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ALTERNATIVE LONG-WAVE PROGRAMMES.

FEW weeks ago we put forward a proposal that
the B.B.C. -should consider the possibility of
establishing a second long-wave station in order
to provide alternative programmes on this wavelength
and so complete the regional scheme. We expressed
ourselves anxious as to the future of the long-wave
Daventry station because it seemed to us that the
B.B.C., instead of making sure that this station re-
mained one of first importance, were beginning to look
upon it as an almost unnecessary addition to their list
of transmitters: and to consider that with the full
development - of shorter wavelength regional stations a

long-wave transmiitter would tend to be superfluous.
Fortunately, as our readers know, the B.B.C. has
since informed us that there is no intention of giving
up the long wavelength, and. we are gratefil for this
assurance. This, however, is, in our opinign, not
enough. It seems to us to be illogical to continue a
long-wave transmission without alternative p{p,p{’ammes.

&
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The B.B.C., we believe, would be the first to admit
that there are large areas of the country which are only
satisfactorily served by the long-wave transmitter, and
that, even with the establishment of the full regional
scheme, many areas round the coast will still cling to
Daventry long wave as the only station receivable at
satisfactory strength and without constant interruption
from shipping and other coastal interference.

When we remember that the regional scheme has
been decided upon because it was considered essential
that listeners should have alternative programmes avail-
able, and if we concede that many listeners are depen-
dent on the long-wave station, then it appears to us
to be entirely illogical on the part of the B.B.C. to be
satisfled to continue with the one long-wave transmitter
and no alternative programme.

The B.B.C Must Act Quickly.

In our previous comments we urged the B.B.C. to
come to a decision on the matter and stake a claim for
a second long wavelength immediately, before the
growth of Continental stations may make it impossible
for a second British station to be accommodated. We
also pointed out that a second long-wave station could
be erected in a comparatively short time and could be
used to give alternative programmes over almost the
whole of the country during the rather protracted period
necessary for the establishment of the complete regional
scheme on the shorter wavelengths.

We do not want to see a repetition of the attitude of
procrastination which the B.B.C. exhibited over Empire
broadcasting. Readers will well remember that for a
year at least after the proposal for an Empire broad-
casting station had been put forward, the B.B.C.
systematically belittled the idea, implying that it was
not a feasible proposition, and then all at once, when
they realised that the sentiments in faveur. of such a
station were too strong to be withstood, they came for-
ward with proposals for the establishment of a station
as if the idea was a new one of their own imagining.

If the B.B.C. is of the opinion that there are insur-
mountable obstacles in the way of an alternative long-
wave programme, or if they think that the objections
outweigh the advantages to be derived, then let them
state their views without delay and not remain silent on
a matter of the utmost public interest, nor delay action
until the most complete answer to the proposal will be
available in the knowledge that all remaining long-
wave channels have, .in the meantime, been occupied
bv Continental transmitters, '



210

Wireless
World

SEPTEMBER 3rd, 1930.

and

By A.L.M. Sowerby s

Full Design Details

LTHOUGH tuning coils of one kind or another
A have been used ever since the first wireless signals
were heard, it is a sad fact that unanimity in coil
design has not yet been reached. Every receiver has
its own coils, different in some way or another from
those of any other set. Nor is this to be wondered
at, for the details that can be varied are so numerous
that an almost infinite number of different coils can be
wound, according to the tastes and prejudices of the
designer.

Unanimity has not even. been reached on the simple
question of the most suitable value of inductance for
the medium waveband, the inductances used varying
from a minimum of about 160 microhenrys up to a
maximum of some 375 microhenrys. It is proposed, in
the present note, to put the case for an intermediate
value, namely, 230 microhenrys, and to offer curves
from which the best possible coil of this inductance, of
any diameter desired, can be wound without any cal-
culation. L

for the Medium Waves.

Theoretically, the inductance of the coil may be made
as large as we please by reducing sufficiently the capacity
in parallel with it. In a set, with valves in position,
there is still a very appreciable capacity in circuit, even
when the tuning dial is set to ‘‘0,”’ below which point
we naturally cannot go. There are various factors con-
tributing to this stray capacity ; taking them all together,
it is safe to assume that even in a carefully laid-out set
there will be considerable difficulty in reducing the total
very far below 4oupF. It will, however, be a very
clumsily-built set in which the minimum capacity is
greater than souuF., so that it will be safe to take this
as the figure which limits the inductance value of the
tuning coil. If we wish to tune down to about 200
metres, with a minimum capacity of souuF., we can-
not permit the inductance to exceed about 230 micro-
henrys, and as we wish to use the highest permissible
value, we can fix definitely on 230 microhenrys as the
best inductance to choose for the medium waves.

With a coil of this size, a

At first sight, 230 micro-
henrys seems a very odd in-
ductance to choose. This
figure was, however, arrived
at after a good deal of con-
sideration, and is believed to
be the best all-round com-
promise for all ordinary re-
ceivers.

The choice of inductance
is of very small mmportance
at the lower end of the tuning
range, for at wavelengths be-
low about. 300 metres the-
dynamic resistance’ of the
tuned circuit; and hence the amplification obtained, is
settled almost entirely by the dielectric losses. At the
upper limit of the range, on the other hand, dielectric

Butterworth.

losses do not contribute so overwhelming a” share of.

the total losses, with the result that for wavelengths over
about 400 metres the dynamic resistance of the tuned
circuit is very largely dependent on the inductance of
the-coil, becoming greater as this is increased. It there-
fore follows that it is best, for the sake of the longer
wavelengths, to choose a coil having as high an induct-
ance as Is practicable. Since the dielectric losses take
charge at the lower wavelengths, the choice of a. coil
of high inductance will only increase the amplification
at the upper end of the scale, resulting in a reasonable
approximation: to constant dynamic resistance, and
hence constant sensitivity in the set as a \\'.hplg_.
o

THE mulliplicil_y of shapes-and sizes of tuning coils

to be found in broadcast receivers to-day, suggests
that no unanimity in design whaisoever has
reached. There appears .to be also a great deal of
confusion in the mind of the -amateur regarding the
correct ‘inferpretation of the historic research of S.
Here the principles of H.F. resistance and
the effect of - coil shape a-e carefully examined, and by
means of the simple graphs it is possible to calculate the
correct gauge of wire, covering and number of turns to
give the **best”’ coil of Iin. to din. diameler, whether a
plain or ribbed former be used.

0.00035 mifd. condenser will
tune up to 565 metres, and a
0.0005 mfd. up to 665 metres.
As the extra range given by
the larger condenser covers
a band so full of spark
Morse as to be useless to the
average listener, the smaller
condenser will usuvally be
chosen, with the advantage
that the stations in the useful
part of the range will be
spaced out more' comfortably
on the dial.

