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EDITORIAL

Co-operative Service
Guarantees
A Scheme from Denmark

LTHOUGH we have not heard
‘4 so much lately of the misdeeds

of the unqualified (and often

unscrupulous) service man
who battens on the ignorance of the
average broadcast set user, everyone
knows that he still flourishes in our
midst. As often as not his victims
deserve little sympathy, as they are
attracted into his clutches by specious
promises of work to be done for
nothing or else at an obviously un-
economic rate. We are more concerned
here with the bad effects of his misdeeds
on the reputations of the many genuine
service men who are trying hard to
perform what is admittedly a difficult
task, and one requiring a high degree of
intelligence and knowledge, with the
utmost efficiency.

Guaranteed Repairs

A scheme that should do much to
enhance the standing of the service
man, and at the same time react to the
benefit of the public, is reported on
another page by our Scandinavian
correspondent. It appears that the
Danish  association, Radioteknisk
Forening, has instituted a plan whereby
it becomes responsible as a body for the
quality of service work done by its
members as individuals, and also for
the fairness of the charges made. A
guarantee label, affixed to the set
after the repair has been done, bears
the name of the association, to which
presumably the customer will address
any complaints that may arise in the
event of his being unable to obtain
satisfaction from the service man who
carried out the work.

COMMENT

It would appear that this guarantee
label might well fulfil purposes other
than that for which it was primarily
devised. In the first place the scheme
should help to inculcate what may be
described as a pride of craftsmanship,
as the service.man who uses it auto-
matically tends to identify himself with
his work and so to accept a personal
responsibility  for its excellence.
Further, the scheme should tend to
foster an esprit de corps among service
men ; anyone affixing a label to
defective work would know that he
ran the risk, not only of damaging his
own reputation, but of lowering the
standing of all his confreres in the
Association.

Weeding Out the Unfit

Perhaps most important of all, a
scheme such as that under discussion
would have the effect of helping a
strong and well-organised service
association to weed out the inefficient
and slipshod workers from its ranks.
Obviously, if the association is liable
to incur a monetary liability in respect
of any members whose work is con-
sistently unsatisfactory, it is in its own
interest to terminate their membership.
This natural bar to inefficiency would
operate even more powerfully—and
perhaps more fairly—than a stiff
qualifying examination for membership
of an association.

The confidence of the public in
wireless servicing is unfortunately not
so high as it might be, and we stress
this matter because we believe that it
is highly desirable from every point of
view that the fullest confidence should
be established. We shall watch the
working of the Danish innovation with
the greatest interest, and suggest that
the possibility of modifying it to suit
the conditions prevailing in this country
is worthy of consideration.
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Voltage - current Relationships

POINTS IN AC THEORY CLARIFIED BY THE OSCILLOGRAPH

By N. PARTRIDGE, B.Se., A.M.LE.E.

T is common knowledge that conden-
sers and chokes give rise to phase
shift when used in audio-frequency
circuits. That a choke and a con-

denser, used in conjunction, can be tuned
to resonate at any required frequency is
also generally accepted. But to get right
down to fundamentals, do we all honestly
understand just what these casual obser-
vations really signify? Without worry-
ing about the mathematical aspect, let us
take an oscilloscope and try to collect
some clear ideas about the matter.

As a prehmmary step we must see how

the peculiar patterns produced by the
“oscilloscope may be. interpreted, and here
Vthe freehand curve of Fig. 1 will be use-

#5th of a second. The time interval be-
tween A and B would be i3th second,
and the time taken for the current to rise
from zero to maximum would be s3gth
second. Sometimes the base line is divided
into degrees instead of fractions of a
second, this notation being more con-
venient for mathematical calculations. A
cycle is divided into 360°, and, therefore,
A to B would be 180° and a quarter of a
cycle becomes go°. A phase difference of

ITH the help of a series of
oscillograms, several thorny
points with regard to. the relationships
between voltage and current in various

AC circuits are made clear.

+ e ONE CYCLE —ipf

B . G

Fig. 2.—Relationships
between current and
voltage in simple cir-
cuits containing resis-
tance, capacity or in-
g ductance.
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90° does not mean
that the current has
gone round a cor-
ner, but simply that
it is a quarter of a
cycle behind or in
front of the stan-
dard of compari-

Fig. 1.—The nature of an alternating current or voltage.

ful.  The wavy line mray represent an
alternating current or a voltage. The
straight hne through the centre is the zero
and points above it indicate a current or
voltage in one direction (say positive),
while points below it denote a current or
voltage in the reverse direction (say nega-
tive). Time is to be imagined as march-
ing along this line from left to right. Start-
ing from the point A, the current (or
voltage) rises in a positive direction, then
falls to point B.. From here it rises in a
negative direction, and then falls again
to C. After this the process of alter-
nate positive and negative pulses is
repeated all over again. The complete
story is told between A and C, the re-
mainder of the curve being only a repe-
tition of the same thing.

This “‘ complete story’’ is known as a
cycle. It is, as the name suggests, a com-
plete cycle of events, and the frequency
tells us how. many times per second this
cycle of events is repeated. - If the fre-
quency of the observed wave were, say,
50 cycles per second, the distance from
A to C along the zero line would represent

son.

We can now turn
our attention to
Exhibit No. 1, which is Fig. 2(a).
This shows the voltage (V) and current
(Ir) relationship in a pure resistance.

sents the voltage as before, while the
dented curve (Ic) is a trace of the current
wave form. The rather second-hand ap-
pearance of the latter has been brought
about by one of those unforeseen snags
that go to make life more amusing. The
supply voltage has a very small high-
frequency harmenic content;“probably due
to tooth ripple in the alternator. The im-
pedance of a condenser is inversely pro-
portional to frequency, and, therefore, the
harmonic will pass through more . easily
than the relatively low-frequency funda-
mental. The ripple in the current curve
is only a magnified version of a corre-
sponding ripple in the voltage curve too

~ The circuit from which these curves
were obtained is shown in Fig. 3 (a). The
oscillogram con-
firms _what one
would. expect

from a knowledge
of Ohms L a w.
The currentis at all
times proportional \ § vV =
to the voltage.
When there are no
volts there is no

InX Ie
Fig. 3.—Circuit ar-
rangements from
which the various (a) (b)

oscillograms were

r
d

(c)

obtained.

current ; when the voltage reaches a maxi-
mum so does the current. On the whole,
it is a rather uninteresting demonstration.

The next photograph (Fig. 2:(b)) shows
a similar pair of curves taken with a con-
denser instead of a resistance (see
Fig. 3(b)). The larger curve (V) repre-

small to be noticeable. This minor im-
perfection must be overlooked for the pur-
pose of the present discussion. The major
difference between Fig. 2 («) and Fig. 2(b)
is that the current curve (Ic) has shifted

" a quarter of a cycle to the left, and is,

therefore, ahead of the voltage curve (V)
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by go°. Our next job is to elucidate the
mystery of its having got there.

When a constant voltage (DC) is applied
to a condenser, current flows into it until
the condenser is fully charged, then cur-
rent ceases to flow, although the voltage
may be still applied. A short-circuit
across the condenser terminals will reduce
the volts to zero, and, at the same time,
cause a discharge current to flow. Chang-
ing the voltage across the condenser pro-
duces a charging or discharging current,
while a steady voltage results in no change
of charge and, therefore, no current.

In Fig. 2 (b) we can observe this process
of charging and discharging taking place
in time with the alternations of the volt-
age. Consider the condition a quarter of
a cycle from the left of the oscillogram,
i.e., where the current is zero and the volt-
age is at a maximumh. The voltage is
changing from a rising to a falling state,
and for an instant between the two condi-
tions it'is constant. The condenser at this
instant maintains. a steady charge, and,
therefore, current flows neither in nor out.
For the next half-cycle the voltage falls,
first to zero, then to a negative maximum,
The condenser is consequently first dis-
charged and then charged up in the reverse
direction, hencethe negative loop of the
current curve. The quicker the change of
voltage the more rapid will be the change
of charge held by the condenser. Where
the voltage curve is steepest as it crosses
the zero line we find the greatest discharge
current ; i.e., a negative maximum to the
current curve.

We are now at the negative peak of the
voltage, and for an instant the voltage can
again be regarded as constant. The cur-

Fig. 4.—Oscillograms of voltage-current re-
lationships in more complex circuits.

rent, therefore, falls to zero. For the fol-
lowing half-cycle the voltage returns to
zero and then rises to a positive peak.
During this time the condenser must be
discharged and then charged in the
original direction, a process resulting in
the positive half-cycle of current which
ends up at zero as the voltage reaches its
maximum and instantaneously constant
value.

Wireless
‘World

Since the process has been reduced to
one of charging apd discharging the con-
denser, it is reasonable to assume that no
power is being ‘used up. Energy is
absorbed by the condenser when 1t is
charged, but during the following dis-
charge it gives the energy back again.
The truth of this can be seen from the
oscillogram.  Starting from the extreme
left, for the first quarter-cycle the current
and voltage curves are both positive. This
indicates that power is being supplied to
the condenser from the mains. The subse-
quent quarter-cycle has a positive voltage,
but a negative current ; therefore, power is
being returned to the mains from the con-
denser. The exchange of energy from
mains to condenser and vice versa is re-
peated four times in every complete cycle.

Inductive Circuits

So much space has been given to chasing
the condenser current up hill and down
dale that the corresponding curves
obtained by substituting an inductance
(Fig. 2(c)) can have but brief mention.
The current (IL) this time has shifted to
the right of the voltage curve, i.e., it lags
by 9o°. Again, no power is dissipated be-
cause the same exchange of energy from
mains to the inductance and back again
occurs as with the condenser, but with one
important difference. During the quarter-
cycle that power is being absorbed by the
condenser, power is being given out by the
inductance. Where the condenser curves
are both of the same sign, the inductance
curves are of opposite sign. This follows,
since the condenser current (Ic) is a com-
plete half-cycle out of phase with the cur-
rent through the inductance (Ir).

Looking at the two oscillograms of
Fig. 2 (b) and (c), the current curves are
the inverse of each other. Tip the conden-
ser current curve upside down, and it gives
the current curve obtained from the in-
ductance. This is very interesting because
it looks as though the two currents would
cancel each other if drawn from the same
source of supply.

It is quite a simple matter to examine
this possibility experimentally. The circuit
diagram is shown in Fig. 3 (d), and all we
require of the two components is that they
shall each pass the same current when
separately connected across the supply.
The oscillogram of the various currents is
given in Fig. 4(a). The condenser cur-
rent (Ic) is substantially the same as the
choke current (Ir), but always in the re-
verse direction. The sum of the two (Ic
and IL) would be zero were it not for the
irrepressible harmonic, which we are justi-

+ fied in ignoring.

This idea of a substantial current pass-
ing through both components while none
comes from the supply is suggestive of
magic ; nevertheless, 1t is amenable to
reason. When the voltage is first switched
on a little packet of energy is taken by the
circuit. From then on the choke and con-
denser play shuttlecock with it. When the
choke gives out energy the condenser takes
it in; when the condenser gives up the
energy a quarter of a cycle later, the choke
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receives it back again, and so on. It is
not altogether correct to say that no power
is drawn from the supply because a little
energy is lost in the resistance of the choke
winding and in the dielectric of the conden-
ser. If these losses could be eliminated,
literally no current or power would be
dissipated. Then if the game were once
started it would go on for ever, and the
supply could be disconnected, since its
only purpose was to provide the starting
impulse.

In order to produce the above pheno-
menon the choke and the condenser must
draw identical currents when individually
connected to the AC source. This is the
same thing as saying that they must have
the same impedance at the frequency of
the supply. And both these statements are
equivalent to saying that the condenser
and choke must be tuned to the frequency
in question. A tuned circuit is nothing
more or less than one in which the capa-

Fig. 5.—Waveforms with superimposed
harmonics.

city takes in and gives out little parcels
of energy of exactly the same magnitude
as those needed by the inductance. The
upshot of this is that the two partners
(capacity and inductance) match each
other perfectly and pass the energy back
and forth without loss.

So far we have applied the same voltage
to the components, but, by connecting
them in series, we can assure the same
current passing through both. The circuit
of Fig. 3(e) illustrates how this is done.
The current must be in phase with itself
throughout the circuit, and, therefore, the
current in the condenser will be in phase
with the current through the choke. iIn-
stead of keeping the voltage as a standard
of reference, as in Fig. 2(b) and (c), the
condition now is that the current has be-
come the standard. By moving Fig. 2 (c)
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along until the current curve comes
directly beneath that of Fig. 2 (b), it: can
be seen that 'the  voltages are thereby
pushed out of phase. They are equal and
opposite.

The voltage oscillograms are illustrated
in Fig. 4 (b). The large waves represent
the voltages across the choke and conden-
ser, while the almost straight line indicates
the supply voltage. Being the sum of two
equal and opposite voltages, the latter is
practically zero. The analogy between the
parellel and series circuits is very appar-
ent. In the former the two currents add
up to zero, while in the latter the two volt-
ages combine to give the same answer.

The foregoing study is inclined to pro-
duce mental fatigue, and, in the manner
of a not-too-serious schoolboy, one is
tempted to end up by ‘‘larking about’’
with the apparatus available. Fig. 5 (a)

shows a voltage waveform that is made up-

of a 50 c/s fundamental plus a consider-
able harmonic content. By juggling with
.the tuned circuit it should be possible to
sort out the harmonics and separate them
from the 50 c¢/s fundamental.. This time
deliberately instead of accidentally, as in
the case of the intruding tooth ripple
earlier on. : :

Filter Circuit

A. parallel-tuned circuit draws no cur-
rent from the supply, and, therefore,
behaves. like an open circuit at the par-
ticular frequency to which it is tuned.
At higher frequencies the capacity passes
more current and the choke less,. so that
the two no longer balance each other, and,
therefore, the impedance falls below in-
finity. The arrangement of Fig. 6 gives
hope of achieving our object. . The circuit

A
CIRCUIT
TUNED TO
80 ofs
- 500fs
FUNDAMENTAL
DISTORTED
SUPPLY
VOLTAGE
Y
e 4
HARMONICS

Fig. 6.—Circuit for separating harmonics from
the fundamental frequency.

tuned to 50 c/s should prevent any cur-
rent of this frequency from passing, but
will allow the harmonics to go through.
There is reason to anticipate that the volt-
age developed across the resistance will be
almost entirely harmonics of 50 cycles.
Fig. 5 (b) shows what was actually found.
The third harmonic is the largest, but the
fifth and seventh are also present, and are
the cause of the irregular nature of the
wave.

Fig. 5(c) shows the voltage across the

Wireless
World

tuned circuit. It is practically a pure 50-
cycle wave with only a suggestion of har-
monic left. Since the three curves of
Fig. 5 are all to the same scale, the two
lower ones should add together to form the
original wave. Some readers might like
to. try it for this week’s homework, in
which case the Editor will probably excuse
them from attempting the ‘' Problem
Corner '’ question !

Light Amplifier

"REGENERATIVE
PHOTO-CELL

HE point at which incident light is
first converted into signal current
by photo-electric action is one of
the weakest links in the chain of tele-
vision. The! Iconoscope tube, with :its
‘““storage’’ screen of mosaic cells, goes
some way towards restoring the balance,

‘whilst  the electron-multiplier offers still

70
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The principle of regeneration applied to a
photo-electric cell in conjunction with an
electron multiplier.

further possibilities. Another promising
scheme is to apply the principle of re-
action to ‘‘boost’’ the output from a
photo-electric cell. For instance, the elec-
trons liberated by the impact of light upon
a photo-sensitive cathode can be focused
upon a fluorescent screen, and the light
from the latter ‘‘ fed back’’ on to the sen-
sitive cathode, where it serves to increase
the strength of the orginal stream.

The accompanying drawing (from
Patent 499661) shows a ‘‘ back-coupled ”’

photo-electric cell of this kind used in com-

bination with an electron-multiplier, the
latter serving to emphasise the regenera-
tive effect. The cell contains a photo-
electric cathode C which is arranged oppo-
site to a fluorescent screen F, an electron-
multiplier M being placed midway be-
tween the two and in line with a trans-
parent screening partition P. Light falling
on the cathode C liberates primary elec-

trons, which are attracted by the positive

‘JUNE 1st, 1939.

voltage on the first electrode of the multi-
plier M and pass from it through a series
of ‘‘permeable’’ target-electrodes, each
biased more positively than the last. -
The emerging stream, now considerably
amplified by secondary emission, pro-

“.duces a more intense light than usual on

the fluorescent screen F. This light “‘re-
acts’” back on the sensitive cathode C to
liberate more electrons, and so build up
the current strength still further until it is
taken off from the last or output electrode
of the multiplier M. To prevent the
current from building-up to saturation a
‘“quenching '’ frequency is applied to the
screen electrode P, together with an EMF
of carrier frequency.

PROBLEM CORNER-22

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

: ‘“ Radiovilla,”’
Hackbridge.
Dear Mr. Farrad, )

Thank you for the tip about the dynatron
oscillator ; it is working very nicely now with
a tapped battery. Meanwhile, here is an-
other little perplexity that I have come
across in working on the 56 Mc/s amateur
band. For adjusting the tuning of a certain
circuit over a small band in the region of
this frequency it was inconvenient to have
the very small variable condenser close up
against the coil ; I hadn’t got a small enough
condenser anyway. But I knew that when
a certain capacity is tapped across part of a
coil it is equivalent to a smaller capacity
across the whole coil. I did this, using a
condenser with a capacity of o.000025 mifd.
I reckoned this would be equivalent to about
5 micro-microfarads across the whole coil.
But the funny thing is that when this con-
denser is connected, instead of the frequency
going down, as it ought, it goes wp!

The leads are nearly 6 inches long, un-
fortunately ; but I have spaced them well
apart—about 3 inches actually. Can you
tell me why the condenser acts apparently
as a negative capacity ? And another thing
—although the whole of this tuning arrange-
ment is thoroughly ‘“low loss,”’ it makes it
very difficult for the circuit to oscillate at
all.

Yours sincerely,
Ray Lea.

Henry Farvad’s solution is given on p. 514.

The Wireless Engineer

IN the June issue of our-sister journal, The
Wireless Engineer, which is on sale to-day,
June 1st, price 2s. 6d., is the first part of an
article which investigates the static and
dynamic characteristics of pentode and tetrode
output valves with a view to minimising in
their design the distortion in the output stage
of a receiver. Another article in the same issue
gives some theoretical and experimental con-
siderations of the requirements governing the
production of power when using triode oscil-
lators for ultra-short wavelengths.

A monthly feature of The Wireless Engineer
is the Abstracts and References section, com-
piled by the Radio Research Board, in which
is given abstracts of articles on wireless and
allied subjects published in the World’s
technical press.
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Winding Short-wave Coils

POINTS IN

EW amateurs wind their own
medium- and long-wave coils
nowadays; with ganged circuits
and the modern construction of

coils the ability of the amateur to wind
them himself is somewhat limited. With
short-wave coils a different position arises
as, even on the lower frequencies, coils
consist of only a few turns of wire, and,
although matching is still necessary, the
coils can be cheaply and simply constructed
at home.

Let us consider a short-wave resonant
circuit as shown in Fig. 1 (a). This con-
sists of a coil or inductance L. and a con-
denser C. Actually, the circuit is not quite
as simple as this, since the wire which
. forms the inductance L has a resistance
Rr, and since a perfect condenser is never
obtainable, except perhaps of the quartz-
insulated type, the condenser has a cer-
tain resistance Rc. Also, the coil has a
self-capacity Co which resonates with the
coil inductance L at the natural frequency
of the coil itself. Thus the circuit becomes
as Fig. 1 (b). Normally, the natural fre-
quency of the coil is much higher than the
operating frequency range of the complete
LC circuit and so Co, which normally con-
sists of 3 to 5 mmfds. capacity, can'be com-
bined with C and forgotten except when
the total minimum capacity in parallel
with the inductance is considered.

The step-up or ‘‘ goodness factor”’ of a
coil or condenser is known as its Q value,
which is always greater than unity. The

I

o for

Q value of a coil is equal to (i)r& or

-suitable for general

‘ By
DAVID R. PARSONS, Grad.LE.E.

rate at frequencies below 15 Mc/s. Thus,
provided high quality condensers are used,

we can say that the efficiency of a short-

wave tuned circuit depends largely on
having a ““high Q"' coil.

High Q coils are necessary in oscil-
lators for efficiency and stability, and in
RF amplifiers they are absolutely essential
for gain and selectivity. Highly technical
papers have appeared on the subject of
coil design but very

DESIGN AND CONSTRUCTION

advantage in exceeding this figure.

Bare copper wire is best, but after a
time oxidisation occurs and, due to skin
effect, the RF resistance of the coil in-
creases  considerably. Consequently,
enamel wire is preferable in all cases as the
surface cleanliness of the wire is main-
tained and the enamel has negligible effect
on the Q of the coil.

With stranded wire, the losses in insula-
tion become considerable, and thus the ad-
vantage of stranding the wire is lost. Iron-
cored coils are also not advisable on short
waves, since the reduction in copper made

possible by their

little advice has ap-
peared in a form

readers. Thus, the
following notes on
short-wave coil de- as
sign may be found
very useful. )

Provided reason-
able care is taken in
the selection of a

ratio

HIS article contains much

useful information on such

tmportant factors in coil design

between length and

diameter, choice of former, wire

gauge and covering and the effect
of screening

use “is naturally
small, and the iron
loss is high.

If a coil has a
diameter D, then
any coil can placed
over it should have
a diameter at least
equal to 2D. With
such. a screen, its
Q will be reduced

former, no differ- .

ence is noted between the Q of an air coil
and a similar one wound on a smooth
former, i.e., one with no grooves.

If grooves are required for mechanical
reasons, ribbed formers should be used or
the grooves should be of a depth not ex-
ceeding 1 to § the diameter of the wire. On
no account should deeply grooved formers
be used.

1f shallow grooved formers are used, the
Q reduction with bakelite is about 10 to

. 15 per cent., reaching

nearly 30 per cent.
with cardboard or

LGC LE ColI | T] C

(=) (b)

wood.

The diameter of
coils should be as
great as possible, and
the ratio l—

D (length/

diameter) should
preferably be less

Fig. 1.—An oscillatory circuit and its equivalent in practice.

a condenser. When a condenser of Qc is
placed in parallel with an inductance of
value Qr, the effective total Q, that is
1, is equal to the inverse of the sum of
the reciprocal values, or:—
I
Qr = 7 I

oo

However, provided condensers of good
insulation are used, with a minimum of
insulating material, the factor Rc in Fig.
1 (b) may be neglected and considered as
part of Ri, since it is very small with
ceramic type condensers or air-dielectric
condensers with ceramic insulation, at any

than unity, a ratio
between 0.5 and
unity being usually
the best. Naturally, the length will be
governed by the inductance required, but
with large-diameter wire such as 16 or 18
SWG, the Q is practically independent of
winding length.

Wire diameter should be as great as pos-

sible, though gauges below 16 SWG are -

not normally used, chiefly because of wind-
ing difficulties. Gauges between 16 to 22
SWG are generally preferred. .
The spacing between turns may be equal
to the diameter of the wire. Actually a
small increase in Q is noticeable when the
spacing is 25 per cent. greater than the
wire diameter, but there is little practical

by about 5 to 10
per cent., while its inductance reduction
will be 10 to 15 per cent. The latter can,
of course, be allowed for when the coil is
originally designed.

The ends of the coil should be at least a
coil diameter away from the ends of the
screen.

When coils are not screened but placed
near a metal chassis as shown in Fig. 2,
the dimension d should be at least equal to
the diameter D of the coil. As d is de-
creased, the Q falls slowly at first and is
not halved until 4 is about 1/10th of D,
although the inductance change will be
considerable.

. Suppose, for example, we required to
wind a short-wave coil having an induc-
tance of 1 microhenry and a 4-inch
diameter paxolin former is available.
20 SWG is probably the smallest gauge an
amateur can handle unless a small winding
mandril is available. 20-gauge enamelled
wire has a diameter of 0.038 inch.

For maximum Q, spacing between turns

fe—D—>

METAL
CHAsSIS

ot Q.

AN \

Fig. 2.—Spacing between coil and screen
should be at least equal to coil diameter.
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Winding Short-wave Coils—

is equal to 1.25 d, where d is the diameter
of the wire used. Therefore spacing should

be & 0-038 x 5, or 0.0475in. The turns per

inch will be LPEC—’—, or 21.1. The effective
0.0475 :
diameter D of the coil is equal to the coil
former diameter plus diameter of wire, or
0.500in: +0.038in. ; that’is, 0.5381n.
Using the Wireless World Abac No. 19
for coils of 0.2 to 20 microhenrys, we have

1 ratios of 088 a satisfactory value, and

D
the total turns will be 21 Ix0.538 x o. 88

or 10° (appmmma“tely)

Wireless
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Since the spacing is 0.0475in. we can use .
another length of wire as a dummy wind-
ing for spacing purposes ; 20 SWG is 0.046
inch diameter, so a length of this wire may
be wound alongside the actual coil wire
and removed afterwards.

The smallest screening can in which the
above coil should be mounted would have
a diameter of 1in. and the ends of the coil
should be at least 1 inch away from any
steel chassis. -Such a screen will reduce
the inductancé to about 0.85 to 0.9 micro-
henry, but .if we had known a 1-inch
screening can was to be used we could have
based our calculation on a value of
1.150H and the final inductance would be
approxxmateiy xH. :

Amencan Loctal Valves

CHARACT ERISTICS -AND DIMENSIONS

HE @ Loctal »’ valves recently” mtro-
duced - by - Hygrad&Sylvama ‘and’

Philco have a new base—of the
octal variety—which differs from the
ordinary octal base. Although the pins will
fit present octal sockets, the pin connec-
tions are different, and although the centre
locating pin has the usual key to ensure
correct insertion, it is grooved near the tip
to engage a spring catch or lock in its own
special type of socket. The current-carry-
ing base-pins are set in the thickened glass
base of the valve and supported entirely
by it. The metal shell, of which the

* locating peg is a portion, has clearance
holes through which the contact pins pass.
The glass shells of the Loctal type are
rather small, and to agree with the present
tendency all Loctals are single-ended.

Could we but undo the past here in
‘America, we should certainly have fewer
valves with octal bases, and certainly not
two sorts of octal base. Perhaps then we
should not so soon have come to the end
of our alleged system of valve designations,
which appears to have been abandoned in
the Loctal series. = Previously an initial
““6’’ has meant ‘‘ operatmg filament volt-
age between 6 and 7,”” but in the Loctal
series such valves have type designations

< IR

This view of the 7A7 clearly shows the locking
groove on the centre pin.

vague, and the ‘6" combinations are so
nearly used up that we are encountering
such type numbers as ‘‘6AC5-G,”” “ 6]7-
GT.” " The old system of arbitrary num-

bering was no worse.
The Loctal valves, however, are good.-
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form, for their electrical properties are
identical with, or very similar to, other
valve types.

Some of the Loctal valves have 0.15A
filaments. " The variety is sufficient to per-
mit their exclusive use in a midget receiver
with series-connected heaters and no trans-
former. The smaller current and the
higher voltage drops in the heaters of the
rectifier and output valves of this series
make it unnecessary to drop voltage in a
resistance external to the receiver. Thus
the usual flexible cord resistor can be dis-
pensed with. This resistor may not have
caused any fires, but it certainly looks
dangerous and has never been approved
by the insurance underwriters who are the
final authorities in America on the safety
of household electrical appliances.

In addition to the Loctal valves a new
series of valves has appeared with the
subscript GT. These are merely glass
valves in a straight-sided tubular form.
There are thus the following electrical
equivalents: 6K7 (metal), 6K7G (glass),
6K7GT (tubular glass), and the near
equivalents 6SK7 (single-ended metal) and
7A7 (single-ended glass Loctal).

The Elements of Radio Communication.
By O. F. Brown, M.A., B.Sc., and
E. L. Gardiner, B.Sc. 2nd edition.
Pp. 551+vii. Published by Oxford
University Press, Amen House, War-
wick Square, London, E.C.4. Price 16s.
THIS book is an elementary text-book and
it opens with an introductory and his-
torical chapter. High-frequency alternating
currents are then dealt with, after which
oscillations and radiation are treated.

Valves are discussed in some detail, and
such modern forms of electronic apparatus
as the electron multipier, the gas-triode, and
the cathode-ray tube are included. Chapters
on transmission, detection and amplification
follow, and there are long chapters dealing
with receiving circuits and selectlwty Pro-
pagation and directional recéption are not
omitted, and the book concludes with a
chapter on television.

