the lab., even if it
is only a matter of two benches in differ-
ent parts of a room. A number of wires,
preferably of really heavy gauge, joining
such benches and brought out to terminal
strips or sockets, enable these parts to be
used as a whole. If all of one space is
occupied by the source of a test signal, for
example, the signal can be piped through
this line and used elsewhere. Or power
supplies from a common source can be
distributed. Even when mains power is
available it is difficult to get on without
batteries altogether, and some sort of
switchboard for controlling them may be
worth having.

Lastly, one must not fail to lay in a good
stock of flexible connecting leads of
various lengths from a few inches up to a
yard or two ; some with tag or tinned ends,
and some with crocodile clips, single and
twin. Nobody seems yet to have entirely
solved-the problem of how tqQ store them
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It is important that all

circuit, provide fuses on the bench sub-
branch of a slightly lower current rating
than those protecting the whole branch.
And remember that any mistrust with

neatly so that the right type and length
can be instantly selected, but perhaps a
series of cup hooks serves the purpose as
well as anything.
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METHODS OF
AVOIDING
ACOUSTIC REACTION

A - N occasion recently arose requiring
two-way internal loud-speaker
communication. At each end was
a microphone and loud speaker,

and the conditions were such that the -

microphone was required to be of a fairly
high sensitivity so that a person speaking
in a normal voice several feet away was
still able to provide good loud-speaker
strength at the distant end. Two indivi-
dual amplifiers were provided, one be-
tween each microphone and its correspond-
ing loud speaker, and in view of the high
gain required it was not surprising that
an all-round “‘sing’’ was obtained.

The trouble in such cases is usunally that
any disturbance at the first microphone
is duly amplified and produces a noise in
the loud speaker at the distant end. Sound
waves radiated by this loud speaker are
then fed back on to the local mierophone
thus producing a disturbance which is
amplified by the second chain where it in-
troduces a noise in the first loud speaker.

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

Inter-Communication

HEN a loud speaker and a microphone are operating in close
proximity, there is always the probability that acoustic reaction

may cause a continuous singing nole.

Room-to-room intercommuni-

cation systems employing loud speakers instead of earphones are
particularly liable to such troubles unless precautions such as those
discussed i this article are taken

alteration of reflections, caused by a per-
son moving about—was sufficient to start
the chain off. :

It was therefore necessary to devise
some means of eliminating this interaction,
while still allowing each amplifier to
develop full individual gain, and the
method finally arrived at was completely

gation that the phase of the electrical feed-
back would not have to be exactly 180
deg. out of phase with the acoustic re-
action but some slightly smaller value.
The method showed signs of working
and it was possible to increase the gain of
each amplifier beyond a point at which
singing started without the compensating

quite reliable = in

action and not un-
duly critical in ad-
justment. It s,

successful, being
O
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however, of interest
to discuss the earlier
and only partially
successful experi-
ments which lead up
to the final results.
The first arrange-
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of Fig 1. Since the
root trouble arises
from the acoustic
interaction .between
the loud speaker and

T microphone at either

end, an attempt was
made to counteract
this by an electrical
feed-back of energy
in the opposite phase.
The output trans-
former was centre-
tapped and the

voltage fed off one
side through a con-

denser C and a

Fig. 1.—An experimental circuit in which anti-phase feed-back is
used to combat acoustic reaction.

The acoustic reaction from this on to the

- first microphone is more than sufficient to

cause a rapid build-up culminating in a
continuous sing. c
Though the trouble could be minimised
by careful placing of microphone and
speaker at each end, it was still impossible
to develop the full gain desited, while any
sudden variation of conditions—=even the

potentiometer R. A
small portion of the
voltage  developed
across the latter was introduced into the
grid circuit of the amplifier connected to
the second microphone. Switch St is for
reversing the phase so that the electrical
reaction shall be in the opposite sense to
the acoustic feed-back, while the condenser
C in conjunction with the resistance R was
intended to give a further phase displace-
ment since it became clear that on investi-

Fig. 2.—A balancing system which was found to be incapable of coping
with the high gain of the amplifier.

circuit in operation. The correction, how-
ever, is only accurate as regards phase for
one particular frequency, and if the

~amplification was increased too much the

only effect of the corrector was to merely
alter the tone at which the whole chain
oscillated. Moreover, the compensation
was not correct on transients, and in many
cases the very act of speaking was suffi-
cient to start the singing, although under
quiet conditions it was silent.

The next attempt was based on the well-
known hybrid coil which is used in radio-
telephone practice for converting four-
wire communication channels into an
ordinary two-wire system. It consists of
a transformer having two primaries and
four secondaries, cross-connected as shown
in Fig. 2. Any voltage fed through the
amplifier A1 induces voltages in S1 and
Sz2. These voltages pass current through
the microphone M2 and the loud speaker
L.S1 in parallel, and the secondary S4, and
also through the balancing resistance R
and the secondary S3. Since there is a re-
versal of connections between Sz and S4
it follows that if the resistance R can be
made equal to the effective resistance of
Sz and LS1 in parallel, these two currents
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will introduce equal and opposite voltages
in P2 and no voltage will be fed on to the
input of the amplifier A2. Since LS1 and
M2z are in parallel there is no acoustic in-
teraction between them unless they are
placed very close together.

This method again operated up to a
point but ultimately failed owing to the
high gains involved in the amplifiers. If

Az has a gain of 5,000 it means that the
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extent as to be inoperative. Sinee this
valve is the first of the speech amplifier
chain no signals are transmitted through
to the loud speaker and hence no singing
can take place. The reverse chain was
left normal, so that speech could be trans-
mitted over this line ummpalred

When the valve V1 receives speech in-
put from the microphone M1, however, it
feeds amplified voltage on to V2 which is
arranged to operate ‘as an anode bend

"N

I

TO _SPEECH
AMPLIFIER

Fig. 3.—A system depending on the muting of the inoperative amplifier.

balance obtained on the hybrid trans-
former must reduce the feed-back voltage
to something very much less than
1/5000th of its original value. Otherwise,
the noise emanating from LS2 will still be
of the same order as it is at the output end
of Ax, and this will be more than sufﬁment
to cause singing.

This difficulty was finally overcome by
splitting the amplifier A1 into two parts
and incorporating the greater part of the
gain after the hybrid transformer, as
shown dotted at A’1. This was successful
up to a point at which singing began to
appear between LS1 and M2. At this
juncture, however, another difficulty made
its appearance which finally lead to the
abandonment of the idea. The successful
operation of the scheme clearly depends on
a very accurate balance. Carbon micro-
phones were being employed and if anyone
accidentally knocked against the micro-
phone or even if there was some unusual
vibration in the room, the steady resistance
of the microphone altered by a sufficient
amount to throw the balance out. Under
many conditions this difficulty would not
arise but in the instance under considera-
tion the risk was considered too great and
so other methods were considered.

Muting the Amplifier

The next attempt was made from a
different angle—that of muting one of the
amplifiers when no signals were being
received on that chain. The basic arrange-
ment is shown in Fig. 3 where it will be
seen that the microphone feeds two valves
in parallel, Vi and V3. V1 is normally
biased but, V3 is over-biased to such an

rectifier. The anode "current increases,
causing a positive voltage to be developed
across the cathode resistance I., and this
offsets the negative bias on V3, opens up
the speech amplifier and starts the chain
working. The actual percentage of the full
release voltage available is variable by
tapping down the resistance R which en-
ables the conditions to be, set so that
ordinary background noise pxcked up. by
the microphone is~

8?‘l~ .

sufficient” promise to indicate that had a
release network been fitted on both

amplifiers the scheme tould probably

have worked quite successfully except
under the one condition where both
parties were speaking at once. With two
sing-suppressors in operation like this, the
full gain is never in operation, for when
one amplifier is working the other.is shut
down, except under the condition just
mentioned.

Unfortunately, with most’ conversations
there is a tendency for someone to speak
out of turn and this 1mmed1ately re-intro-
duces the sing although it will shut down
again immediately the interruption ceases.
An alternative arrangement would be to
give one amplifier control so that as soon
as this  amplifier released, the other
amplifier was automatically muted; and
this was the arrangement finally adopted.

It was, however, found better to achieve
the desired result electro-mechanically by
the. introduction of a small relay in
accordance with the arrangement shown in
Fig. 4. Here the valve V1 is thé last valve
in one of the amplifiers. The anode circuit
contains an output transformer which feeds
the loud speaker through the contact of
the relay. As shown in the diagram, this
contact is broken and the circuit is through
to the distant loud speaker. Thus the line
from the control end to the distant loud
speaker is through, and speech can be
carried out over this channel.

If the distant ‘microphone comes into
operation, however, speech impulses will
reach the valve Vi, and the voltage
devéloped at the anode of this valve is
passed on through a condenser and poten-
tiometer to the grid of the valve V2. This
valve is operating as a grid rectifier so that
it is normally passing anode current which
pulls the relay over. The application of
signals to the grid of this valve causes the

just insufficient to

release the valve V3.

This method was
perfectly satisfactory
under quiescent con-
ditions, but it was
found that as soon
as anyone started to
talk  through the
microphone. M1 a
sing rapidly built up,
due to the fact that
once V3 has been
released the whole
chain is in operation
and the full gain of
both amplifiers is
available.

It was hoped that
by making the time

>+HT

“TO”LOUD
SPEAKER 2

LOUD SPEAKER1
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-m2 mids

constant of  the
various  condenser-
resistance combina-

tions in the release
amplifier Vi and
V2 sufficiently small,
the opening up and shutting down of V3
would be sufficiently rapid tocounteractany
sing, but this did not prove to be the case.
At the same time the method did show

Fig. 4.—The final arrangement, with relay-controlled mutmg of the

inoperative amplifier.

anode current to decrease, the relay arma-
ture drops back and makes the circuit .of
LS1, so that the speech currents in the
anode circuit of V1 are able to produce
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audible sounds from loud speaker No. 1.

This Very .act has automatically discon-
nected the loud speaker at the distant end
and hence singing back is impossible. As’
soon as the voice at the distant end ceases
the anode current of V2 rises again, the
relay pulls over and the distant loud
speaker comes into circuit once more ready
for the reply. V2 should be a small power
valve taking 15 to 20 mA at zero bias.
The resistance in the anode circuit cuts
down the anode voltage to a suitable
amount—about 100 volts. .

It is necessary to arrange a small delay
on the relay operation so that the contacts
do not chatter, and this is accomplished
by the network CR, constituting the con-
denser and grid leak which provides the
rectification action. By adjustment of the
resistance R sufficient hang-over can be
obtained to keep LS1 in circuit during any
normal speech, while any pause of more
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than about a second causes the relay to
pull up again and changes over the con-
nections to the other loud speaker. If the
person at the distant end continues to
speak the relay will drop again and re-
connect LS1.

It is important that the relay shall be
in the low-potential circuit, i.e., on the
secondary side of the output transformer.
Otherwise the capacity across the contacts
may allow energy to be transferred to the
‘““dead’’ speaker to permit singing..

The potentiometer P has once again to
be adjusted so that ordinary background
noise does not operate the relay, but any-
thing above this level does. It might be
thought that there would be some loss of
the first few syllables of the speech, but in
practice if a sufficiently rapid relay is
used (such as the Bulgin type RCix) there
is only the faintest clipping which is barely
noticeable, and the system operates con-
sistently and reliably.

RANDOM RADIATIONS

By “DIALLIST"

Good News
OR some time I have been expecting to
hear that there were to be reductions
in the prices of valves, particularly those
of the mains variety, which were far too
dear. But, frankly, I hadn’t anticipated
that prices would come down with such a
bump. Five shillings off HF pentodes and
frequency changers and four shillings off LF
pentodes and triodes in general is fine.
Battery users don’t get quite so much, but
they also don’t do too badly with reductions
of four and six on frequency changers,
cighteenpence on pentodes, both HF and
LF, and on screened grids, a shilling on
power valves and ninepence on triodes.

I am sure that this bringing down of prices
is good policy on the part of the valve
manufacturers. I hope that it will be the
first step towards the production of much
bigger sets in this country; one thing that
has been very much against them is the
British public’s fear of having to replace
a lot of valves at high cost. It should also
mean that fewer people will now run their
valves to the very last gasp, keeping them
going so long as they will work in some
kind of way. In any event, I predict bigger
valve sales in the future.

"= "m "
Sporting Saturdays
HE B.B.C. has been doing us proud in
the matter of sporting broadcasts on
Saturday afternoons of late, and as nearly
every Saturday for some little time has been
wet in my locality these broadcasts have
provided no bad substitute for going out
and doing things one’s self. On fine Satur-
. day afternoons, though, they must be very
largely wasted, since many of those who
would be most interested in hearing them
are out in their cars or playing cricket,
tennis or some other game. Wouldn’t it be
a good idea to ‘“can’’ these commentaries
by means of the Blattnerphone and to give
us half an hour of sport relays either on
Saturday evenings or in those brighter Sun-
day  programmes about whose imminence
we are hearing so much just now?

Elasticity Wanted

And there’s one other suggestion I want
to make whilst I'm at it. Arrangements for
afternoons when the microphone is
scheduled to visit two or three different
sports centres might well be rather more
elastic than they are now. The other day,
for instance, we were taken over from the
athletic championships at the White City to
the cricket ground at Lord’s just when some
of the most exciting races were due to come
on.. It was rather a blow to find that the

- Eton and Harrow match had been com-

pletely washed out by rain, and that there
was nothing for the commentator to describe
save the deserted ground, which he did most
ably and graphically for about a quarter
of an hour! T think that we might have
been taken back again to the White City
after a brief announcement that there was
nothing for us to hear from Lord’s. It
surely wouldn’t be difficult to arrange that
if there was nothing doing at one centre,
more time should be devoted to others where
thrills were to be found.
. "= " "a
Insuring Sets and Service

READER who hails from Warrington

has very kindly sent me particulars of
a scheme for the fixed-price maintenance
of radio sets which is operating successfully
in his locality. You may remember that
a week or two ago I suggested that sore-
thing of the kind would be very popular
amongst listeners, and that it might be good
business for dealers to think it over. The
Warrington scheme strikes me as very good.
For a console or table set the subscription
is 30s. a year. For this the firm responsible
undertakes to keep the set in thorough
working order, replacing any valve that
becomes a casualty or loses 60 per cent. of
its efficiency, to examine and tune up the
set three times a year, and to maintain a
trained staff of servicemen as well as fully
equipped workshops. The same terms apply
to battery sets, but do not, of course, cover
the recharging of accumulators or the re-
placement of run-down high-tension bat-
teries. My idea that such a maintenance

JULY 24th, 1936

plan would go well with listeners is borne
out by the experience of the firm in ques-
tion. When they started it was expected
that from zo t6 25 per cent. of those who
bought new sets would take it on. To their
surprise they find that the figure runs to
about 85 per cent. There seems to be some-
thing in it, doesn’t there?

"= T
Doctoring by Wireless

A NOVEL and most useful radio service

is run by the U.S.A. authorities for the
benefit of coastal shipping of all kinds from
barges to brigantines and from trawlers to
tankers. None of these small ships carry
doctors.  Illnesses or accidents which are
quite beyond the rough-and-readv first-aid
knowledge of their skippers are bound to
occur. When something of this sort happens
they call up a special shore station, where
at certain hours doctors of the Public
Health Department are in attendance. A
long-distance examination of the patient
takes place by means of questions and
answers in Morse, and then come instruc-
tions of the fullest kind. This is a wonder-
ful service, and the good that it does not
only in saving lives that might otherwise
be lost but also in alleviating pain and suf-
fering is almost incalculable. The idea is so
excellent that every civilised country in the
world that has a sea coast should adopt it
without delay.

" " "

‘“ Regional ”’ Muddle

HE B.B.C. doesn’t seem to be able to
make up its mind about the Regional
stations. In the days before simultaneous
broadcasting was developed to any extent
Regional directors provided their own pro-
grammes, and all was well so long as they
kept within the amount of money allotted
to them. With the coming of 5.RB. the ten-
dency was more and more to centralise the
Regionals, until it was realised last year
that this was being overdone. Then we were
told that Regional directors would have a
much freer hand, but now comes the news
that plays, at any rate, must not be selected
without reference to the central Drama
Director in London. The Ullswater Com-
mittee took the view that the Regionals
should be as regional as possible, and I am
thoroughly in favour of letting their direc-
tors get on with their jobs with the least
possible interference from headquarters.
"= " "a

A New Spanish Custom

T often seems to me that existence in
this country is altogether too humdrum.
We never seem to get the excitements which
add such a spice of life in some foreign coun-
tries. Abroad, broadcasting stations have
been bombarded with field guns, blown up
by bombs, captured by rebels and jammed
by those who didn’t like their programmes.
In Spain only the other day a gang of
desperadoes belonging to some political
party or other rushed the local broadcast-
ing station, bound and gagged the an-
nouncers, and proceeded to pour their own
propaganda into the microphone. That was
pretty good; but there was more to come.
Once the station had been recaptured, en-
raged listeners sallied forth and burnt down
the headquarters of the political party re-
sponsible. Can you imagine gunmen sup-
porters of one political party occupying
Broadcasting House and the subsequent
blowing up of the National Liberal Club as
a reprisal? You can’t? 1 thought not.
The spirit of adventure is no longer what
it was with us! '
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Current Topics

Events of the Week in Brief Review

Radio Pioneers Honoured
T is stated in Paris that the

new P.M.G. is proposing to
issue postage stamps bearing the
heads of General Ferrié and
Edouard Branly, the French
radio pioneers. These stamps
will be an addition to the special.
series bearing the heads of other
famous Frenchmen.

Poland and Television

OLAND has followed other
countries in deciding to
establish a high-definition tele-
vision service on ultra-short
wavelengths., It is stated that
the Polish Ministry of Com-
munications has been influenced
by the success following the
recent German trials, and experi-
mental work is to begin imme-
diately.

Canada Copies B.B.C.

IT appears that Canada is

likely to model its. broad-
casting organisation on that of
this country, for a special com-
mittee set up by the Canadian
Government to investigate and
report upon various methods of
controlling  broadcasting has
just delivered its findings. The
committee recommends a
system similar to that of the
B.B.C. It is proposed to have
nine governors who will, how-
ever, be honorary..

French Announcers’ Poor
Pronunciation
COMPLAINTS have already,

been .made by French
listeners that certain French
announcers speak far too
rapidly. The latest complaint
is that they do not pronounce

French words correctly. The
whole  trouble has arisen
through the employment of

announcers having a strong pro-
vincial dialect.  One French
newspaper says that the type
of French spoken by some of
the announcers would shame
even an Englishman.

Gaiety Returns to Vienna
AN interesting game of Hide

and Seek is being played
between the Viennese police and
an illegal wireless transmitter,
This station apparently belongs
to one of the banned political
parties and pumps out propa-
ganda at various times. So far
all the efforts of the police with
direction finders have proved
fruitless, and owing to the dif-
ferent number of bearings ob-
tained it is now believed that
the transmitter is a portable
one. The police have been

handicapped by several practical
jokers who have apparently set
their broadcasting receivers into
oscillation and put an ordinary
telephone - type microphone in
series with the aerial, thus form-
ing quite an effective short-wave
transmitter sufficient to lead the
police ““up the garden’ with
fictitious messages. These jokes
have become so troublesome
that it may eventually lead to
the banning of reaction re-
ceivers,

Further particulars can be ob-
tained from Mr, Howard Moz-
gan, Radiohouse, 172, Garratt
Lane, Wandsworth, ILondon,
S.W.18.

Television Wavelengths
T is now known that the
B.B.C. television transmis-
sions will employ the following
frequencies: Sound, 41.5 mc/s,
7.23 metres; vision, 45 mc/s,
6.66 metres. The power of the
respective transmissions will be
3 kW. and 17 kW,

Miscellaneous Adver-

tisements
UGUST Bank Holiday will
necessitate  earlier  press

arrangements for the issue of
The Wireless World of August
7th, and Miscellaneous Adver-
tisements intended for that

Making preliminary tests with the portable short-wave transmitting
equipment that will be used to relay the running commentaries on the
international regatta at the forthcoming Olympic Games in Germany.

N.R.E.A.

ON July 30th next, at 8.15
p.m., the National Radio
Engineers’ Association are hold-
ing a rally and presentation at
the Howard Room, Y.M.C.A.,
Russell Street, Tottenham Court
Road, W.C.2, when a lecture
will be given by Mr. Nixon, of
the G.E.C:, on the technical as-
pect of valve servicing. It will
be illustrated by cinema film,
Fellowship certificates are to
be presented, and all interested
wireless engineers are invited.

issue will close with those re-
ceived by first post on Friday,
July 31st.

‘““ For This Relief, Much
Thanks ”’

MANY complaints have been

made by listeners about
the excessive interference caused
to broadcasting by certain
types of electrical apparatus,
and it is a relief to hear of the
strong view as to the necessity
for legislation expressed in the
Report of the I.E.E. Committee
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just issued. What is an equally
great relief, however, is to find
that certain energetic local
government bodies are at last
waking up to the annoyance
and distress caused by loud
speakers being operated in
gardens and outside shop pre-
mises. The County Council of
the West Riding of Yorkshire
have passed bylaws against this
practice.  These laws provide
for the issue of a summons if
action is not taken to abate the
nuisance after fourteen days’
notice has been given by three
neighbours. Unfortunately,
however, the penalty provided
is only a f5 fine, which seems
all too little to meet the case,

Amateur Transmitters:
Reports Wanted
R. E. W. G. SAINTY,
G6ST, of 23, Albert Road,
Witham, Essex, who is now
working on 1,746 kc /s and 7,046
kc/s would appreciate and
acknowledge reports. from - lis-
teners. . :

Mr. W. Crossland, 2BUC, of
13, Queen’s Road, Whitstable,
Kent, asks for reports to be
sent of reception of Gz20L on
August 2znd and 3rd. The
station will be transmitting tele-
phony and I.C.W. every alter-
nate ten minutes between 10.00
and 13.00 B.S.T. on the dates
mentioned. The frequency used
will be 57,200 kc/s.

CLUB NEWS

Wirral Amateur Transmitting
and Short-Wave Club
A™very interesting lecture en-
titled ** Radio in the Army’’ was
delivered recently by G2DC. The
next meeting will be on July z9th
at 7.30 p.m. in King’s Square
Café, Birkenhead. I'ull details of
the Society can be obtained from
the Hon. Secretary at ‘‘Colby,’”

Irby Road, Heswall, Wirral,
Cheshire.

Dutch Field Day
The. Dutch Amateur Radio

Society V.U.K.A. is holding a
field day on Sunday (July 26th)
when an 8o-watt 5-metre trans-
mitter will be operated from the
top of a tall tower. Reception
reports from England are specially
invited.  They should be sent
c/o  Amroh, Muiden, Holland.
British amateurs on holiday in
Holland will receive an enthusi-
astic welcome from the Society.

The Walthamstow and District
Radio Society

A very interesting lecture and
demonstration was recently given
at the headquarters of the Society
by Gs5VY, the subject being
“Ultra - high - frequency Work."*
Several types -of apparatus were
demonstrated, special  interest
being shown in a 5- and 24-metre

‘transmitter, both being absolutely

stable without the aid of crystal
control.  Full details of the
Society can be obtained from the
Hon. Secretary at 2, Station
Road, E.17.



AN ECONOMICAL BATTERY RECEIVER
OF HIGH-GRADE DESIGN AND FINISH

LTHOUGH its price is low, this re-

ceiver has all the good qualities

| of robust design and clean work-

manship which characterise the

‘more expensive receivers in the Murphy

range. Many of the components, includ-

ing the coil assemblies, are, in fact, iden-

tical with those used in the ‘30’ and
‘28" series.