When one comes to work
out the best coil of 230 microhenrys inductance-one. is
confronted with so many variable factors that it is quite
impossible to design any one coil with the certainty that
it will be suitable in all cases. For a compact set, or one
employing band-pass filters, a coil of small diameter
would probably be chosen, while if the set is to have
adequate selectivity while employing only one or two
tuned. circuits, a larger and more efficient coil would be
much more suitable. Then there are other points that
come into the question: for a set in which ganged cir-
cuits are to be employed, a long coil of many turns of
wire has the advantage that when matching the coils"a
fine adjustment of inductance can be made by removing
turns-one at a time. On the other hand, a long coil
has a higher resistance than a short one of the same
surface area.

been

A 14
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Tuning Coils and Winding Data.—

The choice of wire-gauge is, in a way, less of a
problem than choice of shape and size, for this matter
has been effectually settled by the well-known work of
Butterworth,* by which we are enabled to calculate the
diameter of wire that will be correct for any given coil
at some one selected frequency. If, however, we settle
on a coil of certain length and diameter and work out
the wire diameter needed, it is quite usual to find that
the calculations tell us that it is desir-

Wireless

Werlld

in which the length of the coil is plotted against the
diameter. In addition, there is marked against each
curve the thickest insulation that can be permitted on
the wire without so Increasing its overall diameter that
it will no longer go into the space allotted.

Explaining the Gurves.

Fig. 3 gives the probable dynamic resistance, at a
wavelength of 550 metres, of an average tuned circuit

able to use a gauge of wire that does

180

not exist.

Suppose, for example, we decide to

wind a coil of length zin. on a former

of diameter 3in. Consulting The Wire-

160

less World “* Radio Data Charts,”’ we

find from Abac No. 17 that 59 tums

will be needed to provide the required

inductance in the space allotted,

Properly speaking, a different gauge of

140

wire will be required for every wave-

e

length within the tuning range ; we will

choose the wire that gives the best re-

[

sult at 550 metres, since it is at this

wavelength, as we have already seen,

that the dynamic resistance of the

tuned circuit will be at its lowest. For

this wavelength Abac No. 19 tells us

that in a coil of this size the wire must 100

have a diameter of 0.025in. Since No.

22 s.w.g. has a diameter of 0.028in.,

P

and the next gauge, No. 24, has a dia-

meter of 0.022in., the use of either of

80

these will lead to a coil with a re-

NUMBER OF TURNS

sistance a little higher than it need be.

We have to work back through the

7

Abacs from the available wire dia-

B0}

meters, finding the shape of coil re-

o

quired for the best possible compromise

[
[l

4 LN
@

between efficiency and compactness

S.W.

(2]

[ o [V

with each wire gauge and each possible

diameter. On so doing we find that o

)

for a coil of 3in. diameter the correct

length of winding for 24-gauge wire is

I.45in. and for 22-gauge wire 2.45in.,

the turns required being 54 and 63

20

respectively.

The curves that accompany this

article sum up the results of a long series

of such calculations, and give the best

i

NEE

[ I

attainable coils, all of 230 microhenry

inductance, that can be wound with
wire of even-number gauge. (Odd-

15 2 25 3 35

DIAMETER OF COIL IN INCHES

number gauges, such as 21, 23, 25, etc., Fi
are not readily available.)

In Fig. 1 there are a series of curves,
one for each gauge of wire, in which
the number of turns required to reach the specified in-
ductance is plotted against diameter of former. These
curves are to be used 1n conjunction with those of F ig. 2,

curves,

! Butterworth. : “The Effective Resistance of Inductance Coils
at Radio Frequency.”  Experimental Wireless, April, May, July,
and August, 1926.

A I5
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g. 1.—Number of turns.
suitable gaunge of wire on a former of
Provided that the turns fill the
case as good as can be made without increasing either its length or its diaméter.

The turns required to reach 230 microhenrys with any
any diameter can be read off from these
space given by Fig. 2 the coil is in every

incorporating any one of the various coils for which
design data are given in Figs. 1 and 2. The dynamic
resistances shown are based on measurements made on
a tuned circuit which included a coil wound on a former
of first-grade paxolin, a tuning condenser of good make,
and had a valve, carried in a Burton valve-holder, in
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Tuning Coils and Winding Data.—

parallel with it.> Although the actual figures will depend
to some. extent on the magnitude of the dielectric losses
in the circuit, they will at least be approximately cor-
rect for any case in which care is taken to keep the di-
electric losses down to the minimum that can conveni-
ently be attained.

A very great deal of information is packed into these
three diagrams, and in order that it may readily be
extracted ‘when required an example of the use of the
~curves will be given. Suppose we have a former of 2in.

2 The losses in this circuit at 550 metres, in addition to the cop-
per loss in the coil, were equivalent to placing a mnon-inductive
resistance of about 400,000 ohms in parallel with the tuning
zondenser. :

Wireless
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diameter, and wish- to wind it to 230 microhenrys.
Fig. 1 shows that 28, 26 and 24-gauge wire will all make
coils of reasonable dimensions,.for the curves for each
of these gauges extend over the vertical line represent-
ing a coil diameter of 2in. The points where these
curves cut this line give the number of turns required
it each case. In the same way Fig. 2 gives the winding
length necessary in each case, and specifies the covering
to choose. Finally, Fig. 3 gives the dynamic resistance
to be expected at 550 metres from each of the three pos-
sible coils. All this information is had by noting the
points at which ‘the various curves intersect the vertical
line representing a former of diameter 2in., and is read
off the curves directly, without any calculation, Putting
it in tabular form we have the following: —

Two-inch Coil; 230 microhenrys.

B
&

Winding| Dynamie

Wire.| Covering. | Turns.| length. | Resistance.

ohms.

45

28 | Enamel 71 1-3in. 101,080

26 | Dbl. silk 82 2-05in. 108,000

24. | Dbl, cotton| 96 3-15in. 114,000

B e

'S

We can now choose from among these

=
4

three coils according to the space avail-

able and the dynamic resistance de-

,_
3009

sired. No matter which of the three

is selected, we have the hest possible

35 v

Q
LA 1’\‘&(

coil (highest dynamic resistance) that

o0
A

i .| can be built into the space allotted on

o

-

a former of the diameter chosen,. for

P
7

this condition is the fundamental one

upon which the whole set of curves has

— =
=
»

2 been based. If we consider that none

of the coils has a high enough dynamic

resistance for our needs, we must of

N necessity try a former of larger dia-

25

T
A
P

meter, and read off all the data exactly

as before for the new size chosen.