Although formula are occasionally intro-
duced, the book is largely non-mathemadtical.
The operation of wireless apparatus is well
explained and the book is unusually free
from errors.” The authors intend it to cover
the syllabus of the City and Guilds Grade 1
examination, and to assist the student have
provided a set of examination questiens at

beginning with a ““7’’ instead of a “*6,”’ . the end of each chapter. Answers are not
presumably because the system is at best Their advantage liesin a desuable physmal provided, however. W. T. C.
GHARACTERISTICS OF THE LOCTAL VALVES.
1231 TA6 - TAT TA8 7B5 7B6 TB7 7B8 7C5 - 7C8 Y4 35A5 - 35Z3
Type No. Duo- ' Duo- . :
Valve. RF. Dus- RF. Octode Output diode- R.F. Heptode Output diode- Rectifier Output Rectifier
Pentode diode  Pentode Pentode triode  Pentode: Tetrode triode Tetrode

Heater volts e . 63 6.3 6.3 6.3 6.3 6.3 6.3, 6.3 6.3 6.3 6.3 350 320
Heater amps. . e 045 0.15 0.3 0.15 0.4 0.3 0.15 0.3 0.45 0.15 0.5 0.15 0.15
Anode volts... .es e 300 —_ 250 250 250 250 250 250 250 . 250 350 110 250
Screen volts .. 150 — © 100 100 250 — 100 100 250 — — 110 —
Grid bias ... . — — —3 —_ —18 —2 -3 —_ —12.5 0 — —7.6 —
Anode current (mA) 10.0 —_— 8.6 3.0 32.0 1.0 8.5 3.5 45.0 1.3 60.0 35 100.0
Sereen current (mA) e 2.5 — 2.0 2.8 5.5 — 2.0 2.7 4.5 — —_ 2.8 —
Mutual conductance(mA/V) 5.5 —_— 2.0 0.6 2.2 1.1 1.7 0.55 4.1 1.0 —_— 5.5 —
AC resistance () . 700,000 — 800,000 —_— —_ 90,000 700,000 — — 100,000 —_ —_— —
Input capacity (WF) . 85 — 6.0 7.5 —_— 3.0 5.0 10.7 —_ 2.4 — — —_—
Output capaeity (uuF) ... 6.5 —_ 7.0 9.0 - 3.0 7.0 75 —_ 3.0 —_— — —
Grid-anode capaclty(,mF) . 0015 — 0.005 0.15 — 1.5 0.005 0.15 — 14 — —_ —_
Load resistance () . — —_ —_ e 7 ,6400 —_ —_— — 53103(5) — —_ 2,1520 —

Power output (watts) ... —
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Cathode-ray Oscilloscope

SIMPLE UNITS
EMPLOYING A
2% in. TUBE

(Concluded from page 486 of last
week’s issue)

N many applications of the CR tube
a linear time-base is needed, but as
it is not always required it is included
in a separate unit from the tube.
When using the units together they are
connected by plugs and sockets, as shown
in the drawings. In most cases X1, Y1,
and E on the tube unit will be joined, and
Xz, Y2, and E joined respectively to SW,
VA, and E on the time-base unit, while
the signal to be examined is applied be-
tween V and E. If the amplifier is not
required Y2 and VA are disconnected and
the signal applied between Yz and E; in
general, it will bé necessary to insert a
condenser in series with the lead to Y2 in
order to prevent any steady potential in
the signal circuit from giving a steady
deflection. ‘
When first setting up the gear, set the
gain control R5 at minimum and the
amplitude and frequency controls Rix
and R13 about half-way. In the tube
unit, set R5 for maximum bias, that is, for
minimum brilliance. Switch on and allow
time for the valves to warm up. Then
advance the brilliance control. If all is in
order a horizontal line should appear, and
the focus control can then be adjusted for
maximum sharpness.  No greater bril-
liance than is necessary should be used.
Adjust the amplitude until the line ex-
tends nearly across the tube. Apply a
signal, and with the sync control at mini-
mum turn up the gain control until the

1 N concluding the description of

this  cathode-ray oscilloscope
notes on the construction are given
as well as an account of the method
of operation with the time-base.

t
¥
1

———1

is nearly steady. These are when the
time-base and signal frequencies bear
definite relationships to one another. With
the usual sine-wave input, there will be
one setting giving a half-sine curve for the
pattern, another giving one sine curve,
another giving two, and so on.

1t is usually best to pick the setting
which gives three complete sine curves,
because one is then certain of obtaining
an undistorted picture of the centre one.
The two end ones may be slightly cur-
tailed by the fly-back.

Having obtained as steady a picture as

An underview of the tube unit showing the wiring.

pattern on the tube reaches a convenient
height. The pattern will be complex and
unsteady. Now turn the frequency con-
trol slowly. The pattern will change and
certain settings will be found at which it

possible, advance the sync control while
readjusting the frequency slightly.  The
picture should lock in and be quite steady.
The sync control should be advanced no
more than is necessary, otherwise some

distortion of the ends of the trace may
occur.

Little need be said about the construc-
tion of the apparatus, for the drawings are
self-explanatory. It must be pointed out,
however, that the CR tube is very sus-
ceptible to the stray field of the mains
transformer. The optimum position for
the transformer specified is shown on the
drawings, but if a component of different
design is employed a new position for it
may have to be determined experi-
mentally.

Constructional Hints

The components should be completely
assembled on the base-plates before wiring
is started. The earthing points are par-
ticularly important, and it is necessary to
see that the metal is bright, so that the
screws are not held back by cellulose
paint. See that the heads of the screws
on all valve holders are well recessed and,
if sparking across to the base is feared,
cut out and insert waxed paper or bake-
lite rings between the valve holders and
chassis.  Avoid subjecting the heavy
transformer leads to excessive twisting,
and do not pull on the finer wires, since
they may break off short at the bobbin.
Before fitting the valve holders it is advis-
able to solder the blades to their screws
rather than rely entirely upon the tight-
ness of the nuts; a really hot iron is needed
for this purpose.

Make sure of the identity of the centre-
taps on the transformer HT windings.
An error in this respect will lead to the
destruction of an electrolytic condenser
immediately the unit is switched on.
Avoid nicking the wire when cutting back
sleeving—it is better to slide the sleeving
off when cutting to length. Use 22 SWG
tinned wire for connecting up and 1 mm.
(size of hole) silk sleeving. It is, of
course, easier to wire from the circuit

.
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- THE PRACTICAL WIRING DIAGRAMS OF

TUBE 4081

TQP_OF CHASSIS LEVEL

&
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This diagram gives full details of the oscilloscope unit,
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THE OSCILLOSCOPE AND TIME-BASE UNITS
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The wiring of the time-base and amplifier unit is clearly shown in these drawings.




gt

512

Cathode-ray Oscilloscope—

diagram than from the practical detail
drawings, but the latter may prove addi-
tionally helpful.

The precise details for putting together
the bank of switched condensers can be
gleaned from the drawing. Assemble and
wire this piece before fitting it to the front
plate. Only two leads come from it, V,

Wireless
World

round with the screws slackened off.
Identification marks are required on the
three cross-connecting plugs and sockets
at the rear of the units. Use the soldering
tags on the mains transformers for the
mains connections so as to prevent
whiskers of wire from shorting across
the terminals.

When first putting the gear into opera-

In this view of the time-base and amplifier unit the under-base components are clearly shown.

the centre point of the switch, and X, the
common junction of the condensers.
As the CR tube cannot be mounted with

-a great degree of accuracy in its socket,

allowance has been made to permit some
small amount of rotation of the holder.
It is therefore necessary to allow slack-
ness in the leads to the holder. In addi-
tion, the tube may be centred by slightly
bending the brackets or by skewing them

tion, earth-connect both sets of X and Y
plates and then, by advancing the bril-
liance control from zero in a clockwise
direction, a stationary spot will be obtain-
able in the centre of the screen. ~ Keep
the brilliance down when only the spot is
produced or the screen will be per-
manently marked. . Only as a result of
careless operation will blemishes be found
on the screen.

Television
‘ Sound 41.5 Mcfs.

‘An hour’s special film transmission in-

tended for demonstration purposes will be

given from 11 a.m. to 12 noon each week-~

day. The National or Regional programme

will be radiated on 41.5 Mc/s from approxi-
' m'ately 7.45 to 9 p.m. daily.

- THURSDAY JUNE 1st.

3, 247th edition of Picture Page. 3.20-4, O.B.
irom Coombe Hill Golf Club, Surrey, showing
part of the match between Reg Whitcombe and
Bobby Locke. The programme will include a
golf demonstration by Archie Compston.

9, Ray Ventura et ses Collégiens.
Gaumont-British News. 9.45-10.15,
edition of Picture Page.

FRIDAY, JUNE 2nd.
3, Cabaret Cruise No. 9. 3.45, Cartoon Film.
3.50, Gaumont-British News.

9-10.30, “ The Anatomist,” by James Bridie,
introducing again Knox, Burke and Hare, and
the West Port murders.

SATURDAY, JUNE 3rd.

2.55-4, O0.B. from Hyde Park. The Royal
Reviéw of the London Fire Brigade and London
Auxiliary Fire Service.

9, Scenes from the ‘‘ Dorchester Floor Show.”
9.30, Gaumont-British News. 9.40, Tennis
Demonstration by Dan Maskell. 9.55, Cartoon
Film. 10-10.30, “If I were a Millionaire.”
A scientist, an Irish poet, a woman novelist, a
sculptor, and a taxi driver come to the studio to
tell how they would spend a million pounds.

SUNDAY, JUNE 4th.
3, Cartoon Film. 3.10, Friends from the Zoo

9.35,
248th

““

Programmes

Vision 45 Mc/s.

presented by David Seth-Smith. 3.25, Zoo to
You,” f{featuring Mabel Constanduros—Film.
3.35, Third edition of *“ Fantastic Garden.” -

8.50, News. 9.5-10.35, “ Good Morning Bill,”
a play by P. G. Wodehouse.

MONDAY, JUNE sth.
3-4.30, “The Anatomist” (as on Friday
at 9 p.m.).

9, Jack Jackson and his Band. 9.30, Gaumont-
British News. 9.40, A. G. Street presents
another Guest Night. 10.10, Cartoon Film.
10.15-10.25, Catherine Clark, pianoforte.

TUESDAY, JUNE 6th.
2.55-4, Theatrical Garden Party;
the Ranelagh Club, Barnes. Jasmine Bligh and
¥. H. Grisewood will introduce viewers to
leading personalities of stage and screen.

9, Friends from the Zoo. 9.15, Cartoon Film.
9.20, British Movietonews. 9.30-10.30, ** The
Parnell Comunission,” a reconstruction of the
famous forgery investigation of 1888-1889,
written and produced by Denis Johnson.

WEDNESDAY, ]UN]:, 7th.
3-4.30, “T he Insect Play, by Karel Capek.

9, - Rough Island Story,” No. 2-—The Hon.
Harold Nicolson and J. F. Horrabin continue
their collaboration and bring the history of the
British Isles up to 1500, Illustrations by Pearl
Binder. 9.25, Cartoon Film. 9.30, Charles
Heslop in ‘“ Moonlight 'n’ Everything,” with
Patricia Burke, Edward Cooper and Patricia
Leonard. 10.5, Gaumont-British  News.
10.15-10.30, ‘Foundations 'of Cookery by
Maicel Boulestin.

O.B. from
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The Rider “ VoltOhmyst”

A SENSITIVE METER EMPLOYING
A PUSH-PULL VALVE
VOLTMETER CIRCUIT

THE outstanding feature of this instru-
ment, which measures DC resistance
and voltage, is its high input resistance.’
Up to 500 volts the input resistance is 16
megohms, and for the three ranges between
500 and 5,000 volts it is 160 megohms. It
will be appreciated that the meter can be
connected to AVC and other automatic
control circuits while a receiver is in opera-
tion without atfecting performance or intro-
ducing any appreciable error in the voltage
reading. It may also be used for Lhccking
osulldtor performance as the input is taken
through a shielded probe incorporating a
resistance adjacent to the tip which reduces
the effective input capacity of the instru-
ment to approximately 1 micro-mid. ‘
The basic circuit is a push-pull valve
voltmeter using pentode valves, in which
grid current and the contact potentlal effect
in the valves are reduced by the use of a
common cathode resistance of high value.
In addition, a measure of inverse feedback
is employed. The readings of the meter,
which is connected in! a bridge circuit of
which the valve anode circuits form two

The Rider ¢ VoltOhmyst '’ may be used for
the measurement of all receiver voltages
including AVC without introducing any
appreciable load on the circuit.
&
arms, are independent of 'small fluctuations
in the supply voltage.

Voltages from 0.05 to 5,000 may be read
in nine overlapping ranges and resistance
from 0.1 ohm to 1,000 megohms in seven
stages. The meter reads in the same direc-
tion for both volts and resistance and no
external battery is required for the higher
resistance values.  Actually the potential
across the resistance during measurement is
only 0.03 volt across 0.1 ohm and 3 volts
across 1,000 megohms.

A reversing switch enables either positive
or negative potentials to be measured with
the instrument earthed and without the
necessity of changing leads.

A special model suitable for operation
from 230-volt AC mains is obtainable in this
country through Holiday and Hemmer-
dinger, Ltd., 74-78, Hardman Street, Man-
chester, 3. The price is 20 guineas.
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T ransmitter Measurements

USING A HOMEMADE DIODE VOLTMETER

N amateur transmitter sooner or later
feels that DC measuring instru-
ments alone are inadequate for ex-
perimental work. Whilst such de-

vices as neon tubes, lamps, etc., are use-
ful, RF meters are essential to obtain
maximum efficiency from a transmitter.
Current meters of the cheap hot-wire or
more expensive thermo-couple types are
available, but potential-measuring instru-
-ments are not so readily obtainable.

The input impedance of such instru-
ments should be as nearly as possible
purely resistive to avoid upsetting circuit
conditions, and as high as possible since
the power output of amateur apparatus is
usually comparatively small. These con-
ditions limit the choice to a valve volt-
meter or a cathode-ray oscilloscope.

It was with these points in mind that the
diode peak-voltmeter shown in the photo-
graph was built, and it has the advantage
that with the exception of the milliammeter
the parts can be found in the junk box of
the average experimenter. Such instru-
ments have been used for years by pro-
fessional radio engineers for work on high-
power transmitters.

As can be seen from the circuit dia-
gram in Fig.'1, a diode is used to rectify
the applied potential, and for a portion of
the half-cycle, when the anode of the
diode is positive with respect to its cathodse,
current flows, thus charging the feed con-
denser. During the remainder of the cycle
the charge on the condenser leaks away

HE walve voltmeter described in :;
this article will be found a |
valuable adjunct to the equipment of §
an amateuwr transmitting station. It |
can be wused for wneutralising PA |
stages, measuring power output, }:
correctly  lerminating
Sfeeders, and as a field
strength measuring set, *
to mention a few of
s many uses.

By ‘
D. P. TAYLO

The instrument de-
scribed in the text can
be constructed on a
plain baseboard as
shown here.

obtained elsewhere,! but for this instru-
ment a resistance of 1 megohm and capaci-
ties of 0.0001 mfd. and 0.0005 mfd. prove
very satisfactory at frequencies of 7 Mc/s
and higher. '

An RF choke is connected in the anode
circuit of the diode to prevent the filter
condenser appearing across the voltmeter
terminals as a large input capacity. Any
choke having a high impedance over the
frequency range used is satisfactory in this
position. The feed condenser also isolates
the diode from DC in the circuit to be
measured.

A 0-0.5 mA meter is connected in series
with the resistance ; thus the voltmeter has

through the 1-megohm resistance. If suit- a full scale range of 500 peak volts, and as
able circuit values the meter scale is
are chosen the volt- sub-divided into 50
age across the feed divisions each divi-
condenser will not L oog mid sion corresponds to
fall -appreciably N 10 peak volts.
during the portion o _ The valve used
of the cycle when it & in the actual in-
is' not receiving a 2 strument is a z.0-
charging current. H volt medium -
Thus the DC " 0001 cora impedance Dbattery
voltage across this o N triode with the
condenser will be F — anode and grid
very nearly equal ¢ connected together
to the maximum or k to form the diode
peak voltage of the s Ll— anode. During the
applied - potential. first  experiments
If a sensitive milli- < with the instrument
ammeter is con- this valve proved
nected in series so satisfactory that

with the resistance
the two together
form a DC voltmeter and measure the
potential across the condenser.

The whole is, in fact, very similar to a
power supply using a valve rectifier with
a condenser input filter ; the.output volt-
age is very nearly equal to the peak value
of the AC voltage from the transformer so
long as the load is light. Information on
the factors governing the choice of the
values of capacity and resistance can be

Fig. 1.—Circuit diagram of the diode -peak
voltmeter.

it was retained per-
manently, but there
is no reason why a normal diode should
not be used if desired.

It was also found during experiments
that a reduction in filament voltage from
2.0 to 1.5 volts had no appreciable effect
upon the calibration, so that a single dry
cell can be used for filament supply.

! “Voltage Measurement at Very High Fre-
quencies,” E. C. S. Megaw, B.Sc., D.1.C., The
Wireless Engineer, February, 1936.

When the voltmeter was first built it was
noticed that the temperature of the valve
filament was increased by induced RF
when making high-voltage measurements.
In the interest of valve life a condenser was
connected directly across the filament pins
to eliminate this effect.

No particular care is necessary in the
construction of the unit, but good com-
ponents of low leakage are necessary and
the wiring should be arranged to reduce
stray. capacity to a minimum. If access
can be had to a megger or ohimmeter the
one-megohm resistance should be chosen
so that its value is a few per cent. on the |
low side rather than the reverse, as this will
tend to correct for the low reading error
normal to the meter. The voltmeter should
not be regarded as a precision instrument,
but on comparison with a slide-back valve
voltmeter it was found that for voltages
over 100 the error did not exceed about
6 per cent., the reading always being low.

The input impedance of the instrument
is approximately equal to a 100,000-ohm
resistance shunted by a few micro-micro-
farads of capacity.

When using the meter it should be
placed as close as possible to the apparatus
under test so that the connecting lead may -
be kept as short as possible, and the lead
connected to the filament side of the diode
joined to the earthy side of the circuit being
tested.

It should be remembered that the cali-
bration is in terms of peak volts, which
must be multiplied by 0.707 to give RMS
values, assuming a sine waveform.

Applications of the Peak-voltmeter

The writer is constantly finding new
uses for the meter, but a few of the more
obvious ones are given for the guidance of
readers.
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Transmitier Measurements—

For neutralising a transmitter, the volt-

meter is connected across a portion of the

-anode inductance and the transmitter
switched on with the HT supply to this
stage disconnected. When the anode cir-
cuit is tuned to resonance a reading will be
obtained on the meter (unless the amplifier
is already perfectly neutralised).

This reading should be reduced to zero
or a minimum value by adjustment of the
neutralising condenser, retuning the anode
circuit after each adjustment. In this way
an amplifier can be neutralised consider-
ably more accurately than by the usual
neon tube or flash-lamp bulb methods.

When an untuned feeder is correctly
terminated there should be no standing
wave along its length. It is easy to detect
standing waves by connecting the volt-
meter across the feeder wires at several
points less than one-quarter wavelength
apart,

If all the voltages so measured are not
substantially the same the feeder is incor-
rectly terminated, and adjustment should
be made at the end remote from the trans-
mitter.

Some idea of the power
carried by a correctly termin-
ated feeder can be obtained
by : Vz)‘&?AK

Power = 7

where Z is the characteristic
impedance of the feeder.

For example, a peak voltage
of 110 volts across
a 600-ohm feeder
would indicate a
power of about 10
watts.

I1f the voltmeter
is connected across
a parallel tuned cir-
cuit (such as an
absorption  wave-
meter) and a small
vertical aerial con-
nected to the diode
anode end of the
coil, a rough field-
strength measuring
device results.

This should be
taken away from
the transmitter to
some point in the

2
B8 or
Z
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frequency, the voltage across this is then
measured. A carbon rod resistor is suit-
able for this purpose and its resistance
can be determined by means of an ohm-
meter ; if the value is substituted in the
place of Z in the formula the power out-
put can be calculated.

Power Output

Power output can also be tackled from
another angle : A class “B”’ or “C’’ am-
plifier can be regarded as a generator
which is effective over alternate half-
cycles, the flywheel effect of the tank cir-
cuit being sufficient to carry over during
the period when the valve is inoperative.
From ordinary electrical engineering
theory the power output when working
into a pure resistance load (a tank circuit
tuned to resonance can be regarded as a
pure resistance) is given by :

Power output =

VRMS IBMS VFEAK IPEAK

VPEAK IPEAK .

EEE e —-—:;—-_—-2 el

2 2z /2 4
Where V and I are the RF anode voltage
and current respectively.

There is a relationship between the RF
anode circuit of a valve and
the DC anode current I, as
shown by the anode circuit
milliammeter. In the case
of a class ““B’’ where the
grid is biased to anode cur-
rent cut-off in the undriven
condition this relationship
is:

Irmx = Idc

open near the
aerial, adjustments
can then be made
to the transmitter
and aerial to obtain maximum reading. If
the absorption-wave-meter is tuned to a
harmonic frequency the presence of har-
monics can be detected and steps taken to
eliminate them.

In practice the reading obtained with
this device is small, but if made more sensi-
tive by the addition of a triode DC ampli-
fier it can be used to determine horizontal
aerial directivity patterns.

The simplest method of measuring trans-
mitter power output is to load up the trans-
mitter by a resistance whose impedance
value does not change appreciably with

This view shows the positions of all the
. components required for the valve voltmeter ;
note the method of mounting the valveholder,

This can be substituted in the original ex-
pression giving:

M = 0.78 VPEAK Id“'

Power output =
In this expression there are two variables,
viz., Iz and V., the former is read
directly from the anode current meter
and the latter by connecting the diode
peak-voltmeter between the anode of the
valve and earth. In this way the power
output of a stage can be determined.

In the case of a class ““C’’ amplifier
where the valve passes anode current over

JUNE 1st, 1939.

1/3 of the cycle the relationship between
I and I is changed and the power -
output formula becomes :
Power output = 0.9 V.« s

It should be remembered that I, is in
amperes and not in milliamperes. If the
aerial coupling is varied and readings of
I and V,,,, taken for each adjustment,
the product of these two can be plotted
against the degree of coupling and the
setting for maximum power output deter-
mined.

The choice of the correct value of ““Q "’
for the output tuned circuit of a trans-
mitter is a matter of some importance par-
ticularly when telephony is used. To
determine “Q’’ an RF ammeter should
be included in series with the tuning con-
denser to measure circulating current, and
the peak-voltmeter connected across the
whole of the tuning inductance. The am-
plifier is loaded up by the aerial in the
normal manner and the two meter read-
ings noted, “Q’’ then being equal to
0.707 times the product of the meter read-
ings divided by the power output. For
example, if the peak-voltmeter reading is
200 volts and the ammeter 1.0 ampere,
the power output being 10 watts, then:
Q =
0.707 X200 X I

- = 0.707 X 20 = I4 approx.

HENRY FARRAD’S SOLUTION
(See page 506)
THE inductance of a rectangular loop 6
inches by 3 is about o0.42 uH, which
has a reactance at 56 Mc/s of 150 chms,
The 25-puF condenser has a reactance at the
same frequency of — 110 ohms. So actually
the condenser with its leads is effectively an
inductance, having a reactance of 150-110,
or 40 ohms, and which, therefore, is about
o.x puH. The effect of shunting an induc-
tance across the whole or part of a tuned
coil is to reduce the total effective inductance
(inductances, like resistances; are reduced
when in parallel), and hence the frequency
is increased.

If the leads must be long, it is better for
them to be close together, for not only is the
inductance thereby reduced, but also the
radiation resistance, which is responsible for
the increased loss. If very close, of course,
the capacity is excessive ; there is a certain
best spacing for any set of circumstances.
But at best the arrangement is not likely to
be very satisfactory, and every effort should
be made to shorten the leads.

The Wireless Industry

AYLOR ELECTRICAL INSTRUMENTS,
LTD., 45, Fouberts Place, London, W.r,
have prepared advance specification sheets of
their Model 70 and Model 75 multi-range
meters which are to be released at the end of
this month.
< < <<
Philips Lamps, Ltd., are now installed in
their new eight-storey premises at Century
House, Shaftesbury Avenue, London, W.C.z.
The telephone number, Gerrard 7777 remains
unchanged.
<& < <> <>
Dry batteries suitable for American portable
sets additional to those mentioned under this
heading, have been introduced by ‘' Drydex.”’
They are the Type 1158, 14 volt, 2fx2§x4
inches at 2s. 6d. and Type 1159, 45 volts,
43 x 22 x5% inches at 3s. gd. Both are fitted
with sockets for 2-pin plugs.
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BROADCASTING IN CANADA
The C.B.C. and Their Majesties’ Visit

ITH the wvisit of Their
Majesties to the Dominion
of Canada the broadcasting
organisation of the Country has
come into prominence. Such an
Empire link-up as that organ-
ised by the Canadian Broadcast-
ing Corporation for May 24th,
which culminated in the mes-
sage -of the King, speaks
volumes for the efficiency of the
organisation.

At present the Dominion net-
work consists of ten stations
operated by the C.B.C., and
twenty-seven privately owned
stations which are affiliated with
the C.B.C. In addition to these
there are approximately fifty
privately owned stations, none
of which have a power greater
than 10 kW. No new privately
owned station will be permitted
to use more than 1 kW. With
such. a vast country, network
broadcasts necessitate the hire
of many thousands of miles of
telephone line, and it is note-
worthy that roughly 2o per cent.
of the Corporation’s revenue is
expended on line rental charges.

High-power Chain

The Corporation’s plan is to
have a chain of high-power
‘stations across Canada which
would cover the whole country.

C.B.C. has four
50-kW  stations—CBF  (Mont-
real), CBL (Toronto), CBA
(Sackville, N.B.), and CBK
(Saskatoon, Saskatchewan).
There are also CBR (Van-
couver, B.C.) 5-kW and five low-
power transmitters in Ontario
and Quebec.

Although at present not repre-
sented in the short-wave field,
the C.B.C. is seeking permission
and assistance from the Federal
authorities to establish a short-
wave service.

Major W. E. Gladstone
Murray, who has been general
manager of the C.B.C. for
nearly three years, in an article
in a Daily Telegraph supple-
ment devoted to the Dominion,
says that in a country like
Canada vast distances and dif-
ferences in language and time
zones, of which there are five,
make a regional development
logical and indeed inevitable.

He also states that a scheme
discussed by representatives of
the B.B.C. Empire Service and
the C.B.C. plans for the B.B.C.
to broadcast each week two or
three specially prepared pro-
grammes for Canada in order to
strengthen the broadcasting tie
between the United Kingdom
and the Dominion.

So far the

START POINT AND CLEVEDON
Anti-fading Mast-Radiators

HEN the new B.B.C. 100-
kW, 285.7-metre station

at Start Point is opened by the
Duke of Somerset on the 14th
of this month it is hoped  that
effective broadcast coverage will
be extended over most of
Devon, Somerset, Wiltshire,
Dorset, and parts of Hampshire,
as well as the coast of Sussex.
The B.B.C.
hopeful that the new aerial
system will function according
to a somewhat ambitious plan.
The two 450ft. mast-radiators

employed are 3s50ft. apart, one.

of them being excited directly,
and the other through a phase-
shifting network. Designed for
anti-fading, they are ecach
divided at a height of some
3roft. from ground by a com-
pression insulator bridged by a
suitable impedance. The anti-
fading effect is obtained by ad-
justing this impedance.

It would be a mistake to sug-
gest that this method will
abolish fading entirely. It is ex-
pected, however, that it will
have the effect of greatly ex-
tending the distance at which
fading is first noticeable.

engineers are._

Opening on the same day will
be the little sister station at
Clevedon, Somerset, on a wave-
length of 203.5 metres, which is
now used by Bournemouth and
Plymouth. Using a power of
20 kW, Clevedon will fill in the
gaps not covered by Start Point,
including Bristol and parts of
North Somerset and Devon.

AMATEURS
Problems Facing Britain and
America

HROUGH their national

association, the American
Radio Relay League, 51,000
amateur radio operators have
requested the Federal Com-
munications Commission of the
U.S.A. to permit them to use
" duplex,”’ or simultaneous
two-way transmissions at all
times on amateur frequencies
above 112 Mc/s.

On his return from a confer-
ence with -commission officials
in Washington, Mr. K. B.,
Warner, managing secretary of
the League, reported that the
proposal was being considered
favourably.

British amateurs are per-
mitted to work under the same

rules for ‘‘duplex’ as for
‘““simplex’’ (one way) trans-
missions.

They may transmit
for ten-minute periods- during
any four hours of the day, but
each period of transmission
must be followed by a mini-
mum of three minutes’ listening.

Invasion of the Amateur Band

On Septembgr 1st of this year
the wavelength  allocations
arranged at Cairo come into
effect. European broadcasting
stations may invade a portion of
the amateur 4o-metre band.
American amateurs are taking
steps to protect their present fre-
quency allotments, and in addi-

tion to forming a committee of .

the Board of Directors to work
out its problems the A.R.R.L.
has secured an admission from
the Federal Communications
Commission that they would not

.look with disfavour upon an
attempt by the amateurs to .

blanket reception in the U.S. of
foreign broadcasts on amateur
frequencies.

The G.P.O. in London is con-

THE RECORDING
ROOM of the new
personal recording
studio in the recently
opened HMV.
showrooms in Oxford
Street. The engineer
is watching the
db-calibrated volume
indicator.  Direct
play-back cellulose
acetate blanks are
used and a vacuum
suction pipe to re-

swarf during cutting
is fitted. The double-
glass window looks
on to the studio
where an artiste is
seen at-the micro-
phone.

move the threads of -
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sidering the position of the
British amateur, and a state-
ment regarding his position after
the wavelength change will be
announced by the Post Office
before that change is brought
into effect.

OLYMPIC GAMES
Further Broadcasting Arrangements
HE Finnish Government re-
cently granted eight million
marks to the broadcasting
organisation, Suomen  Yleis-
radio, for the solving of some
of the technical problems which
the engineers have to face in
arranging the broadcasts for
next year’s Olympic ‘Games at
Helsinki.
Finland has but two tele-

| phone cables for foreign com-

munication—one via Stockholm
and one via Tallinn, Estonia.
The latter contains three con-
ductors, of which two will be
available for broadcast relays,
and the Stockholm cable has
thirty-two conductors, of which
eight will be at the disposal of
the broadcasting organisation.
As it is estimated that at least
twenty-five simultaneous com-
mentaries will have to be radi-
ated each day, it has been neces-
sary to resort to recording on a
large scale. An order has there-
fore been placed for forty A.E.G.
Magnetophon iron-powder film
recorders.

It has also been decided
to provide a fleet of seven
vans, several of which will be
equipped for handling two dif-
ferent recordings at once.