A ‘‘straight’’ circuit, consisting of an
HF amplifier, detector, and pentode out-
put valve, has been adopted in preference
to a superheterodyne, as it was felt that
a better all-round performance would be
provided by a well-executed ‘‘straight””
circuit than by a superheterodyne which
had been pared down to bring it within
the price level decided upon. No bat-
teries are supplied with the receiver, but
the non-technical user will have no diffi-
culty in supplying and connecting these
for himself. There is no grid bias battery
to worry about, and only two connections
are necessary to the HT battery, inter-
mediate tappings having been eliminated

FEATURES.—Type.—Table model
batlery receiver. Circuit.—Var.-mu pentode
HF amplifier — triode grid detector with
reaclion—pentode output valve. Controls.—
(1) Tuning. (2) Volume and on-off switch.
(3) Reaction. ({) Waverange. Price.—
(without batleries) £6 7s. 6d. Makers.—
Murphy Radio Ltd., Broadwater Road,
Welwyn Garden City.
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we have tested, few have equalled the
B23 in their docility of performance in un-
skilled hands. The majority of battery
receivers, in which reaction must of neces-
sity be employed to supplement the range
and selectivity, are inclined to be short of
temper and to vent their displeasure in
loud and unpleasant noises from the loud
speaker at the slightest suggestion of mis-
handling. In the B23, on the other hand,
matters have been so arranged that it

appears to be virtually impossible to pro-
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A notable feature of the circuit is the method of obtaining automatic grid bias without loss of
amplification due to anti-phase feed-back.

by the choice of suitable resistances in the
circuit to combine the functions of de-
coupling and voltage reduction to the
earlier stages in the set.

The good humour which this simplifica-
tion of the external leads will have en-
gendered by the time the receiver is ready
for use will not evaporate when the tyro
switches on and tries to receive his first
station. Of the many battery sets which

duce distorted reproduction, so that the
beginner can be sure of at least tolerable
entertainment from his local station during
the period of his novitiate.

As his skill increases he will discover
that the set is capable of a performance
in the matter of range, if not in selectivity,
which is comparable with a superhetero-
dyne. Whether this range can be used to
bring in the number of stations which it
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promises must depend upon the distance
at which the set is installed from the
nearest B.B.C. station. With only two
tuned circuits, even though these are well
designed and supplemented by reaction,
it 1s unreasonable to expect the selectivity
which can -be obtained with an inter-
mediate amplifier incorporating two band-
pass filters, such as one finds in the
cheapest of superhets. As an indication of
the performance which is to be expected
in thc matter of selectivity, it can be stated
that, with the reaction and volume con-
trols adjusted to give what we regard as
the best balance between selectivity and
sensitivity, the spread of the Brookmans
Park transmitters when using the set in
Central London was from 245-242 metres
in the case of the National, and 315-375
in the casc of the Regional. On long waves
a little reaction is necessary to separate
Radio-Paris from Droitwich, but the
volume control will probably have to be
turned down to compensate for the in-
crease of signal strength.

Natural Quality

The permanent-magnet moving-coil loud
speaker gives unobtrusively good quality
of reproduction with just enough sugges-
tion of bass response to preserve the
musical significance of orchestral composi-
tions, but without the booming bass which
is so oftenn used to give a false sense of
efficiency and ‘‘big set’” performance.
Similarly, at the top end of the musical
scale the designers have succeeded in ex-
tending the response sufficiently high to
give clarity without paying the price of
harshness due to an over-emphasis of the
output in the region of 2,000-3,000 cycles.
The volume will be found quite adequate
for the average living room, but at first
the uncritical may come to a false con- .
clusion on this score because the set
appears to make less ‘‘noise "’ than many
others of similar specification. .

In designing the circuit every care has
been taken to extract the highest possible
degree of efficiency and selectivity from the
two tuned circuits. The tuned input cir-
cuit to the first valve is coupled to the
aerial through a coil of fairly high induct-
ance which is designed to.resonate with
the aerial capacity at some wavelength
above the top of the medium waveband.
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Murphy B23—

JThe circuit constants have been adjusted
so that the set gives the best-intrinsic selec~
tivity with an aerial of go or rTooft. To
preserve the optimum coupling conditions
on long as well as medium waves, a small
condenser. is included in series with the
aerial coupling coil on long waves. The
set is provided with a well-graded volume
control, and, to providé. an adequate
minimum when receiving the local station,

appropriate phase.

Wireless
World

secondary. This would result in consider-
able loss of amplification, and it is to over-
come this effect that the primary is sup-
plied with a compensating voltage in the
The HT supplied to
the detector and HF valves is decoupled
to prevent instability which might be
caused by the high resistance which the
HT battery acquires towards the end of
its life.

A milliammeter in the positive HT lead

OUTPUT VALVE
CPEN.220

REACTION
CONTROL

TUNING  CONTROL
VOLUME CONTROL
AND -

ON-OFF  SWITCH

DETECTOR VALVE

WAVE-RANGE
SWITCH

HL2

VP 210
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The tuning coils are situated above and below the chassis and are otherwise unscreened in order
to preserve the highest possible degree of selectivity.

a resistance has been included in series
with the aerial, which can be brought into
circuit by means of the ‘‘local-distance ™’
switch at the back of the chassis.

The HF amplifier valve is a variable-
mu pentode which is tuned-anode coupled
'to the triode grid detector. Reaction is
‘applied through the usual capacity con-
trolled fixed coupling coils, and it holds
its setting remarkably well over the full
range of the tuning dial. The rectified out-
put from the anode of the detector passes
through an HF filter and is then resistance-
capacity coupled to a step-up transformer
in the input circuit to the pentode output
.valve. The bias for this valve is derived
‘from a potential divider in the negative
‘return to the HT battery. Variable bias
for volume control in the HF stage is also
taken from this resistance through the
medium of a shunt potentiometer. Closer
examination of this portion of the circuit
will reveal that the primary of the inter-
valve transformer, instead of being re-
turned to the chassis, is taken to a tapping
on the bias resistance. The reason for this
is that LF as well as DC currents are circu-
lating in this resistance, and as it is
common to both grid and anode circuits
of the output valve, there will be some
feed-back to the grid in opposite phase to
the voltage supplied by the transformer

showed the total current consumption of
the set to be from 6.3 to 6.8 mA. with an
HT voltage of 115. The variation of HT
consumption with the setting of the volume
and reaction controls does not amount to
more than 0.5 mA., and even on the
loudest signals there is no more than a
tremor in the meter needle, indicating that
matters have been so arranged that serious
overloading of the output valve cannot
take place.

The cabinet, with its flush-fitting loud
speaker grille, conforms to the convention
of severe simplicity which is characteristic
of all current Murphy designs. The base
line of the cabinet is raised at each end,
and this provides a convenient hold for
lifting the set. The tuning scale is cali-
brated in wavelengths, but there are no
station names. The set is, however, sent
out with a well-prepared list of the prin-
cipal broadcasting stations arranged alpha-
betically and also in order of wavelength.
No dial lamp is fitted, but provision is
made for the addition of this refinement
for those who are prepared to provide for
the extra consumption of LT current.

To summarise, the Murphy Bz23 is, from
every point of view, a high-grade product
—to use the makers’ apt description, “‘a
good set made cheaply.”” While it has a
high intrinsic performance for the number

85

of tuned circuits and valves employed, it
is at the same time a set which is less: de-
pendent on skilful handling for the recep-
tion of the B.B.C. programmes than the
majerity. of battery receivers employing
reaction.

NEW DIRECTIONAL
MICROPHONE

From Our Berlin Correspondent .

HE engineering department of the Ger-

man Broadcasting - Company has re-
cently completed the design of an entirely
new type of condenser microphone. The.
new instrument is termed, in Germany,
a ““Directional Capacity Microphone.”
Briefly, there are two types, one with direc-
tional characteristics resembling the figure 8
and the second
with characteris-
tics in the shape
of a heart ; in the
fact, the ‘‘polar
diagrams’’ of re-
sponse are remin-~
iscent of those
usually associated
with radio direc-
tion finders.

The main ad-
vantage of the
new. type of
microphone is its
entire independ-
ence of frequency
with regard to its
directional
properties. With
many types of
microphone the
directional char-
acteristics  vary
with  the fre-
quency, but it is
claimed the new
RRG microphone

The new conden-
ser microphone is
highly directional,
and can be
effectively used at
a considerable
distance from the
source of sound.

has the same directional properties at all
frequencies.

The *‘ figure of 8’ microphone achieves
its peculiar polar diagram by the fact that
the electrode behind the membrane is
pierced by holes. For the microphone with
the heart-shaped characteristic two mem-
branes are used, only one of which is con-
nected. The electrode is in the centre of
the two membranes and has a number of
holes, some of which go right through and
others only in part. v

Lamps for Volume Expansion

We have received from A. Hinderlich, 2,
Bridge Road, London, N.W.10, a list of
lamps suitable for the bridge system of
volume expansion recently described in
these pages. The average resistance of the
lamps when cold and with various values of
current is given in tabular form.



- 86

VIMY RIDGE. An impressive view of the Canadian War Memorial
which will be unveiled by His Majesty the King on Sunday.

HE ceremony of the unveil-
ing by His Majesty King
Edward VIII of the Canadian
War Memorial at Vimy Ridge
in the presence of the President
of the French Republic will be
broadcast in the National pro-
gramme from 2.25 to 3.30 on
Sunday. The event marks the
consummation of a project
which has taken over ten years
to complete. There are nearly
12,000 names on the base of the
Memorial, which is dedicated
to the Canadian missing who
have no known graves.. The
most striking feature of the
memorial consists of two
pylons each over 14o0ft. high,
one of which is dedicated to
the French armies and the
other to the armies of Canada.
These make a spectacle of the
utmost impressiveness domina-
ting the landscape for many
miles around Vimy Ridge.
The actual ceremony by His
Majesty will take the form of
the unveiling of a figure at the
base of this huge Memorial.
The proceedings will also be
broadcast by Paris PTT.

< 2> <
MALVERN

THE feature programme by
Robin Whitworth to-night at 8

(Reg.) will serve as a back-
ground to the Malvern Drama-
tic Festival which opens to-
morrow, July 25th. The mo-
bile recording van having
visited many of the remote
homes in the hills, old residents
will be heard telling of the
changes they have seen. The
programme will review Mal-
vern’s history from the time of
the foundation of its Priory to
the present day.
- g o

ALLEYNE AND LEONHARDT

THESE two well-known solo
pianists will be heard playing
special arrangements of popu-
lar works in a double piano
act to-night at 10.20
(Nat.).. In this,
their first dual
broadcast, they will
be heard with the
Theatre =~ Orchestra
conducted by Regi-
nald Burston.

DUMBARTON
CASTLE. A remini-
scence of days long
past by Dr., W. Mac-
kay Mackenzie will
be broadcast from the
Castle Regionally at
8 on Tursday.

MAX

“A Smarr Bovy SEEING
Giants ’ is the title of the
twenty-five minute talk to be
given by Max Beerbohm from
the National transmitter at
9.5 on Sunday. He will un-
doubtedly give some amusing
and clever word capicatures in
his own inimitable style.
. e he s
BRITISH COMIC OPERA

It is the aim of Gordon

McConnel in his comic opera

programme on Monday at 8
(Nat.) and - Wednesday 6.30
(Nat. and Reg.) to knit to-
gether by explanatory an-
nouncements the songs and
scenas from three well-known
British comic operas.  His
choice in this, the sixth of the
series, will be ‘“Derby Day,”
‘“ The Pride of the Regiment”’

“and ‘““San Toy.”” The Revue

Chorus and Theatre Orchestra
will be conducted by Mark H.
Lubbock, and among the artists
taking part will be Stuart
Robertson, Tessa  Deane,
Wynne Ajellor and Horace
Percival. -
<t <> <£‘>%
ANCIENT MONUMENTS
THE recently appointed Secre-
tary of State for the Colonies,
the Rt. Hon. W. G. A.
Ormsby-Gore, will give a talk
on Thursday in the National
programme at 8 with the
above somewhat uninspiring
title. He has considerable ex-
perience in the care and pre-
servation of National relics of
the past, for he was, from
1931 until he took over his
present office, First Commis-
sioner of Works and he will,
therefore, undoubtedly have
some very interesting informa-
tion to pass on to the man-in-
the-street.
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Listeners’

uid

Outstanding Broa

GOLF

Many will know George Nash
through  his  contributions
““Letters to the Secretary of a
Golf Club” in Punch. An
episode based on these letters
entitled ““Mr. Whelk in the
Rough’ will be broadcast in
the Regional programme on
Wednesday at 9.

e <= <>

MATCHES

ON Saturday afternoon three
places will be visited between
2.30 and 5.15 (Nat.) where
matches are being played. At
Wimbledon the Challenge
Round for the Davis Cup will
be in progress. From Old
Trafford the second Test
Match between England and
All-India will be commented
upon.  Contrasting with the
Test Match will be the village
cricket match between Til-
ford and The Bourne on the
village green at Tilford in
Surrey, where T. Woodrooffe
will give a commentary from
the roof of the Barley Mow Inn,
which overlooks the Green.
The microphone will be
switched in and out at these
three events giving listeners
the most exciting happenings at
various times.

<t <t <5

POET AND TENT-MAKER

“Tue THREE FrIENDS” is
an imaginative chronicle of
certain events in the life of
Omar Khayyam, poet and
tent-maker, which was first
broadcast nearly two years
ago. It was specially written
for broadcasting by Dewan
Sherar, and will be revived at
8.40 on Tuesday (Nat.) and at
the same time on Thursday
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for the Week #

c'asts at Home and Abroad

{Reg.). The producer will be
Lance Sieveking and the nar-
rator Robert Harris. Norman
Shelley will take the part of
Omar.

<t <t <i>

ONE CROWDED HOUR

RonaLp FrRaNkau described
his musical review, ‘‘You
Ought to See Us,”” as fast-

moving entertainment, as topi-
cal as convention will allow
and with as many changes as
can be crowded into one hour.
The: title has something to do
with the presentation, as
Frankau proposes to describe to
listeners the scenes and players.
This will give him plenty of
scope for innumerable wittic-
isms.  With him 'in the cast
will be his wife (Rene Robert-
sén), Tommy Handley and
Mrs. Handley (Jean Allistone),
Robert Algar, Grace Vivian
Russell and Dorothy Kay.
This Frankau revue will be

the Summer Musi-
cal Festival.

From Post Pari-
sien at 9 on Tues-
day comes Puccini’s
‘“Madame Butter-
fly” from the
Casino, Knocke,
This little Belgian
seaside resort is be-
coming famous for
its  first-class
concerts and fine
presentation
of popular opera.

Radio Paris is relaying at
8.45 on Tuesday ‘“ L’incorona-
zione di Poppea,’’ the opera on
which  Monteverdi’s  fame
principally rests.
BRITISH FOLK TUNES .

A ~NEw series of broadcasts
under the above heading is to

be broadcast from the Nor-

wegian stations. The first will
be given to-night at 8.35, when

N

3

“YOU OUGHT TO SEE US.”

From left to right in this group can be

seen Mrs. Ronald Frankau, Tommy Handley, Mrs. Tommy Handley and
Ronald Frankau, who will be appearing in this Frankau musical revue.

broadcast on Wednesday at 8
(Reg.) and again on Friday,
July 31st (Nat.).
<go- <y <t

GRETA KELLER

Tris famous international
radio star will be giving a half-
hour concert on Thursday at 8
from the Norwegian stations
during her stay in Oslo.

<t <> <t

SALZBURG FESTIVAL

THIS week’s opera pro-
gramme is graced by one
outstanding event of inter-
national importance.. This is
Mozart’s “Don- Giovanni”’
which Vienna and most
European stations are relaying
from the Salzburg Festival
Theatre at 7 on Tuesday.
Bruno Walter will be conduct-
ing the Vienna Philharmonic
Orchestra. Mozart was a native
of Salzburg, and.the perform-

ance of his operas originated

[l

Old English and Scots songs
from the 16th and 18th cen-
turies will be featured with the
Scottish singer Elen McElwee.
Scottish tunes and dances are
also featured in a programme
of ancient Danish folk dances
to be broadcast on Sunday at 8
from Otterup.
~P- <S> <
A POPULAR COMPOSER
A SPECIAL programme of
songs by Carl Michael Bellman,

whose works have gained
popularity far beyond the
boundaries -of his - native

Sweden, will be given from the
Swedish stations at 9.5 on
Sunday. o

- <i= L=

SUMMER REVUES

Froum the open-air theatre,

* in the West. .
End of Copenhagen, will be re- .
9.30 to :
10.45 to-night (Friday) by the
’ Summer re-

‘“ Korups Have,’
layed a revue from

Danish ‘stations.

SALZBURG. A number of o
relays during the Salzbupg
Festival will be given from
many Continental statlons

vues are becommg a regular

broadcast feature in ‘the Damsh
programmes
BALLET MUSIC .

THE new Deutschlandsender

orchestra, which is composed.

of éighty-six musicians, and is

to be increased to 106 during
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the ‘course. of the next few
weeks, will glve a_programme

" of ballet music at 10.30 on
. Monday from the Deutschland-

sender. . . This orchestra is to

become Germany s_Tepresenta-
tive symphony orchestra for

broadcastmg
THE AUDITOR

FRIDAY JULY 24th.

Nat., 8.40, “Good-bye, Mr. Chips.”
10. 20, B.B.C. Theatre Orchestra

with Alleyne and Leonhardt
(two pla 08).
Reg . 8, Malvem, a historical

impression by Robin Whitworth.
SCharles Ernesco and his Quintet
with Webster Booth.

Abroad.
. Hamburg, 8.10, The ““Leisure and
Recreation” World Congress—

folk music of the nations.

SATURDAY, JULY 25th.

Nat., 2.30—5.15, “ Matches that
Matter,” relays from Wimbledon,
Old Trafford and Tilford (village
cricket).. 6.30, Peggy Cochrane.
N The S:ots Military ex-Guards-
men’s Band. 8.30, Music Hall.

Reg., 8, London Symphony Or~

chestra: and Kendall Taylor
(piano). 9.30, Troise and his
nohiers.
Abroad.
Paris PTT, 8.15, *“La Basoche,”

three-act opéra-comique (Mes-
sager) relayed from Vichy.

SUNDAY, JULY 26th.
Nat., 2.25, His Majesty the King
unveils the Canadian War
Memorial at Vimy Ridge. 9Re-
atal : Olga Haley (soprano) and
Karl Ulrich Schnabel piano).
7.55, Service from Whitefield's
Tabernacle.. YAlbert Sandler and
the Park Lane Hotel Orchestra.
Reg., 6, lceland Music, relayed
from Reykjavik. 7.55, Service
from St. Sepulchre’s, Holborn,
with the Choir of the School of
English Church Music, 9.5,
Max Beerbohm. qOrchestral and
vocal music of l300~l709
Abroad.
8.35, Salzburg Festival,

Vienna,

- concert from Salzburg Cathedral.

HlCHLlGHTS OF THE WEEK

MONDAY, JULY 27th

Nat., 7, 4th Anniversary of * Gaffer
and Gavotte.” 8, Songs and
Scenas from three British comic
operas.

Reg., 8, The Eton College Choir,
from FEton College Chapel.
9B.B.C. Dance Orchestra. g

Abroad.

Berhn, 8.10, * At the Sea "—great |

dance evening. -

TUESDAY, JULY 28th.
Nat., 7, Claude Hulbert and Bobbie

Comber. 840, “The Three
Friends,” Ornar Khayyém pro-
gramme. 10, Anne Thursheld

(mezzo>soprano)
eg 8, The Castle of Dumbarton.
40, Ballet music—Sadler’s Wells
Orch%tra
Abroad.
Post Parisien, 9, ** Madame Butter-
fly,” from the Casino, Knocke.

WEDNESDAY, JULY 29th.

Nat., 6.30, Songs and Scenas from
three British comic operas. Y The
Aristocrats of Harmony. 10,
Audrey Hyslop in a Mrs. Tactless
Epi sode :

Reg., 8, “ You Ought to See Us.”

ﬂ' Mr Whelk in the Rough

Abroad.

Ka]undborg, 9.35, Negro Spirituals.

THURSDAY, JULY 30th.

Nat., 8, “ Ancient Monuments,”
the Rt. Hon. W. G. A. Ormsby- !
Gore.  YSchubert Recital by
Katharine Goodson (piano). 8.40,

*“ At Home,” Sydney Baynes and
his Band with Helen McKay.

Reg., 8.40, “ The Three Friends.”
9.30, B.B.C. Theatre Orchestra.

Abroad.

Radio-Paris, 8.45, Symphony Con-
cert. by the National Orchestra
and Raugel Choir.
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A prey to mela.ncholy
reflections.

Supernatural Occurrences

IWAS extremely interested to read the
other day about the behaviour of the

natives- in. Rhodesia who suddenly heard

a cool, calm and collected voice issuing
from the heart of an inferno which had
resulted from the accidental overturning
of a lamp in"a house built of a particu-
larly inflammable type of material. The
voice was that of Henry Hall, and it
appeared that in some mysterious manner
the fire had turned on the short-wave
wireless set inside the house. There was
no mystery concerning the reason for
Henry Hall being heard, since the set
happened to have been tuned to the
Daventry Empire station.

Reading of the incident has reminded
me of a very similar one which occurred
many, many years ago, long before the
days of short-wave programmes, or,
indeed, of all-mains sets. In this case
the scene of the fire was a remote Welsh
village at which I was staying in order to
recoup my forces after a rather hectic
London season.

At the moment when the fire was at its
fiercest, and I was standing outside in my
night attire amidst the other onlookers,
a prey to melancholy reflections, there
burst upon our startled ears a clear and
resonant voice amid the flames.

Unfortunately, the effect on the simple
village folk was startling in the extreme,
and one or two of them joined the local
temperance society on the spot, and,
what is more, paid their subscriptions,
which shows the degree of fear with which
they were possessed. Broadcast listening,
and more especially foreign listening, was
not as common as it is to-day, and these
good folk were totally unaccustomed to
it.  The fact that the words, being
foreign, were incomprehensible to them
merely added to their superstitious fear,
and it was not unnatural that some
believed that the voice of the Evil One
himself was coming from the midst of the
flames.

Many possible explanations crossed my
mind as to the manner in which the flames
had switched on the set, which was of the
simple battery type, in which the ‘‘on-
off’* switch merely controlled the LT
circuit, the HT battery being always con-
nected up. It would, I thought, have been
quite feasible for the heat of the flames

By-
FREE CRID

to have melted the solder con-

switch; so causing them to fall
and possibly make contact with
each other.

I was considerably startled, however,
when I found out on the following.day
that my accumulator was at the local
garage being charged, the proprietor
having called for it in accordance with

L9} g necting the two wires to the LT
e,
q/

previous orders, and removed it while I

slept. For the moment even I was
gripped with superstitious fear until the
obvious explanation occurred to me,
namely, that the terrific heat of the fire
underneath the set had been sufficient to
cause the valve filaments to emit electrons,
so causing the set to function for a few
moments until it all perished in the holo-
caust. This only goes to show how care-
ful we ought to be to exclude all super-
natural explanations of apparently inex-
plicable physical phenomena until we have
made quite sure that no simple scientific
explanation has been overlooked.

A Solemn Warning

I AM, I regret to say, momentarily hors

de combat so far as ordinary mundane
affairs are concerned owing to severe in-
juries caused by listening to car ‘radio,
although I am managing to dictate these

few notes to a nurse at my bedside in the .

hospital at which I find myself, my object
being to warn all of you as soon as pos-
sible of the very grave dangers attending
the presence of radio in a car. I am
definitely not referring to the entirely
fictitious dangers supposedly due to the
driver having his attention distracted by
the programmes. Indeed, so far from
this being the case, radio has a beneficial
eftect insomuch that it keeps the driver
from inculging in other activities which
might lead him astray.

It so happened that I was out for an
early morning spin on my bicycle, a form
of exercise which my medical adviser had
ordered in an attempt to check my in-
creasing tendency towards adiposity. It
was not very long after sunrise, and so,

naturally, there was still a considerable

stream of cars speeding Londonwards from
the many questionable places of amuse-
ment which now infest our suburbs. 1 was
considerably astonished to hear the strains
of what was obviously car radio coming
from the open window of a large hmousme
and, the hour being what it was, it did

not take me long to figure out that' the

car must be fitted with a short-wave set.
The broadcast was, I found, coming
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UNBIASED

from the short-wave station at Melbourne,
it being actually a running commentary
on a certain sporting event in that city in
which I had a strong financial interest,

and which was then in the process of
being run off, it being, of course, the after-
noon in that part of the world. The finish
was a very close one and my excitéement .
arose to fever heat, since I must confess
that not only Mrs. Free Grid’s: new hat
but also certain financial commitments of
my own depended on the result. As ill-
luck would have it, the AVC systern of the
set semed to fail in its function just as a
thrilling neck-and-neck finish was in the
course of taking place, and in my efforts
to catch the commentator’s words I in-
clined my head until it was almost inside
the open window of the car.