T ‘{1I
L]l

5
=

LENGTH OF WINDING IN INCHES

QO
e
o

»\é\
Vi

Dynamic Resistance.

e
W
S
pd

o=
>

o But before we grumble at the low

=
.
@

pd
2

s values of dynamic resistance shown in

e
Dk

> Fig. 3 we must recall that at any wave-

3 length shorter than 550 metres the

et
=
77

dynamic resistance will be higher than

that shown. Figures are given for 550

metres because at this end of the tuning

range the dielectric losses are at their

lowest, and so could be allowed for

with "a little more certainty than at

shorter wavelengths. Furthermore, the

wire diameter, as .already mentioned,

is chosen throughout te give the highest.

_iAs_'._

05 ]

attainable efficiency at 550 metres in

1 15 2 25 3
®DIAMETER OF COIL IN INCHES

S .

B9 & order to minimise as far as possible the

variations of dynamic resistance.

Fig. 2.—Length of winding and wire covering.
be occupied by the number of turns specified by Fig. 1'is g

| XY

The wi,ndln% length which must

ven by these curves.
Note that successive turns do not necessarily touch. Against each curve is shown
the thickest wire covering that permits the turns to go into the gvailable space.

The question of wire covering needs

a word of explanation. On Fig. 2 both

single . silk and single cotton-covered
A 16
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Tuning Coils and Winding Data.—

wire have been left out of considera-
tion, as the mechanical strength of the
msulation is considered inadequate for
single-layer coils wound without proper
machines. Where ‘‘ enamel’’ is speci-
fied, neither double  silk nor double
cotton-covered wire will go into the
allotted space. Where ““double silk »’
is specified, double cotton-covered wire
will .not fit in, but enamelled wire may
perfectly well be used if desired. Where
“double cotton’ is specified, any
covering may be used. Whatever
covering be chosen, it is intended that
the prescribed number of turns should
occupy the prescribed length of wind-
ing ; in certain cases there will be quite
appreciable spacing between successive
turns.

Summary.

For those who have sufficient faith
in the writer to use his curves without
reading through the above justification
of them, there follow brief instructions.

T. For a coil-former of known dia-
meter. Above the diameter in each
figure read off the following data : From
Fig. 1, number of turns for any selected
wire gauge; from Fig. 2, winding
length and wire covering for the same
gauge ; from Fig. 3, minimum value of
dynamic resistance for the finished
tuned circuit.

2. For a minimum dynamic resist-
ance. Choose from Fig. 3 a coil dia-
meter and wire gauge that provide the
desired dynamic resistance: then find
details of winding as under 1.

3. Ribbed formers. These are sold
on a basis of overall diameter ; the dia-
meter of the equivalent plain tube must
be substituted before the curves can be
used. Equivalent diameters are given
below for all the Becol and Redfern
formers listed.

Wireless
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Fig. 3.—Minimum dynamic resistance at 550 metres.
but ‘nevertheless a useful guide. n

This is approximate only,

Note that at any other wavelength within the

tuning range the dynamic resistance will be higher than at 550 metres.,

Overall No. of Equivalent”

Make. Diameter. Ribs. Diameter
Becol .. 1%in. 6 1-31in.
Redfern ; Y 2in, 6 1-82in.
Becol .. 2] 2%in. 6 2:05in.
Becol .. . 21in. 6 2-98in.
Redfern 22in. 8 . 2:50in.
Beeol. ... 8 2%in. 6 " 2:62in.
Becol ; Redfern 3in. 6 2-73in.
Redfern ) 3in. =8 2-85in.
Becol .. 3in. 9 2-88in.
Redfern 34in. 8 3-32in.
Becol 33in. 6 3-4lin.
Becol . .. 4in. 6 3-64in.
Redfern 4in. 8 3-80in.

& o :r‘
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For formers of diameter or number of ribs not shown
in the table, multiply the overall diameter by one of
the following factors to find diameter of equivalent plain

‘tube.

No. of Ribs 4. 5 (] ‘78 8 9 10
Multiply by 0-806 0-867 0910 0936 095 0962 0-970

The SEPTEMBER issue of
“ EXPERIMENTAL WIRELESS AND THE WIRELESS ENGINEER

contains, amongst other features, the following articles :(—

Moving Coil Loud Speakers. By H. M. Clarke, B.Sc.

An Alternative Equivalent Circuit for the Thermionic Valve.
By N. R. Bligh, B.Sc.

Frequency Modulation and Distortion. By T. L. Eckersley.

Capacitative and Inductive Coupling. By Raymond M. Wil-
motte, B.A,, A.M.LLE.E.

Some Measurements on Optimum Heterodyne. By J. F.
Herd, A.M.1.E.E. |
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A~ Practical Photoelectric Valve Containing No Filament.

By MANFRED. VON ARDENNE.

TTEMPTS. have been made for a long time to
A replace the heated filament$ of amplifying valves
with a ‘“cold”’ cathode of some kind. Although
the original incentive to this was the economy in fila-
ment current that would result, the more gencral use
of the mains has made the cold valve attractive from
quite other points of view. To heat the filament of the
first valve of an amplifier, without introducing any
trace of hum or noise, is known to be quite difficult,
especially when the mains supply alternating current.
The various noises that can arise, either with indirectly
heated valves or with those of the low-voltage, directly
heated type, or when rectified ‘and smoothed current
at normal voltage is supplied to ordinary battery valves,
are too familiar to need special discussion here. The
cold cathode offers the possibility of a considerable
advance in this connection. In addition, a whole series
of receiving circuits in which the cathodes of the various
valves do not have a common potential, and so cannot
Ye heated in the ordinary way from a common battery
or other source, can quite easily be realised in practice
with the .cold valve.
Researches aiming at the

(Berlin.)

sible. One method of attaining this would be to make
the anode of the valve, as well as the grid, of wire
gauze, placing a light source behind the anode. For
good mutual conductance, the grid must be brought
fairly close to the surface of the cathode.

In these valves, as might be expected, the photo-
electric efficiency of the cathode is of great importance.
The method- of preparing the cathode is that used in
making an ordinary photoelectric cell. The valves for
experimental work employed a potassium cathode of
several square centimetres area, which was sensitised
in the usual way with hydrogen. By filling the valve
with an inert gas, this sensitising could be rendered per-
manent. The presence of the gas will permit an ionic
current to flow, and at high anode voltages glow dis-
charges could take place between the electrodes. By
choosing a suitable gas-pressure and using the correct
anode voltages, it was found that this glow-discharge,
which causes noises in the amplifier and shortens the
life of the valve, could readily be avoided. The ionic
current due to the gas does not appreciably affect the
operation of the valve as an amplifier, though it necessi-

tales the use of different

production of valves need-

ing no filament current have CAN light falling on the cathode of a photoelectric cell form
a substitute for a current-heated filament? Filamentless
valves in which light is used as a means of creating emission
are here described for the first time.
W hile considerable illuminalion is af present necessary {o
create a workable value of anode current, the practical results
obtainable are interesting and undoubtedly indicate a frend

been going on in various
directions since as long ago
as 1920, or even earlier.
The investigations, in which
photoelectric means were
almost universally chosen
for producing the necessary
electrons, were not very

in valve development.

grid-bias voltages.