A site at Xovisto, near
Bjorneborg, has been chosen for
the new 100-kW short-wave
transmitter which is to radiate
world-wide transmissions on the
Games. The station is to be pro-
vided with Marconi equipment.

GUARANTEED SERVICE

N order to combat the menace
of the unqualified self-styled
“expert’’ service man, the
Danish-  service organisation,
Radioteknisk  Forening, has
taken drastic steps to protect’
the public and the interests of
its members. The association
has launched a guarantee
system, according to which the
organisation as a body vouches
for the work of individual
members.

An adhesive ‘‘ control ”’ label,
to be affixed to any set handled
by members, will be the custo-
mer’'s guarantee that the work
done is beyond reproach and
that the charge is just.

“YARDSTICK” FOR RECEPTION
SPECIAL set, built to in-
corporate all that is best

and representative in modern

receiver design, is now being
used by the Approval Sub-

Committee of the Central Coun-

cil for School Broadcasting as a

‘“yardstick >’ to test the many
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News of the Week—
makes submitted for recom-
mendation for school use.

The Committee’s examination
-of all apparatus takes the form
of an exhaustive listening test
carried out in a room which
approximates acoustically to a
school classroom of about Goo
sq. ft. The ““jury’’ consists of
representatives of the Council,
technical experts, and teachers.

B.B.C. ADVISES FOREIGN
LISTENERS
“{YHOOSE Droitwich in the

daytime, but stick to the
medium - wave Nationals at

night.”” This is the gist of a
letter  which  Sir  Stephen
Tallents, B.B.C. Controller of

Public Relations, has sent to a
number of correspondents from
Central Europe. Many letters
have reached Broadcasting
House from German and other
listeners, who are picking up the
foreign news bulletins but wish
for even better reception.
Listeners beyond 400 -miles
away are strongly urged to try
for the short waves. Inter-
ference by neighbouring stations
using high power seems to be
one of the big bugbears to Con-
tinental listeners striving to
hear the B.B.C. news bulletins.
Says Sir Stephen: ‘‘ We hope
that measures now in hand to
increase the power of our Lon-

don, ~North, Stagshaw and
Welsh =~ Regional transmitters
will improve matters, but

listeners should recognise that
an increase in power is seldom

just a question of turning on a

i)

tap.

BIG-SCREEN TELEVISION

OLLOWING ‘the successful

projection of the Derby by
the new Baird big-screen re-
ceiver at the New Victoria
Cinema, London, Mr. J. L.
Baird told a Wireless World
representative that he is making
. rapid progress with colour tele-
vision and with cinema tele-
vision in England and America.
He hinted at a personal visit to
New York some time in August,
but emphasised his reluctance to
leave his work in England for
any prolonged period.

A cable from America states
that Mr. J. M. Schenck, chair-
man of 2oth Century-Fox films,
has announced that his company
is prepared to take an active in-
terest in television through its
interest in Gaumont-British and
Baird.

Wireless

DEUTSCHLANDSENDER

New High-Power Transmitter

LTHOUGH announced as
being ““under construc-
tion”’ as long ago as early 1934,
the new Deutschlandsender 150-
kW transmitter has only just
been opened and taken over by
the German Minister of Posts.
Situated at Herzberg, fifty-six
miles south of Berlin, it is in
what is sentimentally called the
heart of Greater Germany.

The mast-radiator, which is
over 1,0coft. high, is sur-
mounted by an 8oft. capacity
ring. It is announced that
further masts will be added to
the aerial system to overcome
fading and that the power will
be considerably increased by the
time the Montreaux plan comes
into force next Spring.

Even in the building of this
transmitter, the demands of the
Four-Year Plan, which limits
the amount of foreign metal to
be used, have been met.

FROM ALL

QUARTERS

The Royal Return

WE understand that arrange-
ments are practically complete for
broadcasting commentaries on the
return of the King and Queen. to
this country on or about June
24th.  As we go to press the port
of arrival is still uncertain, but
the B.B.C. is arranging for a
team of commentators to *‘ cover”’
the evént from the moment
Their Majesties land until they
reach Buckingham Palace. It is
hoped also to televise the arrival

at the ZLondon terminus and
possibly  outside  Buckingham
Palace.

Czech Broadcasting

THE administrative organisation
of the Reich Protector in Prague
has founded a department of
broadcasting attached to the Office
for  Cultural - Political ~ Affairs.
The new section is in charge of a
former member of the Ministry of
Propaganda in Berlin. His duties
will involve the supervision and
preparation of Czech programmes
broadcast from Brno, Prague and
Moravska - Ostrava  (the 1.5-kW
transmitter). He will also control
the transmission of the German
programmes from Melnik and
Brno.

French O.B. Unit

A TELEVISION mobile unit is
being constructed in France on
the lines of the B.B.C. O.B. units.
It is expected to be put into ser-
vice during the autumn.

World

Broadcast Television Lessons

A PRACTICAL television course is
being broadcast by Dr. Belcher on
Tuesdays at 2 a.m., B.S.T., from
WiXAL on 6.04 and 11.73 Mc/s.
A recorded version is transmitted
for Europe every Friday at 10
p-m., B.S5.T., on 25.45 and 16.83
metres. . Particulars of the course,
which will continue until mid-
July, may be obtained by writing
to station WiXAL, University
Club, Boston, Mass., U.S.A.
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Lithuanian Peoples’ Set

IN order to increase the com-
paratively low radio density of
Lithuania, the Government has
decided to subsidise the pro-
duction of a cheap standard
receiver on the lines of the Ger-
man Volksempfinger. In addi-
tion, public accumulator charging
stations are being erected all over
the country for the benefit of
listeners  who use battery re-
cervers. )

HOUSE FLAG for
Cable and Wireless,
which was unfurled

at every - branch
of the Company
throughout the world

on Empire Day. The
flag, which comprises
a red St. George
Cross superposed on
a golden cross on a
dark blue ground,
incorporates the
letters C & W. and a
golden crown.

Swedish Commercial Station

THE Swedish Government has
allocated the sum of 1,775,000
kroner (approximately £88,800)
for the construction of a new
transmitting and receiving centre
designed to serve shipping and air
transport which will be erected on
a site at Vallda-Onsala, near
Gothenburg. The present com-
mercial stations at Kungsbackaand
Nya Varvet will be replaced by
the new centre, although retained
as stand-by equipment.

“Believe It or Not”

A C.B.S. broadcast from 8ooft.
below ground in the Carlsbad
Caverns, New Mexico, by Bob
Ripley, of ‘‘Believe It or Not”’

fame, presents unique  diffi-
culties. There is only onc tele-
phone line into the town of

Carlsbad and as that will be
needed for the broadcast, owners
of telephones in the town have
agreed to forego using their
’phones during the half-hour pro-
gramme on June 2nd. This
also means that Ripley will not
be able to receive his cue into
the programme; he will have to
rely on the accuracy of his watch.

Welter-weight Championship by
Scophony ’
Goop reception of the Arm-
strong-Roderick fight last Thurs-
day was. obtained on the
Scophony receiver installed at the
Odeon Cinema, Leicester Square.
The picture, which was of similar
dimensions to that of a cinema
screen, could clearly be seen from
all parts of the house. The bril-
liancy was adequate and the syn-
chrenising held well. Back pro-
jection was used, and the picture
was of reasonably good black and
white colour.

THE BAIRD BIG
SCREEN TELE-
VISION RE-
CEIVER at the New
Victoria - Cinema is
permanently in-

stalled in the front
of the auditorium,
This picture was
taken during the
Derby transmission.

The Industry

AT last week’s Radio Industry
Luncheon at the Connaught
Rooms, the speaker was Mr. S. J.
de Lotbiniére, B.B.C. Director of
Outside Broadcasts, who ex-
plained some of the difficulties of
O.B. work. At the end of the
luncheon members saw the Derby
on television receivers. ‘ ’

Remote Control
THE two cars used in the demon-
stration crash at Cowley were
steered electrically by ‘trailing
cables, and not by wireless as pre-
viously reported.

Morse Code: Revised Version

THE older generation of wireless
men may find it hard to believe
that the morse code, with which
they have been familiar all their
lives, has now been changed. In-
deed, several correspondents have
suggested that our recently issued
booklet, ‘‘Learning Morse,”” is
incorrect with regard to the
““comma’  and “full stop ”’
symbols.  The doubters can rest
assured that the code as given in
the booklet has been revised in
accordance with decisions made at
the Cairo Conference.

Physics in Industry

TuE growing importance of
physical science in almost cvery
branch of modern industry js
reflected in a 15 per cent. increase
in the membership of the Institute
of Physics.  The annual report
of the Institute shows that at the’
cnd  of 1938 the membership
stood at 1,169 as compared with
753 as recently as 1934. The
president of the Institute is Dr.
C. C. Paterson, and the hon.
secretary is Prof. J. A. Crowther,
of the University of Reading.

LE.E. Awards

THE Council of the I.LE.E. has
made awards of premiums in the
Wireless Section for papers read or
published during the session
1938 to the following:—L. W..
Hayes and B. N. MacLarty -
(Duddell Premium), Dr. J. D.
McGee and Dr. H. G. Lubszynski,
Dr. R. L. Smith-Rose and Dr.
H. G. Hopkins, P. R. Coursey and
S. N. Ray.
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Aerial Masts

PRACTICAL - HINTS ON DESIGN AND

Concluded from page 482 of last week’s issue

IFTY feet probably represents the
average span of the usunal type of
receiving aerial, and the dimensions
of steel masts of various heights

have been worked out for this length of
aerial, these details being summarised in
Table HI. The shorter masts are in two
sections, and those over 36ft. in three, this
being necessary as the tubes are not gener-
ally available in longer lengths. If tubes
over 18ft. can be obtained, Table 11 (see
last week’s issue) will indicate by how
much they may be

By R. H. WALLACE

type. The tube ‘will not last long unless
it is properly protected from the weather,
and should be painted every five years,
while the galvanised mast should receive
this treatment after not more than ten.

The part within the concrete may be re-.

garded as safe so long as the latter is in-
tact, but the actual junction of the two is
especially liable to attack, and should be

painted each year.

increased. It is
suggested that the
concrete base, if
used, should be
nine inches square
at the top, tapering
to fifteen at the
bottom. It will be
best to cast it on to = |
the pole before |
erection, as there is
then no difficulty in
supporting the tube
in the vertical posi-

wooden masts .

HE author has previously dis-
cussed the erection of tubular
steel masts, and here summarises the
data necessary for the design of masts
of wvarious heights.
is dealt with, and
hints are given on short masts of the
type that are attached to the chimney
or wall of the house.

The foundation
should, of course,
entirely enclose the
bottom end of the
tube, and should
project some inches
above the soil.
Even taking into
account the
superior life of the
steel tube, it is not
likely that it will
be economically a
better proposition,

The erection of

tion. A mould may

be made in cheap wood, and this may
be stripped. after three or four days,
though the - erection should not be at-
tempted till a week has elapsed so that
the cement may be fully hard.

With regard to the cost of these masts,
it is not possible to give actual prices per
foot, as local conditions vary a good deal.
Most ironmongers should be able to quote
prices and undertake to supply, but it is
evident that those that live near a large
town or industrial neighbourhood will pay
less, and probably be able to obtain the
tubes directly from stock. The cost goes
up heavily with increasing diameter, and
it can be taken that the unsupported steel
pole will, for the tube alone, probably be
at least twice as dear as a normally guyed

unless the con-
structor has special facilities for obtaining
the parts, or the supply of wooden poles is
inadequate ; this-applies more particularly
to the unsupported type. For most people
the wooden pole is not only the cheaper
but is equally suitable, and, given the
proper treatment before erection, may be
relied on for a life of from ten to twenty
years. This is especially the case if the
lower end, which is the most likely to rot,
is set in concrete.

For the present purpose the wooden
pole has the advantage that it is tapered
and there is no need to use different dia-
meters ; also, that there is no need for
jointing, easily the most troublesome part
of the steel construction. Since the taper
is fixed, the design resolves itself largely

TABLE III
Dimensions of Steel Masts, for 50ft. of 7/22 Copper at 29, sag.

Top Section Middle Section Lower Section
Height Total
Type over length,
ground ft. Length, Size and Length, Size and Length, Size and
ft. quality ft. quality ft. quality
AT 25 30 124 1}” Steam. — — 18 2”7 Steam.
AT 36 42 124 14 Steam. 123 27 Steam. L8 21" Steam.
“B” 30 35 17% 1”7 Steam. — — - 18 11" Steam,
“B” 35 40 18 1”7 Steam. 13 14 Steam. . 10 27 Steam.
“B” 40 46 18 1” Steam. 13 1}” Steam. 16 2’ Steam.
“c” 30 35 174 1”7 Gas. — L “18 1} Gas.
“Cc” 35 40 18 17 Gas. 13 13" Gas. 10 27 Gas.
“c” 40 46 18 17 . Gas. 13 14" Gas. - =16 27 Gas.

.“ A” Unsupported with lapped joints and concrete base.
. “B” Guyed, narrow base, with lapped joints and concrete base.
“c” Guyed normal base, with lapped or serewed joints and guys to ea,oh joint.:

CONSTRUCTION

A TN TSRS

Brackets for fixing pole to brickwork. The
ends are “ fishtailed ’’ to give a better hold in
the mortar.

into choosing the necessary top diameter
te withstand the various stresses, the bend-
ing action of the guys and wire, or the
combined action of the wind and wire
pull, if of the unsupported type.  The
stresses imposed by the action of the stays
are greatly increased if their point of at-
tachment is not the same as that of the
aerial, and so attention should be paid to
this point. For poles of 35ft. and over it
is advisable to use another set of guys from
the centre of the mast ; these may be taken
to the same plate in the ground as the
others. If this is not done, the compres-
sive action due to staying may cause
undue bending in the middle of the pole.

The factor of safety allowed for wood
needs to be larger than for steel, as the
former is less homogeneous. However,
this is offset to some extent by the fact
that the wooden: pole is solid, and will -
stand much greater flexure than the steel
one without any permanent bending. As
with steel, the cost of the longer masts will

- be greater per foot than in the case of short

ones, and will depend upon local circum-
stances. It will generally be the case that

‘the wooden pole will work out to-less than
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half the cost of the corresponding stayed
steel one. :

Since the unsupported wooden pole will
have to be of greater -diameter at the top
than that necessary for a guyed one, its
cost per foot will be greater; in fact, the
buyer will have to pay for the piece at the
top which has had to be cut off, and may
thus lose as much as fifteen feet of good
timber before the needed size is attained.
This extra cost is to a certain extent off-
set by the saving in guys and fittings, but,
in spite of this, the unsupported type will
generally be appreciably dearer, though
its neatness is worth the difference to many
people. The life of a wooden pole is
greatly dependent on the precautions taken
before erection. The practice, common
with many for garden timber, of sterilis-
ing by charring in a fire, cannot be readily
applied to a long pole, and, in any case,
might well lead to a reduction in strength.

.
POLLEY \"Y% caLvaNISED

IRON OR STEEL RING

33

16 OR 18 SW.G. —> kol
GALVANIS'%D STEEL

E]

Wireless
World

The best method is to apply hot creosote
or one of the excellent wood preservatives
now on the market, giving two coats at
least. It is an additional advantage to
stand the butt in the tin of preservative
after this for a few days, as the germicide
will then soak up into the grain at the part
where most protection is needed. Before

these remedies are
applied, the bark
must be removed

JUNE 1st, 1939.

back, a sheet of thin metal underneath will
distribute the pressure and prevent cutting
of the wood. The neatest way, however,
is to obtain a ring of metal which will fit
the top of the mast, and fix the necessary
hooks in this; the taper of the pole will
prevent this slipping any farther down and
the aerial pulley may be fixed at the same

TABLE 1V.

Dimensions of Wooden Masts for 501t. of 7/22 Copper at 29, sag.

and the wood sea-

soned for some time. Height Total Diameter ~ Diameter  Diameter
The taper of over length_ at top, at ground, at butt,
natural-grown  tim- Type ground ft. in, in. in.
ber will vary from
. . “A” 30 35 23 6 7
0.1in. to 0.I5In. per - «z» 35 10 5 7§ 8‘*
foot run; an average «A” 40 46 3 81 83
value will be 0.13in., “B” 30 35 2 6 63
and this is the basis B 35 40 2 64 74
for Table IV which B 40 46 2 7% 8
(?I‘ apie , W IC~ “«qor 30 35 ]% 5% 6
gives the approxi- «¢» «35 40 13 6 7
mate thickness “C” 40 46 1} 6} - 74

needed for different
conditions. The top
diameter is the most
important, the others
being given more as ,
a guide to the sizes to be expected at the
other points. The remarks made concern-
ing steel masts are applicable equally to
wooden ones as regards staying and
foundations.  The unsupported wooden
pole will not remain upright in soft soils,
and it will be necessary to fit the kicking
blocks already mentioned or to use a con-
crete base, the latter being the better prac-
tice, especially in waterlogged ground.
The kicking blocks should be about 3ft.
by 4in. by zin., and should be treated as
the pole with preservative. One should be
fitted on the wire side of the mast just
below ground level, and the other at the
butt on the opposite side; these will pre-
vent the slow movement of the pole due
to the pull of the wire, which is always in
the same direction,. while the wind pres-
sures will in time balance out, and are not
likely to cause permanent deflection.

The top of a wooden mast should always
be protected from the rain by a sheet of

KICKING
B'LOC”KS'
3x4x2

I,THICK WOOD OR
JBGALVANISED STEE
PLATE 12'SQUARE

copper or zinc fixed
by means of brass
screws, as shown in
the sketch, otherwise
water will run down
the grain and rot set
in. Some care ought
to be taken, too, with
the attachment of the
guys; if these are
simply taken several
times round the pole
and then twisted

A wooden mast, stayed
by %7/z0 SWG steel
wire, should, if not
affixed on a concrete

base, be secured with
T kicking blocks as

shown. Inthedrawing
GUY WIRES PASSED the base of the masthas
THROUGH 4 HOLES been turned round at
an angle of 9o degrees

relative to the top
section in order to
show the kicking

blocks more clearly.

“ A" Unsupported, with concrete base or kicking blocks.
“B” Guyed, narrow base, with concrete base or kicking blocks.
“C” Guyed, normal base, with guys to plates and guyed in middle over 30ft

point. Such trifling precautions as these
may seem to some to be hardly worth
bothering about, but are, in fact, the most
needed of all, as wood nearly always fails
from rot, and, as long as this can be kept
at bay, will have an almost indefinite life.

Some notes on the erection of the
heavier masts may not be out of place
here, as this can be a very difficult busi-
ness unless tackled in the correct manner.
The best way is to dig the hole so that all
its sides but one are vertical, or nearly so,
the other side being sloped towards the
direction from which the pole is to be
raised. This being done and the required
depth reached, the mast is set so that the
butt is over the hole and the pole is reared
up; as this is done, the lower end falls
naturally into the right place and there is
little danger of the mast slipping sideways,
while, when upright, it can be held against
the straight side until the earth is filled in.
In this way two persons can safely erect
quite tall poles with the minimum of effort.
It goes almost without saying that the
earth should be well rammed with a heavy
block so as to consolidate it after filling in.
In fixing the unsupperted type it will be
advisable to tie temporary guys or struts
to hold the pole vertical while this opera-
tion is performed.

Moulding the Base

The mixing of concrete is not difficult as
long as a few simple points are followed.
The cement should be fresh and the sand
well washed and free from dust. It is an
advantage to include some granite chip-
pings if available. The best proportions
are not critical, one part by weight of’
cement to three of sand and five of gravel
will do nicely, or, if gravel is not avail-
able, one of cement to five of sand. The
whole should be well mixed in. the dry
state before the water is added, and the
amount of this should be the minimum
with which the mixing is satisfactory; on
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‘Aerial Masts—
no account should any of the ingredients
be frozen or at a very low temperature.
‘When the mould is filled, the mortar
should be well tamped with a rod at in-
‘tervals. A good deal of the final strength
‘will be developed in the first three days,

Method of anchoring the lead-in wire in

order to prevent swinging, and to remove

strain from the terminal of the lead-in
" insulator. ‘

and after a week it may be considered
ready to take the full stress, though the
strength will continue to increase for
months. .

" The house end of the aerial will be fitted
to the most handy place, but sometimes
this will be unduly low, and if it is not
desired to sacrifice the benefits of a good
mast in this way resort may be had to the
use of a short pole at this end. This will
naturally be of wood in the majority of
cases. An easy way to mount such a pole
is to use some of the different types of pipe
clips; one of those shown in the photo-
graph published last week is suitable for
screwing to woodwork. There are other
kinds of clip for building into brickwork,
and it should be noted that these are all
sold by nominal sizes, that is, the nominal
size of the tube they fit; a 1}in. pipe clip
will thus fit a pole of nearly 2in. diameter.
The sizes of the various standard tubes
were given in Table II. . The strength of
such short poles may be reduced some-
what below that of the longer masts, and
a top diameter of 2in. would be enough for
a 15ft. pole supporting 6oft. of 7/22 wire.

Where the chimney is high enough an
upper support consisting of a simple hook
such . as that illustrated will be strong
enough. - It is hardly necessary to say that

Wirgless
World
it is advisable to fit a pulley at the house
end of the aerial ; certainly those who have
once ascended to the roof in bad weather
to replace a broken wire will not attempt
again to do without such a fitment. The
rope that is a necessary link between the
aerial proper and the wall should have a
diameter of not less than lin., and it is
preferable to buy it tarred; this reduces
the strength a little when new, but makes
it much less susceptible to the weather.
Where poles of large size are to be fitted
to the wall, special brackets are needed ;
one such is illustrated. Brackets or clips
built into brickwork should be at least four
courses below the top of the wall, or the
bricks above may lift. A cement and sand

579

mortar will be found suitable for fixing.
The swaying of the lead-in during windy
weather may give rise to some fading
unless it is anchored in some way before
the lead-in tube is reached; this is easily
done with one or two of the stand-off in-
sulators that are procurable. At the same
time, the terminal is relieved of the strain
due to the aerial. The detailing of the
above precautions may bring a smile to
the faces of some of the old school of
amateurs who started their listening when
tall masts and good aerials were necessary
to get any results at all. There are, how-
ever, many who have only recently taken
an interest in these matters, and it is to

- these that this article is addressed.

In Next Week’s Issue

" Five-metre Portable Transmitter

THREE- VALVE CRYSTAL -CONTROLLED SET

HIS transmitter has been designed

primarily for portable use and derives
its power from a six-volt accumulator. It
is economical to operate and as the HT
consumption is less than 70 mA either a
vibrator HT unit or a small rotary con-
verter, or dry batteries can be used.

As it is intended to be employed for
CW transmissions as well as for telephony
good frequency stability is essential and
this is achieved by employing a 7 Mc/s
crystal-controlled -oscillator. - Though the
working frequency is within the 58.5 to
60 Mc/s amateur band there are only
three valves.

LIST OF PARTS

Twin Midget condenser, 30 m-mid. each
section

Twin Midget Special condenser (double
speed vanes)

[

=]

1 40-m-mifd., condenser Premier
Tro, 40T
1 15-m-mfd., condenser Premier
Tro, 15T

o.01 mfd., mica condensers
T.C.C. Type “M”’

N

9 0.002 mid., mica condensers T.C.C. “M"”’
1. 25-m-mid., ceramic condenser T.C.C.
1 150,000 ohms, 1 watt resistance Erie
2 100,000 ohms, 2 watts resistances Erie
1 30,000 ohms, 2 watts resistance Erie
1 25,000 chms, 2 watts resistance Erie
1 5,000 ohms, 2z watts resistance Erie
1 350 ohms, 2 watts resistance Erie
1 250 ohms, 2 watts resistance Erie
2 5 ohms, 1 watt resistances Erie
1 Piezo-electric Quartz Crystal frequency
between 7,310 and 7,495 kc/s .
i QCcC. “ur
Closed circuit jacks Bulgin J6

Ultra-short-wave choke- Eddystone 1011
RF choke, 1.35-mH, 18 ohms resistance
. Premier
1 50 m-mid., air dielectric trimmer Polar C8o1
11 Midget Frequentite insulators
. Eddystone 1019
Eddystone 1028
Clix X218

-

2 2}-in. insulators

2 Octal valve holders

1 Frequentite 5-pin valve holder
. Eddystone 1074

Bryce 5C2

2 4-way connector blocks

4 Miniature Direct drives Eddystone 1099

2 Top cap valve connectors Belling Lee

4 Shaft couplings, }in. bore Bulgin
Miscellaneous :

1 Peto-Scott

Aluminium screen, 44X 53in. ‘

Plywood chassis, 12X6X 1}in.

Plywood chassis, 12X 4} X 1din.

Wooden panel, 16 x 13 X tin.

Panel side supports, 12X 6in.

Small insulated brackets, centre 1}in.

above base. .

2 Small aluminium brackets, centre 1}in.
above base. ~

5 Pieces Paxolin, 14X 11Xx%in. for mount-
ing jacks; 12in. Paxoline rod }in. dia-
meter for condenser couplings.

Quantity No. 20 SWG, and No. 15 SWG
enamelled copper wire.

2 Paxolin formers:

(1) 4in. diameterx1iin. long.
(2) 1in. diameter X rdin. long.

Quantity No. 16 SWG and No. 18 SWG
turned copper wire, sleeving, 3in. and
3in. round head No. 4 screws.

12in., %in. outside dia. copper tube for
P.A. tank coil.

Valves:
2 6V6G valves
1 TVO3-10 valve

N N ok b

Tungsram
Mullard
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UNBIASED

Music Unmasked

APPARENTLY touched several of the

medicine men and witch doctors of the
musical world on the raw the other week
by my attempt to de-bunk some of the
superstitions of their craft, and conse-
quently they have been busily engaged
in a great ‘‘smelling-out”” orgy. One
great medicine man of music was particu-
larly incensed at my daring to compare
my pianistic efforts with those of
Paderewski. He insists that the differ-
ence between myself and expert piano
operators is due to their possessing what

Medicine man

tention that this alleged mystic attribute
can all be reduced to pressure in lbs.-per-
sq.-in. on the piano keys and to time in-
tervals in milliseconds.

In spite of all the flood of correspond-
ence I have received, I remain absolutely
unrepentant and still insist that all art is
merely applied science or, as 1 would

prefer to call some of it, misapplied

science. The famous pianist who pounds
out the Lambeth Walk on the keyboard
in the Queen’s Hall is merely employing
scientific principles of weight and measure-
ment, although he doesn’t, of course,
realise it any more than the lark knows
that it is employing well-recognised prin-
ciples of aero-dynamics in order to get up
to the height it does.

One correspondent who objected to my
description of the piano as being a
mechanical reproducer of music and to my
assertion that it is impossible to create
music without a mechanical reproducing
instrument, thinks that he has caught me
out by trinmphantly asking what 1 think
about the female voice divine.  Unfor-
tunately, the Editor won’t allow me to
express my true opinion of it on the
ground that this is a respectable journal.
1 will content myself, therefore, with say-
ing that the human voice with its vibrat-
ing vocal chords and resonance chambers

“is as much a mechanical device as the
piano.

As for the “‘soul’’ business, to which I
have-already referred, it is true.that some
people, such as Bach and Ambrose, for
instance, appear to have an innate gift
which others cannot acquire, no matter

how hard they study, but this remark is
also true of a prizefighter. It is merely a
matter of the particular arrangement of
the electrons which compose their brains.
One day, no doubt, with a little further
scientific research, we shall be able to re-
arrange these electrons at will by subject-
ing them to the influence of suitable ultra-
short waves and so produce prizefighters
or composers according to the needs of the
moment—or even change one into the
other —and so avoid the shocking waste
and inefficiency of the present haphazard
hit-and-miss arrangement of the human
race.

To complete the rout of the musical
fraternity I would like to prophesy that
in less than a hundred years’ time the
piano, the saxophone and all the other
tools of the musician will be in the museum
along with the lyre and the dodo. All
music will be reproduced by strictly wire-

less principles, using oscillating valves to .

create a medley of musical tones and over-
tones undreamt of by even the most
advanced of our modern musicians.

Ye Olde Radyoe Shoppe

AM not one of those ultra-modernistic

sort of people who can see no good
in anything belonging to a past age,
and insist that if we must build our
houses in Tudor style we should at
least be consistent and leave out such
modern amenities as main drainage
and electric lighting. = If people of this
sort really want to be consistent they
should eschew houses of any type and go
and dwell with the beasts of the field, for
it is quite impossible to build any sort of
house without embodying some ideas of a
past age. Even roofs and walls them-
selves are merely ideas borrowed from our
remote ancestors of the mud-hut era, and
I should like to sece any of these ultra-
modern gentry build a house without
either roof or walls, although I must con-
fess that in these days of dugouts and
trenches we are getting pretty near it.

There are, however, very definite limits
to the extent to which it is permissible to
copy the style of a past age and yet still
retain our- self-respect, and I very
definitely came up against it the other day

when driving through. an old-world town.

in Surrey. My attention was first
attracted by a television aerial which
appeared to have been in receipt of such
strong signals from the Alexandra Palace
that its vertical members had been bent to
their own shape by the incoming waves.
Being of an admittedly inquisitive turn
of mind I drove towards the place on
which the aerial was perched, and was
astonished to find a radio dealer’s shop
built in pseudo-Elizabethan style with
which the television aerial had been de-
signed to harmonise,  Over the old-

By FREE GCRID

fashioned diamond-paned window was the
legend ‘“Ye Olde Radyoe and Tele-
vysyonne Shoppe.”” Worse was to come,
however, because no sooner had I stepped
inside the shop than I was confronted by
an “‘Elizabethan”’ television set with all
the claborate ornamentation of those
spacious days. The crowning effort, how-
ever, was the labelling of the controls,
and I had just got to ‘“ Ye Bryghtnesse
Controlle "’ when I passed out, and it took
several tankards of mead and sack to re-
vive me.