I cannot describe very clearly what
happened next except that 1 seeméd to
have a vivid dream of an elephant kicking
me violently on the head, this persisting
until I found myself lying on my back
looking into the face of a police constable
who stood with open notebook expectantly
licking the point of his pencil. At first I
thought that an assault had been com-
mitted upon my person by the occupants
of the car who had possibly resented my
intrusion, and I said so in no uncertain
terms.

"It transpired, however, that I was mis-
judging the people in the car, since what
had happened was that in the course of
our journey the car and I had reached a
section of the road where some foolish
borough council, devoid of the least atom

Dictating to a nurse at my bedside.

of road sense, had chosen to place its high-
powered lamp-posts in the middle of the
road. It appeared that the car was nearly
on the crown of the road and I, being on
the off side of it, was completely so, my
collision with the lamp-post occurring
simultaneously with the finish of the race
in far Australia, the result of which, by
the way, I have still to learn.

If any of you happen to have any old
magazines you could spare, I should be
extremely grateful for them as time hangs
rather heavily, this being an old-fashioned
type of hospital which.was apparently
staffed in the days before nurses were
trained to apply psycho-therapeutic
measures as well as physical ones to those
under their care. \
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New Apparatus-

k Reviewed

Recent Products of the Manufacturers

B.T.S. MINIATURE LF TRANSFORMER

RITISH TELEVISION SUPPLIES,

LTD., Faraday House, 8-10, Charing
Cross Road, London, W.C.2, have intro-
duced a miniature LF transformer with a
ratio of 1 to 4. As it has an iron core of
very high permeability it is advisable to
parallel-feed it, for the inductance will fall
rapidly if an appreciable amount of DC is
passed through the primary.

B.T.S. new

miniature LF

transformer
Type TTT.

Used in this manner a primary inductance
of 40 henrys is available, which ensures a
satisfactory bass response, while the upper
register will also be good as its size is so
small that there is very little leakage induct-
ance, One milliamp of DC passing through
the primary reduced its inductance to 10
henrys.

This is an ideal component for deaf-aid
and portable amplifiers, where space is res-
tricted, but its usefulness is not limited to
this class of amplifier, and it can be regarded
as a general-purpose transformer of the
parallel-feed type, which at the price of
58. 6d. represents good value for money. It
is described as the Type TTT.

PA AMPLIFIER AND FEEDER
UNIT

E have also received from British Tele-

vision Supplies, Ltd., for examination
assembled models of the Wireless World 12-
watt PA amplifier and its feeder unit de-
scribed in the issues of April 3rd and 10th
last.

These two units have been built exactly
as specified, apart from the inclusion of a
mains transformer and smoothing chokes of
their own manufacture. The construction

and wiring are very neatly executed, all the
components are correctly positioned, and
every wire conforms with the published
diagrams.

The transformer and chokes they have
employed are in every respect satisfactory
substitutes and on test we were unable to
find any difference between the B.T.S. ver-
sion and the original model, so we can con-
fidently recommend this PA equipment to
all who require it assembled and ready for
use.

The amplifier portion, fitted with the
specified valves, costs £19 17s. 6d., and the
feeder unit, likewise equipped, costs £7 ss.
The complete outfit can be obtained assem-
bled in a portable-type carrying case fitted
with handles and ventilating grilles for
public address work at an inclusive cost of
£29 12s. 6d.

HINDERLICH COMPOSITE
TRANSFORMER

E interesting feature of this transformer
is that the windings are easily and
quickly changed to give any desired ratio,
also the air-gap can be just as readily ad-

contained in moulded cases measuring 34in.
in diameter and -%in. thick, and they are
assembled side by side on the core with an
earthed screen of copper foil sandwiched
between them.

Each coil bobbin is clearly marked with
a figure referred to as its ‘‘ Ratio Index,”’
which is proportional to the number of turns

Hinderlich composite
transformer with
easily changed coils ;
showing also a spare
bobbin.

on the coil, and the ratio of the numbers on
any pair of coils indicates the transformer
ratio obtained with them. Thus number 2
and number zo coils will give a ratio of 1 to

10. Coils with index numbers of from o.25
to 20 are normally available, there being 22
different sizes, though special coils can be
supplied at short notice.

The specimen tested was fitted with Nos.
1 and 15 coils, giving a ratio suitable for a
carbon microphone of some 450 ohms if the
secondary is shunted by a 100,000-chm
volume control.

Tested " as such
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Response curve of Hinderlich Composite Transformer.

justed. The core is built up from “U"’
and ““1" shaped laminations; the former
always remain securely clamped to the
tframework, but the ‘1’ pieces are riveted
together to form a solid piece which is
remecvable, and on which the primary and
secondary bobbins are assembled. The two
bobbins and the removable part of the core
are then clamped in position by two screws.

The primary and secondary windings are

B.T.S, version of the Wireless World 12-watt PA amplifier and its feeder unit.

at the higher audio
frequencies is quite
good, while the bass is also satisfactory.

This versatile transformer should be very
useful to experimenters, since it enables a
large range of ratios to be obtained, and,
furthermore, special requirements can be
met by obtaining a few additional coils
wound for the purpose.

The makers are A. Hinderlich, 2, Bridge
Road, Willesden, London, N.W.10, and a
transformer suitable for a microphone and
with one spare bobbin costs 155. 6d.

THE “DOWNS” RECORD

CHANGER

E are asked by the manufacturers of

this unit to point out that the depth
of mechanism underneath the motor board
is roin. and not 18in., as stated in the re-
view on page 36 of the July 1oth issue.
The overall depth of the mechanism is
therefore only 15in. and the dimensions of
the motor board are 15in. by 18in.
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NOTES FROM A

EVVS is Just arriving from the U.S.A.
giving details of the extraordinary

- long-distance working on 56 Mc/s
which occurred on the evening of May oth,
1936.

To quote from QST ““ Operators out in
the middle of the country, peacefully chew-
ing fat with their near neighbours, were
then startled to hear the band smeared up
(sic) with W1's, 2’s and 3’s. And the peace-
ful, fat-chewing Easterners, no less startled,
found their private band choked up with
Wg's.”

An interesting similarity exists between
this particular set of conditions and those
which seem to hold in. this country for
28 Mc/s working during the summer
months.

the Short VVaves

LBTENERS LOG

We have, however, to welcome one or two
newcomers, the most unexpected of which
is probably Stockholm, on 11.705 Mc/s at
the top of the 25-metre band. This station,
which has been operating from 35-1x p.m.
B.S.T., has given quite a useful signal on
most evenings.

On one or two occasions it has been
worried by morse interference either from
PJS Curagao or key-clicks from FYR, but
on the whole the relays of the Swedish
National programme have come over well.

The English announcer, in the afternoons,
is our old friend SM5SX, and the o.5 kW
transmitter is situated in the Royal Tech-
nical College, Stockholm.

Another station, not really a newcomer,
which has been a good signal from midnight

! \
22 Me/s N
‘ ——
0123456780101112
DAYS

‘ NORMALLY GOOD PERIOD

DAYS

0123456789101112

NORMALLY POOR PERIOD

22 Me/s

01234567 89101112
DAYS

ABNORMAL AND U/SW PERIOD
may 5 — 12th 1936

Relationship between daylight conditions for hlgh-frequency reception and evening conditions
for long-distance reception on ultra-short waves.

The curves show signal-strength fluctuations

over periods-as indicated. Point P represents a period over which strong indirect-ray signals
were received during the evening of May oth, 1936, at frequencies up to 56 Mc/s.

At the end of the report in QST a state-
ment is made, attributing this temporary
increase of range on 56 Mc/s to *‘ unusually
heavy sporadic E-region ionisation’’—in
England we should say ‘‘ intense E-region,”
however, instead of ‘‘sporadic.” In the
accompanying graphs I have. attempted to
show the three average tvpes of day-time
short-wave conditions on the higher of the
day frequencies—and it will be seen that
indirect-ray ultra-high-frequency propaga-
tion is generally associated with the third
and abnormal condition—a particular case
of which occurred from May sth-1zth, with
May oth situated near the centre of the
period. This type of condition (Type B?)
is generally associated with a considerable
or complete reduction in visible sunspot
activity.

An explanation of the phenomenon may
be that the ‘“normal’’ solar ionising agent
is unable to penetrate down to the intense
E-region level when the upper layers are
strongly ionised by radiation from active
sunspot areas, but is able to do so when
there is no sunspot activity. It is assumed,
of course, that this ultra-high-frequency
propagation is via the intense E region, be-
cause I am not certain that the “ G "’
theory has been adequately disposed of

et,

g Recent spectrographlc studies of the day-
hgh’c line in the extreme ultra-violet (2,000
A)——whose variations in intensity seem to
correlate with the ionospheric conditions—
may help to solve this mystery.

region .

onwards recently is PMN, Bandoeng, on
10.26 Mc /s ; relaying the NIROM *‘ physical
jerks’’ programme, followed by dance
records, Lisbon CSW has also recently
appeared between DJN and DJA on 9.55
Mc/s, and many listeners have probably
heard the new Moscow transmitter RAN {or

veless World, July 24th, 1036.

RWg6) on 9.52 Mc/s between GSB and
W2XAF in the early hours of the morning.
Day-to-day conditions during the period
under review were as follows: Monday, July
6th, W3XAL was the best signal in the
evening, W8XK having been fair early in
the evening ; later, at 11 p.m., PRF5 would
have been good but for beomy quality, and
WiXAL at fair on 11.79 Mc/s was rather
better than W8XK in the same band.

The Bulgarian station LZA was strong
but with only medium quality at 6.30 p.m.
on Tuesday, but only GSO was worth listen-
ing to in the 16- and 19-metre-bands.
Round-the-world echo was noted on GSF at
11 p.m., but not on GSG, and the only
really good stations at this time were EAQ
and DZA, and possibly DJB.

The best stations late Wednesday, Julv
8th, were again EAQ, PRF5, and possibly
WSXK on 11.87 Mc/s. A large slice of
the 19-metre band was taken up by RIM
sending pictures.

Conditions were again poor for the distant
broadcasters on Thursday, but, on the other
hand, the commercials, such as WLA, PPX,
LQC, CEA, etc., were simply romping
through.  The bright spots on Thursday
evening, however, were the good signals
from LSL on various frequencies, including
21.16 and 15.8 Mc/s, relaying LRj5 prior
to the special round-the-world programme
which this station conducted in the early
hours of Friday.

Quite good signals were intercepted from
W2XAD between 7 and 8 p.m. on Friday—
this seems to have been a special test.

Another of the Bandoeng transmitters,
PMA on 19.345 Mc/s, was well received on
Saturday afternoon, July 1xth, at 1.30 p.m.,
playing gramophone records during the in-
tervals of speaking to Amsterdam.

The modulation level on PMA, presum-
ably owing to the demands of the multiplex
system, was rather low.

Sunday evening saw fair to very poor
results from VK2ME on 9.5 Mc/s, but
static was very high, and the low level of
the announcements made them unintelli-
gible, though music was fairly well received.

The new station in Trujillo City, HI8Q,
has been heard on 6.24 Mc/s, and COPQ,,
Cuba, is working on 9.924 Mc/s.

ETHACOMBER.

The 50kW Short-wave Transmitter at Nauen.

This statxon, which belongs to the German

Post Office and is used for commercial work, will be employed extensively for disseminating
news of the forthcommg Olympic Games.
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Broadcast Brevities

Children’s Hour at
Radiolympia

ADIOLYMPIA will have no

Henry Hall this year, but

the organisers have- picked on
another broadcasting ensemble
to represent the Big House,
namely, the London Children’s
Hour party, which is to appear
on the stage for the week from
Monday, August 31, to Satur-
day, September 5.

The Usual ‘¢ Stars”’

On the first-named date a
thirty-minute stage-studio pro-
duction will be broadcast from
Olympia as a normal Children’s
Hour. The programme will
include the f{ollowing: Com-
mander King-Hall, David Seth-
Smith (the Zoo Man), Mabel
Constanduros and John Rorke,
Ronald Gourley, and part of the
Children’s Hour staff for an-
nouncements.

Just Like a Studio

Radiolympia Children’s Hour
will be staged in a broadcasting
studio setting, the size of the
studio being approximately
18 feet by 25 feet, with the
usual studio equipment and fur-
nishing; in addition, some
juvenile tastes may be intro-
duced in the way of friezes and
decorative effects suitable to
panels.

%= B «n =2
To Jam or Not to Jam
HE B.B.C. is again being
asked whether it contem-
plates jamming the short-wave
propaganda broadcasts of other
nations. The answer 1is, of
course, in the negative.

This method of countering
the efforts of the opposite camp
is never really effective, a fact
which was realised during the
Great War, when Allies and
Germans alike refrained from
interfering -with each other’s
wireless. It was recognised that
wholesale  jamming  would
simply render wireless useless to
both sides.

Duty to Listeners
The same applies to broad-
casting to-day. Moreover, the
broadcasting organisations of
Europe regard it as no part of
their duty to their listeners to
waste the time and power of a
transmitter in jamming.
D I B
Dance Music on Sundays
HERE seems to be a demand,
which is clamant in some
quarters, at any rate, for jazz
in the Sunday B.B.C. pro-
grammes. It is safe to predict
that an increasing amount of
dance wmusic will be broadcast
on Sundays, but not jazz; for

the term jazz in this connection
is almost as much an anachron-
ism as ragtime.

Rhythm is the urge of the
moment, and it is rhythm that
the B.B.C. Programme Depart-
ment intends to provide in more
ample measure than in the past.

3y A ==l

More Piano Auditions
IN an attempt to ensure that

pianos of British manufac-
ture are given the fullest con-
sideration when the time comes
to make a fresh selection for
use in broadcasting, the B.B.C.
has decided not to announce a
definite choice as the result of
the recent auditions of thirty
pianos of various makes, al-
though a fair estimate of their
respective merits was obtained.
Instead, a further audition will
take place in a month’s time.

A Changing Situation

It is necessary to review the
piano situation for several rea-
sons; the introduction of the
ribbon microphone, the reorien-
tation of theories regarding
acoustics and other factors have
completely changed the situa-
tion since a certain type of
piano was adopted in Savoy
Hill days as the standard type
for studio work.

Impartial Tests

The new tests are not to be
supervised by the B.B.C, staff

alone. The Music Advisory
Committee, the Piano Manufac-
turers’” Association and the

Federation of British Industries
will nominate representatives.
An astute move; for if an in-
strument of foreign manufacture
should prove to be the winning
entrant, there can be no agita-
tion started against the B.B.C.
for its ‘‘unpatriotic’’ action.
The piano contract is worth
having, as some seventy instru-
ments of different sizes are
needed.
“ &« ©“ &
That B.B.C. ‘ University ”
A WORD regarding the new
B.B.C. Training Reserve.

Imaginative people of the type
who think of a double-diode-
triode when they see a flash-
lamp bulb already envisage a
B.B.C. University which will
seriously challenge the some-
what older seats of learning at
Oxford and Cambridge.

Apparently they have visions
of Henry Hall’s Band playing in
the quadrangle, what time the
soft-footed, begowned tutors
from the Variety and Drama
Departments pace the cloisters,
puzzling out the next lesson.

Quite naturally, then, the
question is asked: Where will
this new school be situated?,

In Portland Place

Let me shatter the dream at
once by saying that the Train-
ing Reserve, at least in its early
days, will probably be con-
ducted in one of the houses
adjoining Broadcasting House,
in Portland Place. 1t is even
possible that the lectures will be
given in the old 3o-line tele-
vision studio.

A Course for Engineers ?

One wonders whether the
idea of establishing technical
refresher courses for engineers
would find favour with the

'
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NEWS FROM
PORTLAND PLACE

to the mainland, will go to the
Bangor “studio to tell listeners
about one of his busiest days of
the year.

Mr. Jones has also started a

series of ““My Day's Work"”

talks by simple country people.
The names of speakers are not
divulged until the broadcast.
In the last programme a cake-
maker and a broom seller from
Anglesey, a professional fox-
catcher from Snowdonia, and an
old quarryman from Bethesda
answered questions about their
daily work in a most delightful,
naive and unsophisticated man-
ner. On August 8th we shall
hear another batch of speakers.

The B.B.C. ‘“Television Girls’' peep behind the scenes. Mr. D. H.

Munro, the Television Production Manager, introduces Miss Elizabeth

Cowell and Miss Jasmine Bligh to the programme recording department
at Maida Vale.

powers-that-be  in  Portland
Place. It is a commonplace
that any engineer whose work
is restricted to a small sphere
tends to grow rusty in the wider
ramifications of his subject.

A course in modern radio and
television methods would prob-
ably have a tonic effect on con-
trol room and other B.B.C.
engineers, giving them renewed
zest in their own work, and en-
couraging a wider and more
understanding outlook on the
activities of the Corporation as
a whole.

«r e e e

In North Wales
URING his recent tour of
B.B.C. stations for The
Wireless World, Leslie Baily
told how Sam Jones had been
sent to North Wales as resident
B.B.C. representative, and how
he planned big things from the
Bangor studios. We now have
news of the practical develop-
ment of Mr. Jones’s schemes.
On August Bank Holiday,
Thomas Cox, chief toll collector
at the Conway Suspension
Bridge, which connects Anglesey

Midland Expansion
MIDLAND Regional head-

gquarters, ‘at Birmingham,
overflows its premises again.
The studioc accommeodation is
only just adequate, but the
offices in the Broad Street build-
ing are chaotically overcrowded,
so Percy Edgar, the Regional
director, has taken extra rooms
in Suffolk Street, three minutes’
walk away.

The drama, talks, feature pro-
gramme and children’s hour
organisers will be exiled to Suf-
folk Street. It will probably be
rather inconvenient to be at a
distance from the studios. Ulti-
mately the B.B.C. will have to
build a new Broadcasting House
at Birmingham.

The Midland music director,
Mr. Foster Clarke, leaves in the
middle of August. No one has
been appointed in his place.

Mr. Martyn Webster, Midland
variety director, comes to Lon-
don for a ‘‘refresher’’ spell at
headquarters towards the end
of August, Mr. Archie Campbell
going up to Birmingham tem-
porarily in exchange.
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Recent

BROADCAST TRANSMISSION -

HE normal distribution of the

side-band frequencies radiated -

by a transmitter is modified with
the object of securing the best
quality of reproduction consistent
with the available ether-space.
The carrier wave and one of the
side-bands are ‘transmitted in full,
and those components of the
other side-band that lie close to
the carrier frequency are only
slightly attenuated. The *‘out-
side”” frequencies of the second
side-band are, however, drastic-
ally cut down.

The principle on which the in-
vention is based is that, for good-
quality reception, the maximum
intensities at treble and top fre-
quencies should be less than those
of the middle frequencies; whilst
the extreme bass frequencies,
although feebler than those in the
middle register, should be stronger
than the top and treble frequen-
cies. In © other words, deep
modulation is only required over

a lintited Band (of the order of

200 to. 1,500 cycles per second)
and not at the higher frequencies.
P..P. Eckersley.

October, 1935, Na 445431.
GBNERAT!NG

WAVES

JHEN using a pair of push-

pull valves to generate fre-
quencies of the order of 50 to 8o
megacycles, care must. be taken in
the layout of the apparatus in
order to avoid unbalanced capaci-
ties to earth. Another source of
trouble is the lead connecting the
valve cathodes, which; owing to
its inductance, also tcnds to re-
duce the effective *’ drive’’ poten-
tial applied to the: grid.
According to the invention this
difficulty is avoided by . carrying
the cathode leads L, L1 for some
distance parallel to the grid leads,
before combining them on a single
tapping, The arrangement balances
out any residual inductance effect.

Application.
dates. r7th October, 1934 and 17th

" 1934

Inventions

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

wires to produce a voltage ‘“ loop *’
at the two grids.

G. W. White and Baird Tele-

vision, Lid. Application date
December 24th, 1934. No. 445313.
0'0"0 ©
MAGNETRON OSCILLATORS
WHEN a magnetron valve of
the split-anode type is used
to generate ultra-short waves; it

- is. found to be capable of oscil-

lating in two modes, one of which
is thought to be due to the
presence of rotary space-charges.
These are created by the effect of
the applied magnetic field, which
is normally at right-angles to the

_electrostatic field across the elec-

trodes. The other mode of oscil-
lation is due to the spiral path

‘taken by the electrons, under the

combined influence of the radial
and tangential electric fields and
the axial magnetic field.

. In_order to increase the effi-
ciency of such an oscillator, par-
ticularly under the second set of
conditions, the wusual ‘‘split”’
anode is subdivided into an even
number of saegments, which are
connected in pairs at one or both
ends. “This sets up a standing-
wave system along the length of
the anode segments, which favours
energy transference to the ex-
ternal circuit.

Telefunken Ges fiir drahtlose
Telegraphic m.b.h. Convention
date (Germcmy) August  21st,
""No. 445084.

o O 0 0

SUPERHET SETS.

N addition te the ordinary local-
.oscillator valve, a second oscil-
lator is provided for cyclically
varying the frequency of the first
oscillator. This produces a rela-
tively wide band of intermediate
frequencies, from which a selected

{2
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Avoiding unbalanced capacities on ultra-short wavelength.

The two valves V, Vi are con-
nécted in push-pull, the anode and
grid circuits being similarly tuned
and eentre-tapped to high-tension
and earth respectively. The
feeders are arranged as Lecher

position of undistorted signal
energy is filtered out by a sharply
tuned circuit.

A. H. Turner (assignor to
Radio Corporation.. of Awmerica).
No. 2026759. (U.S.4.)
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The following abstracts are prepared, with-the permission

of the Controller of H.M. Statmnery Oﬂice, from Speci

fications obtainable at the Patenit Office, 25, Southampton
Buildings, London, W.C.2, price 1/- each

MUTING CIRCUITS
THE ideal muting circnit should
divide all incoming 'signails
into two sharply defined classes:

o
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REACTION CONTROL

IN a receiving set where reaction

is used, it is desirable that the
point of self-oscillation should
always coincide with the same set-
ting of the reaction control,
irrespective of the wavelength to
which the receiver is tuned.

In order to ensure this,
capacity feed-back is used and is

applied partly through a circuit .

which increases the feed-back as
the signal frequency rises, and
partly through a second circuit
which is designed to reduce the
feed-back under the same condi-
tions.

N. V. Philips Gloeilampen-
Fabrieken. Convention date (Ger-
many) fJanwary s5th, '1935. No.
445098

o000

RADIO BEACONS
WIRELESS beam, modulated
with destructive signals which

indicate a definite course to a pilot
iri the air, is radiated from a group

of three dipole aerials. The centre
dipole is fixed and is directly
energised, whilst the two other

dipoles are mounted on each side
of it to act as reflectors. The two
side aerials are carried on a circu-
lar platform which is constantly
rotated around the centre dipole,
so that the system transmits a ro-
tating *‘ equi-signal *’ beam along
a line where the two diflerent
Morse letters, such as A and N,

merge into a continuous note.

E. Kramar (assignor to C.
Lovenz.  Akt}). No. 2025212.
(U.S.4.)

Circuit of the miting system
described in Patent No. 444972.

for signals of a strength not worth
reproducing the set should be
completely ‘insensitive; whilst for
signals above a certain threshold
value . the : sensitivity of the set
should be equal and independent
of any differences in the aerial
pick-up.  The mventlon aims to
approach this ideal.

The normal muting voltage is
applied through resistances R,
Rz, R3, R4 to the grid of the LF
pentode valve V, and’is removed
when a worthwhile signal causes
a diode D to become non-conduc-
tive. The plate of the diode is
connected to the resistance Ryq and
to a point between the resistances
Rz, R3, and its cathode is con-
nected to the plate of a valve Vi1
which is controlled by the AVC
line.

At a certain low level of signal
strength the current through Vi
increases to a point where the
plate of that valve (and therefore
the cathode of D) becomes ‘more
negative than the plate of the
diode D. The latter then starts
to conduct, thereby throwing a’
negative bias on the grid of the
LF pentode sufficient to paralyse
that valve and prevent the sig-
nal from getting through to the
loud speaker. The point of dis-
crimination can be adjusted by
varying the tapping point P.

General Electric Co., Ltd., and
J. O. Ackroyd. Application date
October 30th, 1934. No. 444972.
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Electrical Interference

Support for the ILE.E.
Committee’s Views

COMMENT by “ Diallist ” on
another page of this issue
expressing disappointment that
the I.E.E. Committee’s Report
on Interference does not deal specifically

with short wave reception prompts us

to make some observations in defence .

o the Report on this point.