The Amplification
Attainable.

It has already been said
that on account of their
minute emission the valves
only give satisfactory results
when used in conjunction
with anode resistances of

fruitful, for the electron
current obtained was enormously smaller than the anode
currents flowing in normal amplifying stages. It was
only when the combination of valves using photoelectric
cathodes with coupling resistances of several megohms,
as suggested by the author in 1925, was adopted that
it became possible to make practical use of the weak
photoelectric current for the voltage-amplifying stages
of a low-frequency amplifier. Research has been car-
ried on since that time, and the results now reached are
desctibed ih the present article. )

The electrodes of the valve must necessarily be so
disposed that a useful measure -of illumina‘ieg is pos-

very high values. The upper
limit of resistance, as determined by commercial experi-
ence in making apparatus using valves of the ordinary
kind, must be taken as about 10 megohms. If a mode
of construction involving the absolute minimum of
stray capacity is adopted, . the resulting frequency-
amplification curve is then jist good enough, and at
the same time the necessary standard of insulation can
be attained with safety. Two working characteristics,
taken with an anode resistance of Io megohms, are
given in Fig. 1.
The shape of the curves naturally- depends to a very
great extent upon the emission from the cathode—that
A 18
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Cold Valves.—

Is to say, upon its illumination. Curve 1 was taken
with the cathode illuminated by sunlight. It will be
observed that the curve does not drop right down to zero
current. This can be accounted for by the assumption
that grid and anode are also slightly contaminated
during construction by the. photoelectric material ap-
plied to the cathode. In spite of this fault, which could
easily be avoided in factory production, the voltage
amplification is about 30 times. The amplification
factor of the valve itself is about 40, and its A.C:
resistance of the order of two megohms.

In any practical case one would hardly be content
with a receiver that would only work when the sun
happened to be shining. It is therefore necessary to be
assured that.satisfactory operation can be secured in
ordinary daylight indoors, or by illuminating the valves
with electric lamps of reasonable candle-power. Curve
2 in Fig. 1 gives a characteristic taken with the valve
illuminated by a 50-candlepower lamp. Even in spite
of the uncontrollable fraction of the total current (due
to emitting material on grid and anode), an amplifica-
tion of ten times per stage is attained. With other
valves constructed by a different process, stage-gains of
16 and 17 times have been measured under identical
conditions of operation.

The curves reproduced in Fig. 1 were obtained by
using the circuit of Fig. 2. The grid-current curves,
measured at the same time and shown also in Fig. 1,
have a shape which indicates that grid current will
have no appreciable influence on amplification. The
results obtained make it quite clear that the use -of these
cold valves in a low-frequency amplifier is already a
very practical proposition.

Illumination by A.C. Lamps.

As has already been shown, results depend entirely
upon the possibility of obtaining a sufficiently intense
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Fig. 1.—Characteristic curves taken under working con-
ditions. 1, illuminated by daylight; 2, illuminated,by 50 c.p.
lamp. Curves showing grid curreat are included.

illumination for the cathodes. It is obviously impossible
for a receiver designed for everyday use to depend
entirely for its sensitivity on the general standard of
illumination that happens to prevail in the room where
it is to be worked. For this reason an investigation

A I9 [ e
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was made to see how far it was possible to obtain
suitable illumination from light-sources supplied from
the electric mains. The lower limit of power for a lamp
that radiated equally in all directions is about 30 to
50 candle-power. With a lamp of this size the photo-
electric cathode must be brought as near to the lamp
as possible. ‘So long as the lamp is heated from direct-
current mains, its temperature inertia is more than
enough to smooth out all voltage variations super-
imposed on the nominal voltage of the supply. Com-
plications begin to appear when alternating current
mains are used: With the aid of a photoelectric cell,

Tilu-

An amplifier constructed to make use of cold valves.
mination for a pair of valves is provided by a lamp of the
half-watt type.

a calibrated amplifier, and a Braund tube, investigations
were made of the varying components of the illumination
given by different lamps. It was found that the bright-
ness of a 50-c.p. half-watt lamp fluctuates when lighted
from 220-volt alternating mains by an amount of about :
5 per cent. The effect of such fluctuations upon the
slope of the dynamic curve, especially in the first stage
of an amplifier, is still dangerously Iarge. It is there-
fore necessary to change over to a lamp with a greater
temperature inertia. Perfectly satisfactory steadiness
was obtained with a motor car head lamp bulb, with
which the fluctuations amounted to no more than five
parts per thousand. A lamp of this type can be seen
in the illustration above showing the complete amplifier.

Some interesting investigations have also been made
in the direction of using a glow-discharge as light-
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Cold Valves.—

source. This discharge was produced in close proximity
to the cathode, either in the same bulb or in a separate
one, and was encrgised directly from the well-smoothed
output of a battery eliminator. Owing to the closeness
of the light to the cathode of the valve, a glow-discharge
of this kind provides as
great a surface illumina-
tion as an ordinary electric
lamp.

With the cold valves de-
scribed a series of investi-
gations with amplifiers
was undertaken. Fig. 3
shows the circuit of a two-
stage voltage amplifier
using - the cold wvalves.
With a magnification of
tenr per stage, three of

Fig. 2.—Circuit used in
determining the working these photo-valves can be
characteristic. ;

used in cascade in a volt-
age amplifier without
taking ‘any special precautions. When adequately
screened, reproduction is not marred by* valve noise,
microphonic ringing, or any other noise due to the
valves themselves. The photograph shows the complete
amplifier. The voltage amplifier, with its light source,
is shown in the foreground, while behind it can be
seen the box containing the output stage and the
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Although it is not at present intended to produce these
valves commercially, it is very possible that, by intro-
ducing a more efficient photoelectric ¢athode (for
example, one using caesium), and by developing suit-
able methods of production, they may become of import-
ance in the future. :

G. Seibt has succeeded. in quite a different way in
producing valves that do not require to be heated. In
his valves electrons are liberated in a glow-discharge
taking place between suitably constructed auxiliary elec-
trodes. The energy for this discharge is drawn from
the same source that supplies the anode current, the
voltage being increased to compensate for the drop in

+ the glow-discharge.

. +150
10MQ
T0
QUTPUT
STAGE
L V]
o =G J

eliminator.

Expeditions irom U.S.A.