When I finally came round I found the
proprietor himself dressed, admittedly
very appropriately, in doublet and ultra-
shorts, ministering to my wants. The
wriggles in the television aerial were, he
told me, an attempt to ‘‘ Elizabethanise *’
(what a word!) it. What incensed me
most, however, was that the whole build-
ing had recently been constructed in this
fashion to harmonise with the genuine old
buildings in the town. 1 could have
understood it if he had attempted to
make the best job he could of an existing

genuine Elizabethan but to
deliberately construct it!
the dealer was busy tuning in

Swynge Musyke.”

Refainment and Soft Soap

IVVONDER how many of you, as you
lounge in luxurious ease listening to the
B.B.C. programmes, think of the more
humble cogs in the great broadcasting
machine which-make your enjoyment pos-
sible. I must confess that I did not do so
until I was hurrying out of one of the ad-
ministrative offices of the B.B.C. at
Broadcasting House one evening last week,
and in my haste tripped over a charlady’s
bucket. Accustomed as I am to char-
women of the more vulgar sort, I was
astonished to be addressed in correct

building,
As I left him
(X3 YC

B.B.C. accents, the good lady apologising

profusely for the unfortunate technical
hitch as she picked me up and wiped me
down.
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A Selection of Queries dealt with by the Information Bureau, and chosen
for their more general interest, is published on this page.

Pre-tuned Quality Receiver

THE illustration of our Pre-tuned Quality
Receiver given in the Supplement
Booklet * Better Reception’’ accompanying
otr issue of March 2nd last has led to a
revival of interest in this set, and enquiries
have been made for the .constructional
details.
Unfortunately, the issue of The Wireless
World of September 2sth, 1936, in which

Presuming the metal front panel has been
earthed, hand-capacity effects are usually
traceable to condenser spindles not being at
earth potential so far as RF is concerned,
to RF currents in the headphone leads, or
to proximity of the aerial lead-in to the
headphone leads, or to the operator.

Insulated extension spindles on tuning
and reaction condensers should materially
improve the handling of the set, and it
would be worth while also to include an RF

the operator to the aerial lead then has
negligible effect on the tuning.

The addition of an RF stage and attention
to the other matters mentioned should go a
long way towards eliminating the present
troubles.

Television Interference

‘N?HILE testing a television set with
headphones connected to the output
of the vision receiver a reader

was surprised to hear quite

A\

RS 'S 1.2000
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strong morse signals and also
what appeared to be broadcast

or, at. least, weak telephony.
Our enquirer is interested in the
probable origin of these signals.

With a superheterodyne, sig-
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nals from the higher frequency
end of the short-wave band may
be receivable if the oscillator is
working on the lower beat. Itis
¢ customary to employ an IF of
the order of 13 Mc/s in tele-
vision ‘sets  so that the lower
S - oscillator beat. will be on or
about 32 Mc/s, and signals
could be received from commer-
cial and broadcast stations work-

The circuit of the RF and de-
tector portion of the Pre-tuned
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Quality Receiver is shown on
the left, while below is the cir-
cuit of the AF amplifiers and

the theoretical circuit was given, and which
also contained-the reference numbers of the
various resistances and' condensers, is now
out of print. "It may be helpful to prospec-
tive ‘constructors of this set, therefore, to
reproduce here the complete theoretical
circuit as it appeared originally.

Despite' the time that has elapsed since
the set was designed it is still quite suitable
for the normal requirements of local station
reception, and although the selection of the
three pre-tuned programmes is effected by
means of a switch, it possesses the essential
features of the more up-to-date push-button
type of receiver, but the results were
obtained in a different manner.

It is not felt necessary even at this date
to suggest modifications since only a very
comprehensive change in the circuit would
in any way improve its performance.

The AF amplifier is a modified version of
the original push-pull quality amplifier, and
differs only in that the components have
been limited to the bare minimum. Its per-
formance is, however, in no way impaired
by this simplification.

Hand Capacity

A SHORT-WAVE receiver consisting of a
detector and AF amplifier is proving
rather troublesome on account of hand
capacity affecting the tuning, and although
a metal panel has been fitted it is still im-
possible to remove the hand from the dials
without ‘“loosing "’ the signal.

power supply unit.
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filter in the headphone leads, or alternatively
use low-resistance headphones with a
screened-primary  output transformer.

It is our experience that a short-wave set
is always more docile to handle if it in-
cludes an RF stage, as this effectively
isolates the aerial from the detector valve.
When the valve is oscillating, for CW re-
ception or for searching, the oscillations are
confined to this stage, and the proximity of

ing in the region of 19 Mc/s (i.e., 15-16
metres). . .

The RF stage, if one is fitted, would neces-
sarily be broadly tuned, which will render
it less discriminating than in a receiver de-
signed for sound reception only. Moreover,
the selectivity of ultra-short-wave tuned cir-
cuits is not high at the best of times, so
that image signal interference is quite pos-
sible under certain conditions.
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[ etters to the Editor

Negative Feedback

IN ‘the article, ‘‘ Negative Feedback in RC
Amplifiers,”” of the November 17th,

1938, issue of The Wireless World, and

again in the more recent articte by F.

Langford-Smith, a series negative-feedback

circuit is shown.

be interested in how I have reduced inter-
ference on my shaver by 85 per cent. on
medium and long waves by fitting, as shown
in the accompanying diagram, two external
condensers, rated at the mains voltage.
From other simple experiments I have

This circuit is simi-

lar in principle to
one developed by
the writer in De-
cember, 1936, for a R3
locally produced all- <
wave receiver,

It is Dbelieved
that while the cir-
cuit given in the
above articles is
simpler, the one
shown in the accom-
panying diagram
has the advantage
of giving a lower
hum level when
used in poorly fil-
tered receivers. It Vi
has the additional
advantage that the
feedback voltage is
inserted in  series
with both the anode
load resistance and
the grid leak. A dis-
advantage is the
reduced anode volt-
age on V1 caused by T

HT+

LI

'.‘r01

R1

I

oy
o

the drop in R3.
The feedback volt-

——

age divider. consists

of R1 and Rz. Considering the fact that

R3, C1 comprise the ripple filter in the anode

circuit of Vi1, Rz should have as low a value

as possible. F. MACEDO.
Wellington, New Zealand.

Electric Shaver Suppression

BEING the user of an AC/DC electric
shaver (interrupter type) for over two
years, I was very interested in the letter by
Mr. W. H. Pierce, published in the May
11th issue of your journal.
Having found music helped to soothe my
savage beard while shaving the old soap-
and-water way, I naturally suffered quite a

SsMALL CONDENSER
BUILT IN SHAVER

NOLTAGE
. DROPPING
RESISTANCE

aAc/oc
MAINS

setback when using my dry shaver for the
first time ; not music, but interference from
one end - of the tuning scale to the other
emerged from the loud speaker.

Other readers, especially those using inter-
rupter type electric shavers, will no doubt

made, SW and especially television recep-
tion appears very badly affected by inter-
rupter-type shaver interference. Quite a
lot of direct radiation from the sparking con-
tact appears to take place, making mains

- filtering on these wavelengths very diffi-

cult. Perhaps our old friends Belling and
Lee will be able to assist. The requirements
appear to be an easily connected universal
filter, requiring no earthing, and to be
especially effective on television and MW
bands. Until this becomes available I shall
be enforced to disturb the higher frequencies
for the long period of 4-5 minutes by the
clock each morning.

London, S.E.5. MARCUS GAMES.

Measurement of Orchestral Pitch
’I‘HE description of the Dutch experiments
published in The Wireless World of

May 11th interested me very much, as on
several occasions lately I have noticed in
Continental broadcasts the use of pitches
well above our own standards. In particu-
lar the Berlin Philharmonic Concert, heard
via the B.B.C. last month (with Richard
Strauss conducting his own compositions),
was performed at a pitch quite unreachable
on a wood-wind instrument of  mine,
although it has more than the usual scope
for adjustment above the English pitch.

This has surprised me somewhat, because
the standard pitches for concert use in the
countries concerned have for some time been
as follows : —

Great Britain (New Philharmonic) a’=439,
c"=522 c/s.

The Wiveless World, Jume 1st, 1939

The Editor does not necessarily
endorse the opinions of his
correspondents

France (Diapason Normal) a’=435, c’=
517 C/s.

Germany a’=437.5, c"=520 c/s.

(The German figure is taken from the cata-
logue of a world-famous German maker of
bassoons and other instruments.  English
brass bands play nearly a semitone above
this group of pitches.)

Thus, theoretically the two Continental
countries use lower pitches than ours, but
the results of the Dutch tests (mean values
438.5, 440.4 and 441.2 c /s respectively) bear
out my own more scattered experiences, and
this would indicate that the adoption of a’
=440 c¢/s as an International Standard
would mean less hardship to those countries
than one might infer from the theoretical
figures. American pitch is already standard-
ised at this value.

The experimental results also show clearly
that with skilled players the initial tuning
of orchestral instruments is, to a certain ex-
tent, less important than the constant en-
deavour of the individual performers to play
in tune with one another. The uninitiated
would be surprised at the amount of ‘‘ clean-
ing-up ’ that can be carried out in a given
chord by slight variations of lip-pressure,
etc., on the part of the wind-players, in addi-
tion to the more obvious methods available
in the string department.

Radio engineers and others, when discus-
sing musical pitch, usually mutter “ Middle
C is 256" (i.e., ¢”"=512), but this latter
pitch is not used for musical purposes (unless
by chance), being purely an invention of
physicists, and derived from a hypothetical
and inaudible low C. of exactly one vibration
per second.

The term “‘ Concert Pitch ” is seldom used
in this sense by experienced musicians, as no
fixed technical meaning has been assigned to
it; it has, however, a specialised meaning
(not connected * with frequencies) when
‘“transposing instruments’’ are being dis-
cussed, but that is another story. Musicians
usually call the present English pitch either

““ New Phil,” or ““ Low Pitch ”’ or ‘‘ Flat
Pitch.” ‘“CHALUMEAU.”
Rugby.

Random
Radiations

By “DIALLIST"

Super-power
SO Germany is to build a huge new broad-
casting station, and Russia, as I
gathered the other day from Moscow, is
toying with the idea of a 2,000-kilowatt
plant! I very much doubt whether a station
with a four-figure output rating will prove
worth the huge cost of its erection and main-
tenance. In any event, it is sure to be re-
garded as a nuisance by other stations on
neighbouring channels, even if they are geo-
graphically at considerable distances. With
enormous power behind a transmission a
large spread is inevitable, at any rate when
ordinary receiving gear is in use. That is
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the reason why WLV/ aroused so many pro-
tests from  other  broadcasters that
the Federal Communications Commission
ordered it to reduce its output. Still, in
matters of engineering the giants of to-day
are apt to be the dwarfs of to-morrow. It
may -be that in ten years time we shall
regard 100-kilowatt stations as very small
beer.
. s "

Vision Over the Atlantic
'IN the June issue of Radio News there
appears a photograph of a vision viewing
screen showing the historic picture from the
Alexandra Palace received recently in New
York. It was the first picture worthy of the
name received by high-definition television
across the Atlantic. In it are seen the head
and shoulders of the telephone-exchange girl
in °“ Picture Page.”” Youcan’t call it exactly
a flattering portrait! = But it’s clearly recog-
nisable as the head and shoulders of a girl
with darkish hair and wearing a light-
coloured blouse thing. The image was re-
ceived at the R.C.A. station at Riverhead,
Long Island. The receiving aerial there is
an elaborate affair some 8ooft. long by
150 in width. I learn that the reception of
this image was not just a single isolated in-
stance ; nothing like regular reception has
been found possible, but every now and then
pictures of varying quality are picked up
from A.P.

Not Just Yet

Some lay writers rushed in with forecasts
of regular transatlantic vision services
“‘before very long.”” I am afraid that we're
not likely to see anything of the kind just
yet, unless the waves away down below
5 metres that are to be used for television
radio links in the U.S.A. turn out to have
some surprises in store for us. So far trans-
atlantic television, even of distorted images,
has been possible only when special condi-
tions prevailed in the ionosphere; it must
therefore be regarded as a “‘freak ' affair
and not as something normally to be ex-
pected, with the carrier frequency used by
the A.P. transmitter at any rate.

A World Vision Standard ?

It does seem a great pity that an inter-
national standard for television could not
have been adopted from the outset. © As
matters are, all countries interested appear
to be working on the interlacing system, and
all, I believe, use 50 frames a second. But
in the matter of lines there are two distinct
camps. We, who were first in the ﬁc}d,
plumped for 405, and the French agree with
us. On the other hand, the Germans, the
Ameriocans, and peoples of other countries
have standardised their systems, actual or
projected, on a 441-line basis. We can’t
change now, in view of the assurance that
has been given that no alteration will be
made for some time in our method of trans-
mission. Nor will other countries see the
force of falling into line with us. At present,
then, there seems to be an impasse ; but one
hopes that in years to come it may be pos-
sible for a world standard to be adopted;
it would be so much to the advantage of all

concerned—viewers, experimenters, and
manufacturers.

" e T
Bravo !

Y warmest congratulations to The
Wireless Trader on taking a firm stand
against the sale of domestic electric appli-
ances that cause interference with radio re-

_in the country is about twelve million.

Wireless
‘World

ception. In a leading article the magazine
says: ‘‘ The first duty“of the radio and/or
electrical dealer is to do everything he can
to stop people from buying and using elec-
trical apparatus that is likely to cause inter-
ference.””  You couldn’t ask for anything
straighter from the shoulder than that, and
1 only hope that the said dealers will read,
mark, and ACT, Many and many a wireless
dealer has been doing his best to kill his own
pig during the past few years by urging his
customers to buy household gadgets which
he knows to be strongly radiating. And
one household possessing and using such
things may so exasperate members of
others in their immediate neighbourhood by
persistent interference that several wireless
sets go more or less out of action. I am con-
vinced that the prevalence of unpleasant
noises due to radiating domestic appliances
is one of the main reasons why so many folk
make do with ancient receiving sets.
‘“What's the point,”’” they say, ‘' of buying
a new set if you can’t listen in comfort to

broadcast entertainment? "’

"= "= "a

A Temporary Setback
PROBABLY there’s nothing much to
make a fuss about in the five-thousand
fall in the receiving licence figures at the
end of April. In the natural order of things
we must be approaching the saturation
point; you can’t expect big monthly in-
creases when the licences have reached
8,062,850, and the total number of homes
It’s
true that this was a decrease, not an in-
crease ; but there may be a good enough
explanation of that. If the district in which
I live is any criterion, a larger number of
people than usual moved to new homes on

the March quarter-day. A considerable pro-

portion of these would belong to the 537,571
whose licences expired in April, and prob-
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ably they hadn’t had time to install new
sets, if the old ones had so nearly reached

-the -pensioning-off age that they weren't

worth the trouble of moving. It’s possible,
too, that many who have not moved house,
but whose sets had become too cranky to
use, decided to wait a bit before getting
new ones, and have meantime let their
licences lapse. I'm sure that it is only a
temporary setback; there will be increases
in the future, though not on the same scale
as those of a few years ago.

"= "= "a

Car Ignition Interference

IT is good to see that the British Standards

Association has produced ‘‘B.S. Speci-
fication 833: Radio Interference Suppres-
sion for Automobiles and Stationary Internal
Combustion Engines.”” This has been pre-
pared as the result of co-operation between
the Society of Motor Manufacturers and
Traders, the B.B.C., the Electrical Research
Association, and the G.P.O., who put their
heads together to see what could be done
about it. That something has been done
is great. I had hoped that, having helped
to evolve the specification, the S.M.M.T.
would have decided to adopt it immediately
for all the wvehicles turned out by its
members. Unfortunately, that’s not the
case. It is stated that we are not to expect

. that all new cars and lorries will immedi-

ately be fitted by their makers with sup-
pressor devices. It is suggested that if and
when legislation does come, the specifica-
tion will be most useful to the industry.
True ; but what of the vehicles being turned
out now with probably from five to ten years
of radiating service ahead of them? It'sa
sad business, but what it seems to come to
is that the motor manufacturers as a body
are not going to deal with interference until
they are compelled to. Ah me!

Murphy “74” Series

Quality of Reproduction the First Consideration

AST year’s Aso receiver was designed to provide

reproduction of better quality than is to be
found in the ordinary table model receiver, and the
new A74 goes a stage further.

The five-valve superheterodyne circuit includes two
IF stages and there is no RF amplifier, so that
distortion due to overloading of the frequency-
changer is less likely to occur. Two ‘tuned circuits
precede the frequency-changer on medium and long
waves.

A four-position selectivity control gives better
maximum selectivity (there are six IF tuned circuits)
and a wider audio-frequency response at minimum
selectivity. To avoid over-emphasis of the lower
middle register on speech when using the maximum
selectivity a tone-compensating network is intro-

(Lefty The Avg
table model and
(right) the A74C
console. Provi-
sion for optional
push-button or

duced in the fourth position of the

remote control control.
is made in both The loud speaker, which has been
receivers. specially designed for this set, is 10

inches 1n diameter and is used also in
the A74C console model. Both models are adaptable
for push-button or remote control, and in the console
a sliding loud speaker fret is used to conceal the con-
trol-unit aperture if this feature is not required.

In addition to the usual short, medium and long
ranges, the receiver covers the television sound
channel. The inclusion of gramophone sockets, with
suitable switching in the wave-range control, is a
useful feature which has hitherto not always. found
a place i» Murphy receivers, The price of the table
model will be {16 and of the console fz1.
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Recent

MULTIWAVE DIPOLE
. AERIALS
A DIPOLE aerial is generally
either a quarter or half-wave
long, so that, once it is installed,
any change in the working wave-
length involves matching the feed-
line to the new aerial impedance.
This is particularly troublesomé in
the case of a transmitting aerial
mounted on the top of a high
building or mast, where it is in-

~
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Method of maintaining constant
impedance in multiwave dipoles,

convenient to carry out such ad-

justments.
The figure shows a ‘‘folded-
over’’  arrangement which s

equivalent to a single dipole in
radiation, but for which the ad-
vantage is claimed of maintaining
a constant impedance for different
wavelengths., The outer ends of
the two aerial limbs AB and CD
are connected together through a
resistance R, which is made equal
to " the surge impedance of the
feed-line F. Under these con-
ditions, instead of the wusual
stationary wave formation, a
series of travelling waves are set
up along each limb, moving in
opposite directions from the points
A and C respectively. The
travelling wave system is equiva-
lent to the usual standing wave so
far as radiation is concerned, but,
owing to the surge resistance R,
the aerial impedance remains sub-
stantially constant over a range of
wavelengths. /

Soc.  Anon.
Radio-Electrigues. Convention
dates (France) June 1oth, 1937,
and June 8th, 1938. No. 500162.

o o o ¢

des  Industries

NAVIGATIONAL BEAMS FOR
AIRCRFT

NE method of marking-out a’

radio course for guiding an
aeroplane in flight is to transmit
two beams so that they overlap
slightly. One beam 1is modu-
lated with a dot-dash signal and
the other with a complementary
dash-dot signal, the two signals
merging into a continuous note
along the centre line, thereby
giving an indication of the correct
course to be followed.

If any conducting body is
located near the beam transmit-
ters, it is likely to reflect some of
the radiated beam energy, and in

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

this way may create a ‘' false”
guiding line, along which a con-
tinuous signal note will be heard
by an approaching pilot, who may
thus be deceived. -

The invention describes a
method of radiating an auxiliary
beam towards the reflecting object,
and of modulating the beam in
such a way that any false guiding
line produced by reflection can
easily be distinguished from the
true one by its signal note.

Standard Telephones and Cables,
Ltd. (assignées of Le Matérial
Telephonique Soc. Anon.}. Con-
vention date (France), June 11th,
1937. No. 499712.

o o © (]
ULTRA-SHORT-WAVE
RECEIVERS

HE circuit shown is of the so-

called ‘‘brake audion’ type
in which the incoming signals are
applied through a tuned input cir-
cuit LC to the braking electrode
B of a short-wave valve. The
control grid G is positively biased,
so that the electrons are set into
oscillation about it, though there
is a general ‘“drift’’ towards the
braking electrode.  Rectification
takes place between the latter
electrode and a further grid D, the
resulting stream being directed to-
wards the more positively biased
anode A to develop voltages across
the output resistance R.

According to the invention, the
biasing voltages on the electrodes
are such that secondary emission
place at the positively
biased grid D, and the stream is
amplified accordingly. At the
same time the grid D serves as a
screen between the anode A and

the braking electrode B, and thus.

PROJECTOR TUBES FOR
"TELEVISION

HE figure shows an electrode
arrangement used for the final
acceleration of the electron stream
in a television - receiving tube of
the so-called projection type. The
tube is designed to produce on the
screen S, which is four centimetres
square, anm image in which each
picture point, one-tenth of a milli-
metre in diameter, has an in-
tensity of approximately 10 candle-

lnventions

order of 15000. The biasing
voltages are derived from a. series
of potentiometer resistances K,
which are arranged in parallel and
connected to equally-spaced points
around each ring. To prevent dis-
tortion the current dissipated in
the potentiometer system must be
at least three times greater than
that of the electron beam through
the cathode-ray tube.

Radio-Akt. D.S. Loewe. Con-

. vention date (Germany) July 28th,

1936. No. 499815.

o o o ©

SUPERHET CIRCUITS

TETRODE valve, with the

upper grid positively biased
to give a dynatron action, is used

D R R1 R2 R3 R4

R5 R6
K

\L

K

o~

/
s

Arrangement for accelerating the electron stream in projection-type
tubes.

power. This allows a large de-
gree of optical magnification to be
applied before projecting the pic-
ture on to the final viewing
screen.

To secure the necessary velocity
of impact on the screen, the elec-

receivers.

Use of secondary emission for
amplification in SW and USW

it

F---a—

prevents undesirable back coup-
ling between the input and ‘output
circuits

Telefunken Ges. fiir drahtlose
Telegraphie m.b.H. Convention
date (Germany) July 27th, 1936.
No. 499877.

tron stream, after it has passed
through "the anode A and deflect-
ing plates D, is accelerated by pro-
gressively increasing voltages ap-
plied to a series of ring electrodes
R, R1, Rz, etc., the voltage on
the last ring, RO, being of the

as the local oscillator in a superhet
receiver, and is found particularly
suitable for applying automatic
tuning correction. The ATC
voltage is ‘derived from a pair of
balanced error-detecting circuits in
the usual way, and is applied to
the control grid of the dynatron
oscillator.

The arrangement is intended for
receiving short-wave signals of the
order of 5 megacycles, though it
gives satisfactory results at 100
kilocycles, correcting any fre-
quency ‘‘drift "’ up to 200 parts in
a million.

As compared with the more
usual method of applying the ATC
voltage to a control valve, which
then serves to vary the tuning of a
back-coupled oscillator, the pre-
sent circuit is not only a simpler
arrangement but also avoids un-
desirable damping of the tuned
oscillator circuit.

Standard Telephones and Cables,
Ltd.; R. M. Barnard and W.
Kram. Application date August
30th, 1937. No. 501529.

The British abstracts published
here are prepared with the
permission of the Controller of
H.M. Stationery Office, from
specifications obtainable at the
Patent Officz, 25, Southampton
Buildings, London, W.C.2, price
1/- each.
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EDITORIAL

Inadequate Receivers
No Claim for Protection

: ’ YHAT no wireless user is entitled
to complain of interference
from unwanted stations unless

his receiver embodies all the

anti-interference measures that can
reasonably be expected in the light of
existing knowledge is surely axiomatic.
In the absence of such a principle
wireless development might well be
hampered by any vocal section of
users that chooses to adopt a dog-in-
the-manger attitude by clamouring for
protection against interference, though
at the same time failing to use proper
apparatus whereby that interference
might be avoided.

Of course, the transmitting station is
bound by a similar obligation to work
within the terms of its licence : those
responsible for the station should even
go farther than the strict letter of the
law requires by operating the trans-
mitter in such a way as to avoid causing
unnecessary interference. Out-of-date
gear should be replaced even before it
becomes compulsory to do so. The com-
plaints, now fortunately becoming rare,
of broadcast listeners regarding inter-
ference from spark transmitters were,
for instance, entirely justified, as that
method of transmission has long been
obsolete except for a few special
purposes.

A case of unjustified demands for
protection against interference comes
from America, and the circumstances
are such as to merit the consideration
of those concerned with the design and
production of broadcast receivers in this
country. It appears that, due to the
growing tendency to omit adequate pre-
selection from American broadcast sets,
listeners are suffering from image inter-
ference from amateur transmitters
operating on various bands. Receivers

COMMENT

are getting worse instead of better in
this respect and the American Radio
Relay League, the amateur trans-
mitters’ association, fears now that its
members’ privileges may be restricted.

QST, the official organ of the League,
records the opinion that “ the 1939 crop
of receivers is the most generally un-
satisfactory that has been produced in
many a year.” The public has been
educated to demand such external re-
finements as push-button tuning and
remote control, and, as price competi-
tion is keen, there is little money left
for the fundamentally important parts
of the receiver. '

Preselection has apparently been the
first thing to go, with the result that
the receivers, though not lacking in
adjacent-channel selectivity (which al-
ways impresses a potential buyer) are
inferior to earlier models in their ability
to discriminate against signals of non-
broadcast services.

There is perhaps some excuse for
sketchy preselection circuits in the
simplest and cheapest kind of broadcast
superheterodyne, but we hope that the
American example of neglecting this
important section of the receiver will
not be followed too far in this country.

B.B.C.-Baiting
New Style

HE lay Press has recently pub-

lished letters from many parts

of the world on the alleged
difficulty of receiving B.B.C. pro-
grammes abroad. Complaints from
Scandinavia have already been refuted
by our local correspondent, and, judging
by the obvious lack of knowledge dis-
closed in most of the other letters, the
opinions expressed are equally to be
suspected. Their publication seems to
have served no useful purpose.
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A COMPACT CRYSTAL-CONTROLLED
SET FOR FIELD DAY USE

HERE has been a tendency in the
past to think too little about the
design of_ a portable transmitter
for use on the ultra-high fre-

quencies.” When asked what one proposed
to make, the customary answer was: ‘“ Oh,
T expect it will be something simple—just

a couple of valves as a push-pull oscil-

lator,” or ‘“ An XYZ valve, as So-and-so
told me it worked well in the last set he
.used.”” During the past few months, how-
ever, many amateurs have begun to realise
that these obsolete types of five-metre
transmitters will have to give place to
something a little more in keeping with
present-day  ultra-high-frequency  tech-
nique and that a serious effort must be
made to evolve a transmitter that includes
a satisfactory means for stabilising the fre-
quency. This is all the more necessary
since it is almost certain that CW trans-
mission will be employed to a much-larger
extent than hitherto, for it must be re-
membered that this method of signalling
greatly increases the range of any trans-
mitter.

The design of a crystal-controlled five-
metre portable is an interesting problem,
as the HT consumption must be kept down
to the absolute minimum and a high degree
of efficiency maintained throughout.

As economy Is essential, the equipment

illustrated here should meet the require-
ments of those who are without the con-
venience of an electric supply. The fixed
station is not quite so restricted in its
source of operating voltages, since a small
generating plant could be used. When
the transmitter is required to be sufficiently
compact for easy transportation from one
position to another the HT supply becomes

‘an important factor in its design.

A truly portable set would of necessity
have to be restricted to quite low power
operation, but as this type of set is rarely
needed for amateur activities a slightly
more. ambitious design was visualised, it
being assumed that the mobility- of the
equipment need not extend beyond the
ability to transport it conveniently from
one place to another.

Economy was broadly interpreted, and
so the basic frequency was taken as being
of the order of 7.2 Mc/s, as quartz crystals
for this frequency are readily obtainable.

Among the first arrangements tried was
a two-valve transmitter in which the first
valve, a pentode, was operated as a har-
monic generator, having its anode circuit
tuned to the fourth harmonic of the
crystal. This gave an RF output at ap-
proximately 29 Mc/s, and it was pro-

posed to double the frequency again in -

the following, which would also be the
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ive-Metre Portable

final, stage and thus feed the 58 Mc/s
output direct to the aerial.

Though this idea seemed quite promis-
ing at the outset, it did not appear so
satisfactory when examined in a more
critical mood, owing to the small amount
of RF power generated at 58 Me/s com-
pared with the DC power consumed by
the set.

The first valve required about 35 mA at
250 volts, while the second and final stage
demanded 65 mA, and then gave only
about two watts output at the working
frequency.

HT Consumption

The reason for the very low efficiency
was traced to the small amount of driving
power available for the final frequency

. doubler. Quite good results with this type

of set have been obtained .by some
amateurs, but usually they have been
impossible to repeat, as the success of
the original set depended solely on the
particular valves that were used.

So far as the experimental layout men-

tioned here is concerned, the input re-
quired exceeded the amount one had in
mind, which was about 70 mA at
250 volts. Limiting the consumption to
70 mA broadens the scope of the set, as
either HT batteries, small LT-operated
generators, or vibrator HT supply units
can be employed. ) ‘

Since no worth-while improvement,

_either in reduction in input power or in

“
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ANY opportunities can be found during the summer to operate

a portable five-metre transmitter under ideal conditions.

The

set described in this article contains three wvalves, one of which is a

crystal controlled oscillator, yet it is economical in ils consumption.

Though intended for CW transmission, modulation can easily be
apphlied either for ICW or for telephony.

RF output, could be made with this
arrangement, it was finally abandoned
and a three-valve transmitter assembled.