The Report defines what, in the
opinion of the Committee, should be
regarded as the degree of interference,
or rather the ratio of interference to
-signal which is tolerable in reception.
As we explained last week in our
summary of the Report, it is not pro-
posed to set out to clear the ether of
interference such as could disturb the
reception of weak stations when con-
siderable amplification has to be re-
sorted to at the receiver, presumably
because the Committee regard the
reception of the B.B.C. programmes
rather than stations of any particular
wavelength as the first consideration.

Reception on Other Waves

If this object is achieved we do not

think that it can fail to have a most
beneficial eftect on the reception of
other stations at greater distances,
because where electrical disturbances
trouble distant reception it is almost
certain that some listeners nearer the
source of electrical disturbance will
suffer interference on local station
reception. When the cure has been
effected for local station reception at
the source of the trouble, the interfer-
ence experienced on a distant station
may also be expected to disappear.
As regards interference on short
waves, we believe that, apart from

motor car sources, there is com-
paratively little interference of this
nature which is so tuned to short waves
that it would not affect reception on
ordinary broadcast bands. Most of
the bad electrical interference of the
type with which the I.LE.E. Committee
has been chiefly concerned is of the
aperlodlc variety spreading widely over
the tuning scale.

We believe that if the recommenda-
tions of the Report are carried out the
elimination of electrical interference
will be so thorough that eventually all
reception, both local and distant, will
be practically cleared of disturbances
of this character.

No Slackening Now

Because the I.LE.E. Committee has
recommended legislation to give the
Post Office authority to control the
situation, this should not be taken as
any reason for a slackening of the pre-
sent efforts being made by all parties,
including listeners themselves, to help
rid the ether of noises.

There has been so much goodwill
shown in the matter by all descriptions
of users of electrical plant, and willing-
ness to help, that it would be a very
unfortunate thing indeed if the in-
troduction of legislation were to be
looked upon as in the nature of a
threat. The purpose of legislation will
be to put the matter on a fair footing
and to ensure that all apparatus sup-
plied in the future, whether British-
made or imported, shall be blameless.

We must not forget, too, that when,
as we hope, the recommendations of
the Committee are accepted and the
Post Office and the Electricity Com-.
missioners collaborate to put them into
effect, it is all going to take time before
direct results can be obtained.
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INCE the inception of broadcasting
most listeners have been content
with receivers covering the medium
and long wavebands of 200-550

metres and 1,000-2,000 metres. There is
now, however, a growing demand for a
wider wavelength range, and the so-called
all-wave receivers are growing in popu-
larity. The term all-wave set is really a
misnomer, for few, if any, of the sets dig-
nified by this title truly cover all wave-
lengths used in wireless communication.
Even if the term be taken with the nar-
rower meaning of including all broadcast
wavelengths, there are few sets which are
truly all-wave. As used at present the
_ designation really means only that the
. tuning range is greater than the medium
‘and long wavebands.

In spite of its lack of precision it is
probable that the term will remain, for
it is brief, and people are already becom-
ing accustomed to its use. It would be
better, however, to adopt a different
method of indication, and a rating by the
number of bands would seem preferable.
The chief reason why receivers are not

made to cover all wavelengths is the cost

involved. There is a limit to the band
_of wavelengths which can be covered effi-
ciently in one range, and it is probably
“impossible to tune from 10 ‘metres to 2,000
metres continuously in fewer than five
bands. There will, of course, of necessity
be a gap around 460 kc/s when the re-
ceiver is a superheterodyne, since the in-
termediate frequency is usually of this
order. Each additional range adds to the
cost, for not only are there additional coils
to be provided, but trimmers and switch
contacts also, while a greater amount of
space is required and the difficulties of
ganging are increased. The principle of
providing no more bands than are neces-
sary is consequently a sound one.

In designing an ‘‘all-wave’’ set, there-
fore, the designer always tries to cut down
the wavelength range to a minimum. The
range which must be provided is natur-
ally dictated by the use to which the re-

Wireless World, July 31st, 1936.

e All-Wave

GENERAL-

PURPOSE
BROADCAST
RECEPTION

encountered are discussed in

ceiver will be put, and here the require-
ments vary considerably. To many over-
seas listeners short waves are a necessity
and far more important than the medium
and long wavebands. This does not mean
that these last are always unimportant in

- sets intended for overseas use ; on the con-

trary, most of the larger countries have
medium-wave broadcasting stations of
their own. In few, however, are long
wavelengths of much importance.

. ‘The Wavélimgth Range

In this country the medium and long
wavebands are predominant, and recep-
tion on short wavelengths is a luxury 1n
most cases. This is due chiefly to the

" lower standard of reception brought about
“by the severe degree of.fading which is

often experienced. In spite of this there
is a growing interest in such - reception,

perhaps because its very unrehablhty adds -

a spice of excitement.

We can say, therefore, that for general
use a receiver must cover in their entirety
the medium and long wavebands, and we
have only to settle how much of the short
wavelengths it must cover to meet the
needs of the majority of its users. An
examination of the list of short-wave sta-

tions. will show that the majority lie be- -

tween 19 metres and 45 metres. The chief
American stations, Schenectady, Wayne,
Pittsburgh, the German Zeesen trans-
mitters, the Italian Rome and Vatican
City, as well as Russian, Dutch, Cana-
dian, Australian and the Empire stations,
all fall within this range. It is quite pos-
sible to cover a range of this order in a
single band, and, indeed, with care it may
be extended so that wavelengths between
16 and 50 metres may be received.

A three-band receiver can thus be built
covering approximately 16-50 metres, 200-

NE development n wzreless recetvers which is rapidly extending 1o
an increasing number of sets is the addition of short-wave tuning
ranges to the usual medium and long wavebands.
this article and the requirements for a good
all-wave set are indicated.

Some of the difficulties

550 metres, and 1,000-2,000 metres,.and it
can be seen that it will meet the require-
ments of most listeners in this country and
also those of many overseas. It will not,
of course, satisfy all overseas require-
ments, but those listeners who require to
make abnormally great use of the short
waves will need a set having at least two
short-wave bands. _

It might be thought that there would
be no difficulty in designing a three-band
set, and that it would be necessary to pro-
vide only the additional coils, trimmers,
and -extra contacts on the wave-change
switch. This is net the case, however,
and in practice many difficulties arise. It
is customary in ordinary sets to use a
tuning condenser of 0.0005 mfd. maxi-
mum capacity, and with this to cover the
band of 200-550 metres with signal-fre-
quency ' coils having an inductance of
157 pH. This permits the total stray cir-
cuit capacity to be some 70 mmfds., which
is quite a large value and one which it is
usually easy to keep within.

A tuning capacity of 0.0005 mifd., how-
ever, is too large for good results on short
wavelengths, for the coil inductance would
be so low that the dynamic resistance ob-
tainable from the tuned circuits would not
be high enough to permit adequate ampli-
fication to be.secured. Experience shows
that the largest tuning capacity which is
practicable for short-wave reception is
about 0.00035 mfd. To cover the medium
waveband with this smaller tuning capa-
city involves the reduction of the stray
capacities from about 70 mmfds. to about
50 mmfds. and the increase of the .coil
inductances from 157 pH to some 220-
240 pnH.

The inclusion of a short-wave band,
therefore, necessitates major changes from
current practice in the medium and long
wavebands, and it is not always easy to
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reduce the stray capacities sufficiently.
Great care in the choice of layout
and type of switch is needed, and even
the type of valve employed is not
without importance. When considering
the short-wave band itself the same pre-
cautions are necessary, and, in addition,
it is important that none but low-loss in-
sulating materials be employed.

Apart altogether from factors of this
nature there is the general design of the
receiver to be considered. A superhetero-
dyne is essential, for at the present time
it is not possible to secure really high
selectivity with a straight set on short
wavelengths. In order to keep second-
channel interference at a minimum the in-
termediate frequency must be as high as
possible, but it obviously cannot lie within
the tuning range of the set. Of the various
possibilities a frequency lying between the
medium and long wavebands seems the
best. With such a frequency, however, at
least two signal-frequency tuned circuits
are needed to secure reasonable freedom
from second-channel interference at the
lowest wavelengths. The use of a signal-
frequency amplifier is also advisable in
order to secure a good signal-to-noise ratio,
and two tuned circuits are conveniently
associated with such a valve. :

A view of a new all-
wave receiver to be
described in next
week's issue of The
Wireless World.

For good selectivity with the moder-
ately efficient coils which are desirable to
secure good variable selectivity character-
istics, six tuned IF circuits are needed,
and it is not usually possible to obtain
adequate amplification with less than two
IF stages. Automatic volume control is
also ' important, and an effective and
rapidly acting system is needed for short-

By W. T. COCKING

wave reception. At the same time, it is
important that it should not introduce dis-
tortion, for the receiver will undoubtedly
be required for high-quality local reception
at times. The simplest system which
meets the requirements is non-delayed
diode AVC, and the objection of lowering
the initial sensitivity is most readily coun-
tered by including rather more LF ampli-
fication than is customary. This has also
the advantage of permitting better results
when this part of the equipment is used
for the reproduction of gramophone
records, for even with the less sensitive
types of pick-up there will be amplifica-
tion to spare. -

The Circuit Arrangement

In general outline, therefore, it can be
seen that a satisfactory type of ‘‘all-
wave’’ receiver will have a signal-fre-

quency amplifier, including two tuned
circuits capable of covering three bands,
and

a frequency - changer two IF

stages, six tuned circuits

including
arranged to have good variable-selec-
tivity characteristics, before the detector.

The detector will be a diode, and
will also provide AVC. The circuits fol-
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lowing the detector will naturally depend
upon the type of output stage embodied,
and where a single triode of the 2.5 watts
class is used, one LF valve transformer—
coupled. to the output stage—provides
very satisfactory results indeed.

The receiver which is to be described
in next week’s issue of The Wireless World
follows the general lines which have been
discussed in this article, and extended tests
have shown it to be capable of a very good
performance indeed. On medium and
long wavebands the performance is in no
way inferior to that obtainable from a ‘set
including only these bands ; the sensitivity
and selectivity are adequate for the recep-
tion of any worth-while station, and there
is a noticeable freedom from whistles. The
quality of reproduction reaches an unusu-
ally high standard, the signal-to-noise
ratio is good, and mains hum is negligible.
On short waves also the performance is
very pleasing, American stations being
well received under normal conditions.
Throughout the range the sensitivity is
well maintained.

A complete list of the component parts
required to build this receiver is printed
on page 113.

SINGLE SIDE-BAND TUNING

’I‘HE use of single side-band transmission

has already been suggested as a contri-
bution towards greater selectivity. In single
side-band reception the problem is tackled
at the other end of the ether-link by design-
ing the receiving circuits to pass only half
the normal band-width, - thus ensuring a
higher degree of selectivity in the pre-detec-
tor circuits and . a corresponding freedom
from interference.

According to the Hazeltine system (Patent
No. 430787) the operator is compelled to re-
ceive either the upper or lower side-band
alone. He can take his choice of either, and
naturally selects the one which is farther

-removed from the nearest powerful station,

or is otherwise less subject to interference.

. But he cannot tune
direct to the carrier-
wave—or, in fact, receive

satisfactorily on any
other setting than the
two ‘‘optimum’’ posi-

tions already defined.
Should he attempt to
do so the loud speaker
is automatically
““muted”’ by the opera-
tion of a selective-
admission circuit which
throws a cut-off bias
on one of the inter-
mediate - frequency
valves. This, incident-
ally, also shuts out the harsh distortion
which occurs when the ordinary set is tuned
too near the edge of the transmitted side-
band. '

Provision is also made for offsetting the
audio-frequency loss which would normally
follow the cutting-out of one of the two side-
bands. Calculations show that this amounts
to about 6 decibels for a band width.of 4
kilocy~les. It is made good by inserting a
resistance-capacity tone-compensator in the
output circuit of the first LF amplifier. An
indicator lamp is flashed at each of the
critical tuning points.
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we have the cxhibition

«“ Nay, that’s certain :
to examine.
« But which are the offenders to be examined?
* Let them come before master constable.
« Yea, marry, let them come before me.”
Shakespeare.
Much Ado About Nothing.

UCH ado about nothing, in-
deed. Some may think that
way, because people are begin-
ning to feel that the Radio Ex-
hibition will soon become a thing of the
past; but, if the industry were in a really
healthy condition, and if the interest of
the public were maintained in technical
developments, I do not see how one could
envisage the possibility of not having an
exhibition year after year after year.

A little while ago editorial comment on
the change of date of the French Radio
Show suggested that our own one is held
at the wrong time of year, but, whilst I,
as a manufacturer, would greatly prefer
a spring show, for the very good reasons
given in The Wireless World, 1 do not
think that a change of date alone would
reflect very favourably on .the business
side of the industry.

After the last Olympia show The Wire-
less World commented on the lack of tech-
nical interest, and this was certainly true,
but until the radio industry as a whole
puts its house in order I think that ex-
hibitions as we know them are doomed to
decline, not only because of absence of
technical interest, but because of absence
of public interest. If you have to run a
side-show in the shape of a theatre dis-
playing ‘‘ radio stars’’ to tempt the public
in, then there is something radically
wrong.

Take the question of absence of tech-
nical interest first. The good old days
will never come back. You remember
how ravenous we all were for the latest
hook-ups? In those early days the manu-
facturer working on a production basis
was entirely unknown. Certain firms did
exist who made sets for the poor ninnies
who knew nothing about the new miracle

of ““wireless,” but we knowing fellows
had a_healthy contempt for the ready-
made set, not,
justification. Reaction was only allowed
if you had an experimenter’s licence, and
those were difficult to get. ~As, with the
dreadfully designed components then
available, stations were even more difficult
to coax in, what else should we do than
scamper round trying every possible varia-
tion of circuit and.werrying the-lives out
of the component manufacturers?

I may add, without-
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‘“ Wireless”” was an all-consuming in-
terest, and fellows who knew the ropes
were. something akin to gods, and legions
hung on their lips. Nowadays, if you are
described as a ‘* wireless expert’’ the only
result is to be greeted with, ‘*Oh, I am so
glad. Our set hasn’t been working well
for some time. I can’t think what is
wrong.”’ If you reply that the local dealer
could probably put it right in a few
minutes you are mstantly excommuni-
cated.

It seems a platitude to say that broad-
casting, nowadays, is a public service,
and yet the radio industry is perturbed
by the thought that we may be reaching
saturation simply because it will not realise
that broadcasting is a public service and
nothing else. As this is going ahead of
my argument rather too rapidly, I will
revert to the question of exhibitions, ask-
ing you to bear in mind what I have said
—that ‘the days are over when every
member of the public was a potential ex-

JERE is a provocative contribu-
tion ‘on the subject of Radio
Shows. The author has been given
Jull licence to express his views, many
of which may not meet with support
Jfrom our readers. Nevertheless, this
- article is both constructive and sincere.
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perimenter and that the present-day func-
tion of a radio set is to receive broadcast-
ing because of the programme interest of
that broadcasting. With this alteration in
outlook, it is a natural consequence that
a radio exhibition should alter in sym-
pathy ; whether it should alter to a sort
of second-rate furniture exhibition or not
is something altogether different.

There ate three types of exhibitor at
Olympia (which exhibition I will deal with
in particular, because it was labelled a
‘““national’’ exhibition and is now the
only official survivor). First of all there
is the large manufacturer, with -an
ostentatious factory on an arterial road,
who makes tens or hundreds of thousands
of sets in a year, and. sells quite a
number of them. To maintain his. dig-
nity and to impress the public, he. takes
a large stand in the centre of the hall,
and as he cannot fill up this aching void
with half a dozen ‘table consoles” at

£8 10s. 113d. each, he adds some furni-
ture, - houms -and flower - gardens, -until,’
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RADIOLYMPIA
AND ALL THAT

very nearly literally, you cannot see the
wood for trees. In spite of the wonderful
stories which appear in the daily Press
about nerve-shattering orders which pour
in on the suave attendants, you can
assume that, to this type of manufacturer,
the exhibition is a dead loss, and the
staff is not really suave but merely bored
to death. And if you ask why these
people go on losing money at Olympia,
I can only say that force of habit is one
reason, and another is that I only know
one manufacturer who has had the
courage to say that, if he spent x thou-
sand pounds in going to Olympia to get
y thousand pounds’ worth of orders, he
could depend on getting y+2z thousand
pounds’ worth of orders if he spent the
same amount of money on Press adver-
tising, and I don’t think the others have
the courage to agree with him.

Another type of exhibitor is the com-
ponent manufacturer, who is most unfor-
tunately situated. The biggest proportion
of his output goes to the set maker, and
certainly, if the component maker were
dependent on the home constructor alone,
he would, nowadays, have to close down.
The set makers place their contracts long
before the show takes place, so that the
component manufacturer ‘could - quite
easily neglect the show altogether ; but he
dare not do so, because absence usually
introduces the time-honoured statement :
‘“Oh, by the way, so-and-so isn't at the
show this year; he can’t be doing very
well.””  We all know that he is probably
doing very well, but the others haven’t
the courage to stay out, too. So is added
to the list of ‘‘extortionees’ another
section of the industry.

The third type includes all the small
fry, generally specialists in one.thing or
another who do not require to sell large
numbers of sets and who do quite a large
business direct with the public. To these
people 1 think that exhibitions can some-
times be very useful, and enthusiasts love
to go along and argue for hours about
points that may not be business. It is
rather a pity that it is only the unim-
portant people who might be able to do
well, and because they are uniraportant
in the industry their success or failure

‘does not really mean very much.

. So now we come to the very 1mportant
questlon of why these radio exhibitions
are so disappointing. . The reason is clear
and probably so obvious that most firms
steadfastly . refuse to admit the -fact.
People are simply not buying enough sets.
to enable the big manufacturer. to make

‘a decent profit, and they are not buymg
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those sets because there is no real reason
why they should.

A business house exists solely for one
purpose : to make a profit. Provided that
the management of the company is sound
and that the company is making some-
thing which can be sold at a profit, then
it is inevitable that that profit will be
made. You, dear reader, should get the
idea clearly into your head that the only
thing which matters is making this profit,
and in the case of the radio industry it
can fairly be said that the performance
of a radio set is of no importance what-
ever provided the set can be made at a
gain and that the performance is of such
a standard that the sales department will
be successful in persuading a certain
number of distributors to buy the output
of the factory not only for this year, but
for the next and the next after that.

Quality v. Competition

A few years ago there were several large
manufacturers who seriously paid atten-
tion to the problem of making a radio
set emit pleasing sounds. Ever since the
beginning of broadcasting, efforts had
been made to increase the station-getting
properties of receivers, because the idea
of ““wireless’’ was——communication at a
distance without any apparent connect-
ing medium. Ergo, since broadcasting
had been invented as a means of trans-
mitting signals to be received by people
who did not want to know anything about
the Morse code, it was inevitable that the
best set was one which got the most
stations, and the farther away the station
was situated the bigger the thrill.

However, like all new toys, the thrill
wore off, and people began to gét rather
tired of knob twiddling, and got into the
habit of listening to their nearest station,
because they seemed to get this station’s
programme with the greatest measure of
reliability. The B.B.C. then invented the
celebrated regional scheme, whereby
listeners might obtain even greater relia-
bility of service, and it might be said that
the regional scheme furnished the first in-
centive for technicians to start facing up
to the problem of making radio sets sound

Exhibitions 2w« « v

sufficiently pleasing to hold the interest of
the public and make them buy new sets
instead of keeping their antiquated junk.

It might be said that this introduced
an era of great technical advance, for
not only was the quality of transmissions
improved very considerably, but new in-
ventions, producing better speakers,
valves, and receivers, were announced at
frequent intervals, and a well-designed
and well-made set of several years ago was
astonishingly good for its day. Advances
were continually being made until re-
ceivers began to assume the appearance
and performance of the present-day sets.
Note, in particular, the sets got better

-every year.

And then something happened which
called a halt to progress in technical
design. The pages of The Wireless World
are no place to discuss the economics of
radio manufacture and distribution, and
it will suffice if I say that intense and
somewhat bitter competition between the
larger manufacturers resulted in a policy
of cutting down the prices of radio sets
to an uneconomic level. These sets get
any number of foreign stations, and they
are advertised as giving ‘‘ perfect tonal
quality,”” which, at any price, is an im-
possibility. It may not generally be
realised, but it is, nevertheless, quite true,
that it does not cost much money to get
lots of stations, but it is distinctly ex-
pensive to achieve high quality of repro-
duction, and when a manufacturer is
faced with the problem of turning out
large numbers of sets at a price which
makes any attempt at high-fidelity repro-
duction entirely out of the question, then
all he is left with is the achievement of
good reception of foreign stations, which
can be done at comparatively low cost.
Furthermore, since no attempt is made to
reproduce a wide musical frequency range,
many liberties can be taken with the design
which could not be tolerated in more pre-
tentious apparatus.

With the march of time, prices slithered
down and down, and, inevitably, sets
sounded worse and worse, and now we
have the very curious position that the
public has been educated into accepting
the average price of a radio set to be £10,
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whereas three years ago a man was quite
prepared to spend £15 on his radio. 1
have never heard that the public thought
£15 too much for a set, but simply be-
cause one manufacturer sought to steal
a march on another, with the other re-
taliating, and then a few others joining
the fight, the public was, if 1 may say
so, ‘‘de-educated.”’

That same public, not being quite so
foolish as is generally supposed, found
out that new sets, so far from sounding
better than their old ones, were sometimes
worse, and as the average listener devotes
most of his time listening to local pro-
grammes, he is going to use a set which
deals most faithfully with these, and so
the old set is kept in service.

The Coming Show

Which - brings us back to the Exhibi-
tion, for, as you all know, we are going
to have another this year, and it is going
to be just like the one we had last year.
Let us hope that it will be the last of its
kind. |

I ought to make it clear that my quarrel
does not lie with the organisers, but with
the promoters, and the promoters are—
the radio industry itself. The organisers
are told: ““We are going to have an ex-
hibition ; kindly see that large numbers
of the public attend and pay for admis-
sion.”” The organisers start thinking how
they will tempt the public into an exhibi-
tion which does not exhibit the essence
of what it purports to sell, and hit on
the bright idea of attractive side shows.
It doesn’t really matter what the side
shows are so long as they are attractive,
and what could be better than showing
the public the radio stars that it cannot
see at home? 1 am quite sure that the
organisers would introduce fashion
parades and coconut shies if they thought
that such would attract more visitors.

Well, this year the organisers were told
to do their stuff once again, and we are
going to have the same old sort of show,
with large numbers of all kinds of sets
standing mutely on the stands, the public
unable to hear what any one of them
sounds like. True, in some instances,
speakers will work, as of yore, from a
common amplifier, which seems able to
reduce everything good or bad to a sort
of average insipidness which, quite obvi-
ously, cannot hold the public attention for
one.moment. )

It may not be realised just how mislead-
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Whither Exhibitions ?—

ing this common amplifier racket can be.
If a broadcast is being taken it can be
assumed that about 250 undistorted milli-

watts is being put into each speaker, the

peaks rising sometimes to about 2 watts.
The frequency response of the B.B.C.
amplifier is sensibly flat up to 9 or 10,000
cycles, and I know for a fact that the per-
formance of the apparatus is checked at
frequent intervals. Now, it is fairly com-
mon knowledge that the average cheap
set has a pentode output stage of very
limited undistorted output. In fact, as
the average cheap set is designed in such
a way that very little top over about
4,000 cycles reaches the speaker, a fairly
large amount of harmonic distortion in the
set is not of serious consequence. It is
obvious, therefore, that the cheap set
working on the common supply at the
Exhibition is making a nicer noise than it
would make in the listener’s home.

On the other hand, the comparatively
expenswe receiver which is usually sold
as a ‘“ high-fidelity model,”” may have an
overall response flat up to the same limit
as the B.B.C. amplifier, but it will have
an undistorted output of anything from
seven to twelve watts and, in many cases,
it will have a speaker which was designed
to work at its best with such an output.
It should always be remembered that, for
a given sensitivity, the speaker which is
most free from resonances will always
sound ‘‘quieter’’ than a speaker which
has well-marked resonances, since these
may increase the output at certain fre-
quencies by as much as ten times, and
so give an apparent increase in sensmvxty
which, whilst certainly increasing the
noise output, is hardly increasing the un-
distorted musical sound output. Further-
more, the wider the response of a speaker
the more will it show up harmonic dis-
tortion, and as harmonic distortion is most
frequently caused by overloading the out-
put stage, it is customary, when using a
high-quality speaker on a high-quality
amplifier, to use adequate output so that
overloading will not be approached. What
chance, then, has the speaker in the 8o-
guinea de luxe outfit got of showing its
paces on 250 milliwatts?