Capt. Robert Bartlett has sailed for
North-Eastern Greenland on s.s. Mor-
7issey, taking with him Mr. E. Manley
as wireless operator. The call-sign is
VOQH, and signals are transmitted on
9,100 and 7,500 kC. (33 and 40 metres).

Capt. MacdMillan’s Arctic Expedition
with the schooner Bowdoin is covering
Labrador, Greenland, and Iceland. His
call-sign is WDDE, and the operator, Mr.
Paul Davis, of WIADU, Culver, Ind.,
transmits on 5,555, 8,320, and 11,110 kC.
{54, 36, and 27 metres).

5 ©00O0
Ultra-short Waves.

The Radio Experimental Society of
Manchester has been licensed for the 5-
metre waveband, and expects to carry out
some experimental work later in the
season. We hope, through the courtesy of
Mr. R. M. Kay, the Joint Hon. Sec., to
be able to give details of the short-wave
transmitter used.

[eNe NN}
French Short-wave Tests.

The French Meteorological Office will
Le conducting its seventy-ninth series of
short-wave tests on September 6th, 13th,
20th, and 27th. The first three dates are
for. preliminary tests, when various
stations will transmit in the following
order, cach one starting five minutes after
its predecessor :—

Lyons FYR (38 metres), Lyons FYS
(26.156 m.), Lyons FYQ .(16.35° m.)},
Trappes FOW (26.15 m.), Lyons FYS
(60 m.), Paris FLE (26.70 m.), Lyons
FYR (25.76 m.), Trappes FOW (60 m.).

Fig. 3.—Resistance-coupled amplifier circuit using

The preliminary tests start at 13.30
G.M T., and are repeated at 20.00, but
in this second series Paris FLJ (32.50
metres) takes the place of FLE.

On Saturday, September 27th, tle prin-
cipal tests will be condueted from the same
stations and in the same ovder beginning
at 9.30 G.M.T. They will be repeated at
11.30,13.20, 15.30, 18.00, 20.00, and-22.30
G.M.T., ‘but the last three will include
Paris FLJ as well as FLE.

Each transmission will last ten minutes
and consist of a series of ..—.. inter-
spersed with test groups of five figures.
It will-be seen, therefore, that the second
half of each will overlap the first half
of the succeeding transmission. -The
powers of the respective stations will be :
Lyons FYR and FYQ, 6 kW.; Lyons
FYS, 600 watts; Paris FLE, 1 kW.;
Paris FLJ, 3 kW.; and Trappes FOW,
400 watts.

‘ o00Qouo
A Correction and a ‘‘ Pirate ' Station.

The call-sign of Mr. J. Jones’s station
at 42, Fford Estyn, Garden Village,
Wrexham, is G68J, and not G2SJ, as
inadvertently printed in our issue - of
August 20th. We understand that Mr,
Jones has been somewhat inconvenienced
of late by the misuse of his correct call-
sign by an unauthorised station, and that

he will "not. himself be operating
for a month or more.
'q.:v'

cold valves.

The 28-Megacycle Waveband.

Interest in 28 mC. (10-metre) working
seems to be on the increase in the United
States, if we may judge by the reports
of * the International Amateur Radio
Union, It is proposed to issue a special
W.A.C. (Worked All Continents) certifi-
cate confined to this waveband, and our
contemporary ““Q. 8. T.”! asks who is
going to be the first to win it.

Perhaps European transmitters stand a
better chance than their American col-
leagues in obtaining this coveted distine-
tion, as the 10-metre waveband is admit-
tedly more in use in those countries where
the - general handling of traffic is pro-
hibited or limited.

0000
Forwarding Agents Still Wanted.

The various, amateurs who so nobly
undertake the task of forwarding com-
munications to transmitters in remote
parts of the world in co-operation with the
R:S.G.B. and the I.A.R.U., perform a
great service to amateur working in
general. There are still some distant
lands where amateurs are found in com-
paratively large number but” are difficult
to reach on account of their call-signs and
addresses being unknown. The I.A.R.U.,
therefore, appeals for further volunteers.

Q000

New Call-signs.

D60Z L. C. Cooke, Ashdown, Harrodene Road,
Wembley, Middlesex. (Change of address.)
G3FX  J. Abraham, St. Adrien, Van Diemen’s Road,
Chelmsford.
2BGM J. H. Cant, 89, Royal Parade, -Eastbourne.
(Change of address).
28PM H. H. Johns, School House, Painscastle,

Erwood, Brec.
A 20
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Details of the Studio, Scanning Equipment and Amplifiers.
By T. H. BRIDGEWATER.

AILY broadcasts of combined vision and sound
through the B.B.C. Brookmans Park transmitters
take place at the Baird Company’s headquarters

in Long Acre, the programmes being conveyed by land-
line to Savoy Hill, and thence distributed to Brook-
mans Park. Differing from the B.B.C. the studio has,
of necessity, to be in the closest proximity to the con-
trol room for several obvious reasons—among which are
the facts that the scanning disc with its driving motor
and the scanning light are in the control room while the
artist being influenced by these performs in the studio ;
again, the photo-electric cells must be situated in the
studio, although their appro-
priate amplifier is in the con-

a broadcast, the operating.includes the focusing of the
scanning spot, checking the disc motor-speed, control-
ling the output amplitude of both vision and speech am-
plifiers, as indicated by valve voltmeters, watching the
image in the pilot receiver, adjusting the line equaliser
if necessary, switching the microphone on and off at the
proper moments, and maintaining telephonic communi-
cation with the B.B.C. 1Itis possible to stand in such a
position. that one can watch the artist in the studio by
looking through the aperture, and. then by an inclina-
tion of the head to the right, observe the reproduced
image in the pilot receiver, after the former has travelled
out to Brookmans Park by
wire and returned to the same

trol room.

The scanning light falls on
a-white screen placed some 3
or 4 feet distant, immediately
in front of which sits the per-
son whose image is to be
transmitted. A bank of
photo-electric cells is situated

N addition to covering the general layout and equip-

ment used in the television studio ‘and control room

details are given of synchronising dnd picture size which

will prove helpful to those interested

But few are acquainted with the working of ‘the television

studio, and this description shows how the Dicture-carry-
ing signals are produced.

room via“the ether. In this
way the nature of the trans-
mission can be instantly de-
tected. It may not, perhaps,
be generally realised how
very much more critical is the
human eye as compared with
the ear. While a small de-

in reception.

against the dividing wall on
a level with the top of the
head, and are operated by dispersed light.

In the control room the lamp scanning disc and lens
are mounted on a steel frame table, underneath which
are housed the controlling resistances for the lamp. On
benches round the partition and an adjacent wall are
the cell and microphene amplifiers, distribution boards,
check receivers, pilot television receiver, line equalisers,
and numerous other controls and instruments which con.
tribute to the constitution of the control room.