In the new set the RF output from the
first stage was at 14.5 Mc/s, and the
second and third valves were operated as
frequency doublers. Valves and operat-
ing conditions were chosen to limit the HT
consumption to 30 mA for the first two,
and 40 mA for the final valve, making a
total of 70 mA.

By using a Tungsram 6V6G valve in
the first and second stages, and with the
first arranged as a tritet oscillator, fre-
quency doubling to 14.5 Mc/s, an
adequate RF output could be obtained
for an HT consumption of about 10 mA
only. '

The second valve gave about 3 watts
output on 29 Mc/s for an HT input of

been tried it was decided to employ a
Mullard TVO3-10 as a push-pull frequency
doubler for the final stage; the
circuit of the transmitter thus
evolved is shown in Fig. 1. From
this it will be seen that the first
and second valves are capacity-
coupled, but that between the
second and third link coupling is
employed.

It was necessary to avoid any
direct form of coupling in this case, as the
input to the last valve has to be arranged
in push-pull. ~ Another factor that weighed
in favour of link coupling was that the
stray capacities across both L3 and L4
would be materially reduced, thereby en-
abling a higher L/C ratio to be employed
in their respective circuits.

Since the frequency has been multiplied
up to 29 Mc/s at this

point. in the trans-
mitter unduly high
stray capacities must
be avoided so far as
possible.  Also, with
link coupling the set
can be split into two
units, which fitted in
very nicely with the
particular form of
construction shown
in- the illustrations.
Built in this way, the
transmitter can be
fitted in a cabinet
measuring 16in.
high, 13in. wide, and
7in. deep. Cathode
resistances R6 and
R8 provide a mini-
mum grid bias for the
second and third
valves, but when an
RF input is applied
to these stages addi-
tional grid bias, de-

The five-metre output is conveyed to the aerial by a low-impedance
feeder terminating in the single-turn coupling coil shown here.

only 20 mA. This certainly seemed
promising, for 3 watts at 29 Mc/s should
be ample to drive another frequency
doubler and achieve a reasonably good
RF output at the working frequency,
despite the low HT power available.

The main difficulty is, of course, that
as the frequency is raised the losses go up,
and it is by no means easy to maintain a
high order of efficiency.

After many different arrangements had

pendent upon the
magnitude of the in-
put voltages, is ob-
tained from resist-
ances R4 and R7. These bias voltages are
generated by the rectified grid current
flowing through the resistances.

In the case of the second stage there is
just under 1 mA of grid current, which
will produce a potential difference of about
100 volts across R4. As there is 5 mA of
grid current in the third stage, the 25,000-
ohm resistance R7 supplied an additional
bias of about — 160 volts.

There was no need to include a cathode
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bias resistance for the oscillator, as the
low-screen voltage prevents an excessive
rise in anode current even if the valve
stops oscillating, when oscillating grid bias
is obtained from R1. For the same reason
it is quite unnecessary to fit an indicator
lamp in series with the crystal, as the
crystal current is only just sufficient to
produce a very faint glow.

Crystal Frequerncy

The fundamental frequency of the
crystal should be chosen to place the oper-
ating frequency between 58.5
60 Mc/s—that is to say, one ground for
a frequency between 7,310 and
7,495 kc/s; the one supplied by the
Quartz Crystal Co. for this set oscillated
on 7,353 kc/s, which gave a working fre-
quency of 58,824 kc/s (58.824 Mc/s).

Coil L1 is wound on a 1iin. length of
3in. diameter Paxolin tube, and has 24
turns of No. 20 SWG enamelled copper
wire. It is a close-wound coil and occu-
pies just under one inch. A Polar air-
dielectric trimmer of 50 m-mfds. maxi-
mum capacity is used for C1, and between
one-half and two-thirds of the full capacity
is needed for correct operation of this
stage. Both L1 and Cr are mounted below
the chassis.

The position of L2 and C6 may seem
a little unusual, as it is customary to con-
nect this circuit direct to the anode of the
oscillator valve. Actually, all that has
been done in this case is to transpose L2 C6
and the RF choke, which is generally used
as the grid impedance for the following
stage, when capacity coupling is
employed.

Coil L2 is wound on a 1}in. length of
1in. diameter Paxolin tube, and has twelve
turns of No. 20 SWG DSC wire.
Enamelled wire would serve just as well,
and the only reason DSC was used in this
case is that a suitable coil was available.
The turns are spaced to occupy a winding
length of 1fin. A more efficient coil
could be designed, but this one gave an
RF output quite adequate for the purpose.

and -
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Five-Meire Portable Transmitter—

It is necessary to pay more attention to
the design of the coils L3, L4, and Ls,
owing to the higher frequencies to which
these circuits are tuned. L3 is a self-
supporting coil having 9 turns of No. 15
SWG enamelled copper wire with the turns
spaced to occupy a length of r}in. It is
mounted on Eddystone midget stand-off

Wireless
‘World

Twin Midget of 30 m-mfds. per section is
fitted. One of the same make is also
used for C16, but at our request it was
modified by the makers and has double-
spaced vanes. There are three moving
and three fixed vanes in each section,
which gives a capacity of about 15 m-mfds.

per section. ,
This condenser tunes a coil having 6
turns of }in. outside

diameter copper tube
spaced to occupy a
length of 1$in., and
the mean diameter is
1tin. HT is fed to
the wvalve wvia an
ultra-short-wave RF
choke connected™ to
the centre turn of the
coil.

The chassis for this
stage measures
12in. x 43in. x 1in.,
and its top surface is
6in. above that of
the one below.

A word of " ex-
planation may not
be out of place con-
cerning  condenser
Cry. It is not essen-
tial, but it was fitted
solely as a pre-

The grid circuit of the final stage is arranged in push-pull using a
The connections to the link coupling coil can

split-stator condenser.
be seen on the left.

insulators and has a mean diameter of
1 inch.

These two stages form one complete

unit, and they are assembled on a ply-
wood chassis measuring 12in. x 6in. x
1}in. deep. A metal chassis could be used
if preferred.

' Mounted above this unit is the final fre-
quency doubling stage, and the layout on
this shelf is arranged so that the input
circuit is immediately about the output
end of the second 6V6G valve: The link
coupling coils each have two turns; the
one on L3 is at the low potential, or HT
positive, end, and the two turns are wound
-outside the coil with a clearance of }in.
all round. As the coupling coil for L4 has
to be located in the centre, this being the
low potential point so far as RF is con-
cerned, it was more convenient to place
it inside L4, as the centre-tap lead comes
away from the outside of the coil and
passes down through a hole in the chassis
to R7. Coil L4 is also a self-supporting
one and consists of 10 turns of No. 15
SWG enamelled copper wire with turns
spaced to occupy 13in., the mean diameter
being rlin.

Final Stage

A frequency doubling stage of the kind
shown must be laid out with some care,
as it is most important that the leads from
C13 and the two grids be as short as pos-
sible. Long leads here, and also to the
anode condenser C16, will breed trouble
in the form of parasitic oscillation. A
split-stator condenser must be used for
C13 and Ci16, and for the former a JB

cautionary measure,
for if the moving
vanes of Cib acci-
dentally touch the

fixed ones there will be a short circuit on

the HT ly. This condenser merely
) e Should

isolates C16 from the earth line.
a metal chassis be used C16
must be mounted on an 1n-
sulated bracket. All con-
denser spindles are at earth,
or virtually at earth, poten-
tial so far as RF is con-
cerned, but all the
same they are isolated
from the dials by short
Paxolin rods {in. dia-
meter.

Resistances Rg and
Rr1o are included to
suppress parasitic os-
cillation and they must
be joined direct and
with quite short leads
to the anode clips of
the valve.

As will be seen
from Fig. 1 and
from the illustra-
tions, there are
five jacks in the
circuit.  Three,
which in the
front illustration
can be seen
along the bottom
of the panel, are
for  measuring
the anode and
grid currents of
the two 6V6G
valves. Looking at the front panel their
order from left to right is J1, J2 and J3,
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while J4 and J5 are in the centre of the
panel and above J3 and J1 respectively.

With all adjustments correctly made and
a suitable load coupled to the output valve
a milliammeter plugged into J1 should
read about 10 mA, in J2 between 0.8 and
1.0 mA, in J3 22 mA, in J4 about 5 mA,
and in J5 between 38 and 42 mA, with an
HT of about 250 volts.

Milliammeters were not permanently
fitted, as it was more convenient to use a
multi-range meter, such as an AvoMinor,
as the one instrument would serve also for
voltage measurements.

Aerial

Finally, means must be provided for
feeding the RF output to the aerial, and
the system employed for this set was a
half-wave dipole with a low-impedance
feeder joined to the centre. A single-turn
coil coupled to the centre of L5 was ac-
cordingly used, and a crude but quite
effective variable coupling is arranged by
mounting the coil as shown in the illustra-
tions.

The coil; a single turn of No. 18 SWG
tinned copper wire encased in ‘insulated
sleeving, is inserted between the centre
turns of L35 and its position varied to give
maximum current in the feeder.

An RF ammeter connécted in one of the
feeder lines can be used, but a small flash-
lamp bulb answers quite well if a suitable
meter is not available.

The question of power supply will, for
the present, be left in abeyance, but it is
hoped to deal with the matter at a later
date. Suffice it to say that any form of

Adopting a double-deck form

of construction results in a

very compact set, yet all parts
are quite accessible.
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Five-Metre Portable Transmitter—
supply at 250 volts capable of delivering
70-75 mA will operate the set.

Likewise the question of modulation for
telephonic transmissions is a matter for
separate treatment. It requires an ampli-
fier of sufficient overall gain to suit the
particular microphone used and it must
give at least four watts output.

For CW transmissions a Morse key can
be. inserted either in J1 or J3; the former
is, however, the better position. A simple
key filter consisting of a 1 mfd. condenser
with a 1,000 ohm resistance in series and

joined across the key contacts can be in-

cluded if interference is experienced from
key clicks, but when used as a portable set

LIST OF PARTS

1 Twin Midget condenser, 30 m-mfd. each

section, C13 jB

¥ Twin Midget Special condenser (double
speed vanes), C16 B
1 4o-m-mfd., condenser, €6 Premier
Tro, 40T
1 15-m-mfd., condenser, C11 Premier
Tro, 15T

2 o.01 mfd., mica condensers, C4, C17
T.C.C. Type " M"’
¢ o0.002 mfd., mica condensers, €2, €3, C7,

C8, €9, C10, C12, C14, C15 T.CC. “M”
25 m-mfd., ceramic condenser, €5 T.C.C.
150,000 ohms, 1 watt resistance, R1 Erie
100,000 ohms, 2 watts resistances, R2,

R4 Erie

ENI

I 30,000 ohms, 2 watts resistance, R$ Erie
1 25,000 ohms, 2 watts resistance, R7 Erie
1 5,000 ohms, 2 watts resistance, R3 Erie
1 350 ohms, 2 watts resistance, R8 Erie
1 250 ohms, 2 watts resistance, R6 Erie
2 5 ohms, 1 watt resistances, R9, R10 Erie
1 Piezo-electric Quartz Crystal frequency

between 7,310 and 7,495 kc/s
Q.C.C., Type S5
5 Closed circuit jacks Bulgin J6
1 Ultra short-wave choke, RFC2
Eddystone 1011

1 RF choke, 1.35 mH, 18 ohms resistance,

RECI1 Premier
1 50 m-mfd., air dielectric trimmer, €1
Polar C8o1

11 Midget Frequentite insulators

Eddystone 1019

Eddystone 1028
Clix X218

2 24-in. insulators
2 Octal valve holders
Frequentite 5-pin valve holder
Eddystone 1074
Bryce 5C2
Eddystone 1099
Belling Lee
Bulgin
Peto-Scott

ot

2 4-way connector blocks
4 Miniature Direct drives
2 Top cap valve connectors
4 Shaft couplings, }in. bore
Miscellaneous :
1 Aluminium screen, 4% x 54in.
1 Plywood chassis, 12 x 6 X 14in.
1 Plywood chassis, 12 x 44 X 14in.
1 Wooden panel, 16 x 13 X#in.
2 Panel side supports, 12 x 6in.
2 Small insulated brackets, centre 1}in.
above base.
2 Small aluminium brackets, centre 14in.
above base. )
5 Pieces Paxolin, 1} x 1} X }in, for
mounting jacks; 12in. Paxolin rod
}in. diameter for condenser
couplings.
Quantity No. 20 SWG, and No. 15
SWG enamelled copper wire.
2 Paxolin formers:
(1) %in. diameter x 1}in. long.
(2) 1in. diameter x 1{in. long.
Quantity No. 16 SWG and No. 18 SWG
turned copper wire, sleeving, {in.
and }in. round head No. 4 screws.
12in., }in. outside dia. copper tube for

P.A. tank coil.
Valves:
2 6V6G valves Tungsram
1 TVO3-10 valve Mullard
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the filter should be unnecessary. Iis in-
clusion would only be justified if other
stations report noticeable key clicks ac-
companying the transmission.
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usually makes when switched off. Well, I
turned the thing up as far as it would go,
but nothing came out of the extension. As
I had been listening to the News only a

The bulk of the wiring and most of the smaller components comprising the first two valves in

the transmitter are located below the chassis.

Note coil L1 and condenser C1 located in the

right-hand bottom corner.

Applying modulation to the final stage
for telephonic or ICW transmissions can
be accomplished without any change in
the design or in the layout. It is only
necessary to join a plug to the secondary
winding of a suitable modulating trans-
former and plug it into the jack Js.

Though a speech amplifier capable of
giving four watts output is suggested, as
this is based on rough measurements of
the RF output, it might be advisable to
have a little audio power in hand. More-
over, with a different valve the RF output
might be greater than that obtained from
the particular specimen used in this set.

With the grid circuit of the output valve
tuned to resonance, but with the anode
circuit mistuned and no load connected,
the HT current should amount to between
50 and 60 mA. Bringing the anode circuit
in resonance, still without an external
load, will cause a drop in anode current
to about 18 to 20 mA. With optimum
aerial coupling the anode current figure
mentioned previously is obtained.

PROBLEM CORNER-23

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

99, Blomfontein Parade,
Surbiton.

Dear Henry,

Thank you, my boy, for the advice about
having ‘‘tone compensation’ fitted to the
output pentode to make the tone a bit
deeper. It used to sound like an excited
woman and was quite getting on my nerves.
At least, I used to think so, but now 1 would
be glad to have even that rather than
nothing at all. It was like this: your aunt
came to tell me she couldn’t hear it on the
extension; I had the loud speaker in the
apparatus itself switched off, so was no wiser
until she told me; but listening to it closely
there was the very faint scratchy sound it

quarter of an hour before, when I switthed
the speaker off, it didn’t seem that much
could have gone wrong; until I saw that the
extension line wasn’t plugged in. Women
never have any sense where electrical things
are concerned. But unfortunately it was no
better when the extension was plugged in,
or the receiver speaker switched on.
Everything looks all right: the valves are
all warm, and the aerial and earth are pro-
perly connected. What is the matter with
the confounded thing now? By the way, I
notice it doesn’t even make the scratchy
sound now. o
Your Affectionate,
Uncle Adrian.

What is the most probable cause of ihe
sudden failure>—Solution on page 542.

Applied Acoustics. By Harry F. Olson,
E.E., Ph.D., and Frank Massa, B.Sc.,
M.Sc. 2nd edition. Pp. 494 and 278
illustrations. Published by P. Blakis-
ton’s Son and Co., Inc., 1012, Walnut
Street, Philadelphia, U.S.A. Price
$5.50.

HE first edition of this work has achieved

wide recogunition and is to be found on
the bookshelf or—more significant—on the
bench of most works laboratories.

In the second edition the chapters on
fundamental measurements, microphones,
loud speakers and physiological acoustics
have been expanded and now include addi-
tional information on sound spectroscopy,
logarithmic detectors and curve traces,
directional microphones and reflectors,
multiple-diaphragm loud speakers, and the
frequency and volume ranges of speech and
music. The latter is given in a useful
diagram in which the limits are represented
by shaded areas.

An entirely new chapter has been devoted
to horn-type loud speakers, and the scattered
informaticn on this subject given in the first
edition has been collected and amplified.

The new edition is bound in washable
fabric, a~ befits a book which is likely to
be as well thumbed as its predecessor.

F. L. D.
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Rooms, Booms and Decibels

ARE “STRAIGHT-LINE” AMPLIFIERS WORTH WHILE ?

against the reproduction of true

bass. He showed that the lower
register of the average radio set is
illusionary, and ended with a brief refer-
ence to genuine high-fidelity equipment.
I wonder how many readers, after they
had studied the article, classed their
apparatus in the latter category, and
thought that the author’s derogatory
remarks applied solely to ‘‘cottage
pianos,” mouth organs, and the baser
types of radio set, but not to their own
receivers.

It is generally accepted by the outside
world that fishing is the hobby most
calculated to develop the imaginative
faculty, but believe me, the ‘‘quality
bug”’ can produce a degree of self-decep-
tion that would shame the disciples of
Isaak Walton. To those who regard a
loss of 1 db. at 20 cycles as an intolerable
departure from perfection, I would ask,
in all humbleness, the following question.
Suppose that your amplifier is flat from zo0
to 20,000 c/s, and suppose also that the
manufacturer -of your loud speaker has
not exaggerated its bass-reproducing possi-
bilities: how do you get a 50ft. sound
wave tnio your 15ft. listewing room?

The question must not be taken too
literally.  Of course, the sound wave
doesn’t have to be stretched out in a
straight line. The front part of it hits
“the wall facing the loud speaker, and is

FEW weeks ago ‘‘ Cathode Ray”’
outlined the difficulties operating

By N. PARTRIDGE, B.Sc., AM.LE.E.

GREAT deal is heard about the

necessity of eliminating distortion
in amplifiers and loud speakers. In
v this article, however, il is shown that the
acoustic conditions of the average listening
room have a very marked effect on the
reproduction of a wirveless receiver, more
especially at the lower end of the musical
scale. The conclusion is reached that,
although * straight-line amplifiers’ are
highly desirable, theve is no object in

being too exacting in this respect.
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reflected back into the room again. The
wave becomes, as it were, folded-up: But
is a folded wave quite the same thing as
one that passes on its way unimpeded?
The simplest method of reaching a con-
clusion is to investigate experimentally.
An A.F. oscillator connected to one’s

‘amplifier will provide continuous notes of

any frequency and, but for listening, the
job is as good as finished.

Starting with a fairly high-pitched note,
say I,000 c/s, the existence of standing
waves is the most striking thing that is
brought to one’s notice. To hear a stand-
ing wave at its best, close one ear by
placing a finger over it, and move the
head slowly from side to side. In some
positions the note will sound loud, while a

movement of an inch or two will reduce
it almost to nothing.

Standing waves are the result of re-
flections. The original wave train going
in one direction has a reflected wave train
travelling in the reverse direction super-
imposed upon it. Fig. 1 shows the
mechanism diagrammatically. (a) Depicts
the original wave moving to the right and
the reflected wave going the other way,

e., to the left. The sum of the two
waves is shown beneath. At (b) the
waves have been shifted along by one-
eighth of a.cycle (in the proper direc-
tions) and the sum of the two in their
new positions is again drawn below. The
remainder of Fig. 1 repeats the operation
for successive movements of one-eighth of
a cycle.

Although the two waves have been dis-
placed in their respective directions, the
series of curves showing the sum of the
two does not move at all.  There is no
trick about it; it is just a physical fact
that two waves travelling in reverse direc-
tions give rise to a wave that stands still.
Hence one can find the points of maxi-
mum and minimum pressure variation by
moving one’s ear about and searching for
them.

In passing, a few words concerning
wave diagrams would not be out of place.
A sound wave must net be imagined as .
a rapidly moving stream of corrugations
in the atmosphere. It is a pity that waves
on the surface of water look rather like
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Fig. 1.—The topmost curve in each of the elght groups of three curves represents a primary sound wave, the curve immediately below it
indicating a reflected version of it and the bottom curve the standing wave produced by the combination of the original and the reflected wave.
It will be observed that, although the curves indicating the primary and reflected waves are shown displaced in their respective directions—
there being: a shtft -of . one-e:ghth of a- vycle in the case of each group—the curve representing the standing wave remains in the same posmon.
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the diagrams we draw of sound waves in
air. There is no surface to the air in a
room (except the walls), so there cannot be
any surface waves. We are in the posi-
tion of fish in the sea. A winkle doesn’t
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position is not quite the same. Three
modifications must be taken into account.
In the first place, the standing waves get
larger and larger. A 30-cycle note has a
wavelength of about 37ft., and the dis-
tance from a maximum to a minimum will
be of the order of

oft. Both ears will
experience similar

2z

sensations, and, in
addition, whole areas
of our room will be
semi-silent or extra-
noisy. Secondly, we

DOOR \

are not accustomed
to hearing true low
notes in small rooms.
The bass tuba, con-
tra bassoon and

A FRENCH
1 WINDOWS

popular solo instru-
ments in the home.
Thirdly, the ear has
peculiar  character-

L

REOEIVW

istics at the lower

9

end of the scale.
Above 500 c¢fs a

Fig. 2:—Plan of the room in which the tests were conducted. ' The
shaded areas gave a maximum of bass and of resonant frequencies.
_ In the circles A and B, bass and resonances were present in negligible
proportions, but harmonics were very prominent.

room were of brick.

see any waves; he can only feel them. As
the crest of a big wave passes overhead,
the pressure beneath will be greater than
when the trough comes along. Thus the
waves perceived by fish are variations of
pressure, and so also are our sound waves.
The curves of Fig. 1 represent the relative
air pressures along the wave. The
straight zero line is normal air pressure,
points above it indicating a greater pres-
sure and points below it a reduced pres-
sure. If time could be stopped while we
walked algng a sound wave with a sensi-
tive barometer, the variations of pressure
could be measured, and would be found to
follow the curves we draw of such sound
waves. The ear is very sensitive to varia-
tions of pressure, and it is the rate at
which the ear drum is pushed in and out
by the rhythmical pressure variations of a
wave train that enables us to determine
its pitch or frequency.

The Production of Standing Waves

Returning to the experiments, standing
waves will be detected quite easily at any
frequency above, say, 500 ¢/s.  On first
listening to these enormous changes of
intensity from point to point, it is a little
surprising that music is not spoilt by them.
Fortunately, we normally listen with two
ears, and it is rare for both to experience
a maximum or a minimum- at the same
time. Also;, we are used to room effects
in everyday life. Standing waves are not
peculiar to loud-speaker reproduction, but
occur when we talk or make any other
kind of noise in a room. Thus, repro-

duced speech or chamber music should.

not be more distorted than the real thing
‘on this account.
Going down the scale, however, the

‘and  the

change of 20 db. in
the intensity pro-
duces a loudness
variation of the same

The walls of the
N : order ; but at 30 ¢/s

it takes a really big "

wave to be heard at all, and then an in-
crease of 20 db. in the intensity results
in a loudness change of 50 db. * Thus. the
quiet patches of a

double bass are not.
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bass seemed particularly partial ‘to the
corners.

At this point a sideline observation
might be recorded. At the places of
minimum true bass, a disturbingly loud
selection of harmonics was apparent. The
very low tones produced an air vibration
that shook one’s clothes when standing
directly in front of the loud speaker, but
innumerable harmonics and extraneous
noises had far more effect upon the ear
than did this vibration, except in the posi-
tions of maximum boom.

Resonances and Harmonics

A second series of experiments consisted
of standing in various positions, and
slowly gliding up and down the scale,
noting those frequencies giving maximum
sound, i.e., the apparent resonances. This
technique at once yielded better results.

Fig. 2 illustrates the general shape of
the room and the position of the loud
speaker. The shaded areas gave a maxi-
mum of bass and a very large number of
resonant frequencies. On the other hand,
the areas within the dotted circles gave
minimum bass and practically no reson-
ances. It goes without saying that har-
monics were most audible in these areas.

I hope nobody will take exception to my
rather loose use of the term ‘‘ resonance.””
If one stands still while varying the fre-
quency, . the positions of the standing
waves will alter, and as a ‘‘ maximum '’

standing wave will
become  inaudible,
reinforced
areas will seem ab-
normally loud.

The {foregoing is
not intended to be a
philosophical or
scientific résumé of
all the factors bear-
ing upon the be-

(a)

haviour of long
waves in enclosed
spaces. It merely

indicates that trouble

12’ 3

can be expected with
reasonable certainty.

The first series of
experiments at the

lower end of the
musical scale consist-
ed of setting the

oscillator at random,
and walking around
the room listening.
This process did not
lead to any revolu-
tionary  discovery,
but proved without
doubt that the dis-
tribution of sound
becomes very un-

(b)

even as the fre-

quency is decreased. &
Generally speaking,
the centre of the .
room was found to
be dead, and. the
sides * lively. The

Fig. 3.—A very marked 50 c/s resonance was observed in the shaded .
areas indicated in plan (a), it being noteworthy that the: wavelength . -
corresponding to the frequency is roughly twice the width of .the room.
Another resonance occurred at 72 c/s, and gave the sound:patterns-
shown by the shaded areas in plan (b). In this case the corresponding
wavelength approximated to-the room-length. - . .
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approaches and subsequently recedes, the
effect is very similar to that produced by
resonance. It simplifies the description to
use the term, and so long as we know what
is meant no harm will be done thereby.
Two very marked corner resonances (so
called) occurred at 50 c¢/s and at 72 ¢/s,
and the sound patterns produced at these
frequencies are shown in Fig. 3 (a) dand
(b). The wave
length of a 50 c¢/s

Wireless
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applied to the input of the amplifier, and
used as a 50-cycle source. The condenser
and resistance are designed to filter out
any ripple in the supply, and thereby en-
sure a pure 50-cycle signal.

Don’t be deceived because a loud noise
can be heard, or because the loud
speaker vibrates with obvious gusto.
Listen in the corners, under the table,
near the ceiling, and in the radio cabinet.

note is roughly 22ft.
and that of a 72 ¢/s
note 15.3ft. It will
be observed that the
former approximates
to twice the width of
the room, and the
latter to the length
of the room. Many
more symmetrical
patterns could be de-
tected at relatively

~ INPUT

higher frequencies, ot o
but these were not T
fully investigated,

POTENTIOMETER

|

R —

partly because the

=

=

procedure quickly
induces an aspirin-

defying - headache,
and partly because
the results would
not, in any case, be
of any special importance.

No doubt a lot could be said about
large-scale box resonance or room reson-
ance, the effect of reverberation, and the
influence of furnishing, drapery and the
rest of it ; but my object is not to explain
the difficulty away, less still to offer a
solution. I want only to state the demon-
strated fact that in my room, which is
probably representative of the average
listening room, the most perfect equipment
will not reproduce true bass satisfactorily.
In addition, the type of bass heard
depends entirely upon where one is located
in the room.

A Simple Experiment

This statement is not destructive nor
without value. It goes to show that far
too much importance has been given to
response curves as measured electrically.
What does it matter if one’s amplifier is
2 db. down at 30 ¢/s when walking across
the room loses or gains dozens of dbs.?
A reasonably flat response curve is
obviously desirable, but it represents only
a limited achievement, and is not the hall
mark of excellence. No refinement can
be obtained by being finicking over frac-
tions of a decibel while the glaring imper-
fections referred to above are known to
exist.

A partial glimpse of the horrid truth
can easily be arranged by those who dare
to face disillusionment. Filament circuits
of AC sets are usually earthed at one
side or by means of a centre tap on the
transformer ; thus by connecting to one
pin of the first valve of an amplifier, 2
or 4 volts will be obtained. Fig. 4 shows
how this circuit arrangement can be

Fig. 4.—With this circuit arrangement, a 50-cycle note of variable
intensity can be fed into an AC-driven amplifier from the LT winding

of its mains transformer.

Experience will reveal the true 50-cycle -

tone. Then note how little there is of it,
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how much it varies from place to place,
and what a lot of additional sounds can
be heard. After that, try to imagine
what hope there is of hearing a 20-cycle
note. By this time one or two decibels
either way in the amplifier will not seem
so important a consideration, and it may
be appreciated that ‘‘Cathode Ray’s”
synthetic bass is helpful, even in the best
circles.

The Summing Up

The quality enthusiast must change his
outlook.  Enough of this straight-line
fetish. Its only effect is to encourage
manufacturers to equip their laboratories
with rulers instead of oscillators as being
quicker and productive of more remunera-
tive results. There are matters of
greater weight upon which to focus the
attention. Harmonic distortion is still
too prevalent, and in the least suspected
places—I hope to have quite a lot to say
about this at a later date. Loud
speakers, even expensive ones, by no
means compare in performance with the
imagined perfection of an amplifier as
portrayed by its response curve. What is
the use of gilding the lily while so many
weeds await extermination ?

But what can be done about room dis-
tortion ? Well, it may be we shall have to
go back to earphones for high-class listen-
ing. I really don’t know. In the words
of Syd. Walker, ‘“ What would you do,
Chums ? Drop me a postcard.”’

Tone-control Systems

OBTAINING VARIABLE
By W. T. COCKING

N most high-quality apparatus it is
desirable to have some form of tone
control, for the flat frequency charac-
teristic with which an amplifier is

usually provided is not always wanted.
On' gramophone, for instance, a rising

-response at low frequencies is generally

desirable in order to correct for the defi-
ciencies of recording. On radio, an
accentuation of the upper frequencies may
be desirable in order to counteract the
effect of the tuned circuits in cutting side-
bands.