An Appeal to the Organisers

Long before the details of this year’s
exhibition were settled I pleaded with
the authorities for an entire reorganisa-
tion of the system of loud-speaker demon-
strations. It is a fact that cannot be got
round that radio signals cannot satisfac-
torily be picked up in Olympia owing to
the screening of the steel frame of the
building, and owing to the existence of
severe electrical interference. Furthermore,
if exhibitors were allowed to pick up radio
programmes direct, it is more than likely
that a very fair imitation of a modern
Tower of Babel would result.

In Broadcasting House the National and
Regional programmes are ‘‘ piped ”’ round
the building and, at selected points, an
amplifier and speaker are connected to the
circuit. My suggestion was that the
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B.B.C. ENGINEER IN NEW YORK. Mr. R,
H. Wood, in charge of broadcasting on the
Queen Mary, photographed before the impos-
ing entrance to the R.C.A. Building, Radio City.

Regional programme should be fed to the
B.B.C. amplifier at Olympia, and that
each exhibitor be provided, not with 250
milliwatts, but with 1 volt RMS. As prac-
tically all sets can be used as gramophone
amplifiers, the exhibitor would apply this
1 volt RMS to the pick-up terminals of his
set, so giving the public an idea of how
his AF amplifier and speaker would sound
under ordinary domestic conditions. Even
this scheme would give the cheap set an
unfair advantage, in so far as the cheap
set has usually a wretchedly designed RF
amplifier, but it would be a step in the
direction of telling the public a part of the
truth.

Objections

My suggestion was turned down on the
grounds that it would lend itself to con-
siderable abuse by unscrupulous exhibi-
tors, although it is quite obvious that such
a tendency could be suppressed without
much difficulty. My own opinion is that
such a scheme would reflect so much dis-
credit on the makers of mass-produced
sets, who are, of course, the exhibitors
who take the largest stands, and who are,
as a rule, the most important factors in
the exhibition management, that, so far
from the exhibition being a sales booster,
it would be a sales destroyer. In other
words,
you do not realise how bad a cheap set

is until you have heard a good one very

nearly alongside it.

I am quite convinced the public would
welcome the opportunity of assessing the
relative merits of cheap sets at an exhibi-
tion where there are no dealers with axes
to grind, and where they could inspect a
wider selection than they can get in any
dealer’s shop.

On the other hand, the man whose ex-

‘““the gaff would be blown,” for
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penditure need not be so modest would
be able to exercise his critical faculties to
the full at a rational exhibition which pur-
ported to show him the latest develop-
ments in electrical reproduction.

And how would I arrange a rational ex-
hibition? I would assume that the pur-
pose of the exhibition would be not only
to show what the sets look like but to
demonstrate how they sound. I would
provide each exhibitor with a stand con-
sisting of an exhibition platform and a
sound-proof demonstrating room about
the size of an ordinary living-room.
Therein the exhibitor would take the afore-
mentioned 1 volt RMS, and proceed to do
his stuff.

With all loud speakers working inside
sound-proof rooms it is obvious that some
external musical entertainment would be
required, so I would engage a good band

or light orchestra to play at various times
throughout the day, and when this band
was playing I would pick up the sound
with a high-quality microphone and pass
the output through the B.B.C. amplifier
and so to the stands, so that the public
would have an opportunity of comparing
the real thing with what is frequently
stated to be the real thing. :

I would ask for very complete co-opera-
tion from the B.B.C. directed mainly to-
wards driving firmly into the public mind
that a costly and indispensable organisa-
tion has been built up out of public money
to provide a service whose value is ob-
vious, but only truly valuable if that ser-
vice is not greatly mutilated by impro-
perly designed radio receivers.

Effect on the Public

Finally, I would advertise this new type
of radio show very extensively, pointing
out that, whilst there were going to be no
side shows, the public would have the one
chance of the year to compare, with
scrupulous fairness, the excellence of the
various sets available, and what extra
benefits they derived from paying a little
more for their new receiver.

I believe the public would support such
an exhibition, because it would be full of
interest, in that it was exhibiting what it
purported to sell (and you must remember
that a radio set is not primarily an article
of furniture, but a device intended to emit
sounds). Would the industry support it?
I know one firm who would, but I also
know a number of large firms who dare
not. Of course, a revolution in the in-
dustry might take place. The industry
might decide to spend a large sum of
money in a Press campaign to educate the
public into paying more money for its
radio, so that better sets could be made.
The larger firms might wake up to the
fact that their price-cutting tactics of the
past three years have been wholly respon-
sible for the decline in public interest and

profits, and make up their minds to stop

playing the fool and turn out something
worth while for a change. Yes, they
might ; on the other hand, they might not,
and as I am not a prophet I think T will
leave it at that.
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Radio on Cermany's Latest

Floating Island

NEW MOTHER-SHIP FOR
TRANSATLANTIC AIRCRAFT

UFT-HANSA, the German air line,
has kad a regular weekly postal
service across the Southern Atlan-
tic in operation between West

Africa and South America since February,
1934 .

As this service is carried out by means
of seaplanes it was found necessary to
arrange for a floating base in the South
Atlantic. The Westfalen, a former tramp
vessel, was adapted for the purpose, and
later a second floating island was pro-
vided by the steamer Schwabenland.

" These steamers, which act as floating
bases on each side of the Southern
Atlantic, contain a powerful catapult
arrangement for launching. the "planes.

A third floating island, the Ostmark,
has now been put into service. It is the
first ship specially built for this type of
work, and will take the place of the
Schwabenland. She will be stationed at
Bathurst, in British Gambia, and, having

From Qur Berlin Correspondent

The Ostmark, Germany's specially constructed mother-ship for tending seaplanes operating on
the South American Postal Service.

ships, as the men have to live afloat for
months on end. There is a cinema on
board and, in addition to the catapult,
repair and refuelling equipment for the
aeroplanes is installed.

The radio equipment is surprisingly
elaborate ; in fact, the radio installation
on board the big ocean liners Europa and
Bremen is not bigger than that on the
Ostmark. The operators have to be in
constant touch with the 'planes as well as
with meteorological stations, and also to

As the Ostmark will carry out meteorological and aircraft traffic as well as normal communication, her wireless equipment

is as elaborate as that of many 50,000-ton liners.

been designed as a coastal ship, is smaller

than Westfalen and Schwabenland.
Accommodation for the crew on board

is much more extensive than on other

handle normal traffic.  The wireless
equipment consists of one 3-kW long-wave
transmitter for telegraphy and telephony
on 600-3,600 metres; a 700-watt tele-

graphy-telephony short-wave transmitter
for all waves between 15 and go metres,
and a 7yo-watt short-wave transmitter for
telegraphy with a wave-range of from 20
to roo metres. A 300-watt quenched-
spark transmitter is fitted for use in emer-
gencies, '

The first set of transmitters is fed from
converter sels which can be operated by
means of press buttons in the wireless
cabin, All motors on board are fitted with
anti-interference appliances.

On the receiving
side there are two
commercial super-
heterodyne
receivers for wave-
lengths between 15
and 200 metres, an
all-wave set for 15
to 20,000 metres,
two highly selec-
tive straight-cir-
cuit medium- and
long-wave receivers
for 400 to 4,000
metres, and a re-
ceiver with a high-
frequency selector
stage for use during
traffic  congestion
on the short waves.

The entire instal-
lation has been de-
signed to make it
possible for one
long-wave and two
short-wave  trans-
missions to take
place at the same
time as reception
on both long and
short waves.

The ship has three masts, only one of
which is permanent ; the two forward ones
have to be lowered whenever a 'plane is
shot from the catapult.
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SPEAKER
EXTENSION WIRING
AS AERIAL
TRANSMISSION
LINE

SHORT while ago I issued a few
words about Remote Control.
The Need, the Method, etc., all
duly set forth in order. The
general conclusion of readers (being so
rash as to assume that there were any) may
well have been that any reasonably com-
plete system of achieving remote control
1s too complicated or costly to be worth
while. At the same time, occasions when
one is laid up in bed, for example, are just
those on which one has time to enjoy pro-
grammes ; but illness is likely to be aggra-
vated rather than appeased if the nature
and volume of programmes is not under
the control of the patient.

It may have occurred to some to ask
““Why not move the receiver into the
occupied room, instead of trying to control
it from a distance?’’ The keen listener
who wants to sit well back from the loud
speaker is generally keen enough to have
his speaker separate from the control
panel, so he is not necessarily excluded by
such a suggestion. ;

At one time portables were almost uni-
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How to Avoid Remote

By “CATHODE RAY”

compact aerial is an inefficient collector of
programmes. Worse still (under modern
conditions), it is a fairly efficient collector
of noise. Result: except.in favourable cir-
cumstances there are few programmes that
can be received at full strength on a back-

-ground of silence. The same is even more

hopeless for the purpose. My own wiring
system is about as bad as could be from
this point of view (within the limits of a
house of ordinary extent). Eight rooms
are wired in parallel, with lead-covered
electric lighting cable ; and the capacity of
the two wires to earth turns out to be

T g,

TO ORDINARY AERIAL
TERMINAL OF RECEIVER
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Fig. 2.—Diagram of complete aerial transmission line system. When
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true with regard to
““mains aerials.”
They pick up all
the interference that
is going.

The answer to
the question, then,
is that if the re-
ceiver is moved
away from its out-
door aerial point its
performance drops
off very badly. One
cannot everywhere
guarantee- satisfac-
tory reception even
of the locals.

Now that loud

Fig. 1. Connections and windings of aerial-to-line transformer.

versal, and the problem of remote control
hardly atose. The fact that they. have
ceased to constitute a substantial propor-
tion of sets now being sold suggests that
there is a snag somewhere. - There is. It
was explained in my"‘“Why Not Frame
Aerials? *’ (April 3rd, 1936). Briefly : the

speaker wiring is
(or should ‘be)
general, there is an alternative to remote
control. This wiring can be used to dis-
tribute radio frequency instead of audio
frequency.

Accustomed though we now are to
screened aerial down-leads, it may be
thought that such wiring would be quite

the receiver is in use at the aerial end the ordinary aerial and
earth connections are used, and the line is available for extension

loud speakers.

0.0125 mfd. Wire to wire it is 0.004 mfd.
Simply connecting aerial and earth to one
socket and receiver to any other would,
certainly, be hopeless. The wiring consti-
tutes a very low-impedance system, which
can be made to link up high-impedance
systems (aerial and receiver) by means of
suitable step-down and step-up trans-
formers. With the aid of extensive high-
brow maths, transformers could be
designed that would give highly efficient
results with any one combination of aerial,
wiring, and receiver ; but they would have
to be worked out all over again for every
other set of conditions ; and the fact that
it would be right for only one particular
wavelength would not enhance the utility
of the scheme.

So by somewhat less elegant means I
have arrived at a simple arrangement that
gives a definite advantage over the indoor

~or mains aerial at all medium and long

broadcast wavelengths, using a very
typical ordinary aerial, wiring, and re-
ceiver. Similar results—slightly worse or
better—may be expected with other typical
ordinary aerials, etc., etc.
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Control

Fig. 1 gives details of the aerial-to-line
transformer. It consists of two sections on
each side, these being designed to respond
to medium and long waves. The dimen-
sions are given of the coil former, which
in the original is an old Telsen HF choke
bobbin, but which may, of course, be built
up from discs. A saw-cut is made from
the edge to the start of the winding, to
allow connections to be taken in and out.
The wire throughout is 32 DSC copper;
and first 25 turns of secondary are put on,
then 400 turns of primary, and so on as
shown. Finally, a turn and a half of in-
sulation tape to hold it together.

The arrangement at the receiver end
depends on the receiver itself. In some
the aerial is led to tappings low down on

difficult to avoid instability. There are
various ways of solving the whole problem,
but each case would have to be worked
out individually, and I have no time for
that.

Instead, I am now going to report the
results of tests made with what has already

- been described as typical ordinary equip-

ment—a very average household outdoor
aerial from a tree in the garden, and a ditto
ditto superhet (frequency-changer, IF,
diodes, and output pentode). ’

Fig. 3 illustrates some of these. Curve
A refers to the sensitivity (microvolts to
give standard output) under standard con-
ditions, using the standard dummy aerial,
with no transformers or line. The sensi-
tivity is very moderate—around 100 micro-
volts. Curve B shows what happens when
the complete line system is interposed,
using 4 turns around the aerial tuning coil.
Curve C is for similar conditions, except
that 6 turns were used. In each case there

Ior

measured with outdoor and with mains .

aerials by connecting a microammeter in
series with the signal diode load resistance.
Next the actual number of microvolts from
a signal generator to reproduce these
results was noted. This gave a measure of
the strength of signal picked up by the two
sorts of aerial: Two sets of figures were
obtained for the mains aerial because there
are two ways of plugging the receiver
into the mains.

The outdoor aerial—though not excep-
tionally well situated—thus shows a 33 to
110-fold advantage over the mains aerial.
In the fifth column these ratios are con-
verted into the equivalent decibels gain;
next comes the loss in decibels due to the
line system (taken from Fig. 3), and lastly
the substantial net gain.

Improved Signal/Noise Ratio

Actually the gain is better than these
figures disclose. - The mains aerial intro-
duces far more noise than the open aerial,

the aerial tuning coils, or to a few turns ¢ 10000 T so if the signal/noise ratios were to be
around them, there being no condenser in 3 s o1 # }g ) given they would be very large indeed,
series. In such a case the line can be o 10008 A s even at the 700 kc/s dead spot. A proper
Copn?CtEdIEtfﬁigg( itS(t)i serilegrgrlxci sgr}?nteli: g nm T i? anti—intgrferet:nce aerial 1Vtvould show still
g;lr;z;' other type it mgust be replaﬁ:edgbj;f f " i m(');ge:e V;;lpige(r)::uft?uw;e corroborated
a few turns of wire wound arour}d the 5 1o 1] by actual reception tests, for some of which
earthed end of the medium-wave coil. Fig. £ g & 8 g 8 g ° an electric cleaner (without suppressors)
12\,I shows 1;; CiéCUititfc(;lri a c.ompltfltieegysttegg H T EREQUENGY IN KILOGYOLES PER SECOND ;Ve%s]useig tt% pr(:l\)zide ? It]igh intfte;fetence
th(;r:v?}:/:t zlllreaiiv; in ?hge lrsecfgqvex{, \;hen g g8 8§ 888 § § ce;(fir;g orféts,elreft :rsl(;/ deosui)’t Iz)i(s)r‘[o t(;lep;:;-
gllfe: rzfgfiiz:iereri; int}ilt: ?f;;l‘;afl;l)rgz?ﬁ(i)sn, g; WAVELENGTH IN METRES vantage of using an outdoor aerial, even

course, eut out, and the line is available
for extension loud speakers,

HF and LF Combined

By the way, I had a shot at using it for
both purposes at once. This is a require-
ment that is not very likely to arise, which
is fortunate, for the conclusion I came to
was that, while it is quite a possible

" scheme if one wants it badly, it does not
fit very well into the most usual combina-
tions of conditions. To preserve the
speakers from being short-circuited it is

necessary to put in series with the coils, any such ‘‘ dead spot”” between the wave- NEW

at each end of the line, condensers of a bands. It depends on the line, chiefly. In MCMICHAEL
capacity somewhat larger than that of the any case it is worth seeing whether there ;;VLEII(ég'g’_’
line. Unless the line is considerably less is any all-round advantage in readjusting 'y ipe its

capacitive than mine, such condensers cut

all the ““top”” out of high-impedance What with dead spots and whatnot, it prototype,
speakers. And low-impedance speakers looks as if the line system introduces too ‘this mew re-

shunt the radio-frequency material rather

badly. Loud speakers of 50 or 100 ohms test is to show how it compares with the 224 Ibs., em-
would do quite well, but that is just what mains aerial as an alternative. The strength gifzysz an. HCI;;-—

one does not get. Then, unless the filter-

Fig. 3.—Sensitivity curves of typical re-

ceiver and outdoor aerial : (A) directly

connected, and (B) and (C) with the line

and transformer system, showing the loss

due to the latter. Curve (B) refers to 4

turns coupling line to receiver ; (C) 6
turns.

is a considerable loss, particularly at 700
kc/s (430 metres), where the aerial circuit
of the receiver is mistuned by a line reson-
ance. The sensitivity can be brought back
again at this spot by retrimming the tuning
condenser, but of course that puts others
wrong. One may have the luck to get

the trimmer.
So the next

much loss to be worth while.

of reception from three strong stations—

with all the additional losses due to a
““heavy”’ line. Of course, non-screened
loud speaker wiring, such as ordinary flex,
would tend to pick up more noise ; on the
other hand there would be less signal loss ;
and with the lower capacity a rather larger
number of turns in the coils on the line
side would be advisable. Incidentally, it
is needful to take care that the connections
on the line side are of low resistance
throughout, for a few ohms resistance any:
where is serious in a way that does not
apply to the aerial or receiver sides. So
look to the joints and the plugq and
sockets. ————

well - known

ceiver, which

weighs only

cuit.

ing in the receiver is well-nigh perfect it is Droitwich and the two Londons—was

Microvolts of Signal Decibels
Ratio of | Decibels | loss due Net
Station Outdoor Mains results gain to line gain
Aerial Aerial
Droitwich 57,000 680 84 38} 10 {28%
700 841 38
London Regional. . 100,000 f;,% 33} 304 15} 15
London National. . 33,000 300 110 41 18 23
1,000 33 30 © 12
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* Current Torics

EVENTS OF THE
-~ WEEK IN
BRIEF REVIEW

The World’s Largest
Studio

HAT is said to be the

world’s biggest broadcast-
ing studio has just been opened
at the Great Lakes Exhibition
in Cleveland, Ohio. This
“studio’”’ is fitted with one
hundred microphones and will
hold an audience of 13,000
people. It will remain in use
until October, when the Exhibi-
tion closes.

The German Wireless
Exhibition
HE Berlin Radio Show will
be open from August 28th
to September 6th, almost the
same period as that covered by
our own Olympia Show. The
great feature of the Show will,
it is said, be television, and ex-
tensive plans are being drawn
up in order to bring it to public
attention. This is in strong con-
trast to the state of affairs over
here, where nothing has yet
been definitely settled with re-
gard to television demonstra-
tions at Olympia.

Loud Speaker Restrictions

in Italy ;
DECREE of the Italian
Government, promulgated

last February, forbidding the
use of loud speakers outdoors
without a special permit, has
been somewhat relaxed for the
summer months, mainly for the
benefit of holiday resorts. There
are, however, still very severe
restrictions against open - air
broadcasting  during  certain
hours, notably those which
normal people spend in sleep.

Wireless Monument
AN interesting souvenir in the

form of an illustrated
book—has been published by
Amalgamated Wireléss of Aus-
tralasia to commemorate the
opening of the Wahroonga
Monument. This monument is
erected at the spot in Wah-
roonga, near Sydney, NS.wW,
where the first direct wireless
message from England was re-
ceived on September 22nd, 1918.
This message, which was sent
by the Australian Prime Minis-
ter, who was then in England, is
inscribed on the monument,
together with other relevant
details of the occasion.

Colonial Listeners
RANCE is stated to be

greatly disturbed. over the
small number of wireless lis-

teners in her various colonies
and dependencies. It is esti-
mated that they only total
3,000, whereas Holland can
claim over. 30,000 colonial lis-
teners.

Dutch Sets for India?
OMPLAINTS have been
made from time to time
that wireless apparatus designed
for use in Europe will not stand
up for long periods to the
climatic conditions to be found
in the various tropical and sub-
tropical countries. One of the
greatest markets for radio sets
is in India, where conditions are
very bad from the climatic point
of view. A distinguished Dutch
engineer is in India for the pur-
pose, it is said, of studying these
conditions on behalf of the well-

known Dutch firm of Philips."

At their factory .at Eindhoven,
Holland, special rooms are said
to have been established in
which a tropical climate is pro-
duced artificially, and sets are
tested in them over long
periods.

Bath Chair Radio
ADIO on motor-driven in-
valid chairs is apparently
the latest idea in Ainerica. One
enterprising dealer- has fitted a
special radio receiver on an in-
valid chair of the hand-driven
type belonging to a crippled
newspaper seller. As a result of
the publicity gained in this way
he has been inundated with
orders not only for invalid chair
sets but also for car sets. In any
case, car radio is a good seller
in the U.S.A., since the average
American can’t bear to be out
of earshot of some sort of noise.

Indian Aeradio Progress

HE use of wireless at Indian

aerodromes is to be greatly
extended. All main aerodromes
in India are at present supplied
with medium-wave transmitters,
the wavelength being in the
neighbourhood of goo metres.
These are used for communi-
cating with aircraft and with
other aerodromes. Owing to the.
increase of air traffic, consider-
able wireless congestion has
arisen, and short-wave trans-
mitters are, therefore, 1o be
established at certain selected
aerodromes. Medium waves
will still be used for communi-
cating with aircraft, the short
waves being employed for work-
ing between the more distant
aerodromes. The staff is to be
increased to enable a continu-
ous night watch to be kept at all
stations from Karachi to Cal-
cutta.

Death of Well-known
Wireless Pioneer

LD readers whose memories
go back to pre-broadcasting
days will regret to learn of the
sudden death of Mr. Will Day,
which occurred on July 15th.
He was a well-known figure not
only in the wireless industry,
but also in the cinematograph
world, and, it may truthfully be
said that he was associated with
both right from the beginning.

Still in the Middle Ages

HERE are said to be only

five independent countries
in Europe which are entirely
devoid of broadcasting stations,
these being Albania, Andorra,
Liechtenstein, Monaco and San
Marino, although in the case of
Andorra  plans are afoot to
remedy this deficiency. Greece
is not much better off since the

stations = working there are
low-powered and irregular in
operation. In the «case ot

Liechtenstein and San Marino,
the authorities of the countries
are said to have boasted that,
in addition to an absence of
radio, they do not possess even
a solitary cinema.

Deaf and Dumb Radio

AS a sequel to rescarch work

carried out in Paris, special
wireless receiving apparatus has
been developed for use by deaf
persons, using bone conduction.
The apparatus has been in-
stalled in a school for deaf and
dumb children in the Belgian
province of Brabant, and if
these experiments. are success-
ful the use of the receivers will
be greatly extended. As many
readers will be aware, some-
what similar apparatus has
been described in this journal.
The Perfect Microphone ?

ET another ‘‘ distortionless *’

microphone has apparently
been invented, the place of
origin this time being Cologne.
The instrument has, of course,
a flat frequency response and is
naturally considerably more sen-
sitive than anything that has
been known before. It is aston-
ishing, however, to find that no
claim has been made that it dis-
criminates between wanted and
unwanted sounds. This latter
point has apparently been over-
looked, but it should be a small
matter to remedy it.

U.S. Police Radio

ACCORDING to reports, U.S.

police have been given addi-
tional frequency bands, namely,
2,000 to 2,100 and 2,750 to
2,850 kc /s, these being formerly
occupied by television, which
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Mr. B.
of the ‘“ Acorn '’ valve, has been
honoured with the Morris Lieb-
man Memorial Prize for 1936.

J. Thompson, inventor

The *“ Acorn” will probably
play an important part in open-
ing up the development of
reception on ultra-short wave-
lengths. Mr. Thompson is on
the Research Staff of the Radio
Corporation of America.

has, of course, moved upwards
in the direction of higher defini-
tion, the bands which it now
occupies  being 42,000 to
56,000 kc/s.

Polytechnic Wireless
Course

THE 1936-37 prospectus of the

Northern Polytechnic - in-
cludes a course in radio-
technology, special attention
being paid to servicing. Full
details may be obtained by
applying to the Principal, North-
ern Polytechnic, Holloway, Lon-
don, N.7.

Psychological
Idiosyncrasies
IT is well known that many
quite famous actresses when
broadcasting for the first time

experience microphone fright,
although they never suffer from
ordinary stage fright. One

French artiste has stated that
she feels faint even when she
hears one of her gramophone
recordings broadcast. This - is
probably due to a similar psy-
chological reaction to that ex-
perienced by certain authors,
who are said to catch cold when
reading some of their cown works
or hearing them broadcast.