The lay-out (Fig. 1) is such that two engineers.can, if
hecessary, operate and adjust the whole equipment with-
out having to move more than a yard or Sg- wPuring

A 21

gree of distortion in the case
of television is readily discern-
ible by its effect on the image, in music the ear will*pass
it by unnoticed. Thus, even quite small changes in
the constants of ‘the landlines conveying the signals to
the broadcasting station, or of the broadcasting apparat
tus itself, due to atmospheric or other conditions, may
quite appreciably impair the quality of the transmission ;
consequently, a very close watch has to be kept, and a
flexible line equaliser inserted which can be easily ad-
justed to compensate for these effects.

Reviewing the television equipment in more detalil,
an important compénent is the lamp source of light for
scanning. This is a goo-watt incandescent half-watt
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‘f'elevision Transmitter.—

lamp having specially bunched fila-
ments so that the emission may ap-
proach as nearly as practicable to a
point source.  This bunching may be
very close indeed, and necessitates the
composing of the total goo watts by a
current of 30 amperes at 30 volts, so
that there shall be no dangerous differ-
ences of potential between the several
closely situated sections of the filaments.
Current supply for the lamp is provided:
by large-capacity accumulators. The
light is focused by a reflecting mirror
close behind, so as to illuminate uni-
formly, some 1o inches distant, that
section of the disc occupied by the spiral
of holes. The separation of the inner
and outer holes is approximately I.3
cms., giving an arc to pitch ratio of 3/7.
There is, therefore, an area requiring
illumination of 7/3x 1.3 X% 1.3, or 3.94
square cms. The holes which traverse

CHAIR

SCREEN

STUDIO

MICROPHONE | |

CHECK
RECEIVER

CONTROL ROOM_

| 'A'AMPLIFIER

CELLS

ANSMITTING TABLE

TUNING

FORK
OSCILLATOj

SOUND -PROOF
PARTITION

one at a time, admitting each only
1/2,100 of the total light available, are

+400V.
—o

7507

Fig. 2 —Tuning-fork-controlled oscillator followed by an ame=
plifier and toothed wheel speed regulator.

focused by means of a Meyer Plasmatt’” lens (f.1.9:
focus 3.5in.) through a glass-panelled aperture on to
the screen in the studio.

Between the lens and the disc, where there cxists a
space of some two inches, is placed what is known as
the *‘synchronising gate,”” which consists of an aper-
ture vertically adjustable, to ensure a small interval
between the passages of light due to successive holes.
This produces the *strip frequency,” equal to the
number of holes multiplied by the revolutions per second
of the disc, on which, of course, the principle of syn-
chronisation is dependent. The disc, which is of
aluminium o.o05in. thick, and of mean spiral radius
14.65 cms., revolves at a speed of 12.5 revolutions a
second, being provisionally standardised as that which
produces a minimum of undesirable ﬂicke;,wg’s well as

Fig. 1.—Plan view of studio and control room showing the
distribttion of the equipment.

avoiding the production of excessively high frequency.

Little needs to ke said about the disc-driving motor
itself, except to mention that it is one operating from
12 volts at 1.5 amperes, and specially selected for its
smooth running. On the free spindle there is a 60-
toothed mild steel wheel rotating between two electro-
magnets, the general arrangement being almost identical
with the synchronising gear in the commercial type
¢“ Televisors.”” The coils of the electromagnets are con-
nected in series in the anode circuit of the output of a
tuning-fork-controlled valve oscillator and amplifier,
which generates a frequency of exactly 750 cycles per
second (Fig. 2). The motor is adjusted to the correct
speed where it is maintained owing to the action of the
6o teeth passing the facets of the electromagnets nIfiz.5
second, or 750 a second. Constant speed is in this
way assured.

Area of View,

_ Moving into the studio, we find the scanning light
illuminating the white screen. Since the rays from the

TO GRID +H.T.

F——cro

@ c §R
1

L.l__“.)?_vt—-ll-—
(a)

L TO TO
FILAMENT FILAMENT

(b)

Fig. 3.—(a) Input qonnections hetween photo-electric cells and
the “A’" amplifier.” (h) Alternative method of arranging input
circuit.
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Television Transmitter.—

lens are diverging at a distance of 6 feet, the normal

““close-up” position, an areaof approximately 1rin.
by 24in. is explored, representing a spot magnitude of
Foin. Square. At 8ft. 6in. from the lens this will become
15in. by 33in., sufficient to accommodate a waist length
view of two artists side by side.

We now come to a very vital-part in the whole system,
namely, the photo-electric cells. These are four of the
G.E.C. caesium type (extremely red and infra-red sen-
sitive), placed in a position
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The amplifier itself (Fig. 4) is a five-valve R.C.-coupled
type of careful design, the output. from which is fed
throungh a step-down transformer to two ‘single-stage
amplifiers—one having a special output transformer con-
nected through an equaliser to the line to Savoy Hill.
It is of supreme importance that a uniform response to
frequencies as high as 10 kc. and lower than 50 cycles
should be preserved as nearly as possible, as otherwise
serious detriment to the quality of the reproduced images
will be incurred.

and angle designed to give
the best perspective of the
subject, and yet accom-
modate as much reflected
light as possible. - These
four cells, which roughly
form the corners of a
rectangle 12in.. by 6in.,
are paralleled and con-
nected to the ““ A"’ ampli-
fier. It is of great impor-
tance to maintain the con-
nections between the cells
and the amplifier as short
as possible, owing to the
H.F. losses which would
otherwise be introduced by

0+200V.

%20,000()

<
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OUTPUT

the- self-capacity of the
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wire. The input connec-
tions are shown in the
schematic diagram of Fig.

44y

i

T

3 (a). This method is
fayoured in preference to
that shown in Fig. 3 (b),
which is popular in talking-
picture work, owing to the avoidance of a coupling con-
denser resulting in .slight but nevertheless undesirable
cutting-off of low frequencies. The resistance R is
50,000 ohms. A higher value would yield a greater input
voltage but also increase the effects of capacity in the
cell, a condition which is to be avoided.

Fig. 4,—Five-stage.‘A’* amplifier interposed between photo-cell circuit and the outgoing line
to the B.B.G. R;, 600 chms; R,, 5,000 ohms : Rj, 0.5 megohms ; G;, 1 mid.; Ci, 2 mids.:

L. 0.075 henry.

Space does not permit of a discussion. of some of the
smaller details in connection with the television trans-
mitter : e.g., an entirely new vision and sound broad-
casting technique has been evolved, which calls for a
somewhat complicated system of co-operation between
the studio and control room staffs,

ESTIMATING THE COST OF ALL-MAINS OPERATION.
The Difference Between D.C. and A.C. Mains.