For distant reception and on gramo-
phone a reduction in the high-frequency
response is sometimes necessary in order
to mitigate background noise and needle
scratch respectively, while the ability to
reduce the bass response is also desirable
—especially when speech is reproduced at
large volume. '

The tone control fitted to the average
receiver permits the treble response to be
reduced and nothing more. A control to
reduce the bass response is equally easy
to provide, but is rarely fitted. Controls
to accentuate bass or treble are not often
provided and are considerably more diffi-
cult to arrange,

FREQUENCY RESPONSE

Except with the aid of resonance effects,
which are usually undesirable, accentua-
tion of the bass or treble cannot be
obtained without a general loss of ampli-
fication. Tone-control systems do not in-
crease the absolute amplification at low or
high frequencies, they reduce the ampli-
fication over the middle range so that the
bass and treble are relatively accentuated.

AAA
VVVv—8

T

Fig. 1.—This diagram shows the basic circuit
of the stage for a flat response curve.
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If we have a stage with a gain of 30
<imes and we want to be able to obtain an
increase of 20 db. (ten times) at 50 c/s,
we cannot leave the gain at middle fre-
quencies at 30 times and increase it to 300
times at 50 ¢/s. Instead, we have to re-
duce the gain at middle frequencies to
three times only, and leave it at 30 times
at 50 ¢/s. In practice the gain would
generally have to be reduced still more,

because it would be impracticable to

obtain the normal 30 times at 50 c¢/s. 1f
the gain of 30 times at middle frequencies
is necessary another stage with an ampli-
fication of 10 times or more will have to
be added.

It is this fact which accounts for the un-
popularity of full tone control in commer-
cial receivers, for there is no escaping the
loss of gain. In an endeavour to minimise
it, it is not uncommon to find that a de-
signer will arrange for the full normal
gain to be obtained when a flat response is
required. The tone control is then
arranged to reduce the gain at the middle
frequencies when bass and treble accen-
tuation is required. This method certainly
gives the required {frequency response

T T T e e s e i

OME of the problems encountered

in the design of a satisfactory
and flexible tone control are discussed
in this article and design data is
giwen. In practice, a switch-con-
trolled system wsually proves best
and with two double-pole five-way
switches no less that twenty-five differ-
~ent response curves can be obtained.

characteriftic, but it is very unpleasant to
use, because the major audible effect is
that of a:volume:control!

The apparent volume is chiefly depen-
dent upon the amplification over the
middle range of frequencies and it is im-
perative that this be substantially constant
if the tone control is to work satisfactorily.
It is very inconvenient to have to readjust
the volume control every time the tone
control is varied.

.« The remedy for this state of affairs is
to make the amplification over the middle
range of frequencies fixed at a small per-
centage of the gain which can normally be
secured. An arrangement of this nature
has been used several times in apparatus
described in The Wireless World and has
been found extremely satisfactory.

# When a level response is required, and
in any case over the middle range of fre-
quencies, the circuit takes the form of
Fig. 1. The resistance R is the normal
coupling resistance of an RC amplifier and
C is the coupling condenser; it is made
large enough in relation to the other com-
‘ponents to exercise a negligible effect over
the full range of audible frequencies.

, The normal stage gain is secured be- -

tween the grid and output circuits of the

valve, but only a fraction of the output .
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voltage of the valve is taken off to feed
the next stage. This is done by the volt-
age divider R1 Ra.

Now, to obtain a response which in-
creases as the frequency falls it is only
necessary to include a condenser in series
with R2, as shown in Fig. 2 (a). The reac-
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tance of the condenser increases as the
frequency falls, and so the impedance of
the shunt arm Rz C increases; in other
words, the effective ratio of the voltage
divider varies with frequency.

To obtain a response rising with fre-
quency to give treble accentuation we must

R2
e1 - ez

Y

()

(e)
F—awan >
. ®
c=  3R2
N >
-
. (8)

ez
Y

~(b)

'RI e C

VWV i A
ea@ R2 ez
Y

)

A
ez
Y
(f)
N
/‘f‘ L 2
e ox 3R2 ez
o7 ' ’ <
(h)

Fig. 2.—The fgur circuits for bass ‘‘ lift,”’ bass ‘‘cut,”’ treble ‘‘lift’’ and treble *‘ cut
respectively are shown on the left, with their electrical equivalents on the right.
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connect in series with R2 a reactive ele-
ment which has a reactance rising with fre-
quency ; that is, an inductance. This par-
ticular arrangement is shown in Fig. 2 (e).

Wireless
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product C (R, +R,). This is shown in
Fig. 3. The curve is plotted in terms of
oC (R, +R,)=ot, in order to make it of
universal application ; o is, of course, 6.28
times frequency in cycles per second and

T

e

RESPONSE IN DECIBELS

0.01
0.1

C

wt1 = wC (R1+R2)

Fig. 3.—This curve applies to the circuit of Fig. 2 (c) and (d), and enables the response at any
frequency to be readily determined.

To obtain a response falling at high fre-

quencies Rz is shunted by a condenser so
that the impedance of the combination falls
with frequency (Fig. 2 (g)). A response
falling at low frequencies is most readily
obtained by inserting a condenser -C in
series with the upper resistance as shown
in Fig. 2 (c).
. The equivalent electrical circuits are in
each case shown on the right and e, repre-
sents the output voltage to the next stage
while e, represents the output developed
across the coupling resistance R3 of the
valve immediately preceding the corrector.
The resistance R1 includes the effective
output resistance of this stage; that is, it
represents the sum of the actual series re-
sistance and the parallel value of the
coupling resistance and the valve AC re-
sistance.

The gain -g-l-is normal and given by

g R,, while ovir the middle range of fre-

quencies Z—jzﬁl}%ﬁ—z. The overall stage
s e R, ‘
gain is thus —é-j =g R, Rl_jﬁ—g’ where
g=mutual conductance (A/v.); R,=
R, R,/(R.+R,); and R,=R+R,. The

gain at any frequency can be obtained by
multiplying this expression by other
simple ones which depend upon the pre-
cise corrector used.

It is, however, simpler to use curves
showing the variation in response relative
to this basic value. The simplest is the
bass-cut arrangement of Fig. 2 (d), for the
performance obtained depends only on the

C and R are in farads and ohms respec-
tively. As an example, suppose we want
a drop of 20 db. at 50 ¢/s; the curve shows
that ot,=0.1 and for a frequency of
50 ¢/s w=314, so that t,=C (R, +R,)=
0.1/314=0.000318 F.-Q or 318 uF.-Q.
The product of capacity in microfarads
and resistance in ohms must equal 318. If
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C is made o.01 uF, then R must be 31,800
ohms, |

The response at other frequencies can be
read off from the curve; thus if t, =o.1 at
50 ¢/s as above, then at wt,=1 the fre-
quency is 500 c¢/s and the response is
—3 db. Similarly at wt,=0.05 the fre-
quency is 25 c¢/s and the response is
—27 db. ‘

The case of top-cut with the circuit of
Fig. 2 (h) is equally simple and the re-
sponse curve is given in Fig. 4. The
curve is plotted in terms of ot,=
oCRR,/(R,+R,). It is again de-
pendent on an RC product, but the resist-
ance is now the value of R, and R, in
parallel instead of in series. Suppose we
want a drop of 20 db. at 10,000 ¢/s, then
ot,=10, and as w=62,800, t,=0.000159
F-Q=159 uF-Q.

Increasing Response

The circuits giving bass or treble ‘“lift
are slightly more complicated because
there are two variable factors. There is
not only the time-constant of the con-
denser, or inductance, and resistance, but
there is the amount of attenuation intro-
duced by R, and R, to be considered. For
simplicity we shall denote this attenuation
by B=R,/(R,+R.), and we now have a
family of curves, one for each different
value of B. These are given in Fig. 5 for
the case of basslift with the circuit of
Fig. 2 (b); as before, the curves are
plotted against wt, =wCR,.

It will be seen that there is always a
maximum value of B which must not be
exceeded jif the desired accentuation is
to be obtained. For instance, suppose we
want a response of + 20 db. at 50 ¢/s, then
it is clear that B must not be greater than
0.1. Actually, we cannot well work on to
the left-hand flat portions of the curves,

e

—

N

AN

' RESPONSBE IN DECIBELS

IL wtz=wC

Rt R2
R1+Rz2

Fig. 4—This universal response curve is for top ‘‘ cut '’ with the circuit of Fig. 2 (g) and (h),
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for the response is here flattening out at a

maximum level and we usually want it to

continue to rise as the frequency is
. lowered.

Suppose we choose B=o0.075, then
‘ot,=0.065 for a response of +20 db. 1f
this is at 50 c¢/s, t,=CR,=0.065/314==
0.000207 F-Q=207 uF-Q. At 500 c/s,
ot, will be 0.65 and the response will be

Wireless
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Experience also shows that at 50 c¢/s
and 10,000 ¢/s a maximum lift of 20 db.
is all that is necessary; in many cases a
smaller lift will suffice. Reference to
Figs. 5 and 6 shows that B should not
be larger than o.075 if 20 db. lift is
needed. Taking this value tentatively,
gR,=5/0.075=06.6. This is the normal
stage gain needed apart from the attenua-
tion introduced by the tone-corrector.

o]
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RESPONSE IN DECIBELS

0.01
0.

wt3=wCR2
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Fig. 5.—The bass *‘ lift *’ circuit of Fig. 2 (a) and (b) has this series of response curves. As
explained in the text, B = R, (R, + R,).

+5.2 db., while at 25 ¢/s ot, will be
0.0325 and the response + 21.8 db.

With B=0.05, wt, would be 0.086, so
that CR,=274 pF-Q and at 500 c/s and
25 ¢ /s the responses will be +3.8 db. and
+23.5 db.  This is considerably better,
for in general we want the response at
500 c/s to be as small as possible, and we
want it to continue to rise below 50 c/s.

From the point of view of tone correc-
tion, the smaller the value of B the better,
but unfortunately this entails a low value
of stage gain. It is usually necessary to
make a compromise between the require-
ments of tone control and those of ampli-
fication. At high frequencies, the circuit
is that of Fig. 2 (f) and the two factors
are B and t,=L/R.. The response curves
are given in Fig. 6. A comparison with
Fig. 5 shows that they are of the same
general shape, but reversed from left to
right ; consequently, if we want similar
accentuation in bass and treble the same
value of B is suitable for both.

In order to show the use of these curves
and to illustrate the various factors which
must be taken into account, let us con-
sider the design of a tone-control stage to
precede the amplifier recently dealt with
in The Wireless World*. 1t will be re-
membered that this amplifier requires an
input of 2.5 volts RMS or 3.5 volts peak.
As experience shows that an amplifier
input of some 0.5 volt RMS is about right
for both radio and gramophone, under
average conditions the gain of the preced-
ing stage should be 5 times. Consequently

€
-e} =5=gR4B.

(]

It is higher than can be obtained from
any ordinary triode. It could just be
obtained from a valve such as the Hy4z,
H63, or 6F5, with a coupling resistance
R, of about 0.25 M(Q). Such a large value
for R, is undesirable, however, for in
order to maintain the load impedance on
the valve at a high value R should be
larger than R,. To avoid amplitude dis-
tortion the total load on the valve should
not be much less than 0.25MQ. It is,
however, undesirable to make R very

!« Phase-Splitting in Push-Pull Amplifiers,”
The Wireless World, April 13th, 1939.

Fig. 7.—This diagram illustrates how a pen-

tode can be used in a tone-control system.

As shown here, the response is substantially
flat. .

large, for if it is, stray capacities -across
it will introduce undesirable effects.

With a triode of the MH4 class a gain
of about 23.5 times is to be expected and
if the overall gain is to be 5 times, B must
not be less than o.212. This limits the
possible bass and treble lift to about 12
db.

Using the TSP4 with R, =10,000 ohms,
the maker’s figures show gR, to be 54
times, so that B=0.0925. The valve will
introduce about 3 per cent. second har-
monic distortion; this is with a 250-volt
supply for anode and screen and 3 volts
grid bias. This is not the optimum con-
dition for our purpose, however, and
with an input of only 0.5 v. RMS the
distortion is much lower with 2.5 volts
grid bias only. The valve then takes

‘13 mA. anode current and 2.3 mA.

screen current, so that the bias resistance
should be 163 ohms—a value easily
obtained by using 300-ohm and 350-ohm
resistances in parallel. .
The arrangement is shown in Fig. 7,

+an
+24 BT
//é=lu)7[5
9 + 20| //[‘//B‘V:—. 0.1
5 VV 1
§+m 4ol B =015
1
Z - B=02
;:” +12 L =1
ﬁ 1
€ 48
+ 4
f/
o 17
S v 2 2
_ wl
wta = Re

Fig.6.—This is a similar series of curves for top ‘‘lift *’ with the circuit of Fig. 2 (e) and (f).
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where the tone-control- reactances are
omitted. The gain is 55.6 times, so that
for an overall gain of 5 times B=o0.09.
. The absolute value of R, can be fixed
more or less arbitrarily, but it should be

Wiréless
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+18.4 db.; the response at 500 c/s, how-
ever, would be +4.3 db.

We have already seen that this is rather
much, and our best course is consequently
to use two condensers in parallel—o.05 pF
and 0.015 uF—unless in arranging the

I
y ‘041 mid
e AN re—rd—off o—{

R 0.25 mid

, : R2

(a)
R 0.76H
foan
R2

T (c)
h

(b)

(d)

Fig. 8.—Switching arrangements are shown here for different degrees of response—at (a) for bass
““ 1ift,”’ at (b) for bass *‘ cut,”’ at (c) for treble ‘ lift,”’ and at (d) for treble *‘ cut.”

chosen so that R is fairly large compared
with R,. Suppose we make R,=35,000
R, ,
=0, » th tR1=
R iR, 0.09 so. a
50,000 ohms. This seemsabout right. Now

ohms, then B=

R,=R+R,, but as the valve is a pen-

tode, R,=R, with negligible error. We
thus find that as R, is 10,000 ohms and
R, is to be 50,000 ohms, R must be
40,000 ohms.

The capacity of the condenser C, can
be chosen from Fig. 3 for a negligible
drop in response at 25 c¢/s. Say we allow
a drop of 0.2 db., then ot, is about 4.5
and C is 0.116 pF. We can use the
standard value of 0.2 uF or 0.25 pF quite
well.

Choosing Circuit Values

Now consider bass lift. We have to
determine C of Fig. 2 (b), knowing that
B is 0.09 and R, and R, are 50,000 ohms
and 5,000 ohms respectively. From Fig.
5 we see that we can work to ot,=0.075
and obtain a reasonable curve with a lift
of about 18.5 db. at this point. If we
make this correspond to 50 ¢/s, we shall
have a lift of about 4.5 db. at 500 c/s,
which is rather much.

Suppose we say that the lift at 500 ¢/s
is to be 3 db., then for 50 c¢/s wt;=o0.1
and the lift is about 17.5 db. This
seems reasonable and we have t,=0.1=
oCR,; therefore, C = 0.1/314 x 5,000=
6:36 x 10~* F=0.0636 uF. This is not a
standard value, however, and the nearest
is 0.05 pF. To use this would make
ot,=0.0785 at 50 c¢/s and the response

switching another arrangement is more
economical.

An intermediate stage between a flat
response and the full rise of 17.5 db. at
50 c¢/s is usually desirable.. Let us make
this about 8-9 db. The factor B remains
unchanged, so the new value of ot, is 0.37
and C=0.236 uF. Let us take the
standard value of o0.25 uF, giving

TUNE 8th, 1939.

4

wt,=0.39 ; the response becomes + 8.4 db.

Now if instead of using a separate con-
denser for the full bass lift we introduce
another in series with this one, we have
an alternative arrangement. Actually, a
o.1—uF-condenser in series with the
0.25-pF condenser gives 0.0715 uF and
makes ot,=0.11. This means a lift of
16.8 db. at 50 c¢/s and only 2.5 db. at
500 c/s. : 4

This seems the best arrangement,
therefore, and we can afrange the switch-
ing as shown in Fig. 8 (a). : {

For bass cut we use the circuit of Fig.
2 (d), and from Fig. 3 we find that of,
should be 0.147 and o.41 for drops of
16.8 db. and 8.4 db. respectively at 50 ¢/s. .
The corresponding capacities are 0.0085
pF and 0.0238 uF.

If we use 0.025 uF for the latter the.
intermediate degree of bass. cut becomes:
—8 db. Using o0.01 pF in series with it
for the full cut the capacity is 0.00715 uF
and the response —18.1 db. On the other
hand we can use o0.015 uF, giving a total
capacity of 0.0094 pF, and have a response
of —16 db, :

This is probably the better course and
the circuit becomes that of Fig. 8 (b).

At high frequencies we adopt the same
procedure. For ‘‘lift,”” we use the circuit
of Fig. 2 (f) in conjunction with Fig. 6.
The value of B is unchanged, and for
lifts of +-16.8 db. and + 8.4 db. at 10,000
c/s we have wot, is 9.3 and 2.5 respec- -
tively. The inductances required are
0.735 H and 0.198 H, or say 0.75 H and
0.2 H. The circuit is arranged as in

" Fig. 8 (c).

For top cut the circuit is Fig. 2 (h)
and we use Fig. 4. Taking the same
values as before, ot, comes out at 6.7 and
2.4. The corresponding capacities are
0.0235 pF and o0.00875 uF. For the
larger 0.025 uF is near enough; 0.015 uF
in series with this gives 0.0094 uF, which

7N 0.1 mfd
N
AN
b %\ ==0.25 mid
N

> OUTPUT

0.026 mfd t N {

0.015 mid

>

]

i1

L

Fig. 9.—The combination of Figs. 7 and 8 leads to this complete diagram for a tone-control stage.
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is quite close enough for the smaller. The
circuit becomes as shown in Fig. 8 (d).

The complete arrangement on these
lines can be controlled by two five-way
double-pole switches, as shown in Fig. 9.
Five' different degrees of bass response
and five of treble response are obtainable,
the combination giving a total of twenty-
five different curves,

The writer has used this system a good
deal and found it very satisfactory, but
there is no doubt that it has one draw-
back. That is, that the treble coil is liable
to pick up hum if it is too near the mains
transformer. This can be overcome by
careful placing of the coil.

The possibility of hum pick-up, how-
ever, can be avoided by abandoning the
use of a coil and modifying the circuit so
that a condenser can be used instead.
With the circuit of Fig. 1 it is not essen-
tial to insert ‘anm inductance in series with
R, to obtain top-lift, for it can also be

Wireless
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obtained by shunting R, by a condenser.
The curves of Fig. 6 can still be used for
determining the circuit values, but B is

now R,+R, instead of 2
R +R, DO RIR,

no longer L/R, but CR,, where C is the
capacity shunting R. This value of B is
to be used only for the curves of Fig. 6;
when evaluating the stage gain the old
value is still used.

For the same amount of top lift as
with the inductance circuit B has the
same numerical value, but is (1 +R,/R,)
times as great as the value which deter-
mines the stage gain. Consequently, the
amplification is generally lower than with
the inductance circuit; the latter actually
gives (1+R,/R,) times the gain.

As it is always difficult to secure ade-
quate gain from a tone-control stage, this
is a serious drawback to the condenser
correcting circuit, and it is one which in
most cases makes the inductance method
preferable.

and t, is

Longer Life for Dial Lamps

NEW RECTIFIER FOR

IDGET receivers with the dial light
directly in series with the heaters
of the various valves are subject

to the difficulty that the set ceases to func-
tion if the lamp fails. On the other hand,
if the dial lJamp is in parallel with ene of
the heaters the total drain of the filament
system is greater. As our New York cor-
respondent points out, the new RCA half-
wave rectifier tube, Type 3525-GT, with
a tapped heater element, provides an
escape from this second difficulty. As
shown by the accompanying diagram, the
pilot lamp is connected in parallel with a
short section of the heater and at the same
time is in series with the anode circuit of
the tube. The rectified current through
the anode circuit is,

AMERICAN MIDGETS

reduced by the fact that the rectifier-does
not conduct until the cathode becomes

hot ; accordingly, the momentary current

surge is reduced by 50 mA.

When the 35Z5-GT is used without a
dial light across the short heater section,
the heater wattage is somewhat higher and,
therefore, the output is greater. Without
the dial light, the voltage across the heater
is 35, the short section with which the lamp
is in parallel being responsible for 7} volts
of this. The heater current is then 150
mA and the rectified current has a maxi-
mum value of 100 mA. With the -dial
light shunted across part of the heater,
the distribution of current and voltage is,
of course, changed. The dial-light fila-

therefore, added to
the current avail-
able for heating the.
dial lamp and the
short section of the
rectifier heater
across which it is

+jr

shunted. The dial
light receives about
two-thirds of its
rated current and
delivers about 350

Showing how the pilot
lamp is connected
across one-half of the
heater element of the
new American rectify-

RECTIFIER OUTPUT

Ar'

OTHER HEATERS

SERIES RESISTANCE
AS NEEDED

115V
AC OR DC
MAINS

LAamp

ing valve.

per cent. of its full candle-power and, ii
left on continuously, its life is increased
about five times. Damage due to current
surge at the moment of switching on is

ment takes approximately 110 mA, the
section of heater filament in shunt with
it taking go mA. The voltage drop across
the dial light and its section of heater is

- entire heater.
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5 volts, there being 31 volts across the
The rectified current has
then a value of 50 mA.

The new valve has a glass bulb and is
fitted with an Octal base.

Television
Programmes

Sound 41.5 Mc/s Vision 45 Mc/s

An hour’s special film transmission in-
tended for demonstration purposes will be
given from 11 a.m. to 12 noon each week-
day except Thursday. The National or Re-
gional programme will be radiated on 41.5
Mc/s from approximately 7.45 to 9 p.m.

daily. - . .

“THURSDAY, JUNE 8th.
10.45 a.m.-12.15 p.m., Trooping of the
Colour in honour of HM. The King's birthday.
O.B. from Horse Guards’ Parade.

3, Jack Jackson and his Band. 3.30, O.B. from
the Royal Horse Show at Richmond. 3.45,
249th edition of Picture Page.

9, Phyllis Robins and Robb Wilton in Cabaret.
9.35, British Movietonews. 9.45-10.15, 250th
edition of Picture Page.

FRIDAY, JUNE oth.
3, Foundations of Cookery—Marcel Boulestin,
3.15, British Movietonews. 3.25-4, O.B. from
the Royal Horse Show.

9, Starlight—Carroll Gibbons. 9.10, “ Free to
Roam "—Film. 9.20, “ Living in Hollywood,”
tatk by Molly Castle and Cedric Belirage. 9.30,
“ Rococo,” a comedy in one-act by Granville
Barker. 9.50, Cartoon Film. 9.55-10.25,
* Passion, Poison and Petrifaction,” or ““ The
Fatal Gazogene,” by Bernard Shaw.

SATURDAY, JUNE roth.
3, Cabaret (as on Thursday at 9 p.m.).
4.15, O.B. from the Royal Horse Show.

9-10.30, “ Murder on the Second Floor,” a play
by Frank Vosper; the action takes place in a
Bloomsbury boarding house.

SUNDAY, JUNE 11th,

3, Elizabeth French in Songs with Evel Burns
at the piano. 3.10, Cartoon Film. 3.15, A
Bach and Handel Orchestral Programme with
a Gothic sequence of kaleidoscopic views con-
stituting a visual counterpart to the music.
3.50, Film. :

8.50, News. . 9.5-10.35, ““ Magic,” a play by
G. K. Chesterton.

MONDAY, JUNE 12th.
3-4.30, Peter Haddon in “Good Morning,
Bill,” a play by P. G. Wodehouse.
9, Gaumont-British News. 9,10-10.40, *“ The
Insect Play,” Karel Capek.

TUESDAY, JUNE 13th.
3, British Movietonews. 3.10, Charles B,

Cochran’s “ Night Lights ”” from the Trocadero
Grill Room. 3.55, Cartoon Film.

9, Western Cabaret, No. 3, with Big Bill
Campbell, Evelyn Dall and * Tenderfoot ”
Claude Dampier. 9.45, Acting Bee. 10.30,
“The Plough that Broke the Plain.”’— Film,
11, News.
WEDNESDAY, JUNE 14th.

3, 0.B. from Bull’s Cross Farm where A. G.
Street and the farmer will survey the work for
June. 3.20, Vanity Fair—Furs. 3.45-4.5,
Rough Island Story.

9, Cabaret. 9.25, Cartoon Film. 9.30, British
Movietonews. 9.40, Vanity Fair. 10.5-10.40,
Bach and Handel Programme (as on Sunday at
3.15 p.m.).

3.35-
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Wheels Within Wheels

IT is astonishing what a sympathetic
response 1 have had to my recent
appeal for evidence to support my view
that there is an international conspiracy
in being to get more work out of us by
the simple process of reducmg the fre-
quency of the AC mains in the daytime,
thus slowing down the synchronous
clocks they control, and increasing the
frequency and thereby quickening the
clocks at night time. In this way, we
get a shorter time in bed and more time
with our noses to the grindstone. ~ Now
that the AC clock is so ubiquitous, it is

easy to get people to believe that their
and always have»

ordinary clocks are,
been, erratic.
My heartstrings have been wrung by

the number of letters I have had from

readers thanking me for re\eahng Wh.lt
is the true cause of that ‘‘ tired feeling""
which they get in the mornmg a subject
which provides good ‘‘copy’’ for adver-
tisements, so that it is quite easy to see

that the big bosses in the patent food and

medicine world must be in the conspiracy.
They put money in their own pockets
and, in addition, prevent people from
tumbling to the true explanation of
things.

One of the most interesting letters 1
have received is from a well-known book-
maker, who a year or two ago had AC
mains clocks installed throughout his
sumptuous suite of offices. His sole idea.
was to have absolutely accurate time, a

thing which is vitally necessary to a book-

maker, who accepts telephoned instruc-
tions at his office right up to the moment
of the “off.”” My revelations have led
my informant to assume, with almost

Night starvation.

complete certainty, that there is a con-
spiracy ~within a conspiracy being
operated, so far as he is concerned.

He has, he tells me, been much per-
turbed lately by the monotonous degree
of regularity with which money is being
won from him by the engineer-in-charge
of the generating' station which serves his
office with electric power. Instructions
are telephoned through by this client
about ome minute before the ‘‘ off,”” and
my informant feels almost certain that

what is happening is that ten minutes or
so before each race the frequen:y of the
local generating station is lowesxd so that
his office clocks are two or three minutes
slow, thus enabling the' gineer-in-
charge of the generating station to get the
results from the course in time to tele-
phone a bet on the winner.

I know so little of racing, I fear, that
I can offer no opinion whatever on this
matter, but if these suspicions ana.cor-
rect it is clear that the engineer in ques-
tion will soon find himself doing time in-
stead of doing the bookmaker.

Comme Il Faut

WONDER if you have noticed how
many of the towns of this country,
more especially certain seaside resorts,
are-divided upinto sections oc upied by
the “best people’” and what they regard
as th; ““untouchables.”” I am told that
this sort of thing is rampant everywhere,
and that even homely Hoxton has its
““best people’’ section, while Meyfair
most certainly has its ‘‘untouchables”’
area.
Lest any of you should mistakenly think
that I have in mind such dual towns as
Hastings and St. Leonards, Margate and
Cliftonville, or Southend and Westcliff,
let me tell you plainly that you are quite
wrong. Contrary to popular opinion, there
is no hard-and-fast “'caste’”’ system in
these places. - In St. Leonards, for in-
stance, which is popularly reputed to be
the best end of Hastings, there are very
deﬁmtely plenty of yntouchabh s—you
can’t touch them even for a drink—while
in Hagtings, where one might have ex-
pected a little free-and-easiness, they are,
on the contrary, extremely comme il faut,
this being due, I think, to the fact that
they are still a little touchy over the
French victory there in 1066. The year
before the war, when I was last in Hast-
ings (I mean, of course, the Great War,
and not the Norman Conquest), I was not
at all well'received in a certain restaurant
when I asked for something in French.
My Norman accent was instantly recog-
nised, and I was bowed out rather coldly.
The reason why I have raised -this
matter is that I happened to be passmg
through a very comme il faut district in
Surrey the other day, and was amazed -at
the forest of television aerials I saw every-
where, more especially as the whole of the
district was on DC supply and was also,
I understood, a notoriously blind spot so
far as television was concerned. I was so
puzzled about it that I determined to make
enquiries, and so took the opportunity of
dropping into the first wireless dealer’s
shop I came across.
I was very much taken aback when the
dealer told me that, although he had never
sold even a solitary television receiver, he
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was rapidly making his fortune by supply-
ing and fixing television aerials. He ex-
plained this by the nature of the district,
which was very much of the ‘“ new snob-
bery "’ type. Everybody wished it to be
thought by their neighbours that they had
a television set, and so everybody had a
television aerial, In order to avoid the
discovery that there was no television set
attached to it, social visiting had almost
passed out of existence, and all the local
radio dealers who fixed the aerials were
squared by their customers not to tell the
neighbours about the non-existence of a
television set attached to it.

I am fully acquainted with the old mari-
time wisecrack about many a smart uni-
form hiding a shirtless back, ‘but this is
the first time I have had the truth of it
so strikingly brought home to me. It
makes me wonder whether all these smart
cars that are parked outside houses in cer-

Television triumphant.

tain - districts are really all.. that they
pretend to be. Perhaps you have noticed,
as I have, that these cars never seem to
do-anything but stand outside the houses
of their owners. Nothing could be easier
than for a manufacturer to turn out cheap
papier-maché car bodies which were exact
replicas of the more expensive cars, and I
am wondering whether some manufacturer
isn’t doing it already. Of course, I am
perfectly well aware that these cars are
not perpetually outside their owners’
houses ; they are put into their garages at
night. This would present no difficulty,
however, as to move the cars the few feet
necessary the motive power could easily be
supplied by the son of the house getting
under the bonnet and shoving while father
sat in lordly state manceuvring the steering
wheel. The very absence of engine noise
would all aid the conspiracy, as one ex-
pects an expensive car to be noiseless.
After this television eye-opener nothing
would surprise me. 1 have even begun to
suspect some of my friends when I see
them out with their expensively dressed
wives, and wonder if, after all, there is a
real flesh-and-blood woman  under  the
clothes or merely a radio-controlled robot.
I suppose that a good test would be the
production of a mouse.
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SPANISH BROADCASTING

The Process of Reconstruction

WITH the end of hostilities
in Spain comes the advent
of reorganisation, and the
broadcasting system, now under
the control of the Minister of
the Interior, Sefior R. S. Sufier,
will be one of the first services fo
receive special attention.