Index and Binding Case

HE Index for Volume

XXXVIII of The Wireless
World, January to June, 1936,
is now ready, and may be ob-
tained from the publishers at
Dorset House, Stamford Street,
London, S.E.1, price 4d. post
free, or with binding case 3s. 1d.
post free.
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New Apparatus

Recent Products of the

Manufacturers
BULGIN SHORT-WAVE COMPONENTS

]IN order to make available to experi-
menters some highly efficient short-wave
coils, A. F. Bulgin and Co., Ltd., Abbey
Road, Barking, Essex, recently introduced
a series which are described as open-type
plug-in short-wave coils. For these a iarge-
diameter skeleton former comnsisting of two
3in. end rings and having six cross-bars of
ebonite is employed. Grooves cut in the
ebonite bars serve to space the turns.

Since each carries two separate windings,
one of which is the tuned winding and the
other a primary or reaction as the case may
be, some form of support is hecessary, and
this style of construction approaches as close
as possible to an entirely self-supporting coil
which is admittedly the most efficient for
short-wave use.

There are four coils in the series, provid-

ing a tuning range of 10 to 180 metres, their
respective coverages with a 150 mmfds. con-
denser being approximately 10 to 22, 20 to
45, 40 to 87, and 8o to 180 metres. They are
described as the types S.W.35 to S.W.38 in-
clusive, and cost 4s. 6d. each.

Baseboard-mounting coil supports for these
cost 1s. 9d. a pair, and the plugs and sockets
are so arranged that the coils are non-
reversible.

Another new short-wave component is an
air-dielectric pre-set condenser for baseboard
or chassis mounting, and which is available
in capacities of from 3.5 mmfds. to 56
mmfds. maximum.

Bulgin open-
type plug-in
short - wave
coil, coil sup-
ports and pre-
set air-dielec-
tric condenser.

The specimen tested had a nominal capa-
city of 2g mmids. according to its list num-
ber, though according to a marking on the
component the makers give its capacity as

34 mmfds. From measurements made the
minimum capacity was found to be 4.5
mmfd. and the maximum value 33.7 mmids.

A component of this type has many uses
in short-wave work, for it can be employed
either in small power transmitters or in
receivers, and the new Bulgin model is of
special interest in view of the very small
capacities in which it is made. Up to 14.5
mmfds. the price is 3s. each, while larger
sizes cost 3s. 6d. each.

Reviewed

WIRT VOLUME CONTROL

HE Wirt volume control is an American
product made by the Wirt Company of
Philadelphia, and is being marketed in this
country by Amerad (Great Britain), Ltd.,
Aldwych House, Aldwych, London, W.C.z2.
The resistance element is of the carbon
composition type with the resistance com-
pound fused into the surface of a strip of
insulating material, the preparation of the
element being such that it is claimed to be
very reliable and impervious to mechanical
wear, such as that imposed by the rubbing
of the moving contact.

The element is mounted edgewise in the
bakelite case and the moving arm makes
contact with the inside face, being held
firmly against it by spring tension.

Wirt high resist
ance volume con-
trol embodying a
switch.

Wirt volume controls are made in values
ranging from 5,000 ohms to 3 megohms and
with five different gradings of the resistance
element. These have been chosen to suit
different operating conditions, and give
linear, logarithmic and variations of
logarithmic change in resistance. They can
be supplied with or without a switch, the
rating of which is one amp. at 250 volts.

A 500,000-ohm specimen was tested and
found to have a measured value of 520,000
ohms, which is well within the tolerances
allowed for this class of component. It is
silent in use and quite satisfactory in all
other respects.

A spindle zin. long is fitted and this can
be cut to suit individual requirements and,
as is now the usual practice, the spindle is
insulated from the resistance element.

There is a small pip moulded on the face
of the case which, when inserted in a hole
in the mounting bracket, gives a secure
fixing and prevents the component rotating
about the centre bush.

The Wirt volume control costs 4s. with-
out switch and 5s. with switch.

RADIO-AID HT BATTERY

ASMALL HT battery, that is to say, small
physically, has been introduced by
Radio-Aid, Ltd., 45, Duke Street, London,
W.1, especially for use in deaf-aid appli-
ances and in miniature portable receivers,
amplifiers and the like where space is strictly
limited. :

This battery has a voltage of 52 yet
measures only 3}in. x 4in. x 1§in., and an
interesting feature of its design is that con-
nection is made to two brass strips located
behind a cardboard cover on the side. Two
narrow slots in this cover give access to the

103

Radio-Aid 52-
volt miniature
HT battery.

contact lugs. The two external HT leads
are soldered to a pair of narrow brass strips,
each about rin. long and }in. wide. They
are shaped so that they press hard against
the contact lugs as well as against the inner
side of the cardboard cover, and this serves
to retain them in position.

The exposed part of the connector can be
protected by a piece of insulating sleeving,
so that the whole of the HT leads are insu-
lated right up to the point of connection to
the battery and there is no risk of short-
circuits. The battery costs 6s. 6d.

CLIX NEW. VALVE HOLDER

N connection with the review in The
Wireless World of July 1oth last of the
new Clix valve holder assembled on a ceramic
plate, Lectro Linx, 1td., wish it to be known
that the reason advanced for the adoption
of the special design only applies in the case
of their valve holder. The shrinkage that it
was stated occurs during the firing process in
the manufacture of the ceramic material is
actually very small indeed, and a degree of
accuracy quite ample for all normal purposes
can always be assured in the production of
moulded parts for wireless components and
other purposes. )

The Radio Industry

The British Standards Institution, 28, Vic- .
toria Street, London, S.W.1, has issued a
revised specification for enamelled copper wire.
Copies of this specification (B.S.S. No. 156-
1936) may be obtained for 2s. 2d. post free.

> > > <

The reorganisation of Charlton Higgs Radio,
Ltd., is nearing completion, and it is antici-
pated that the firm’s hew season’s programme
will be released shortly. Enquiries should be
forwarded to Westbourne Works, Hove,
Sussex, or to the firm’s London office at 41,
Berners Street, London, W.r.

> @ e @

A. Barson and Co., Ltd., 49, Wool Exchange,
Coleman Street, London, E.C.2, send us a
leaflet describing a new illuminated screw-
driver.

> @ > <

A new list describing Magnum multi-contact
switches  has been issued by Burne-Jones
& Co., Ltd., ‘““Magnum House,”” 309-317,
Borough High Street, London, S.E.x.

S < < .

M.R. Supplies, 11, New Oxford Street,
London, W.i, have issued a leaflet in which
Wireless World reviews of various M.R. pro«
ducts are reprinted.
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The Possi
A RIVAL fo Tl-n!- ig

RADIO
CARRIER-WAVE ?

SHORT while ago Dr. V. K.
Zworykin demonstrated his Elec-
tron Multiplier during a lecture
before the Institution of Electrical

Engineers in London (February, 1936).
This instrument is of the greatest possible
interest to television engineers, for it will

enable them to provide better television

pictures ; it is the object of this article to
explain the reasons for this improvement
and to outline a method of television
transmission, using visible or invisible
light instead of wireless as a carrier.

The electron multiplier consists essen-
tially of a photo-cell and a current ampli-
fier in one envelope and is used instead
of a photo-cell and a number of separate
valves (voltage amplifiers).

The electron multiplier as developed by
Dr. Zworykin consists of an evacuated
glass bulb containing a number of cathodes
about T centimetre square in area arranged
in a row, each cathode being coated with
a_photo-electric material such as caesium
oxide. Opposite the cathodes and about
1 centimetre away is a row of anodes, or
deflector plates, of about the same size.
The anodes are situated as shown in the
diagram, Fig. 1, in which the photo-cell
cathode is marked A.  When light falls

Hilities o
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nt-beam | elevision

By O. S. PUCKLE

ESCRIBING the operation and advantages of the electron

multiplier, with speculations as to the possibility of using

this device for television, not with the radio carrier of convention,
but with a beam of light.

the surface.  Because of this secondary
emission effect a greater number of elec-
trons leaves the second cathode than
originally reached it.

The electron stream leaving the second
cathode is then attracted towards the
second ‘anode, but is again bent towards
the next cathode by the magnet, and the

-number of electrons is once more multi-

plied.. After passing from stage to stage
and being amplified in.each one, the elec-
trons finally strike the anode of the final
stage which may be arranged in triode or
pentode form. ~ The final anode is pro-
vided_with an external anode load and is
therefore a voltage amplifier.

Fig. 1 shows also the method of appli-
cation of the necessary accelerating poten-
tials. - The potential is adjusted to about
40 volts per stage. The actual value
depends on the field strength of the mag-
net and must be accurately adjusted to
bend the electron stream so that it strikes
each cathode in turn. It is also of im-
portance that the magnet be correctly
oriented, as, if this is not done some or all
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CmO - Cm—Ac
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- +
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: Fig. 1.—Arrangement of cathodes and deflector plates in the electron multiplier.

The electron

path is shown in dotted lines.

pon this cathode, electrons are emitted
and are attracted towards the first anode
but are bent back by the action of a mag-
net, so that they strike the next cathode.

When electrons are made to strike a
photo~electrlc surface in a certain manner
each electron can give rise to the emission
of a number of secondary electrons from

of the electrons in the beam will fail to
strike the next cathode and the overall
amplification will be very much reduced.
It is necessary to focus the light on to the
first cathode to avoid electron dispersion in
the later stages, since the electron focus-
ing is not perfect.

The electron multiplier is capable of

providing an overall gain as great as 10°
to 107 times compared with 5x 10° or 10*
times, which is about the maximum
obtainable with an ordinary vacuum tube
amplifier having a band-width of 2 mega-
cycles. In each case the limiting factors
are noise and stability. When it is realised
that the electron multiplier provides this
relatively enormous amplification, to-
gether with a greatly increased band-
width, the advantages which accrue from
its employment are obvious.

¢« Johnson Noise ”’

The reasons for the increased band
width and reduced noise/signal ratio are
as follows.—In the absence of light on
the first cathode no electrons are emitted
and no anode current flows in the final
anode circuit, so that the noise voltage is
then solely that due to ** Johnson noise ™’
in the final anode load. ‘‘Johnson
noise’’ is that due to potentials set up in
the circuit by thermal agitation of the
particles composing the material of which
the circuit is constructed. The amplitude
of this potential at any given frequency is
dependent only upon the impedance and
temperature of the circuit. For this
reason, the signal/noise ratio obtained
with an electron multiplier is very much
higher than is the case when an ordinary
amplifier is used.

Since there is only one circuit across
which a potential has to be developed (the
final anode circuit), the high-frequency
loss is greatly reduced by comparison with
that attainable in an ordinary vacuum
tube amplifier and, as a result, a flat fre-
quency characteristic can be produced
over a much wider band of frequencies.
This wide frequency characterist:c enables
pictures of much better quality tc be trans-
mitted, especially as the noise is not in-
creased as a result of the increased band
width. It is an unfortunate fact, how-
ever, that the present band width of
2 megacycles is closely approaching the
limit of expediency with the method of
transmission at present in use, partly due
to the difficulty of constructing high-gain
amplifiers of extremely wide band-width
and partly to the ether congestion which
will undoubtedly result from the multipli-
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cation of services in the future. Tt will
also be a difficult matter to damp the radio
transmitters and receivers sufficiently to
enable much wider band-widths to be em-
ployed without materially reducing the
amplification obtainable, unless shorter
carrier waves are used.

Since there is still room for improve-
ment in the definition obtainable in tele-
vision transmission, it will be of interest
to examine the problem in order to deter-
mine in what way the Zworykin electron
multiplier may further the end in view.

Improvement in Definition

Consider first the transmitting end with
relation to the possibility of taking advan-
tage of the increased band-width obtain-
able with this new tool.  Since greater
amplification is obtainable it follows that
the source of light may be reduced in
power, and it is, in this case, a fortunate
fact that with a cathode-ray tube film
scanner, or with an Iconoscope, the spot
becomes considerably smaller and better
focused when the light output in the
former case and the beam current in each
case are reduced. Whether the fineness of
the mosaic in the Iconoscope can be in-
creased sufficiently to enable full advan-
tage to be taken of the smaller spot re-
mains to be seen. In any case, even with
present methods, the use of the electron
multiplier at the transmitting end is able
to provide improved results. This is so
because, especially with the higher num-
bers of lines, the size of the scanning spot
and its brilliancy have at the moment to
be pushed above the optimum value.

It is clear, however, that at least with
cathode-ray tube scanners a material im-
provement in definition could be obtained
if we could arrange to transmit the in-
creased band-width necessary.  One
method of doing this would be to employ
a light beam as a carrier wave instead of
wireless. Such a system would become
inoperative in fog or in smoke-laden atmo-
spheres, but an infra-red beam might be
used to overcome these difficulties in the
future. Infra-red beams such as would be
required for the system cannot at present
be produced, and therefore this article will
be limited to a discussion of the possibili-
ties of visible light beam television.

The Zworykin electron multiplier opens
up possibilities of such a system, since it
has undoubted advantages at the receiving
end as well as at the transmitter.

Let us suppose that one or more cathode-
ray tubes be employed as light sources.
Bearing in mind the fact that the bril-
liancy of cathode-ray tube screen materials
has been enormously increased during the
past two years, it is not unreasonable to
suppose that sufficient brilliancy might be
obtainable for night-time operation of
such a system in the near future. This is
especially reasonable in that the need for
a focused spot disappears, and therefore
the energy in the cathode-ray beam could
probably be increased a thousand-fold or
more without damaging the screen.

Presuming, therefore, that such a tube

Wireless
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were to become available, it would be
necessary to modulate the ray with a
wave-form similar to that at preseent in
use. For the white parts of a picture the
beam would be modulated to provide
maximum brilliancy over the whole sur-
face of the screen, and it would be
adjusted to a dim value for the black por-

A ten-stage Zworykin Electron Multiplier.
This particular specimen is on view at the
Science Museum, South Kensington,

tions. The beam would require to be com-
pletely modulated out in order to transmit
the synchronising signals. The potentials
for modulating the cathode-ray tubes
would be obtained from the output of an
electron multiplier, the light input of
which would be controlled by the scene
to be transmitted. The synchronising
signals would be injected into the anode
circuit of the electron multiplier. '
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At the receiving end another electron
multiplier mounted in a parabolic or other
suitable reflector would be arranged on the
roof, and would be oriented towards the
transmitting cathode-ray tube. The out-
put circuit of the multiplier would yield 2
television signal similar to that obtained
from the radio set of the present type of
television receiver, ‘and this signal, after
being passed through a suitable feeder,
would be translated into a picture by
means of a cathode-ray tube and two time
bases, exactly as is done to-day.

There are many advantages in such a
system which may be outlined as
follows : —

(@) Considerably better quality of re-
production could be obtained on account
of the wider band width obtainable, while
at the same time ether congestion ‘would
not be aggravated.

(b) Interference by one television sys-
tem upon ancther, especially during freak
conditions, would be entirely avoided.

(¢) Interference due to motor cars and
other - electrical sources of disturbance
would be avoided. This forms the greatest
obstacle to the enjoyment of television
pictures at the present time.

(d) Inherent noise in the system would
be very greatly reduced owing to the use
of the electron multiplier at each end.

(e) The initial cost of the receiver
would be considerably reduced, as also
would the running costs.

The accompanying sound transmission
could take place over a radio channel or
via another light-beam system.

CLUB NEWS

Home Recording Society

URING a recent discussion among several

enthusiastic  experimenters in  home ' re-
cording, the suggestion was advanced that
possibly many other amateurs interested in’
this subject might welcome the opportunity
to meet and exchange ideas and experiences.

A proposal was ‘accordingly made to form
an Amateur Sound Recording Society with the
object of bringing together home-recording ex-
perimenters in South London districts.

Mr. J. F. Butterfield, 1, Manor Road,
Beckenham, Kent, would be glad to hear from
all interested in the matter so that a meeting
can be arranged to discuss the project further.
Aldershot and Farnborough

Readers in the Aldershot and Farnborough
district who are interested in the formation of
a-short-wave club arc invited to get into touch
with Mr. W. James, The Glen, Osborne Road,
Farnborough.

The West London Radio Society

An interesting exhibit of ancient and modern
wireless gear was given by the West London
Radio Socicty at the Ealing Hospital Féte.
Considerable interest was aroused by a special
‘‘radio car ™’ constructed by the Society. Full
details of the Society can be obtained from the
Hon.  Secretary, 22, Camborne Avenue,
London, W.13.

The International Short-wave Club

We have received a copy of the monthly
‘“ News-Letter ”*  published by the ~London
Chapter of the International Short-wave Club.
This interesting little magazine is a supplement
to the club’s official organ, *‘International
Short-wave Radio,”” and will be forwarded free
to any reader of The Wireless World who cares
to send a stamp for postage to Mr. Arthur E.
Bear, 710, St. Mary’s Place, Rotherhithe,
London, S.E.16.
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"HOSE who will, by desire
or necessity, be at home on
Bank Holiday Monday will be
able to join in the spirit of the
day by listening to the varied
programme offered. From the
National transmitter there are to
be two running commentaries
by F. J. Findon from Brook-
lands. The first is at 3 o’clock
during the race for the Lock
King Trophy and the second at
4.20 when the three-lap "duel
between John Cobb and Oliver
Bertram will be in progress.
From the Olympic Games
comes a relay at 4.55, and at
5.5 a running commentary by
C. B. Fry on the cricket match
between Surrey and Notts at
the Oval.

In the evening at 8.30 will
be revived the holiday play,
““Coster Carnival,”” which was
first produced in 1934. Itisin
the form of a holiday reminis-
cence written ~and arranged
by Cyril Nash, and the. cast
will include Vera Lennox,
- Philip Wade, Carleton Hobbs
and Doreen Costello.

< C o <>
OLYMPIC GAMES

DurING this week there will
be four relays from the Olym-
pic Stadium, Berlin. The grand
opening ceremony by the Ger-
man Chancellor, Herr Hitler,
with a commentary by T.
Woodrooffe on the scenes as the
representatives of fifty-three
nations march past the Chan-
cellor and as the final runner
in the Torch Relay which
started at Olympia, Greece,
arrives to light the Olympic
Fire with his torch, will be
broadcast 4.55 to 5.20 Nation-
ally to-morrow (Saturday).

The singing of the Olympic
Hymn composed by Richard
Strauss and Handel’s *‘ Halle-
lujah Chorus” will end the
broadcast.

The following relays in the
National programme will also
take place this week. Monday
at 4.55, final of the 100 metres
flat. Tuesday, 5.25, finals of
the 400 metres hurdle and 800
metres flat.  Thursday, 4.10,
final of the 1,500 metres flat.

<+ <= <
JOLLY TARS

THE Senior Service comes

into the programmes twice this
week. To-night from 7.45 in
the National programme is to
be included a forty-five minute
broadcast of ‘“ A Day’s Work
in the Navy.””  This sound
picture 'is- in the hands of
Laurence Gilliam with T.
Woodrooffe as commentator,
and is compiled from record-
ings' taken .on board H.M.S.
Royal ~Sovereign. 1t will
illustrate ‘a typical day’s life
and work in a battleship.
. On. Saturday in the Chil-
dren’s Hour will be a recorded
programme of impressions and
happenings . at the Plymouth
Navy Week.

< <% <¢>

MAMMY LOU

OnE of America’s oldest
broadcasters,  Mrs.  Curtis
Burnley Railing, known to the
American radio public as
“Mammy Lou,”” will be heard
in the Regional programme
twice this week. On Saturday
at 7.45 she will broadcast for
a quarter of an hour, and on
Tuesday she will be heard in
Ralph Coram’s light entertain-

OLYMPIC
GAMES.
The opening cere-
mony, which is to be
broadcast on Saturday,
being rehearsed in the
Stadium. Note the anti-
echo loud speaker.

ment, ‘‘How’s That?’’ at ¢
o’clock. Her speciality is im-
personation, and she has the
gift of portraying sympathetic-
ally the multitudinous charac-
ters which go to make up the
American public.

S i
SALZBURG
THERE are to be two relays
during the next seven days
from the Salzburg Festival in
the National programme. On
both occasions the Vienna
Philharmonic -~ Orchestra  will
be conducted by Bruno
Walter. The first act of
Gluck’s ‘““ Orpheus and Eury-
dice”’ will be heard at 7.5 on
Saturday and on Thursday at
9 the orchestra will play
Brahms’ Symphony No. 2
in D

Wireless World, July 31si, 1936.

’ ¥4
Listeners” C
Outstanding Broadcasts
at Home and Abroad

THE PROMS.

As a preliminary to the
42nd series of Promenade Con-
ceris which begins on Saturday,
August 8th, comes a discussion
on this year’s programme be-
tween an old Promenader and
a young enthusiast.  The
Proms. have become so popular
that it is somewhat misleading
to call them ‘‘Promenade,”
for although the stalls give
place to a fountain, goldfish
pond, palm trees and flowers,
there is no room for promenad-
ing and barely breathing space.
‘“ LA VIE PARISIENNE *’ .

THE broadcast version of
Offenbach’s comic opera, by
A. P. Herbert and A. Davies
Adams, will be revived in the
Regional programme at 8.43
on Thursday, and again
Nationally on Friday, August
7th. It was originally broad-
cast in 1933 using the multi-
studio arrangement, but on
these occasions will be heard
from the St. George’'s Hall.

Despite its modern embel-
lishments “* La Vie Parisienne "’
retains the Offenbach atmo-
sphere. The action takes place
in the 1860’s.

NIGHT WATCHERS

WHAT should prove to be a
vivid and realistic broadcast

1s that which is to

be given from the
Beachy Head light-
house in the
National pro-
gramme at 9.50 on
Wednesday.
Though this will
last only fifteen
minutes it will en-
able listeners to get
a clear idea of the
hermit-like life of
the lighthouse
watchers. Micro-
phones placed at
vantage. points on
the rocks will pick
up the swish of the

BEACHY HEAD
with the lighthouse
570 ft. away from the
cliff. An actuality
feature programme
comes from here at
9.50 on Wednesday.
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ARTURO TOSCA-
NINI with his wife.
At his request ¢ Fal-
staft” is featured four
times in the Salzburg
Festival this year.

waves, the calls of
the birds, and the
symphony of the
wind on this watch
- tower of our coast.

This should be
a very interesting
broadcast. I won-
~der if it is gener-
ally known that the

Beachy Head light
is of 274,000 candle-power and
is visible, in clear weather, six-
teen miles away.

5 <o <%

FROM THE SEASIDE

IN the fifth of his “‘ Shows
from the Seaside,”” Harry
Pepper has arranged for 8.30
on Wednesday (Nat.) broad-
casts of the ‘“Fol de Rols”
who are appearing at East-
bourne, Llandudno and Hast-

HIGHLIGHTS
FRIDAY, JULY 3lst.

Nat., 7.45, A Day’s Work n the
Navy. 830, “ You Ought to
See Us,” Ronald Frankau.

Reg., 8.30, B.B.C. Orchestra (D)
ard Frank Laffitte (piano). 9.30,
B.B.C. Military Band and Joan
Coxon (soprano).

Abroad.

Deutschlandsender, 8.10, Wagner
Concert.

SATURDAY, AUGUST Ist.

Nat., 7.5, * Orpheus and Eurydice "
from Salzburg.  8.30, Vanety.
10, Relay from Coney Island.

Reg.. 7.45, Mrs. Curtis Burnley
Railing.  4B.B.C. Orchestra (B)
and Frank Mullings (tenor).
9.30, Tidworth Tattoo.

Abroad.

Brussels No. I, 8, Sacred Concert
by the Liége a-Capella Choir.

SUNDAY, AUGUST 2nd.

Nat., 5.10, B.B.C. Theatre Or-
chestra and The Comedian Har-
momists.  YRecital : Mary Jarred
(contralto) and Jan Smeterlin
(piano).

Reg., 6, Czechoslovak folk songs
from Prague.  YTudor Davies
and the BB.C. Orchestra
(C). 9, The Bexhill Municipal
Orchestra with Tatiana Maku-
shina (soprano).

Abroad.

Radio Paris, 9, Berlioz's

quiem.”

MONDAY, AUGUST 3.

Nat., 3 and 4.20, Relays from
Brooklands. 4.55, Olympic
Games Relay. 5.5, Oval Relay.
8.30, * Coster Carnival.”