HEN calculating the cost of operating a receiver
entirely from the mains, confusion often arises
owing to the fact that it is not fully realised that the
ordinary consumer is called upon to pay for the power
he consumes and not for the current.” Owing to the
large. current consumption of the cathode heaters in
an “all A.C.”” set many people are needlessly scared
off, but, on the other hand, there are many who are
unduly sanguine of the cost of running a receiver com-
pletely from D.C. mains because they have not fully
realised that filament current is cheap on A.C. mains
and expensive on D.C.
When estimating-the cost of operating a set from
D.C. mains one must add together the tota} plate-and

A 23

filament current taken by the set, and then multiply
this sum by the total voltage of the mains. This gives
the total wattage taken from the mains. In the case
of A.C. mains, however, one must consider each second-
ary winding on the power transformer separately. The
total current drawn from each winding must be multi-
plied by the voltage existing across its ends. In this
way the power supplied by each winding is calculated.
All these individual wattage figures must then be added
together, and the sum multiplied by a figure which
depends on the efficiency of the power transformer ; this
figure varies in practice -between 1.25 and 1.75. In
most cases .1.5, representing.an efficiency of, roughly,
70 per cent., is correct.
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Events of the Week

A RADIO CURFEW.

In the Swiss Canton of Vaud the
Moudon municipal authorities have for-
bidden the use of loud speakers and
gramophones after 10 p.m., ot only in
public establishments -"but in private

houses.
0000

FROM 0.4 TO 10 KILOWATTS.
Tonic treatment-is to be applied to
the 0.4 kilowatt broadcasting station at
Viipuri, Finland, which will —soon be

transmitting with a power of 10 kilo- -

watts, The.original wavelength ‘will be

retained; viz., 291 metres.
0000

HAPPY DAYS FOR PEDESTRIANS.

Novelists in search of thrilling material
should “focus their imaginations on the
day when all car owners copy Mr. Percy
Hill, a Wednesbury motorist, who has
fitted a public address system on his car
to replace. the Lorn. In tests conducted
last week the driver ~was able ‘to

“-direct’’ pedestrians -to -safety —at-a -

distance of 300 ydrds.
an . “ 0000

. RADIO MECCA AT LYONS. v
The- Lyons International Fair, which
opens on Saturday next, September 6th,
will contain a radio section which in
iteelf promises to be one of the most im-
portant French wireless shows of the
season. No fewer than 200 radio firms
will. exhibit, . and _this figure is well up
to the average of the Radio Manufac-
turers’ Autumn Show in Paris.
0000

RADIO AND RUSSIAN MORALS.

To go to gaol in absolute ignorance of
ths wireless art and to emerge a fully
fledged ‘‘ amateur *} is now a happy possi-
bility in Russia.  According to a corre:
spondent, the Soviet Government has
come to the- conclusion that the study of
radio is one of the best means of im-
proving a prisoner’s morals. * It has been
found that courses in electricity- and
wireless develop a new mentality among
prison students, many of whom, it is
declared, have turned over a new leaf
on returning to civil life by taking up
radio as a profession.

cooo
MORE POWER FROM
KOENIGSWUSTERHAUSEN.

The German broadcasting authorities
officially contradict the rumour that a
station of extra high power is to be in-
stalled at Frankfurt. It has, however,
been decided to increase the power of
ISoenigswusterhausen -(Zeesen) from 35 to
53 kilowatts.

THE LATEST IN STUDIOS.

The new Chicago studios of the
American National Broadcasting Com-
pany, said to be the most elaborate of
their kind in the world, will be opened
on, September 15th.

0000
OXFORD'S PROBLEM.

The Oxford City Council is considering
the advisability of permitting a radio
relay service in the city. A sub-com-
niitfee has been appointed. to inspect the
system, in operation at Swindon.

A PROFESSIONAL_ *FIELD DAY.” A
wireless van in use by the 4th Divisional

Signals Wireless Section during the army
mancevvres in East’ Anglia.

. MAORIS AT A RADIO SHOW.

A party of Maoris from the Wanganui
River provided nightly concerts at the
New Zealand Annual- Wireless Exhibi-
tiom held at Wellington in July. The
items, writes a correspondent, .were broad-
cast by the local station 2YA, and on most
evenings enthusiastic telegrams were re-
ceived from all parts of the Dominion
requesting special numbers. ~ The New
Zealand. Association of Radio Transmit-

ters handled public radiograms from a_

special, stand in the Exhibition.
[ 'Y

} in Brief Review.

SHORT WAVES FROM - PARIS.
Paris Experimental Radio, which
suspended transmissions on August 1st,
will resume on September 15th with simul-
taneous. transmissions on. 40 and 299.5

metres.
0000

NEW POLISH BROADCASTER.
Poland’s latest broadcasting station is
at Raszyn, about 20 miles from Warsaw.
A regular service will begin this month.
No particulars are yet available regard-
ing wavelength and power.
0000

WIRELESS v. FISH.

Two Fleetwood steam trawlers have
been fitted with wireless telephone equip-
ment by the International Radio- Inter-
rupted ~ Phone Wave Company. The
trawlers will patrol the fishing grounds
and give wireless notification of the move

ment of shoals.
cooo

r A REAL RADIO CAR.

* Step . in, Sir, and choose your
station,” is the slogan of an enterprising
French radio dealer who is touring Brit-
tany with a radio reception car. Accord-
ing to our Paris correspondent, the cas
is equipped with the latest apparatus
fully capable of picking up the majority
of Iuropean stations. ~‘Vechnical advice
is given to every enquirer.

0000

PRIZES FOR SET BUILDERS.

A section for amatéur radio societies is
included in the competition staged in con-
nection with the Manchester Wireless
Exhibition in October. One of the prin-
cipal sections is for the construction of a
three- - or- four-stage receiver, mains or
battery ‘operated, in which employees of
radio firms may take part. : ]

Entry forms, which contain full details,
can be obtained from the Radio Editor,
Evening Chronicle, Withy Grove, Man-
chester, and are réturnable not later than
September 15th.  Sets are required for
judging by September 22nd. Cash prizes
are offered amounting to £175,

co0oO0

WIRELESS AS' A CAREER.

Commending wireless as offering pro-
mising careers for young men, a writer in
the Handbook of the Hull Municipal
Technical College says :—

<It is only 35 years since Senatore
Marconi filed his application for the first
British wireless patent. On the screen,
in the * talkies,” in the work of shipping,
in world communication through the great
“ beam ’ stations, as well .as in factories
and workships which produce and sell the
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manifold broadcasting and receiving sets,
careers have been opened up for thousands
of able young men whose talents might
otherwise have run to waste but for this
invention.”