During the Civil War 70
Nationalist transmitters were in
operation, and radio assumed
a position of unrivalled impor-
tance. To maintain the public
interest lavish expenditure is
contemplated. A scheme for
station construction is being
undertaken immediately, and
with the object of meeting some
of the expenses consequent upon
the plans, sponsored programmes
will be permitted.

Schools, educational institu-
tions and clubhouses of the
Falangists  (Nationalist  sup-
porters) are to be presented with
tax-free receivers. Cultural
societies, hospitals and even
prisons will be exempt from hold-
ing a wireless licence. The fee for
“the licence is to vary from 2.5 to
100 pesetas, according to the
type of receiver and the finan-
cial position of the licencee, as
indicated by the amount of rent
he pays on his dwelling.

Following the example of Ger-
many and Italy, a State-sub-
sidised Peoples Set is to be made
available to the public at a
nominal cost.

WIRELESS OPERATORS
Admiralty Status »

N view of the increased 're-

sponsibilities of signal and
telegraphist ratings in the
Royal Navy and of the numer-
ous and complex installations in
modern ships, the Admiralty
has announced a general pro-
" motion in these branches.

The senior wireless ratings in
all large vessels and at the R.N.
wireless and signal stations are
to be chief petty officers. The
senior wireless ratings in all
“Tribal”’ class destroyers will
also hold this rank. In smaller
ships the senior ‘wireless ratings
are to be petty officers, except
where only one rating is carried
(such as signalman in a sub-
marine), in which case -he is to
be a leading rate.

These changes will entail an
increase varying from 70 per
cent. in the petty officer rates
to 10 per cent. in leading signal-
men, in addition to correspond-
*ing improvement in prospects.

ELECTRICAL COMMUNICATIONS
The Post Office Engineering Department

WHAT is in effect the history
of electrical communica-
tions in the British Isles is con-
tained in “ The History of the
Post Office Engineering De-
partment,’”’ which gives a brief
yet comprehensive review of the
immense development and pro-
gress in telecommunications that
has been made since the Depart-
ment was formed.

‘“The History of . the Post
Office  Engineering ‘Depart-
ment "’ is No. 46 of the series of

Green Papers issued by the Post

Office primarily for thé informa-
tion of the staff.  Readers of
The Wireless World, however,
will be supplied with a free copy
of the pamphlet if application is
made to Mr. J. H. Brebner, Con-

troller, Press Information and
Publications, General Post
Office, London, E.C.1.

Although nearly a century
has passed since the first electric
telegraph was used in this coun-

THE DIFFERENCE between
these two transmitters represents
25 years' progress in wireless.
Reproduced from ¢ The History
of the Post Office Engineering
Department,’’ the pictures show
part of the rotary disc discharge
transmitter  at Cullercoats in
1914, and (below) the trans-
mitter at Wick, 1939.

- try, it was not until 1870 that all

the existing telegraphs operated
by a number of private com-
panies came under the control
of the Postmaster-General, and
it was then that the Post Office
Engineering Department was
formed.

Before Marconi came to Eng-
land in 1896, wireless systems
were developed by P.O. En-

- of rapid progress.

gineers, but it was the Engineer-
ing Department which gave the
young inventor his opportunity
to improve his systom, and he

was assisted in his experiments
by a number of the engineers.

first Post Office radio
coast ~ were
safety
1926 the Rugby

The
stations on the
primarily - concerned with
at sea. In

the the

and

in

station,
world, came into service,
within a few weeks of its open-
ing, engineers were speaking by
radio-telephone to their con-
fréres in the United States of

greatest

America. The public radio-
telephone service to North
America was made available in
1927. It is a remarkable story
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START POINT’S FIELD
STRENGTH
B.B.C. and Crystal Users
RYSTAL set owners, of
which there are still a con-
siderable number scattered up
and down the country, are not
being overlooked by the B.B.C.
In a pamphlet which the Cor-
poration will shortly issue re-
garding reception of Start Point
and Clevedon, it is pointed out
that crystal set users will be able
to receive the former station
quite clearly if a good outside
aerial is used.  Little hope is
held out, however, for Bourne-
mouth crystal sets unless the
aerial is exceptionally high and
efficient, and the crystal itself
is very sensitive.
. The problem of providing
adequate radio coverage of the-

- West Country has been compli-

cated ‘both by the awkward

" shape of the area to be served _

and its geological
The sub-soil of Devon and
Cornwall, . particularly -in. the
Dartmoor area, is about the

formation.

" worst to be {ound in the British

Isles from this point of view.
B.B.CS engineers estimate that

a trahsmitter 'giving a certain
‘strength of reception at twenty
miles in this district would, over
normal country, give the same
strength at more than sixty
miles, “and, if the path of the
transmitter were over the sea,
at about two hundred miles. For
this. reason the Start Point site
was chosen, as it runs so far out
to sea that the path of transmis-
sion to almost the whole of the
south coast is over water.

| ANOTHER AIR. STATION

ON THE AIR

" Transmitting on the Medium Waves
; THI: longest wavelength to be

used so far by the broad-
casting stations in India is that
of 397 metres, which has been
allocated to Trichinopoly
(Trichy), the 5-kW transmitter
which was officially opened on
May 16th.

This is the second station in
South India, the other being at
Madras, which uses 211 and
60.98 metres. Trichinopoly is
the fifth new centre and the
ninth transmitter .opened by
All-India -Radio since Decem-
ber, 1937, and A.I.R. now oper-
ates eight medium- and five
short-wave stations daily.

The {ransmitter, which is
sitnated about five miles from
the studios in the town, uses
high-power Class B modulation
and a quartz-crystal controlled
master oscillator. The modern

- style of aerial, a mast-radiator

18oft. high, is used.

A receiving centre is being
provided for the purpose of
picking up programmes from
other  A.LR. . centres and
Daventry. . These relays will
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News of the Week—

supplement the local pro-
grammes, which are at present
radiated daily for four and a
half hours.

TESTING AIRCRAFT TRANS-
MITTERS
AN Air Ministry notice to air-
men states that in clear
weather aircraft on the ground
in the vicinity of an Air Ministry
radio station should not transmit
signals for testing purposes
without obtaining prior
authority from the station.
During QBI conditions, how-
ever, ground tests may be made
at aerodromes where there is a
QBI station on the QBI fre-
quency only, without prior
approval, provided that per-
mission to proceed to the take-
off line has been given. When
requiring to make such a test,
the operator should first listen-
in to ensure that he will not
interrupt an established com-
munication and should then
transmit on the QBI frequency
the signal QRK? SOL.

SIR HENRY NORMAN

HE death of Sir Henry
Norman last Sunday, at the
age of eighty, marks the end of
a long and varied career. He is
particularly remembered for his
technical and administrative
work in wireless. In January,
1910, he was the first to be
appointed to the new post of
Assistant  Postmaster-General.
He served on wireless develop-
ment committees as long ago as
1913 and 1914 and was chair-
man of the Imperial Wireless
Telegraphy Committee in 1920.
He became vice-president of the
Radio Society of Great Britain,
a Fellow of the Physical Society,
an Associate of the I.LE.E., and a
Fellow of the American Institute
of Radio Engineers.

Wireless

‘World

TELEVISION IN JAPAN

Recent Advances

SEVERAL institutes in Japan,

among them the Hama-
matsu Higher Technical Col-
lege, the Waseda University,
and the  Electro-Technical
Laboratory of the Department
of Communications, started tele-
vision research as far back as

It is learned that a new
station, complete with studios,
is nearing completion in Tokyo,
and it is hoped that this will be
in use in a month or two. A
mobile television unit has also
been constructed and is now
being used experimentally in

TELEVISION IN JAPAN. Although foreign to eyes accustomed to
the more compact Emitron, the functional principles of this Japanese
television camera, seen in a laboratory in Kinuta-cho, are the same.
Experimental television transmissions have been carried out by the
Japanese Broadcasting Corporation and plans are being made for the
inauguration of a regular service at Atagoyama.

1927. Now the Broadcasting
Corporation of Japan, Nippon
Hoso Kyokai, is undertaking
transmissions from an experi-
mental station. The Corpora-
tion has also established a tele-
vision research department, of
which Prof. Takayanagi, of the
Hamamatsu College, has been
appointed chief.

the capital. The system used in
Japan employs a new type of
tube, known as the Tecoscope,
which is claimed to be admir-
ably suited to outside broadcast
work. As in America, 441 scan-
ning lines are used, with 25 pic-
tures per second, at a frame fre-
quency of 50, with interlaced
scanning.

FROM ALL
QUARTERS

New H.M.V. Appointment

SR RoErT McLEaN has been
appointed managing director of
the Gramophone Company and
the Columibia Graphophone Com-
pany. He has been a director of
Electric and Musical Industries
since the beginning of the year
and he will retain this position.

Spanish and Portuguese Bulletins

Tre daily service of news bulle-
tins in Spanish and Portuguese for
reception in Spain and Portugal
which began last Sunday are
broadcast on short waves only
from the Daventry station of the

B.B.C. on GRX-—9.69 Mc/s
(30.96 metres), and GSA—6.05
Mc/s (49.59 metres). The Por-

tuguese bulletin is broadcast at
11 p.m. and the Spanish bulletin
at 11.15 p.m., B.S.T.

Television Tea Party

A TEeLEVISION tea party pre-
sided over by Sir Stephen Tallents
will be given to television viewers
at Broadcasting House on June
22nd at 4.30 p.m. Since guest
accommodation is limited to 150,
the applicants will probably be
chosen by lot. Following an ad-
dress by Mr. Gerald Cock,
Director of B.B.C. Television,
viewers will be invited to ex-
press their own views on the ser-
vice. They will also be able to
meet members of the Alexandra
Palace staff. Applications, which
should be posted before June
1oth, should be addressed to the
Director of Television, Alexandra
Palace, N.z2.

Police Station Radio

TRANSMITTER-RECEIVER  equip-
ment is to be installed in every
chief police station in the Metro-
politan ayea.. The installations
are primarily intended for A.R.P.
purposes, but in peace time they
will be used for urgent police
matters.

Radiolympia Drive

THE Radio Manufacturers’ Asso-
ciation has arranged a contest
which will be held at leading sea-
side resorts from July 1oth to
August 14th for the purpose of
finding a Miss Radiolympia, 1939.
A theme song is being written for
the contest by a well-known com-
poser, and this competition, to-
gether with a comprehensive pub-
licity compaign, is calculated to
make the public thoroughly
‘“ Radiolympia-conscious’’ by the
time the Exhibition opens on
August 23rd.

LE.E. Wireless Section

SINCE no nominations have
been received other than those
proposed by the Committee of the
I.LE.E. Wireless Section, the con-
stitution of the Committee for the
year 1939-40 will remain as out-
lined in these pages on May 25th.
Mr. E. B. Moullin, M.A., has been
appointed chairman, and Mr.
R. L. Smith-Rose, D.Sc., Ph.D.,
vice-chairman,

- less-equipped
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Palestine Asides

EnGINEERS of the Palestine
Broadcasting Service have been
unsuccessful in tracing the . spot
where it is thought the line from
the studios in Jerusalem to the
transmitter at Ramallah was
tapped for the purpose of super-
imposing seditious remarks during
a broadcast on May 25th. The
previous week the line was cut
during an Arabic broadcast on the
Palestine White Paper.

Australia’s Flying Doctors

WriTING  in this  month’s
Geographical Magazine, Mr.
Michael Terry, the Australian

explorer, tells the story of Austra-
la’s Flying Doctor Service for
which a simple transmitter with a
telephony range of 200 miles and
a CW range of 6oo miles was
evolved. Power is derived from a
bicycle-operated dynamo, and the
transmitter is operated by an
automatic keyboard like a type-
writer.

Police Radio

Tue installation of a new ultra-
short-wave transmitter in the
headquarters of Stockholm’s cen-
tral police force marks the intro-
duction of police radio to the
Swedish capital. The transmitter,
working on 9.4 metres, is in con-
stant communication with wire-
patrol cars and
suburban police stations.

Garrulity on the Air

AT a special conference of fisher-
men called by the Danish Post
Office it was frankly stated that
transmitter-receiver operators were
unnecessarily chatty. Even though
the calls were duly paid for, the
bad habit of over-talkative fisher-
men discussing domestic problems
at considerable length over the

radio - telephone  system was
heartily resented by the Post
Office. The practice was said to

be causing trouble to other ship-
ping interests on account of con-
gestion of calls at the coast
stations. It was announced that
the Post Office would take
measures  to  prevent fishermen
from using their radio equipment
to an unnecessarily protracted
extent in the future.

Iceland’s Listeners
OF every thousand of Iceland’s
population, one hundred and
thirty are now licensed listeners.
The total number on December
31st last was 15,543, which shows
an increase of 1,136 for the year.

Pioneer Retires
Mr. A. CopeLIN, Ediswan Lamp
Works Stores Manager, has re-
tired after fifty years of service in
the works where the first ther-
mionic valve was made,

Civil Aviation Communications

A PRELIMINARY edition of the
Civil Aviation Communications
Handbook, which is based largely
on the ‘‘Réglements du Service
Internationale des Télécommuni-
cations de 1 Aéronautique”’
(R.S.I.T.A.), has been published
by the Air Ministry. It deals with
aeronautical radio and teleprinter
procedure, and copies, price
1s. 2d. post free, can be obtained |
from H.M. Stationery Office,
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Wireless in

INSTRUCTORS AND THEIR
QUALIFICATIONS

HE training of wireless personnel

in any of the fighting Services is

rather a different matter to the
training of men as commercial
wireless engineers. In the latter case,
creative ability of the kind necessary for
carrying out independent research is of the
highest importance ; in the Services, how-
ever, such a standard of technical know-
ledge is unnecessary and may even be
undesirable. Here men are required to be
not so much engineers in the true mean-
ing of the word as operators. They must,
however, in addition to being operators,
possess a sound fundamental knowledge
of the principles of radio communication
based upon a firm, but not too extensive,
grounding in the elementary theory of
electricity and magnetism. :
Wireless instructors in the Services
must have a fairly intimate knowledge of
the various types of apparatus which they
will be expected to handle. While the
intricacies of design will not concern them,
they must be well conversant with the
practical performance and construction of
their equipment, be able to diagnose
simple faults, and carry out repairs of a
straightforward nature. It is, therefore,
easily understandable why the Services, in
appointing wireless instructors, tend to
look more towards those who have acted
as lecturers at a technical institute than to
those whose teaching experience has been
obtained in a more academic sphere.- To
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the Services

By
G. L. MORROW

R.A.F. operators
receive their prac-
tical flying instruc-
tion in planes
specially equipped
with a multiple
installation.

T the present time
A theve exists a
great meed of good
wiveless instructors in

the various defence

Services, but only men
of the vight type are wanted to fill the vacan- |
cies that are being advertised. In this article, ';
the qualifications wnecessary for a good in- i
é structor ave set out by ome who has had |

- . . - ’
1 considerable experience of this type of work. |
’; The information given should also prove of '{
; i
i ¥
H I
] i

inlerest to those who contemplate undergoing
training for any of the Services.

sum up, it may be said that a wireless
instructor in the Services is in the position
of teaching men a trade rather than train-
ing matriculation students for a pro-
fession,

SRy

The Royal Corps of Signals at work.

In general, the prospective instructor
must bear in mind that the conditions of
general training in the Army and Air Force
(and to a lesser extent in the Navy) leave
only a limited period available for tech-
nical training and, therefore, such training
has to conform to a rigidly defined syllabus
laid down by the appropriate authorities.
To this the 1nstructor will be expected to
adhere, and to plan his lectures accord-
ingly. In so doing it is essential that he
should never lose sight of one most im-
portant fact. Technical training in the
Services aims at producing the largest
percentage possible of men trained up to
a predetermined standard of knowledge,
and not the production of a few highly
skilled technicians with the remainder
forming the ‘“also rans.”” In other words,
sound collective knowledge of the subject
is of higher importance than isolated
examples of exceptional individual ability.
The latter, of course, are bound by the law
of averages to appear, but they will do
so automatically, and not because the
system is specially directed to their pro-
duction.

Thorough Knowledge Necessary

Having thus seen what type of wireless
men the prospective instructor is expected
to turn out, we can now consider the quali-
fications necessary for the instructor him-
self, so that he may be in a position to
carry out the task required of him. In the
first place, in this, as in all other branches
of life, it goes without saying that he must
have a thorough and accurate knowledge
of his subject. But—and thisisimportant—
the really successful wireless instructor in
the Services is not, of necessity, the one
possessing the highest academical and/or
practical qualifications, but the one who
can impart his knowledge to others in a
manner calling for the least effort on the
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part of those being taught. Secondly, he
should have good lecturing technique and
sequence. This is largely a matter of per-
sonality helped by experience, and based
on an ability to describe and explain things
in a logical and clear manner. The good
lecturer avoids verboseness like the plague
since it merely wastes valuable time and,
far from impressing his class, usually only
tends to confuse them.

If the instructor knows his job, his
explanations will be couched in simple
language augmented, where necessary, by
easily understood and familiar analogies.
Again, he should never read from notes;
by so doing he will inevitably destroy the
confidence of his class in him because—
and this is especially true of men in the
Services—they will at once assume that he
does so because he is not sure of his own
ground. When on the barrack square the

last thing they would expect would be to .

be drilled by a sergeant who held on
tightly to a copy of *“ Infantry Training.”’

The man who reads his lectures may, -and -

often does, impart useful knowledge to a
class of university graduates who already
have a highly developed knowledge of the
lecturer’s themes, but no schoolmaster
would last long in his profession werée
he to read his lessons to his form.
The wireless instructor must therefore
regard himself as a schoolmaster teaching
a specialised subject, and not as a professor
augmenting knowledge already acquired.
In addition, he must be a strict but at
the same time a just disciplinarian, but
patience is equally desirable. He should
remember always that what to him may

A mobile military wireless unit.

seem so obvious as to require no explana-
tion may, to some of his class, be just the
reverse:

Wireless
World

During many years spent in lecturing to
wireless students, the writer has always
impressed on them that they should “‘ pull
him up’’ immediately there is some point
which is not clearly understood by all
rather than to wait until the end of the
lecture, when often time and opportunity
for adequate explanation no longer exist.
It is far better to
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usually designed to afford experience in
the use of measuring instruments for the
efficient maintenance of equipment, and its
use in fault finding. '
Finally, while a knowledge of morse
will always be helpful to the instructor, it
is not usually regarded as an essential
qualification, since the teaching of morse

cover a little less
ground in any one
lecture, and to
know that what has
been dealt with is
thoroughly under-
stood -and absorbed,
than to cover a
larger ground with
the probability that
there are some who
have not grasped all
that has been told
them or, if they
have, only in an im-
perfect manner. Ob-
viously, this must
not ‘be carried to

.In the Navy morse .

instruction is given

‘to intending operators -
at an early age.

extremes or the instructor will be in danger
of giving individual teachmg rather than
collective training.

To conclude, it may not be out of place
to consider brleﬂy some particular aspects
of the training which instructors may be
expected to give, and probably the first
thing which comes to one’s mind is the
question of mathematics. Generally speak-
ing, the degree of mathematical skill
aimed at in wireless training in the Ser-
vices is the ability to work out purely
practical problems connected with Ohm’s
Law and the simpler expressions met with
in elementary AC theory. In fact, the
mathematics involved may be regarded as
affording a means to an end and not an
end in itself, and the standard is, in the
main, less exacting than that required for
the school certificate. A clear under-
standing of such properties as inductance,
capacity, resonance, and inductive and
capacitative reactance are required to be
taught, but men are not expected to be
able to cope with more than the
simplest mathematical presentations of
such problems. Where, however, direc-
tion finding is included in the syllabus it
will be necessary to add some knowledge
of trigonometry.

Morse Instruction

~ On the electrical side, the course will

" be found to follow closely recognised

standards of elementary electricity and
magnetism with the important proviso that
the more practical aspects are given pro-
minence over those of merely laboratory
importanceé. Especially is this the case
with practical demonstrations, which are

. in operating procedure,

in the Services is nearly always carried out
by N.C.O.s of many years’ experience
who, at the same time, can give instruction
Where, however,
such a qualification is required to be held
by the instructor, he should possess a
first-class P.M.G. certificate, backed up by
several years’ experience at sea or with
the G.P.O. The holding of an experi-
mental transmitting licence is not regarded
as a qualification.

HENRY FARRAD’S SOLUTION
(See page 529)

AN output pentode with no load to work
into (both internal and external loud
speakers btmg switched off) and not even
the usual resistance/capacity tone compen-
sation circuit to act as a safety valve (it
seems from the letter that total breakdown
occurred before there had been time to have
this fitted) develops an abnormally high
signal voltage in the anode circuit. It may
have survived this when the internal loud
speaker was first switched off because the
volume probably was not very high, and
the faint sound usually audible and due to
vibration of the output transformer by
signal currents was evidence that only the
disconnected plug was preventing the exten-
sion speaker from functioning. When;
however, the volume control was turned
right up, which would probably correspond
to violent overloading in any case, the out-
put pentode would almost certainly prove
unequal to the strain; and by the time the
disconnected plug had been discovered
there really would be a fault in the set. A
new output .pentode will probably be
needed.
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\=1,885,/LC

NO. 1 AND ITS UP-TO-DATE EQUIVALENTS

'WIRELESS FORMULA

WONDER what emotions that title

evokes? Boredom? Interest? Repul-

sion? ‘“Dear me, doesn’t that just

bring back the old days?” “‘My
hat, this fellow must be an antique if he
still uses that formula!’’ Or merely what
the accomplished Kai Lung would describe
as ‘‘an all-pervading condition of no-
enthusiasm '’ ?

There is no doubt, T suppose, that the
above formula or its equivalent comes
first in-importance in radio. Ohm’s Law
doesn’t count, because it is shared with
tl@e mzmy other apphcatmns ‘of ‘electricity.
Ifsay ‘“or its equivalent’’ because it has
s¢ many equivalents.
rather old-fashioned now we have aban-
doned wavelength in favour of frequency
—or have we? Do many of the snappy
up - to - the - minute technicians secretly
cherish a guilty affection for old A, and
have to do a little furtive mental arithmetic
before they can air their megacycles? One
reason I selected it was because it might
be the most generally recogmsed even in
_these days when versions giving frequency
are the correct style. To be quite frank,
T'm not at all sure what is the generally
accepted form now. Perhaps it really is

a sign of my antiquity that ‘1,885 root

LC"” trips off my memory as easily as
“William the Conqueror—1066.”" Per-
haps it is the inherited cumulative effect
of generations of British schooling that
causes anything resembling a date to be
almost instinctively committed to memory.
That may be one reason for the 1,885,
instead of one of the possible alternatives.
Another is that in the earlier days of radio
wavelengths were of such an order that
v LC worked out to be a convenient num-
ber somewhere between 1 and 10 or
thereabouts, Yet another advantage over
more modern forms is that it can be
printed in one line. Printers always loath

I
;W*L—C and try to set
them up as f=1/27 4/ LC, which is loathed
by the reader. One thing fairly certain is
that I'll be well and truly loathed by one
or other before this article is finished.

fractions like f=

Making Things Clearer

Which reminds me that the object is
not historical research into the beginnings
and development of radio, but an attempt
to make things clearer to readers who are
not too strong in formule but do want to
know what they mean. Well, as I said,
perhaps the most important from a practi-
cal point of view, after Ohm’s Law (in-
cluding
circuits), is the formula giving the resonant
wavelength or frequency in terms of in-

The above form is. .

1ts elaboration to cover AC-.

By “CATHODE RAY”

ductance and capacity. The usefulness
of it is too obvious to need any empha-
sising.

I don’t know what your feehng is about
textbook proofs. Mine usually is that the
algebra is formally correct, so presum-
ably the result is correct, but I just can’t
see why it should be physically. The end
of a long string of mathematics may be
“A=1,8854/LC,” and with the informa-
tion that A stands for the wavelength in
metres at which a tuned circuit resonates,
L the inductance of that circuit in micro-
henrys, and C its capacity in microfarads,
almost anybedy can. actually use it with-
out having any clear idea Why’ it should

be »/LC and not LC or\/C

As I said some while ago,! capacity
and nductance are terms that have at
least been heard of by almost anybody
who has had anything to do with radio,
yet reactance (which is much simpler
when .it comes to circuit calculations)
sounds very technical. The trouble is
that you can’t buy so much reactance;
you get it as a condenser or coil, which is

l;
L.
]

The constants of a tuned circuit.

XL

marked in capacity or inductance, and the

reactance you get depends on the frequency
of the current in the circuit; if there are
currents of several -frequencies at once
then each component has several re-

. actances at once.

This is one of the cases in which a
mechanical analogy helps, because it links
up the behaviour of something that cannot
be followed by the senses with something
that can. If you take a heavy weight,
freely supported—say a well-filled filing
cabinet drawer on roller bearings—and
try to make it oscillate rapidly to and
fro, the greater the frequency of oscilla-
tion the greater the force you have to

1'«The Great Ohms Muddle,” The Wireless
World, June 23rd, 1938.

exert to overcome its inertia or tendency
to stay as it is.  Alternatively, if you
push and pull with .the same amount of
force, the distance it oscillates decreases
as the frequency increases. The equiva-
lents in an electrical circuit are voltage
for force, current for amplitude of oscilla-
tion, inductance for weight, and reactance
for imertia. It is the inertia that limits
the distance a given force will vibrate the
object, but the inertia of a given weight
increases with the frequency. It also, of
course, increases with the weight. So,
changing over into the corresponding elec-
trical terms, Xr (the inductive reactance
in ohms) is proportional to f (the fre-
quency in c/s) and L (the inductance in
henrys). 1Tt is found that to make an
actual equation out of them the frequency
has to be expressed in smaller units—

~2—; times the cycles per second, to be exact .

—which are denoted by the letter ». This
is just an abbreviation for 2zf. So the
equation is XL=wL or 2xfL.

Capacitive ‘Reactance

The mechanical equivalent of an elec-
trical condenser i$ a spring. It is actually
an upside-down sort of equivalent, ‘be-
cause capacity is -the equivalent of the
weakness or lack of stiffness of the

‘ spru‘fg Therefore the greater the stiff-,

ness,  the less the movement; of the
smaller the capacity, the less the Current
and therefore the greater the reactance.
So Xc¢ (the capacitive reactance) is pro-

portional to % Also the greater the fre-

quency, the greater the motion, and we
I I .

have Xc-—_—w—C or e The minus

sign is due to the fact that when an alter-
nating voltage is applied to Xz, the cur-
rent lags behind it; but when: applied to
Xc, it leads. In the mechanical equiva-
lent that is easy to see with inertia but not
so easy to see with the spring. - :
Now, a tuned circuit contains Xt, Xc
and R, all in series with an ,alternatmg
voltage (see Fig.). The resistance may
not be put there on purpose, but all coils
and condensers inevitably include some of
it. Obviously, the greatest current is set
moving in the circuit if the total reactance
is nil, because then there is only R to
limit it. This condition can be put in
equation form as XL +Xc=o0. Filling in

the details, wLFiC:O} which happens
w >

when oL= 2. Bringing « all to one

wC'

side w? _-—'

ic’ and ‘taking the square
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A=1,§85 VIC
root, o= 7% - If you want to caleu-
late frequency, 2nf= «/_{:C' or f= ;ﬁ

That is quite a workable formula now,
but still not quite the most convenient,
because L is in henrys (which is useful
only for audio-frequency circuits) and C
is in farads (which 15 never useful).
According to the units that are most con-
venient, one can use a variety of ‘‘con-
stants”’ in the formula, for example: —

Wireless
‘World

more than the necessary capacity, let
alone the circuit wiring and tuning con-
denser. When there is a choice of L’s and
C’s that give the right LC they are selected
to give a suitable impedance to the cir-

cuit, or the right amount of selectivity.
Selectivity—I mustn’t start on that sub-
ject,* but this is where R comes in. For
a sharply tuned circuit it should be only
a hundredth of X, or even less. In other
XL
R o
this is the quantity that is generally de-
noted by Q, and called the “‘ goodness ™’
. of the coil. - Suppose

words, should be 100 or more, and

. . . that in the Fig. XL
Jini—]  Lin: Cin:— and Xc¢ are equal
1 1 ) to 500 and -—500
=5 Vo " eomvic efs Henrys Farads. respectively, so that
the circuit is in tune.
- Lo0o o 159.2 ;/s, Il\}gnryhs %}%crozarags. V is, say, 10 milli-
== == = cfs icrohenrys licrofarads. .
27 v/ LC W IC Mefs. | Microhenrys | Mioro-microfarads. - volts (0.01 vqlt)_ It
, the resistance of the
; ~ condenser - is neglig-
f= 1’000@9 or 159f90 ke/s Microhenrys | Micro-microfarads. ible, and the Q of the
2/ LC v LC
- . 500
coil is 125, R is 2—,
125

The middle one is perhaps the best to
remember for all-round use, for it includes
all frequencies, together with suitable units

for those frequencies; and if there is no

need to be very accurate, the 159.2 can
be taken as 160.