* Re-
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" Although he will not be
able to be at each of these, his

ings.

idea is to announce from
Devonshire Park, Eastbourne,
and then while the broadcast
from The Large Pier Pavilion,
Llandudno is proceeding, to
dash to the White Rock
Pavilion, Hastings, and be

there in time to announce the

last item.
He’s hot, stuff, is Pepper.

OF THE WEEK

Reg., 8, Thunder’over the Pen-
nines,” a Debate between Lanca-
shire and Yorl\slme

Abroad.

Radio-Paris, 8.45, Symphony Con-
cert from the Casino, Vichy.

TUESDAY, AUGUST 4th
Nat., 5.25, Olympic Games Relay,
8, The Breadwinner ” (Somerset
Maugham). 9.50, Music of
Roger Quilter and Percy Grainger.
Reg. “Join in the Measure,”
Vocal and. Instrumental Dance
Music. 9, “How's That?”
Abroad.
Kalundborg, 10.10, Dances Old
and New by the Radio Orchestra.

WEDNESDAY, AUGUST 5th.
Nat., Jewish Male Voice Choir.
8.30, “ The Fol de Rols.” 9.50,
From Beachy Head Lighthouse.
Reg., 8, The Proms—A Discussion.
8.30, *“ The Breadwinner.”

Abroad.

Deutschlandsender, 8.10, Bach,
Beethoven and Brahms pro- |}
gramme. S

THURSDAY, AUGUST. 6th.

Nat., 4.10, Olympic Games Rélay.
9B.B.C. Dance Orchestra. 8.45,
Empire - Dental Meeting—talk.
9, Salzburg Relay. TMusic of
.Jack Strachey. 1045, Recital L
Walter Widdop.

Reg., From Sahsbury Cathedral——A
Organ Recital by ‘Snr Waher G.
Alcock. 845, “La Vie
Parisienne.”

Abroad. '

Bordeaux-Lafayette, 8.30, Symphony
Concert. - :

ee

CONEY. ISLAND-

" NEwW YORK’S great popular\

playground, whcre tens of
thousands of New Yorkers pour
in on hot summer evenings,
will be visited by Bob Trout,
one of America’s foremost
radio personalities, who - will
describe for English listeners
on Saturday at 10 (Nat.) some
of .the scenes in this great
amusement .park.
and chatter of the crowds will
be heard, and we can be sure

of a very vivid and lively com- ~

mentary from Bob Trout.

<= I
N PREVENTION IS
BETTER

Few of us, 1f honest, will
say that we enjoy a visit to the
dentist, and invariably we pnt
it off, suffering the discomforts
rather than sit in the dentist’s
chair. It is the object of the
Empire Dental Meeting, now
taking place, to enlighten the
public, and by preventive
dentistry, especially in chil-
dren, to spare them the pains
that many of us know only too
well. A talk from the meeting
is to be broadcast at 8.45 on
Thursday (Nat.).

The noises .

‘*““La Traviata,”

-Casine,
Thursday.
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~ Another of Verdi's operas,
comes from
Radio-Paris on Saturday at

+8.30. On Tuesday Warsaw
is glvmg “Janek,”" a two-act
opera by “ that = intensely

Naticnalist composer, Zelenski,
who was director of Cracow
Conservatoire until the day of
his death in 1921. = From

‘Paris PTT .and most of the

French stations “ comies Doni-
zetti’s four-act tragic- opera,
“La - Favorita,”” from the
Vichy, at 830 on

<> <5

-CONCERTS FROM ABROAD

Two - eminent British con-

ductors are- featured in the
concerts from “abroad this
week.

- Sir Henry Wood is to be the
guest conductor of a symphony
concert which Brussels No. 1I
i1s taking from the Kursaal,
Ostend, from g to 10.30 on
Satutday. On Monday . Sir
Thomas Beecham is the con-
ductor of the symphony con-
cert from the Casino, Vichy,
which Radio-Paris is broad-
casting from 8.45 to 1I.15.
The principal soloist on this
occasion is Piatigorsky (’cello).

% s
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SWISS NATIONAL FESTIVAL

‘A GALA programme for the
Swiss National Festival will be

THE KURSAAL, OSTEND, where Sir Henry Wood will conduct a
symphony concert on Saturday (Brussels No. II, 9 o’clock).

OPERA
From the Salzburg Festival
to-night (Friday) comes

Verdi’s “‘ Falstaff ” conducted
by the great Toscanini.
““Falstaff ”  was the swan-
song of the venerable Verdi,
who was eighty years old when
it was first produced in 1893.
It will be relayed by Warsaw
and the Swiss stations from 7.5.

‘de Tell”’ (Doret).

relayed from 9 to 10.40 on
Saturday by Sottens, Monte-
Ceneri and Beromiinster. First
come chimes, followed by
talks, and then an historical
cantata, ‘‘I’Acte du serment
This is fol-
lowed by historical tableaux,
readings, and ending with the
Swiss National Anthem.
THE AUDITOR.
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ALUABLE advice to would-be experimenters on the choice of
measuring instruments : where it pays to be extravagant, and also
where economy may justifiably be exercised.

HIEF among the difficulties—al-

ready mentioned in these articles

—in giving advice as to the

equipment of the home.laboratory
is the decisive but unknown factor of
finance—unknown to the writer; perhaps
painfully known to the reader. A single
pair of shoes cannot be made to fit every-
body comfortably. So when 1 advise the
experimenter to buy an expensive instru-
ment as a nucleus for his apparatus I do
not intend to ignore the many enthusiasts
who at the moment are unable to find the
price of even a cheap meter. Myepresent
laboratory, valued at over £1,000, started
on materials scrounged from the house,
surplus junk from other experimenters,
bargains at local salerooms, etc., and the
first five-shilling voltmeter was a priceless
possession.

However, as this series is not for the
immediate guidance of the very young, 1
would repeat that anybody who intends to
build up a useful set of equipment, whether
purely as a hobby or professionally, would
do well to lay out a substantial proportion
of the available funds on a really good
meter. Specialised radio instruments, such
as signal generators, distortion bridges,
and HF resistance apparatus, of which
there is now such a bewildering choice,
are constantly changing in design and tend
to become obsolete fairly rapidly. But
although it cannot be denied that great im-
provements have been made in volt and
current meters during the last five or ten
years, good instruments ten or thirty years
old are still (assuming fair treatment)
valuable possessions,

In any case it is unlikely that the recent
improvements in form, adaptability, and
cheapness will continue to be introduced
at the same rate. After all, good work-
manship now as ever costs money, and in
~ the ordinary way a high-grade meter by a
" famous firm always commands a good

price. In the ordinary way; but one
sometimes does pick up exceptional
bargains. ‘

Some of the advertisers in The Wireless

World specialise in Government disposal
and similar lines which offer scope for the
bargain hunter. As these do not generally
carry any guarantee it is obviously advis-
able to be able to check them against a
standard; and, of course, such buying
calls for scme discrimination if one is seek-
ing a primary standard. Unless funds are
very short indeed it is better to try those
firms—also advertisers from time to time
—who deal in second-hand instruments
that have been reconditioned and if neces-
sary recalibrated; and that are fully
guaranteed. Sometimes the original makers
can supply second-hand instruments that
are . practically equivalent to new except
that perhaps they are not of the latest
pattern. But of course one cannot in this
way expect to save a very large propor-
tion of the cost of a new instrument.

Multi-range Meters

Recent improvements do not concern
accuracy—in any given price  class—so
much as convenience. There is now a very
wide choice of multi-range meters, cover-
ing AC as well as DC readings (voltage
and current), and often some resistance
ranges, too. Some means of covering all
these measurements is almost indispens-
able to the experimenter or to anybody
who has occasion to test radio apparatus.
Whether it is the best policy to make such
an instrument the primary standard of a
laboratory may well be questioned, how-
ever. Itisin constant demand and comes
in for any rough usage that is going.
Moreover, extreme accuracy is not usually
needed for this sort of work. If a really
high-class instrument can be afforded at
all, there is a lot to be said for getting a
comparatively cheap but serviceable multi-
range test set such as the Avominor, and
then doing oneself proud with a Cambridge
Versatile Galvanometer for the experi-
mental work. This consists of a sensitive
but (for its delicate workmanship) sur-
prisingly robust microammeter with a
good long scale that can be read to a hairs-
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lhe Home

| Laborator
Il—EQUIPMENT

By M. G. SCROGGIE, B.Sc., AM.LE.E.

breadth. To it may be added an almost
unlimited variety of shunts, multipliers,
thermo-junctions, etc., and for resistance’
measurement an accessory designed by the
writer; covering altogether an immense
range of work. But the advantage is that
while the galvanometer is a direct-reading
microammeter that is very valuable by. it-
self —notably as the indicating part of a
valve voltmeter—its applications can be
gradually extended in those directions
where the need is greatest. This is more
economical than a completely self-con-
tained do-everything meter of similar

The Avominor, a compact and inexpensive
multi-range measuring instrument.

quality, in which some part of the high
cost would probably represent unnecessary
luxury.

A multi-range meter cannot be every-
where at once, so to supplement the meter
department it is extremely useful to have
a few miscellaneous instruments. They
need not be extremely accurate, and there-
fore one has a good chance of picking
them up on the second-hand or even the
junk market. The most generally useful
ranges are 5 and 25 milliamps and one or
two ranges of volts. Rough checks of
valve feed currents and supply voltages
save much confusion in experimental
work. The calibration can be checked and
adjusted by the good meter, and is not
so very important ; but it is most important
to see that the movement is perfectly free
when held in various positions, and does
not stick or show different readings accord-
ing to whether the current is going up or
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down. This, or a pointer that swings like
a nervous golfer before showing a reading,
is extremely exasperating. Another im-
portant thing to look into is the power
absorbed by the meter—voltage dropped by
a milliammeter or current taken by a volt-
meter. Some of the ‘‘bargains’’ may fail
in this respect.

Standards of Accuracy

By the way, some meters are marked
“B.S.x” or ‘‘British Standard 1st
Grade”’ or the equivalent. This sign does
not mean that it is the highest possible
grade of instrument, for there are better
grades such as ‘' Sub-standard’’ (which
does not sound nearly so impressive!); it
does mean that the instrument satisfies a
certain standard of accuracy, which is
good enough for any but exceptionally
precise work.

The principle that one should look
ahead and get something perhaps rather
more expensive than seems justified at the
time applies also to standards of resist-
ance, inductance, and capacity, if one is
likely to be doing work involving accurate
measurement of these qualities. But if
there is no intention of going in for this
sort of work, or if the expense cannot in
any way be met, it is possible to get
or make approximate standards quite
cheaply, as will be explained later.

Continuing to consider equipment that
is bought rather than made, there is less
reason than hitherto for making one’s own
oscillators, either of the signal generator
or audio types, for there is now a good
choice at remarkably low prices. Years
ago one of the first requirements of any
experimenter was a wavemeter, consisting
generally of a valve oscillator—or some-
times just a buzzer—calibrated in wave-
lengths. No consideration was given to the
strength of the radiation from it, so long
as it was capable of being picked up by
the receiver. Now, with sensitive receivers,
one wants a very weak test signal for final
lining-up of circuits; and also a much
stronger one for testing a single stage or

The ** Wireless World ’’ valve-testing bridge,
for rapid checking of valve ‘‘ goodness.”

for “‘finding the place’ with an un-
trimmed receiver. The earlier crude
method, of pushing the oscillator farther
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away or turning it around, is hardly good
enough. So a modern oscillator is totally
screened, except for one outlet which can
be controlled. The difference between a
cheap test oscillator and a standard signal

generator costing hundreds of pounds is -
chiefly in the completeness of screening

and control. Even many of the cheaper
varieties now give some idea of the actual

_strength of the signal in microvolts at

different settings of the control. Modula-
tion is invariably provided, and it is very
useful if provision is made for optional
modulation by an external gramophone
pick-up or variable audio oscillator. And
means for switching off the modulation
altogether ought certainly to be insisted
upon. Control of the depth of modulation
is a very useful, but unfortunately rare
accomplishment.

Another feature that has a considerable
influence on the complexity and price is
the range of wavelengths covered. An
oscillator covering everything from the
amateur 5-metre band to 3,000 metres for
IF (60,000 to 100 kc/s) would be delight-
ful, but the number of coils required would
be very large. Harmonics provide some

A simple modulated test oscillator, described
in ‘“ The Wireless World ’’ of May 1oth,
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sort of a substitute for the lower wave-
bands, which are the most difficult to
arrange in a self-contained all-wave
oscillator. For wavelength measuring pur-
poses the short-wave experimenter can
hardly do without an absorption wave-
meter, which is quite easy to make.

In fact, the suggestion that the signal
oscillator might be bought is not to be
taken to mean that there is any difficulty
in designing and constructing at least the
simpler sorts and thereby making sure of
meeting one’s own pet requirements. One
of the earlier difficulties—calibration—is
now absent, for broadcasting stations hold
their advertised wavelengths with such
extreme precision that this is by far the
most accurate standard available to the
laboratory.

There is, of course, no limit to the
equipment that can be bought, granted
the wherewithal; but as it is safe to
assume some degree of financial stringency
my recommendations are confined to
meters (with the just possible exception of
home-made accessories ~such as multi-
ranging  devices—shunts and  series
resistors), other laboratory standards (if
accurate ones are essential and funds per-
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mit), and, very optionally, a signal
generator (if an elaborate one is needed
and is too troublesome to make). I am in-
clined to say that it would be better to
make do with a home-made eoscillator if

Units, tens, hundreds and thousands of
ohms ; a decade resistance box with non-
inductive windings.

it enabled one to afford the £6 or so for 1
cathode ray tube, for of all laboratory
apparatus this is the most fascinating and
informative.

Before going on to consider the details
of equipment that can be made, it will be
a good thing to review the items most
likely to be needed. The object of making
things is not exclusively to save money ;
it is in itself interesting and instructive
work, and the advantage of being able to
suit one’s individual needs exactly, is com-
pensation for the limitations of amateur
workmanship. As a matter of fact there
are comparatively few items that it is at
all needful to make up into permanent
form—most of the work can be more
efficiently, economically, and adaptably
carried out with temporary ‘ bread-
board’’ lash-ups.

The Essential Valve Voltmeter

This may be true even of that most
essential of instruments—the valve volt-
meter. There are all sorts of valve volt-
meterd, each with limited advantages, and
instead of making up a beautiful permanent
instrument and having to use it for every-
thing, it may be more sensible to rig up
the most useful circuit for each job.

A valve voltmeter is sometimes used as
an output meter for receiver tests—gang-
ing, etc.—but it is unnecessarily delicate
for the work, and is wasteful of battery
power. It is better to use a metal rectifier
type of AC voltmeter, which is probably
part of the multi-range test set, or can
easily be made by using an instrument
rectifier in conjunction with a DC volt-
meter.

For audio-frequency characteristic tests
one needs an audio oscillator, for which 2
fair substitute is a gramophone pick-up
and standard frequency records.

The most generally useful device, in my
opinion, is one to which a special article
will next be devoted—a dynatron oscil-
lator. It forms the basis for a great variety
of tests and measurements—HF resistance,
inductarce, capacity, matching of tuning
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components, and many other uses that
constantly crop up in experimental work.

Then there is the signal oscillater, if not
bought. And an absorption wavemeter for
short-wave work. For measurement of
resistance, inductance, and capacity, the
bridge is the accepted system for low
frequencies at least; and an enormous
variety of methods based on this principle
have been devised. Although it seems al-
most heresy to suggest a laboratory with-
out at least one bridge, it is really not
an indispensable tool for the radio
amateur ; though very nice to have it, the
tests most often required can usually be
carried out with one or other of the instru-
ments already listed. There is the multi-
range test set for DC resistance (either
read directly or worked out by Ohm’s
Law); HF measurements can be made
with the dynatron oscillator ; and sundry
LF and HF measurements with a valve
voltmeter. But there is no doubt that a
bridge is more convenient for many pur-
poses, and constructional details of one for
measuring capacity and resistance were
given in The Wireless World of December
20th, 1935.

Mindful of the principle of never taking
anything for granted, ome must consider
how to check valves. The construction of
a valve bridge for measuring the most
significant quantity—mutual conductance

‘amplifier, a
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—was fully described in the issue of Feb-
ruary 21st last.

Miscellaneous items that are likely to be
wanted sooner or later are a standard
““listening ”*  oscillator, a
decibel attenuator or potential divider,

For measuring resistances and condensers ¢
a valve-excited bridge of which construc-
tional details were given,

comparison switches, valve ‘‘break-in.”’
adapters, sundry standard resistances, in-
ductances, and capacities, and selector
switches for testing various quantities in
experimental circuits.

In the next article some of the home-
made appliances will be described in
greater detail.

Distant Reception Notes

.question of the reception of British
stations abroad with a good many
friends who either live in the southern parts
of the continent or have been on Mediter-
ranean cruises. Almost without exception
they tell me that though our stations used to
be well and clearly received it is now very
difficult to hear much of the home pro-
grammes on the medium and the long waves.
If you care to examine the Lucerne list of
stations you will see that Droitwich shares
the 1,500-metre wavelength with Irkutsk
and is separated by only g kilocycles from
the 6o0-kilowatt Deutschlandsender. In
southern parts, therefore, its transmissions
are liable to be affected by low-frequency
heterodynes when Irkutsk deviates from its
wavelengths and by pronounced sideband
splutter from the German station. The 70-
kilowatt North Regional on 449.1 metres is
sandwiched between two 100-kilowatt
stations, Cologne and Sottens. The Scottish
Regional, with only 50 kilowatts, is over-
shadowed by Toulouse P.T.T., and the
London: Regional, with the same power out-
put, is not infrequently heterodyned. Bor-
deaux and Genoa may both be responsible
for sideband splutter with Northern Ireland,
and Midland is apt to suffer from heterodyne
due to the wavelength wanderings of some
of its neighbours. Scottish National comes
in between the powerful Rennes and Bari
No. 1, whilst London, North and West
Nationals, with their synchronised working
on 261.1 metres, are quite useless at a
distance.
It seems therefore that our rather feeble

RECENTLY 1 have been discussing the

transmitters—Northern Ireland is the only
one rated at 1oo kilowatts on the medium
waveband-—are being overweighted by their
Continental rivals and that the British pro-
grammes are getting through very poorly, if
they get through at all, to the south of
Europe. This is a great pity, for amidst the
flood of propaganda from certain Continental
countries our own stations, in the days when
they could make themselves heard, did us a
vast amount of good and increased our
prestige by the impartiality of their talks and
their news bulletins. We urgently require
more powerful transmitters for internal as
well as for external service, and they cannot
be put in hand too soon.

Many Experimental Transmissions

At the moment we seem to be more or less
at ‘a standstill as regards the coming into
operation of mnew high-power European
stations. Many are being built, and the
number which have almost reached the stage
of experimental transmission is considerable.
Hence, though I cannot now tell you to try
for this new station or that, there will be a
big crop of possible quarries for the long-
distance man within the next few months.
But, before Christmas in fact, we should
have something like a dozen reliable fresh
transmissions to add to our logs. "I am rather
afraid though that sideband splash is going
to be a very big problem. The trouble is
that no degree of sclectivity can get rid of
that, as N.P.L. investigations have shown.

China possesses already several broadcast-
ing stations of moderate power and she is

"problem of “*static’’
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feeling the need of a central high-power
station capable of serving her own vast area
with ifs 400,000,000 inhabitants, roughly,
one-fifth of the whole population of the
world At present opinion is divided between
a gigantic long-wave station, easily received
in every part of the country, and a high-
power short-wave transmitter able to cover
the whole of China and to be heard in most
other parts of the world. The difficulty is
that any short-wave station has a largish skip
area and may therefore be inaudible over a
fairly wide local radius, though it can be
received almost to the ends of the earth. On
the other hand, a big long-wave station can
be sure of reaching millions of ‘‘local’’
listeners though its outside range may be
limited. On the whole, the Chinese Govern-
ment is likely to plump for a long-wave
station in the s00-kilowatt class, and if it
does so reception in this country should be
possible under favourable ‘‘freak’ condi-
tions. D. ExEr.

IGNITION INTERFERENCE

An Alternative to Suppressor
Resistances

WHEN installing a wireless set in a motor

car it is mnecessary to. tackle the
interference from the
ignition system. One plan is to screen ‘all
the parts liable to radiate, though this is
somewhat expensive if done thoroughly.’
Another is to insert resistances in the leads’
between each sparking plug and the distri-
butor in order to cut down the back-surge ‘
of HF current after each discharge.

Opinion is somewhat d1v1ded as to
whether the use of such suppressors is detri-
mental to the efficiency of the spark or not.
In most cases it will make no difference,
since there is usually an ample margin of
‘“juice "’ in hand. But at the same time a
high resistance must inevitably absorb some |
of the sparking power available.

As an alternative, the Marconi Co. pro—'
pose to use high-frequency rectifiers of the
copper-oxide or similar type. These are
connected in the ignition leads in the
proper sense to allow. the initial sparking’
current to pass, whilst blocking out or
rectifying the reverse surges of high-fre-
quency current which are the source of the
trouble.

Illustrating the use of metal rectifiers in
place of suppressor resistances

As shown in the Figure (patent No.
444201) one rectifier K is placed quite close
to the sparking-plug S, whilst a second
rectifier K1 is inserted equally close to the
distributor D.  This is said to give sub-
stantial relief without screening, though
naturally the use of screening, in addition,
will be all to the good. The effective DC
resistance of the rectifiers is less than that
of the normal suppressor required to give.
equal relief. When starting the engine, the
rectifiers K, K1 may be automatically short-
circuited,
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NEWS FROM PORTLAND PLACE

Boihersome Fade-outs

IMBLEDON tennis com-

mentaries have been a
thorn in the B.B.C.’s flesh this
year. On one or two occasions
the commentary has been cut
off at a thrilling moment, in
order that the next programme
should begin on time. Here is
the explanation. ‘‘ Radio Com-
munications ' was a programme
involving the rental of the radio
telephone service ; which meant
that the beam system was to be
available for a specified time.
If the B.B.C. had not been
ready at that time, the pro-
gramme would have been a com-
plete fiasco! a tennis result
could be given later; the
‘* Radio Communications’ pro-
gramme could not.

s All Stations QCuer to
London ”’

The fading-out of Wimbledon
for a'news bulletin also involved
something more than, mere pro-
gramme merit. All B.B.C. sta-
tions are instructed to end their
previous programmes on time,
so as to be ready to take news
bulletins.  Stations, therefore,
which were not taking the
Wimbledon commentary would
have been kept waiting, to say
nothing of the millions of bs-
teners on sca and land who are
not interested in tennis, if the
news bulletin had been delayed.

wn & e e

Who is Stainless Stephen ?

URING the House of Com-
mons debate on the future

of the broadcasting service, Mr.
H. B. Lees-Smith, a former
Postmaster - General, said:
‘“You cannot have a Stainless
Stephen on Civil Service condi-
tions. I am sorry to notice that
the Postmaster-General appears
to be entirely ignorant of the
gentleman.”’
A Stainless Reputation

Now, Major Tryon did not
enquire, with an air of innocent
surprise, ‘‘Who is Stainless
Stephen? ”  He did not even
scoff at the idea of that come-
dian being raised to the dignity
of mention in the House. He, in
fact, made no sort of remark,
cutting or otherwise, about this
ex-schoolmaster who borrowed
his professional name from a
product of his home town. Lest,
therefore, it should go down in
the history of broadcasting that
there was a P.M.G. who knew
not one of its greatest orna-
ments, let it be placed on record
that Major Tryon was not so
ignorant as his accusers declare.
He knows the work of the great
quote S dot S dot end quote so
well that he emerges with a
stainless reputation,

‘ Backstage *’ at Daventry
“]HEN Mr. L. W. Hayes, of

the B.B.C., does a radio
tour of the Empire station at

‘Daventry shortly, his descrip-

tion of the station will be
broadcast from the Empire
transmitters there, but it will

first travel up to London and
back again to Daventry!
Microphones are to be in-
stalled throughout the Daventry
station, but the programme will
have to go up to Broadcasting
House by land-line, for con-
trolling, and also for records to
be made, before it goes back to
Daventry for transmission. The

. actual transmission will be on

August 11th, but the electrical
recording will again be broadcast
to the Empire on August 12th,
14th, 16th, 18th, and 21st at
various times and on various
wavelengths. It will also be
given from Midland Regional on
August 12th.

Mr. Hayes will give a descrip-
tion of the scene of the station
and of 1ts internal activities.
There will also be a commentary
by a rigger perched on the top
of one of the old 5XX masts,
scoft. high.