And, because electric waves travel
300,000,000 metres per second, the num-
ber of waves per second multiplied by the
wavelength in metres of each wave is
equal to 300,000,000. In brief, fA=

E 00,000,000
300,000,000, OF )\:3——?-7—’—-, or f=

00,000,000 .
300,090,000 " g4 it you prefer to use

A
wavelengths (and it certainly makes a
tidier formula, and spares the printer) you
can substitute in any of the foregoing for-
mulée and get:—

A = 1,885,000,000 v/ LC L in henrys; C in

* farads,
or 1,885 /. LC L in microhenrys ; .C in
microfarads.

L in microhenrys ; C in

or 1,885 v/ LC
' micro-microfarads.

The last of these is the most suitable
for present-day use. If you have a coil
of a certain inductance, and a condenser_
variable between certain limits, these for-,
mule can be used for working out. the.
tuning range. (But don’t forget to include
all the circuit capacities.) Or the compo-
nents required for a wavetrap to keep out
a strong station or prevent IF break-
through can be calculated. ‘And many
other things.

Choosing L’s and C’s

One fact that is clear from the formula
is that, to tune to any given frequency or
wavelength, any inductance or capacity
will do so, provided that when multiplied
together they reach the right amount.
Theoretically, one could use a.1o00-henry
choke as an ultra-short-wave tuning coil.
But in practice things like this are impos-
sible, because the choke itself contains far

. I0
or 4 ohms, and the current is — or 2}

milliamps. The voltage across either re-
actance, XL or Xc, is reactance multiplied
by current, namely, 500x 2%, or 1,250
millivolts (1} wvolts). So the voltage
appearing across either coil or condenser
is 125 times the amount that was intro-
duced into the circuit. It is always Q
times V, so Q) is sometimes called the mag-
nification of the coil or circuit. ~ The
apparent absurdity of a voltage across part
of the circuit being much greater than the
whole is, of course, accounted for by the
fact that the two reactances are of opposite
sign, so that the voltages across them are
in opposition,leaving the original 10 milli-
volts to drive 2} milliamps through
4 ohms, just as in the simplest Ohm’s Law.

Perhaps that is so delightfully simple as
to be a good note on which to close!

‘News. from the Clubs

Kilmarnock and District Short Wave
Society

Headquarters: Wardneuk Receiving Station, Glasgow
Road, Kitmarnock, Scotland.
Meetings: Tuesdays and Thursdays at 8 p.m. '
Hon. Sec.: Mr. R. Mitchell, 151, Bonnyton Road, Kil-
marnock, Scotland. 3
The Sunday meetings are 'being discontinued during
the summer months. Tt has been arranged that at
the Thursday meetings Mr. A. Herring will give a
series of leetures dealing with short-wave receiving and
transmitting.

Dollis Hill Radio Communication Society

Headguarters: Braintcroft Schoeol, Warren Road, Lon-
don, N.W.2,

Meetings: Wednesdays at 8 p.m.

Hon. Sec.: Mr. E. Eldridge, 79, Oxgate Gardens, Crickle-

wood, London, N.W.2
On April 11th a junk sale was held.
Mr. Ash gave a talk on rendering first-aid in cases of
electric shock, and on May 9th G8PI gave an interesting
talk on frequency control of amateur transmitters.

South London and District Radio
Transmitters’ Society

Heal:quar;eés: Brotherhood Hall, West Norwood, Lon-

don, S.E.

Meetings: First Wednesday in the month,

Hon. Sec.: Mr. S. H. Chapple, 7, Rutherwyke Close,
Ewell, Surrey.

The lecture on “ X-rays,” given by Mr. Stone, proved
to be of exceptional interest. Mr. Stone demonstrated
his X-ray apparatus, including a home-made 50,000-
volt transformer. Future activities include a general

On April 25th
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In Fortheoming Issues

Among other topics to be discussed in The
Wireless World during the next week or
two are \—

RECEIVING AERIALS.—The modern
vertical rod aerial critically compared
with the more orthodox inverted «“L”
type.

HOME RECORDING.—Constructional
details of an inexpensive amplifier for -
operating a record cutter in conjunction
with a standard broadcast set.

LINE DEFLECTORS.—Detailed de-
scriptions of magnetic systems of deflec-
tion as used in cathode-ray tubes. :

discussion on aerials to be held in June, a lecture on
grid-controlled rectifiers, which will be given in July,
by Mr. Nixon, of the G.E.C., and a talk on television
receivers ‘to be given in August by Mr, Wright, .

Romford and District Amateur Radio
Society

Headquarters: Y .M.C.A. Red North
Street, Romford, Essex.

Hon. Sec.: Mr. R. C. E. Beardow, 8, Geneva Gardens,
Chadwell Heath, Essex.

The Brentwood and Southend societies took part in
the test field day held on April 15th. Events of the
past month have been a junk sale and an interesting
lecture given by Dr. Bosch, of Vacuum-Science Products,
Ltd. The Club amplifier was put to good unse at the
National Service Rally at Maylands Aerodrome,

Triangle Club,

Surrey Radio Contact Club

Headquarters: 79, George Street, Croydon, Surrey.

Meetings: First Tuesday in the month at 8 p.m.

Hon. Sec.: Mr. S. A. Morley, 22, Old Farleigh Road,
Selsdon, furrey.

At the May meeting of the Club a very interesting
talk was given by Mr. J. H. George entitled * Modern
High-speed Telegraphy.” The lecturer illustrated his
remarks by films showing the working of receiving aad
transmitting apparatus.

Ashton-under-Lyne a d District Amateur
Radio Society
cial Hotel, 86, Old Street, Ashton-

H ters: C

under-Lyne, Lancs.
Meetings: Alternate Wednesdays.
Hon., Sec.: Mr. K. Gooding, 7, Broadbent Avenue,
Ashton-under-Lyne, Lanes.

On May 19th several members visited the Daily
Herald office at Manchester, with the intention of in-
specting the phototelegraphic apparatus. This was not
possible, but, nevertheless, an interesting evening was
spent. Members intend to take part in the 56-mega-
cycle field day on July 9th, using G3BY's trans-
mitter, operating on a frequency of 50,212 kilocycles,
Work -is going steadily ahead with the arrange-
ments for the preliminary tests of the 56-megacyele
field day gear. These tests will be held on June 25th,
at Hartshead Pike, which is about 900ft. above sea
level. - Schedules arc wanted with other 56-megacycle
transmitting or listening stations, and those interested
are invited to communicate with the secretary. It is
hoped to arrange for a new clubroom very shortly when
a transmitting licence will he applied for. GBY, whose
transmitter consists of 6J5 crystal oscillator and 6Vé
frequency doubler, is at the moment experimenting
with-a * W8JK ” antenna and wpuld welcome reports.

Sale and District Radio Society

Headquariers: St. Mary's School, Barkers Lane, Sale,
© Lancs.

. Meetings: Thursdays at 7.30 .p.m

Hon, Sec.: Mr. 8. C. O. Allen, 31, Ennerdale Drive,
Ashton-on-Mersay, Lancs.

Mr. N. Postles is giving a series of lectures dealing
with the theory of radio receivers and the design of
a simple short-wave set.

The Society has discussed the possibility of taking
part in_the National Service scheme, and a letter has
heen sent to the local A.R.P. authorities stating that
as amateur radio is being used in some districts for
emergency communications, members would co-operate
in any local eflorts for which the use of radio would
be officially recognised.

Slough and District Short-wave Club

Headquarters: 35, High Street, Slough, Bucks.

Meetings: Alternate Thursdays at 7.30 p.m.

HonBSelf.: Mr. K. A. 8ly, 16, Buckland Avenue; Slough,
neks. .

At the last meeting it was decided to form a group
to correlate meteorological conditions with the propa-
gation of radio waves. Eight members agreed to co-
operate in listening at set times.

Mr. Gilbert has invited members to visit his station
at 184, Stoke Poges Lane, Slough, at 8 p.m. on June
8th. The June 22nd meeting will be held at head-
quarters as usual,
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Automatic Frequency Control

DIRECTLY STABILISED OSCILLATOR

HE need for a high degree of fre-
quency stability in the local escil-
lator of a superheterodyne is par-

-ticularly great when the receiver

is intended for the reception of telegraphy,
and especially for short-wave reception. In
the case of CW telegraphy a slight fluctua-
tion of the oscillator frequency may cause
the beat tone to drift out of the range of
audibility. On short waves matters may
be so bad that a relatively small frequency
change may actually be large enough to
move the IF signal outside the pass-band
of the amplifier.

1t is, in practice, very difficult to obtain
a sufficiently high degree of frequency sta-

bility of the oscillator, because several
other conditions have to be fulfilled at the
same time. Automatic frequency control
is consequently often used for the purpose
of maintaining the oscillator frequency
constant. In this arrangement a control
potential is obtained from the output of
the IF amplifier and this potential depends
upon the magnitude and direction of
deviation of the intermediate frequency
from the required frequency. This con-
trol potential is employed to vary the tun-
ing of the oscillator and so to correct for
any drift.

This arrangement is not always practic-
able, however, as it operates only when
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Fig. I.—QThfs diagram sh;)ws the circuit arrahgement for stabilising the oscillator of a
superheterodyne,

the transmitter to be received is working.
In commercial practice it frequently occurs
that a transmission is expected at a certain
time, and there is always the danger that
it will not be heard because the oscillator
frequency has become displaced from its
correct value.

This difficulty can, however, be over-
come by deriving the control potential
from the oscillator directly instead of via
the IF amplifier. One arrangement is
shown in Fig. 1, where the receiver proper
is marked E and the-control arrangement
R. The receiver consists of an RF stage
V1, a mixing stage V2, an oscillator V3,
and intermediate and audio-frequency sec-
tions IF, AF. From the oscillator V3 the
oscillator frequency f, is taken to the
control arrangement R by means of induc-
tive coupling. This control arrangement
consists of the discriminator circuits,
which are of the same type as those in the
usual AFC system. ’

As shown in Fig. 1, the discriminator
has two tuned circuits L1 and L2 coupled
together and connected so that opposing
DC potentials occur at the output resis-
tances R1 and R2. When the oscillator
frequency {, is identical with the natural
frequency of the circuits L1 and L2 the
two potentials at R1 and Rz2 are equal and
opposite and, therefore, neutralise each
other. When a deviation from the required
frequency exists, however, a control
potential is produced which operates a
motor M through a change-over relay Re
or through an amplifier. Instead of the
motor, other electro-mechanical devices
can be used, or one of the more usual
purely electrical systems, such as a
valve arranged to act as a variable
reactance. It will be readily seen
that the oscillator frequency f, is always
maintained very close to the required
value to which the circuits L1 and L2 are
tuned, whether the transmitter to be
received 1s in operation or not.

Mazda Valve Reference
Chart

AN interesting reference chart for valves
has been produced by the Edison Swan
Electric Co., Ltd., and it takes the form of
an eight-page loose-leaf folder measuring
10in. by 15in. and arranged for hanging on
a wall. A press-stud binding is used so that
the pages can be replaced from time to time.
One page is devoted to a list of the Mazda
valve types -equivalent to those-in other
ranges, and one to valve base connections.
The remaining six pages give the charac-
teristics of Mazda valves in tabular form;
here there is one sheet for battery valves,
one for universal types, and two for AC
models. Special types and ‘‘ earlier types "
each have a page to themselves.
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Random Radiations

Startling Figures

THE Listeners’ League and the Listeners’

Service Bureau have just completed an
enquiry into the prevalence of interference
with wireless reception. Replies to the
questionnaire sent out were received from
4,306 people living in 80 towns and districts
of England, Scotland and Wales. Only four
London districts (Battersea, Kensington,
Putney and Sloane Square) are included in
the list ; nor do some of the more nctorious
centres of interference figure in it. It may,
therefore, be taken as providing what our
American friends would doubtless describe
as ‘‘a representative cross-section of the
position of the whole body of British radio
listeners.”” The prevalence of interference
is neither exaggerated by a heavy volume
of replies from industrial areas, nmor mini-
mised by an undue number from others.
Of the 4,306 listeners who filled in the
questionnaire, 2,799 report freedom from
interference ; but 1,507, or 35 per cent. of
the total, suffer from it. A pretty state of
affairs for the eighteenth year of broadcast-
ing in this country that seven listeners out
of every twenty should have their reception
spoilt ‘by unwanted noises of man-made
origin !

The Commonest Cause

But that’s only part of the story. Of the
1,507 who experience interference no fewer
than 707 believe that the unwelcome noises
that accompany broadcast programmes—or
make their reception impossible at times—
are due to radiation by domestic electrical
appliances. In other words, such appliances
are responsible for interference in 16} per
cent. of the homes from which the replies
come. If, as I believe, the replies are repre-
sentative of listeners at large, this figure
shows a truly lamentable state of affairs.
Allowing for car-radio sets in the receiving
licence total, there are, in round figures,
some 8,800,000 homes in this country
equipped with wireless. If 164 is a correct
percentage, then in 1,452,000 of them
domestic electrical apparatus installed by
their neighbours is interfering with enjoy-
ment of the broadcast programmes. Such
apparatus is by far the commonest cause
of background (or foreground) noises.
Machinery (372) comes next, and after that
electric transport with 335 cases.

Growing Doubts

These figures make one think a bit. For
years The Wiveless World has been urging

By “DIALLIST”

the Government to tackle the problem,
pointing out again and again that every
month of delay is making it more difficult
to do so. Can it now be tackled at all with
any hopes of success? I confess that I'm
becoming doubtful. With all this mass of
radiating appliances installed in homes
throughout the country you cannot now
enact that it shall be illegal to cause inter-
ference from a date a few months ahead.
1f real hardship is not to be imposed on
householders who have bought appliances
that were perfectly legal at the time of pur-
chase, years must now be allowed for the
normal service life of the things. Why the
authorities did not long ago issue a warning
I cannot think. Surely it would have been
simple enough to announce that legislation
was pending, that it would render the radia-
tion of interference illegal and that those
who in the meantime chose to buy radiating
apparatus must do so at their own risk. An

announcement of that kind made five years

ago would probably have cut down inter-
ference by 75 per cent. to-day.

"= "= "m

Poor Coverage
‘ONE thing that strikes me about some of
the lower-priced receivers is their too
limited wavelength coverage. Quite a few
of them won’t tune properly down to any-
where near the bottom of the medium-wave
band, though we’'ve had British stations
working on 203.5 metres for years. This is
a point that will have to receive attention
in the new models if they are to be fully
up to their work when the Montreux Plan
comes into force. Then there’s the short-

A COMPACT PA UNIT
In this neat trailer, designed by
Grampian Reproducers, Ltd., are
contained a 15-watt amplifier for

gramophone turntables, micro-
phone cable drum with spring
winder and a petrol engine-
driven dynamo for charging the
accumulators. The trailer is fitted
with levelling jacks and automatic
brakes and is balanced so that it
may be towed with the speakers
in either position,

< range in the cheaper sets?
- wave '’ receiver were made a semi-luxury

AC mains or 6-volt DC operation, *

wave range. Heaps of sets go very little
below 19 metres, which must have cramped
their owners’ DX style not a little during
the past few weeks. Since the coming of
summer the 19-metre band has generally
been of little use, except for Europeans,
until well into the evening. The 16-metrse
band, though, has been very lively at times.
It seems to me that if the ‘‘ all-wave”’ re-
ceiver is to be retained as a worthwhile
type it should certainly cover the 16-metre
band and probably the 13-metre band as
well. But is it, after all, a worthwhile kind
of receiver?

The “ All-wave " Set

Beyond any question, it is if its short-
wave range is well designed, well made and
equipped with satisfactory tuning arrange-
ments. But in so many of the low-priced
sets the short-wave range hardly merits
such a description; it couldn’t possibly do
so, for it is a comparatively expensive busi-
ness to produce the circuits and the tuning
system that are needed for good perform-
ance on the short waves. My experience is
that many—probably most—of those who
buy such receivers hardly ever turn the
wavechange switch to ‘‘short’’—after the
first week or two of ownership, at any rate.
Wouldn't it be better to put the money into
improving performance on the medium and
the long waves and to scrap the short-wave
If the ‘‘all-

set I believe that there would be a good
market for it. Those who want to be able
to hear short-wave stations would probably
part willingly with an extra pound or two
(and exchange their old sets for new ones)
if the advantages of a set with respectable
performance and easy tuning between, say,
13 and 60 metres (in two wavebands) were
properly brought home to them.
i . "= "a

Wire-pulling
’I‘HE other day I was surprised to read in

an American paper that quite a number
of Uncle Sam’s citizens lose their lives each
year through grabbing the leads instead of
the Bakelite body when they want to pull
a lighting or power plug from its socket.
One would have thought that that kind of
thing wouldn’t happen in a country that has
been so extensively ‘‘electrified”’ for so
many years. Yanking plugs out by the
leads is certainly a reprehensible habit. Tt
is not unknown in this country, though I
don’t remember ever having seen a report
of a fatal accident caused in this way here.
Most of the plugs that we use nowadays are
more or less safeguarded against the misdeeds
of wire-pullers by having some kind of
anchorage for the leads. Does the Ameri-
can citizen use less up-to-date plugs? Or is
it that those who connect up the leads don’t
always trouble to make use of the anchoring
points provided? Personally, I'm rather
particular about plugs. The kind I like best
are mushroom-shaped, with the leads going
in at the side and not through the top.

"= "m
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Too Much Noise

O me the remarks on volume level in
recent issues of The Wireless World
have been of special interest, for T have
always been against the noisy loud speaker.
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Mr. Briggs's measurements with a noise-
meter confirm my own long-standing belief
that you don’t need many watts of
undistorted output in order to obtain
natural-sounding reproduction in the aver-
age home. © Some years ago a friend of
mine, who held (note the past tense) that
the reproduction of orchestral music
couldn’t sound life-like unless the volume in
the home approached that in the concert
hall, installed a 25-watt amplifier in his
drawing room. He was delighted with it
at first—or at any rate, thought that he
‘was. He found, though, that those whom
he had once invited for an evening’s demon-
stration couldn’t readily be persuaded to
come again. My own feelings after half
an hour’s listening 1 can describe only as
those of one who has been subjected to a
mental and a physical bludgeoning.  The
owner of this third-degree instrument of tor-
ture confessed later that he had felt much
the same way himself, but tried to think
that he, not the volume level, was at fault.

| etters to the Editor

The Editor does not necessarily
endorse the opinions of his

correspondents

Suppressing Shaver Interference

SINCE writing my letter published in last
week’s Wireless World 1 have seen. Mr.
J. A. Yearsley’s comments in the preceding
issue. He suggests using a o.or mid. con-
denser across the points of electric shavers
(I take it that he means across the internal
make-and-break contacts inside the shaver
itself and not across the mains input to the

shaver).
As the result of experiments conducted
on five different makes of AC/DC

interrupter-type shavers I have formed the
opinion that that method of suppression is
pot entirely satisfactory. All the shavers
caused very bad radio interference, and the
connection of a o.01-mfd. condenser across
the make-and-break contacts caused the
sparking to become worse and on two of the
models was responsible for an actual in-
crease in radio interference. One shaver
showed a definite slowing down in running
speed with the condenser connected. By
increasing capacity to o.1 mfd. sparking and
radio interference were reduced, but the
larger capacity seemed to slow down the
motor of three of the models.

Referring to my accompanying sketch,
the connection of a o.o1 or o.1 mfd. at A
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with and without a o.01 mid. condenser in
series across the make-and-break of all five
shavers. In two cases sparking and radio
interference were reduced, but the results
were best with connection made at point A.
On the shorter wavelength direct radiation
from the shaver motor seemed responsible
for most of the interference.

My own opinion is that the shaver manu-
facturers should fit the correct value of
capacity inside the shaver; my experiments
would show that the various makes require
different values. Let us hear what the ex-
perts have to say about it.

London, S.E.5. MARCUS GAMES.

Ceramic Insulators

ITH reference to the recent article by
Dr. Hartshorn on ceramic insulating
materials, I should like to be clear as to
what he implies by stating that all ceramics
have an affinity for water. Does he mean
that surface condensation is present, that
absorption into the body of the ceramic
occurs, or what action is supposed to take
place?

Ceramics are not peculiar in having films
of moisture deposited on their surfaces by
condensation, for, as Dr. Hartshorn points
out, fused silica is liable to the same
phenomenon. Moreover, it is impossible for
absorption to take place into the body of
the material by capillary action, since if the
ceramic is properly vitrified the pores are
closed.

It would be interesting to have Dr. Harts-
horn’s views on the points I have raised.

JOHN COCHRANE.

London, S'W.18.

IN reply to Mr. Cochrane, I would explain

that my statement that ceramics -have
an affinity for water was meant to imply
more than surface condensation. The ex-
perimental facts are that the power factor
of the material is increased by the presence
of water vapour, and that the increase per-
sists to a considerable extent even when sur-
face leakage is eliminated by an application
of the guard-ring principle. I therefore con-
clude that absorption inte the body of the
ceramic occurs, as well as surface adsorp-
tion. I agree that capillary action is not
likely to be the mechanism of the absorp-
tion, and I do not think that the mechanism
has yet been explained. One must bear in
mind that gases can diffuse through solids,
that solid solutions are known, that ad-
sorption may occur at internal surfaces of
discontinuity, and that such” surfaces are
likely to exist-between the crystalline and
glassy components of a ceramic.” I am in-
clined to the view that some such process is
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instead of B resulted in a really useful re-
duction of interference without any adverse
effect on motor efficiency.

The next experiment tried was the con-
nection of a resistance of about 5,000 ohms

involved, and I hoped that my phrase
‘“ affinity for water’ would be sufficiently
wide to cover all such processes. -
L. HARTSHORN..
Teddington, Middlesex. )

- models with *Sseparated ~loud ~speakers,
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~ Five-metre DX

' NOTTINGHAM AMATEURS HEARD
IN LONDON

URING the early part of last week ab-
normal conditions obtained on the five-
metre amateur waveband, and signals from
distances in excess of 100 miles were being
heard in London and the Southern Counties.
Unfortunately, the beginning of this good
spell was missed, but during the evening of
May 31st and June 1st last exceptionally
strong telephony signals were picked up
from G6CW and G8]JV, both stations being
located in or near Nottingham.

G6CW was heard working with GzMV, the
latter station being in Old Coulsdon, Surrey,
and on this occasion G6CW'’s telephony was
as strong and as steady as the writer usually
hears from stations only about five miles
distant. G8JV was also very strong but less
reliable than G6CW.

On June 1st last and at about 10.15
p-m. BST marked fading and flutter were
noticed, signals peaking to R8 and later fad-
ing to almost inaudibility. Half an hour
later more settled conditions obtained by
signals were very much weaker, and only
CW communications would have been pos-
sible. ) )

No signals were heard from these stations
on June 2nd and 3rd, but on June 4th com-
munication was effected with G6CW at
10.15 p.m. when signals were RST559 in
both directions. On this occasion slow and
deep fading was noticed.

These abnormal conditions occur from
time to time and do not seem to be related
in any way with the seasons.

GzMC.

The Wireless Industry

ADIO CLEARANCE, 63, High Holborn,
London, W.C.1, are agents for the
McMurdo Silver Communication receiver de-
scribed in our issue of May 18th. ’
<> < < <

Modified versions of the G.E.C. DC/AC
Touchtune 5, AC Touchtune 5 Radiogram, AC
Selectalite 6, and Fidelity All-Wave Super 10,

* have been prepared for use in schools and have

been approved by the Central Council for
School Broadcasting. An -extra charge of
10s. 6d. is made for these special models.
< R <
Two new catalogues of Dubilier condensers
(No. C439) and resistances (No. '‘R339) have
just been issued. They are comprehensive and
in addition to full electrical data and dimen-
sions contain many interesting constructional
sketches and performance curves.
> > > <>

The illustrated leaflets describing the loud
speakers, microphones, amplifiers, etc., made
by Grampian Reproducers, Ltd., Kew, Surrey,
have now been collected in catalogue form for
handy reference. ) ‘

o < & <

We have recéived. from the Miles Reproducer
Co., Inc.,.812, Broadway, New York, a tech-
nical Bulletin on the new Model BB ‘* Film-
graph '’ recorder employing an indented sound
track. ’

QEcS

< R :
Philips ‘Lamps, Ltd., have introduced new
versions of their. ‘* MotoRadie.”. car radio re-
ceivers in which-improvements have been made
in performance, appearance and ease of .instal-
lation. he price of the single unit models
(Type 268V for 6 volts and Type 269V for
12 volts) “is 13} guineas, and of the de Luxe
15%

guineas. - - -
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DIRECTION FINDERS
’I‘HE bearing line BX of a dis-

tant beacon transmitter B is
indicated automatically by a
frame aerial mounted on an aero-
plane 'P and maintained in con-
stant rotation at a speed of, say,
20 revs, per second. A contact on
the aerial shaft is arranged toclose
a circuit each time the f{frame
passes through a fixed datum line,
say the fore-and-aft line FA of the
aeroplane on which the direction
finder is carried.. The circuit is
maintained closed until the frame
_passes through the critical point
of minimum signal strength,
whereupon- it is automatically
opened. A current accordingly
flows during a period of time
which is determined by the angle
W between the: fore-and-aft line
FA of the craft and the bearing
" line BX of the distant transmitter.

System of automatic DF for
aircraft.

The resulting series of current
impulses, recurring at a frequency
of 20 per sec., are integrated to
give a direct reading of the bear-
ing angle W, relatively to the
lubber line. The circuit producing
the - current impulses includes a
rapid-action glow-discharge .tube.

Soc.  Anon. des Industries
Radio-Electriques. Convention
dates (France) March 10lh and
November 19th, 1937. No.
500000,

[ o (o) o]

CATHODE-RAY TUBES
CATHODE-RAY tube is de-

signed to produce several
separate electron streams from a
multiple gun assembly, each

stream being subject to indepen-
dent control in its passage towards
the fluorescent screen or photo-
sensitive electrode in order to scan
different lines of a picture simul-

taneously, or the same line in suc-

cession. . s

The several cathodes and control
grids, each forming a gun unit,
are mounted on one platform at
the stub end of the tube. Each
stream passes through a separate
‘tubular anode which extends from
the gun towards a common parti-
tion.  This is provided with a
corresponding number of - aper-
tures, and serves to accelerate the
streams. Beyond it, each stream
passes through. an . independent
system of deflecting plates, to

which the scanning voltages are -

applied. The arrangement ensures

The Wireless World, June 8ih, 1030

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

that an equal accelerating field is
applicd to each stream, and, at the
same time, effectively screens each
stream, so as to prevent undesir-
able interaction between them.
Standard Telephones and Cables,
Ltd. (assignees of M. S. Glass and
D. A. S. Halej. Convention date
(U.S.A.), May 20th, 1937. No.
500005,
(e o o =3
AIRCRAFT DF
CATHODE-RAY tube is nsed
to give the pilot a visual indi-
cation of ‘his ‘position relative to

- 'the correct” or. centre-line coursg

when' flying along a radio beam.

- Two overlapping beams mark out"

the flying track, one being modu-
lated with dots and the other with
dashes. When either © predomi-

_cnates the pilot knows that he is
‘off his -course, whilst along the
“centre line -both “signals come -in’
at equal strength and merge into -

a continuous note, whichis. heard

© in thé headphones. P.

 For, the visual -indication, - the
received. signals are - applied- to a
phase-splitting -circuit CR shunted
across the tuned anode ‘circuit of
the valve V. The two out-of-
phase components are applied to
the deflecting plates D, D1 of a
cathode-ray tube T, and produce
circular traces on the fluorescent
screen. The radius of each circular
trace is determined by the relative
strength of the signal, though the
brightness of the trace is always
slightly greater for the dash than
for the dot. The indication at (a),
for “instance,. shows that  the

‘to that in the upper section.

machine is on the ‘‘dash’’ side
of the centre line, that at (b) indi-
cates that it is on the ‘‘dot”’
side, whilst that at (c), where both
circles merge together, shows that
the machine is flying ‘‘on
course "’ down the centre of the
beam.

Marcont’s Wireless Telegraph
Co., Ltd., and C. S. Cockerell.
Application date, August 7th,

1937. No. 500359.

o o o ©

NON-FADING TRANSMITTING

AERIALS
AXAJHEN transmitting from a
vertical  wire or ‘‘mast’’

. aerial it is found that fading can

be prevented by so energising the
aerial that the standing-wave
system set up along it is slightly
more than the full half-wave, say,

‘190 degrees instead of 180 degrees.

In other words, the -current dis-
tribution over a short part of the
lower section of the aerial is
arranged to be-in opposite phase
This
helps to counterbalance the up-
ward tilt of the radiated field, and
so cuts down the so-called space
wave which is the primary cause of
gading.

The -invention is concerned with
ways and means for securing this
result. . For instance, one or more
horizontal or inclined wires are
arranged just above the lower end
of the aerial to form a capacity
‘‘loading’’ of adjustable value,
the feed line being connected at
the point where these wires join

DoT

DASH

(a)

(b)

DASH DOT-DASH

(¢)

Usé of a cathode-ray tube to give visual indication in aircraft DF
system.

nt Inventions

the aerial. In addition, a capacity
“top’’ of folded wires is provided
at the upper end of the aerial.

Marconi’s  Wireless Telegraph
Co., Lid., and S. Aisenstein. Ap-
plication date, August 7th, 1937.
No. 500360. '

o o o o

TUNING OF CAR RADIO
HE tuning knob and indicator
are usually mounted on the
dashboard of the car, whilst the set

Compensating for backlash in
car-radio tuning.

itself is located some distance
away, the movements of the tun-
ing knob being transmitted to the

_usual ganged condenser through a

flexible shaft. In such an arrange-
ment some degree of backlash is
likely to occur, and the invention
describes an easy method of cor-
recting it.

As shown, the tuning knob K is
geared through a wheel M with a
second gear wheel M1, which turns
on a spindle A mounted in a stub
shaft B. A spring S normally
keeps the tw