« «~ «“ o
Another Brcadcasting
House

ORK on the new Broadcast-

ing House in Glasgow will
start in the autumn. Housed in
Queen Margaret College, this
Broadcasting House will be
worthy of the second largest
city in the United Kingdom. It
promises to be not only the most
attractive to look at, but also to
work in, of all B.B.C. centres,

Mr. James Miller, working in

association with Mr. M. T.~
Tudsbery, the B.B.C.'s civil
engineer.

w2 A “
Radiolympia

T is by no means certain that
the television transmitters at
Alexandra Palace will be ready
in time for experimental demon-
strations to be
Radiolympia at the
August. On the other hand, it
can be taken as definite that
several variety performances in
the theatre at this year’s exhibi-
tion will be broadcast by the
B.B.C. The dates on which
listeners may expect to hear
parts of the programmes are
August 27th and 31st and Sep-
tember 5th, in addition, of
course, to the Children’s Hour
performances on August 3ist
and September 1st.

The Old Gang

Among the artists whose turns
will be heard are Stainless
Stephen (it is clear that his
name cannot be kept out
of this week’s notes), Sam
Mayo, Tollefsen, Clapham and
Dwyer, Harry Hemsley, Leonard
Henry, the Western Brothers,

Les Allen and his Canadian
Bachelors, and the Carlyle
Cousins. It sounds almost like a

Music Hall broadcast on a
Saturday night.
=y &N «“ «7
Personal Expenses
NE of the most efficient and
carefully supervised depart-
ments of the B.B.C., about
whose work little is known out-
side Broadcasting House, is the

relayed to . ‘distinguished

end of
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expenses incurred.  Now, more
than a thousand accounts have

-to be settled each month.

How the Money Goes

This increase of 2,400 per cent.
per annum is due to the growth
in personnel and the concurrent
increase in general activities.
Not only do producers incur ex-
pense in entertaining broadcast-
ing artists and others; therc is
also a good deal of travelling
about the country to be under- -
taken in search of talent.
Transfers from one broadcasting
station to _another, involving
the removal of officials’ homes
and families, are a considerable
item; hospitality extended to
visitors from
abroad also swallows up a lot of
money.

A “ D.G.” Audit

-Secret investigations, involv-
ing a close scrutiny of every
penny spent under the head of
personal expenses, are carried
out frequently, and it is ru-
moured that the members of the
staff ‘authorised to incur expen-
diture in the service of the Cor-
poration are by no means
extravagant ; but so large a sum
is now involved each year that
Sir John Reith bas decided to
conduct a personal enquiry
starting from the top to make
certain that not one penny
piece of listeners’ money is being
spent unprofitably.

«“ ™ «n «“

Feature Programmes

‘MONTINENTS, even Time

itself, will be spanned in
feature programmes during the
late Summer and Autumn. The
historical features, ‘‘ Erasmus’’
and ‘‘ Sedgmoor,”’ are to be fol-
lowed on August 15th by
““Thucydides’ Sicilian Expedi-
tion,” which, although dealing
with a period as remote as
415 B.c., discloses many extraor-
dinary parallels with present-
day affairs. Two men of great
but widely varying talent who

GLASGOW’S BROADCASTING HOUSE which will contain the largest suite of studios in the provinces.
This drawing gives some idea of the style of architecture waich is to bz employed.

and already B.B.C. officials in
other towns are canvassing the
possibility of a transfer.

Eight Studios in a Garden

The building will be situated
in its own garden, and will pre-
sent a fine example of Palladian
Renaissance architecture. There
will be eight studios, the largest
being 8oft. by 57ft. in area and
4oft. in height. The architect is

Accounts Department, where the
personal expenses of members
of the staff (as distinct from
salaries and wages) are dealt
with. This department handles.
accounts runmng into tens of
thousands sterling a year. Only
five years ago, before the re-
moval from Savoy Hill, some
five hundred claims were sent
in by members of the staff in the
course of a year on account of

will have special programmes
devoted to their memory are
Bret Harte, famous American
writer, and Ferdinand de Les-
seps, whose name is indissolubly
associated with the Suez Canal.
The Bounty Mutineers will be
featured on September 2nd in a
programme prepared by Owen
Rutter, the novelist, and Cyril
Nash, a favourite of broadcast
fans.
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RANDOM RADIATIONS

By “DIALLIST”

What About the Short Waves ?

IT is rather sad to see that no special men-

tion of short-wave reception is made in
the report of the Institution of Electrical
Engineers’ Committee on interference.
There is a brief paragraph dealing with
motor car ignition systems and television,
and from this I deduce, rightly or wrongly,
that the Committee intend that the Elec-
tricity Commissioners, when given the
powers that it recommends should deal with
interference only in so far as it affects recep-
tion of the listener’s local stations. That is,
I believe, the policy of the General Post
Office people at the present time, but they
have of course been labouring under the
very severe handicap of having nothing save
moral suasion to rely upon when dealing
with offenders. In these days when almost
every listener has a wireless set which is
capable of bringing in foreign stations and
likes to use it for that purpose every now
and then, it would be a great pity if the
official attitude were that the local stations,
whether for sound broadcasting or for tele-
vision, are the only ones from which he can
reasonably expect interference-free recep-
tion,

We Want More!

We want a good deal more than this,
especially as with the arrival of the three-
band or four-band set in popular form, the
man in the street is. at last beginning to
take a real interest in short-wave reception

and to discover for himself how interesting

and how thrilling it can be. = All short-wave
enthusiasts who live anywhere near a road
ofi which there is much motor traffic—and
you have to be buried pretty far into the
depths of the country nowadays to find a
road where there isn’t—know how poisonous
interference from car ignition systems can
be. It is perfectly true that if he can rig
up an efficient transmission line aerial 30 or
40 feet in height the listener may get rid of
a good deal of this interference ; but aerials
of this kind are rather costly, and not
everyone can achieve a height of 30 feet or
more {or the roof portion. Again, th=
screening of many sets, though it is effective
enough for the prevention of internal cross-
couplings, it is not sufficiently good to do
away altogether with direct pick-up of inter-
ference. In such cases no anti-interference
aerial can work an entire cure. Unless we
have legislation prohibiting radiation of
interference above a certain level on any
wavelength used for broadcasting, and un-
less the authorities rid themselves of the
local-station complex, I am sadly afraid that
the Anti-Interference Act will be so feeble
a thing when it does become law that it will
be of no great use to listeners at large.

"« " e

Can’t We Make Our Own ?

NE item in the import and export figures
for June makes one do a bit of think-
ing. In that particular month we imported
£67,433 worth of component parts for wire-
less receiving sets, exported and re-exported
parts being worth less than half as much,
1t seems rather hard to understand why we
should need to buy components abroad to

such an extent considering the number and
size of our own factories and the high
standard of their products. And com-
ponents are not the only things that we are
importing in surprisingly large quantities.
In June well over 100,000 foreign valves
came into this country and no fewer than
6,175 complete receiving sets. There is also
an item of more than /4,000 for radiograms
bought abroad. These things are certainly
not too good. It would not matter if we
imported a certain amount of wireless gear
so long as we exported a great deal more.
As it is our manufacturers hardly seem to
realise the possibilities of the big markets
in the East and in many parts of the Empire.

Not Good Policy

One of our troubles is, I believe, that we
wHl not go out of our way the least little
bit to make the kind of things that are
needed in other countries. In the East, for
instance, a long-wave range is quite unneces-
sary, but it is essential to have a set that is
really sensitive on both the medium and
the short waves. Some firms are turning
out models specially suitable for such con-
ditions, but in other cases one finds that if
any attempt is made at all to sell British
sets nothing but the standard home modsl
is offered.  Another point of the utmost
importance is that sets intended for use in

many distant countries must be specially

designed to withstand dust, damp, and
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enormous variations of temperature. In
some parts of India, for instance, hard frosts
are experienced at night during the cold
weather, whilst in the hot weather the day
temperature may be in the neighbourhood
of 120 degrees in the shade. We can un-
doubtedly make the sets if we only will, and
the market is there for them if we do make
them. One only hopes that we make up
our minds to do so before it is too late.

How America Does It

I hold no brief for American sets, but we
can’t help admiring the way in which they
set about tackling foreign markets. There’s
no long-wave broadcasting in America, but
manufacturers who have an eye on Europe
are ready and willing to turn out receiving
sets with a long-wave range. In America
stations are arranged with a 10-kilocycle
separation, so that a tuning scale marked
off into tens of kilocycles is the usual thing,
and a very convenient arrangement it is.
But though Americans can think in kilo-
cycles, the man in the street in this country
cannot do so with the same ease, since our
Lucerne Plan has a g-kilocycle basis. To
meet his requirements the American mann-
facturer is quite willing to provide his set
with a wavelength dial or with one showing
the names of stations if he thinks that there
is a real demand for that kind of thing. In
other words, the American manufacturer
gets export business because he will adapt
his set to meet local requirements whilst we
are not doing half the business that we
should because our attitude is too much in-
clined to be ‘“Here is a set that sells well
in the Mother Country. We can't alter it
to suit your particular needs. - You-.can
either take it or leave it.”

Letters to

the Editor

The Editor does not hold himself responsible for the opinions of his correspondents

Biasing the Output Stage

WAS very interested in Mr. T. H. Bridge-
water’s article on biasing the output
stage. If my own personal experience is
worth anything, the employment of auto-
matic bias would seem to be impracticable
in the case of valves of the 25-watt class if
attenuation at low frequencies is to be
avoided. Since it is necessary to use very
large capacity condensers and the cost of
paper condensers of 50 to 100 mfd. is pro-
hibitive, the initial leakage that makes the
electrolytic type so serviceable in restrict-
ing no-load voltage surges acts as a tempor-
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An effective method of controlling the bass.

ary partial short-circuit of the bias resistance
when the set is first switched on and thus
endangers the life of the output valve. It
is for this reason that I prefer to bias valves
of above 12 watts from a separate source.
While on this subject of auto-biasing, I
should like to make the suggestion to those
who use a non-inductive biasing resistance
in the cathode circuit of the first low-fre-
quency valve (following the diode detector),
that they substitute a 35-henry iron cored
choke of approximately 850 ohms DC resist-
ance, shunted by the usual 50-mfd. electro-
lytic condenser. This produces a very use-
ful rising characteristic at the lower end of
the spectrum, and the effect on quality is
generally beneficial. By connecting another
smaller capacity condenser in series with
the electrolytic through a variable resist-
ance it is possible to control the bass quite
effectually. The values of Cr and R may be
4-mfd. and o.25 megohm respectively.
NOEL BONAVIA-HUNT.
London, N.W.6.

Interference: the ‘‘ Russell Effect”

N view of the numerous forms of interfer-
ence affecting radio reception, you will
no doubt hear with mixed feelings that 1
have discovered a possible new form of in-
terference, which I hope posterity will have
the decency to refer to as ‘' Russell
Effect.”
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It was found when experimenting with
5-metre receivers that when an oscillating
detector stage was switched on in order to
provide a ‘‘signal’’ for a super-regenerative
5-metre receiver in the same room, the 3-
metre receiver immediately became alive
with short-wave signals from the 30-metre
band. Obviously the local 56 Mc/s oscilla-
tions and the short-wave signals were simul-
taneously mixed and detected by the 5-
metre receiver as in a normal superhet. Both
the sum and the difference frequencies could
be tuned in, and the effect was by no means
critical, and has repeated itself at every at-
tempt. On switching off the local oscillator
the signals vanish, and by altering its fre-
quency the signals are merely shifted to dif-

Wireless
World

ferent positions in the receiver, as would be
expected on a ‘ superheterodyning’ ex-
planatlon

It is, therefore, to be expected that when
powerful ultra short-wave transmitters are
in operation, ghost signals produced in this
way may prove a serious form of interfer-
ence, unless careful filtering of the receiver
input is employed. It is also possible that
the reports of distant reception of ‘‘har-
monics”’ on ultra-short bands of normal
short-wave stations may be due to a form of
this effect.

No doubt other experimenters who are
sufficiently interested to try will be able to
reproduce this effect.

Norwich. O. J. RUSSELL.

In Next Week’s Issue

™ ALL-WAVE SUPER SEVEN

A Sensitive Receiver Covering Long, Medium
and Short Wavelengths

NTEREST in short-wave reception is
I rapidly increasing even among those

who are less interested in the technical -
side of wireless than in the reception of
broadcasting. Consequently there are
many to whom the inclusion of short-wave
ranges in a receiver which also covers the
medium and long wavebands is of par-
ticular appeal.

The All-wave Super Seven is designed
for AC operation, and covers the short-
wave band of 16-50 metres in addition to
the normal broadcasting wavelengths, so

LIST OF
RECEIVER.
1 Tuning unit and dial
Rothermel ‘* Radio-Heart
2 Variable selectivity IF transformers, with
coupling unit Sound Sales 1F465

1 IF transformer Bulgin C50
1 IF coupling coil Bulgin C43
Condensers:
2 0.05 mfd., tubular T.C.C. 250
8 o.1 mid., tubular T.C.C. 250
3 0.0001 mid., mica T.C.C. “M?”
1 o0.001 mid., mica T.CC. “M”
1 o.01 mid., mica T.C.C. “M
1 25 mids. 25 volts, electrolytic
T.C.C. “FT”
Resistances :
1 100 ohms } watt Erie
2 150 ohms } watt Erie

that the majority of the world’s broadcast
transmitters lie within its tuning range. A
signal-frequency amplifier is used, and
operates on all wavelengths, while two
tuned circuits reduce second-channel inter-
ference to a minimum. There are two IF
stages with six tuned circuits specially
arranged to give good variable selectivity
characteristics, and a diode detector pro-
vides distortionless rectification and AVC.
One LF valve is employed and feeds the
output triode through a high quality LF
transformer.

PARTS

5 500 ohms } watt Erie
1 1,000 ohms } watt Erie
2 10,000 ohms § watt Erie
I 25,000 ohms { watt Erie
I 100,000 ohms } watt Erie
I 1 megohm } watt Erie
I 2 megohms } watt Erie
I 10,000 ohms 2 watts Erie
1 7,500 ohms 4 watts Erie

1 Volume control, tapered, o.5
4 Resistance boards 5-way Bulgin C31
1 Resistance board 10-way Bulgin C32
2 Valve holders 7-pin (without terminals)

Clix Chassis Mounting Standard Type V2
1 Valve holder 5-pin (without terminals)

Clix Chassis Mounting Standard Type V1
1 Valve holder. 5-pin (special with 7-pin fixing

holes) Clix

megohm Erie
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1 Switch, rotary, DPDT Bulgin S114
1 Switch, rotary, SPST Bulgin 891

-

5-way cable with twin 70/36 leads and 5-pin

plug Goltone
1 5-way connector Bryce
5 Ebonite shrouded terminals A (2), E, PU
(2) Belling:-Lee ‘‘ B ™’
2 Screened connectors Bulgin P65
1 Pair bevel gears, equal sizes, 1:1 ratio, in.

dia. x 26 teeth Meccano Type 30

1 Large knob }in. bore Bulgin Ki2
5 Small knobs lin. bore Bulgin K14
1 -Hin. brass shaft 12in. long Bulgin
1 Reducing sleeve for -%in. shaft to }in. knob
Bulgin

1 Length screened eleevmg Goltone

Chassis

Miscellaneous :—
2 supports for control shaft 2}ins. long x
$in. sq., drilled for 4 BA screws; 8 lengths

Scientific Supply Stores

systoflex; 2 ozs. No. 18 tinned copper
wire; bracket for volume control, etc.
Screws: 6 4BA 1in. r/hd., 32 6BA lin.

r/hd., 8 6BA 1in. r/hd., all with nuts and
washers.

Valves:—
2 VMP4G metallised,
MX 40 metallised
1 Dy metallised
1 VP4B metallised

1 D41 metallised, 1-
Osram or Marconi
Ferranti

Mulfard

POWER UNIT.

1 Mains transformer with screened prlmary,

prlmdry, 200 to 250 volts, 50 c¢/s.; second-

aries: 375-0-375 volts, 120 mA; 4 V()lts 2.5

amps. cenire-tapped; 4 volts 1 amp centre-

tapped; 4 volts 6 amps. centre-tapped.
Heayberd WS7

t Smoothing choke 10 henrys 130 ohms 100 mA

Rich & Bundy E104M
L LF transformer 3.5:1 ratio Ferranti AF5
Condensers :—
1 50 mfds. 50 volts, electrolytic
T.C.C. 521
1 4 mfds. 460 volts, electrolytic
T.C.C. 802
4 8 mfids. 460 volts, electrolytic
T.C.C. 802
Resistances :—
1 100 chms } watt Erie
I 10,000 ohms 1 watt Erie
I 750 ohms 2 watts Erie
I 1,500 ohms 20 watts Buigin PR6

4 Valve holders 5-pin
Clix Chassis Mounting Standard Type VI
1 5-pin plug for speaker connection
Bulgin P3
1 4:way connector Bryce Light Pattern
1 Fused mains input connector with 1} amp.
fuses Belling:Lee 1114
Chassis Scientific Supply Stores
Miscellaneous :—
3 lengths systoflex; 1 oz. No. 18 tinned
copper wire, etc. Screws: 26 G6BA }in.
r/hd., 8 6BA 4in. r/hd., 9 4BA }in. r/hd.,
all with nuts and washers.

Valves :— ‘
1 MU14 Osram or Marconi
1 LP4 Ferranti

Certain components of other makes but
of similar characteristics may be used as
alternatives to those given in the above
list.
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Recent Inventions

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

VALVE GENERATORS

T is known that there is a ten-

dency for a -back-coupled
valve of the tetrode type to
develop undesirable harmonics of
the fundamental frequency. It is
also known that if an impedance
is inserted in the cathode lead,
i.e., between the cathode and the
common point of the input and
output circuits, it acts as a ‘‘de-
generative”’ coupling.

According to the invention, in
addition to the normal regenera-
tive back-coupling, a ‘‘ degenera-
tive’’ link is provided in the form
of a network which is resonant
to the fundamental or working
frequency. This leaves the nor-
mal output unaffected, but
serves to prevent the production
of harmonics.

Marconi’s Wiveless Telegraph
Co., Ltd., and O. E. Kedll
Application date 10th Oclober,

1934. No. 445558.
0 00 ¢
“ AUTOMATIC " FINE TUNING
A SET which has been roughly
taned is brought auto-
matically to the correct point of
resonance by the aid of a derived
current, the strength of which
varies with the degree to which
the circuits are originally out of
tune. This derived current is
used to correct the initial mis-
tuning by changing the frequency
of the local-oscillator valve until
it beats at the correct IF fre-
quency with the incoming signal.
E. K. Cole, Ltd., and G. Brad-
field. Applicalion date 5th Octo-
ber, 1934. Ng.o4g5g5o.

CATHODE-RAY TUBES
INSTEAD of using a mosaic-cell

electrode of the kind in
which particles of photo-sensitive
material are- deposited upon a
mica surface, the large end of a
cathode-ray tube is provided with
two closely adjacent cellular elec-

trodes. The cells marked A act as
anodes, whilst those marked B

act as photoelectric cathodes. An
insulated wire C enters each pair
of cells.

The walls of the cells B are
coated with photoelectric material,
which emits electrons when a pic-
ture to be televised is focused on
them. The liberated electrons are
collected on the wires C, and are
discharged by the electron stream
from the “‘ gun’’ part of the tube.
The discharge is not direct, but is
due to the production of X-rays

as the electron stream sweeps past
the base of the anode cells A. The
X-rays serve to - iomise the
gas in each of the cells, and this
in turn causes the charge on each

of the wires C to leak instan:
taneously away.

A. B. Shorney. Application
date November 30th, 1934. No.
445372. -

© 0 00

MUTING CIRCUITS
ELATES to ‘‘quiet-tuning”’
circuits of the kind in which
grid current is allowed to flow in
the absence of a worth-while signal
so as to reduce amplification,
though normal operation is re-
stored as soon as a signal over
a certain  *‘ threshold”” value
comes in.

As shown in the figure the
cathode of the valve V is positive
to earth, being connected through
a resistance R to a point P on the
HT supply which is negative with
respect to earth. The same
cathode is connected to the grid
of the intermediate - frequency
valve Vi through resistances Ri,

the grid of the valve VI is re-
stored to its normal operating
value.

E., S, V. Truefitt and R. E.
Spencer.  Application date Sep-
tember s5th, 1934. No. 445273.

o000

“INTERLACED "’ TELEVISION
HEN using this method, an
odd number of lines must be

scanned for every two pictures, so

as to ensure the phase-displace-
ment necessary to prevent the pair
of pictures from overlapping on
the screen. It is therefore neces-
sary to generate a frame-syn-
chronising signal . when the last
line of every alternate picture is
only half scanned, and it is diffi-
cult, especially when the line and
frame impulses are generated in-
dependently to maintain this fixed
relation. The invention describes
the use of a rotating shutter which
is placed between the scanning-
drum and the film to be televised.

The shutter is fitted with slots or

openings which are arranged to

expose framing apertures, disposed
alongside the film, so as to sweep

a ray of light over a photo-electric

cell, and so generate the frame syn-

chronising impulses at the correct
moment.
C. O. Browne. Application dale

October 18th, 1934. No. 445912.

A

Muting circuit for suppression of inter-station noise.

Rz2. Grid current therefore flows
which (a) reduces the amplifica-
tion of the valve Vi, and (b) dis-
ables the diode D of the valve V.

As soon as a worth-while signal
is received, bias is supplied from
the resistance R1 to the grid of
the valve V 'so that the anode
current of that valve is cut down.
Its cathode thereupon becomes
more negative, and the bias on

Cellular electrode assembly of the cathode ray tube.

MODULATING CIRCUITS

’I‘HE figure illustrates a method
of automatic grid-bias regu-
lation for the amptier valve V of
a  small - powered transmitter.
Oscillations from the preceding
“driver ”’ valve (not shown) are
fed through a condenser C to the
grid of the amplifier V, whilst
signal voltage is applied from a
microphone through a transformer
T. High-frequency grid currents
pass through a condenser Ci,
and low-frequency  modulating
currents through a condenser Cz.
The direct component of the grid
current flows through a resistance
R and supplements the grid-bias
derived from a tapping on a re-
sistance Rr in the anode circuit.
The combination of R and Rrx
gives certain advantages. If Rz
were used alone, it would entail
a corresponding ‘increase in the
tota] HT voltage required; avhilst
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The following abstracts are prepared, with the permissioa

of the Controlier of H.M. Stationery Office, from Speci-

fications obtainable at the Patent Office, 25, Southampto:
Buildings, London, W,C.2, price /- each.

if R were used alone, it would re-
sult in a large change of aerial
carrent at the beginning of each

S

Method of self-biasing a low-power
transmitter.

signal, so that reception would be
‘“bumpy.”  The leak resistance
R also himits the rectified grid-cur-
rent, and so prevents overloading
and saturation of the core of the
transformer T. Similarly the re-
sistance Rr1 serves to limit the
““loss’  current through the
amplifier V, should the ‘‘ driver ™’
valve cease for any reason to func-
tion.

Marconi's Wireless Telegraph
Co., Ltd., and E. H. Trump.
Application date October 12th,

1934. No. 445582.
o 0 0O

AUTOMATIC TUNING

HEN a valve is supplying

energy to an output circuit,
the ordinary grid-cathode capacity,
due to the geometric size and
arrangement of those two elec-
trodes, is supplemented by a
further capacity—the so-called
Miller effect—which depends upon
(a) the anode-grid capacity, (b) the
nature of the load in the output
circuit of the valve, and (c) the
operating potentials. It follows
that the effective capacity across
the grid and cathode can be
varied, within limits, bv a suitable
adjustment of any of the factors
mentioned.

This fact is utilised to cause any
initial mistuning of a wireless re-
ceiver to be automatically cor-
rected by the action of the re-
ceived signal. TI'or instance, the
signal is made to pass through two
parallel circuits, one tuned a little
above and the other a little below
the correct operating frequency.
Voltages are thus provided which
raise or lower the bias applied to
the control grid of a pentode
valve, the latter is shunted across
the circuit to be corrected, and the
resulting - change in the grid-
cathode capacity of the pentode
then acts, in effect, as a trimming
condenser.

Marconi’s Wiveless Telegraph
Co., Ltd., and N. M. Rust. Appli-
cation date September 14th, 1934,

No. 445543.