Special courses in. wireless communi-
cation have been arranged for the coming
season, which opens on September 8th.

0000
AUTUMN SHOW IN. BRUSSELS.

Belgium’s annual radio show is to be
held at the Parc du Cinquantenaire,
Brussels, from October 18th to 27th.

o0ococoO
STILL. THEY COME.

Newfoundland and Southern Rhodesia
are the latest countries fo deposit with
the American State Department their
ratifications of the International Radio-
telegraph  Convention, drawn up in
Washington in 1927 to regulate the inter-
national uses of radio.

co0O00
EINSTEIN AND THE EXPERIMENTER.

In his opening speech at the Berlin
Radio Exhibition, Professor Einstein
made some pungent remaypks concerning
public indifference to the advance of
science.

“ There are millions,”” he said, *‘ who
thoughtlessly use the wonders of science
and technology, without having grasped
them intellectually, any. more than a’cow
understands the botany of plants it chews.

** When you listen to wireless broad-
casting, do you wonder how mankind
came into possession of this marvel of
communication? The source of all
technical  achievements is  sublime
curiosity, and the playfulness of experi-
menting -in both the amateurish searcher
and the constructive, imaginative = in-
ventor.”’ [

cooo
ADVANCING TIDE IN CANADA.

Ontario leads the other Provinces of
Canada in the matter of wireless receiv-
ing licences with a total on July Ist of
211,775. Quebec is “second with 71,757,
British Columbia third with 35,995, and
Saskatchewan fourth with 32,906. There
are 9,528 sets licensed in Ottawa, 61,683
in Toronto, 43,064 in Montreal and
15,084 in . Winnipeg. ‘'L'he total for the
whole Dominion shows an increase during
the past twelve months of 107,58Y.

0060
400 KILOWATTS FROM KDKA.

Two giant valves, each. standing six
feet high and requiring ‘the passage of
fiva tons of cool water through their
water-jackets every hour, are the ‘‘ nerve
centres ' of the new KDKA which has
practically been completed by the West-
inghouse Company at SaXonburg, near
Pittsburgh, writes our Washington corre-
spondent. The valves are rated at 200
kilowatts each,

Instead of stepping up immediately to
the power of 400 kilowatts, the operators
of KDKA propose to go gradually to 50
kilowatts, the maximum power now
allowed by the Fed¥ral Radio Commis-
sion. And instead of making a sudden
transition to the new transmitter, they
have asked the Commission to authorise
the use of the old KDKA at East Pitts-
burgh simultaneously with the new for a
period of three weeks during which the
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old transmitter's output will be decreased
gradually and the new one’s increased.

The old and new . stations will
operate in synchronisation with = one.
arother "during the transition period.
Thus the station’s listeners will not suffer
ths inconvenience of adjusting their re-
ceiving sets to the new volume expected
from the new station. - The Westing-
hcuse Company has ‘asked the Commis-
sion for authority to operate experiment-
ally after midnight during the autumin
ard winter with its maximum power of
400 kilowatts, the 'highest - power any
station in the world has ever undertaken
to use.

cooo.
UNCERTAINTY IN SPAIN.

Spanish’ broadeasting plans are *‘ in the
air ”’ once more. The late dictator, Primo
de Rivera, decrced that broadcasting

221

distress call, but proved to be 70 miles
from the-actual position of the ship.

The position given was regarded as
doubtful by the ** Vandyck,”’ and full re-
liance was placed on the ability of the
direction finder to determine accurately
the bearing of the ‘' Kronprins Gustaf
Adolf ”’ from the ‘° Vandyck.”

After steaming more than half an hour
from .the time of receiving the distress
call, a further message was received from
the Swedish ship that assistance was no
lenger required, but this in turn was can-
celled by a further urgent request for
help. Once again the ** Vandyck ” turned.
to the rescue, and the direction finder was
constantly used to verify the bearing of
the Swedish ship. When eventually the
direction finder bearings brought her into
sight dead ahead the inaccuracy of the
position originally given was proved.

GERMANY’'S RADIO FESTIVAL. An a
fakeén when .the show was in’ full Swing.
g restaurant floor and. lift. shalt.

should be-entrusted to a single ‘eptérprise
for a period of.twenty years, the selection
being nade after a competition in which

all broadcasting concerns would be invited
to take part. 3 ; E T

With-the disappearance of the.dictator’s
régime, however, other: coupsellors have
slepped in, with the result that the idea
of a competition has been abandoned.
According to a Madrid message, Spanish
listeners - now have no notion whether they
are 1o be blessed with a system of State
radio or private control.

QooO0
L FIRE AT SEA.

The Marconi Direction Finder played. a
valuable part in accnrately indicating a
distressed ship’s position and rescuing the
crew when the Swedish motor vessel,
“ Kronprins Gustaf Adolf,’”’ caught fire on
July 28th fifteen miles north-east of Barra

Do Rio Doce Lighthouse, on the Brazilian

coast. Her wireless distress calls brought
immediate reply from the Lamport and
Holt liner ‘* Vandyck,” which was 45

An air

view oi the Berun Exhibition  grouads
Note. the tamous radio tower with its

RADIO- FOR" THAMES POLICE.

The provision of ‘wireless on the Thames
pclice motor launches is an interesting
project now being considered at Scotland
Yard: The boats so fitted would carry
out patrol work in the same manner as the
wireless-equipped vans of the Flying
Squad on land. d

ocoo
TRANSMITTER POWER RATING.

As we go to press we learn from the
B.B.C. that at the request of the Inter-
national Broadcasting Union, the Corpora.
tion 1s adopting, in common with other
broadcasting organisations, a new power
rating as, from September 1.

The actual power of all B.B.C. stations
remains the same as before, though the
method of computing- the power rating 1s
changed to comply with the new inter-
national definition. i ;

In the past different broadcasting or-
ganisations have used different methods.

The new system of computing the power
of a broadcasting station. takes account
of modulation, which the method formerly

miles south of the position given in the . used in this country did not.

»ar
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A Self=contained Transportable with Moving=coil Loud Speaker.

ESIGNED for operation from A.C. mains this
D receiver incorporates a self-contained frame

aerial and is housed in a hand-polished mahogany
cabinet standing on a ball-bearing turntable. It may
therefore be classed as a *“ Table Model Transportable,’’
and should recommend itself to those who may wish to
enjoy the broadcast programme in different rooms from
time to time. An usually interesting feature of the speci-
fication is the provision of a moving-coil loud -speaker,
an item which at once invests the receiver with an air
of distinction.

The name ““Selector”” has been for some time asso-
ciated with portable receivers, and the experience gained
in this field is reflected in the circuit design and layout
of the model under review. For instance, the coupling
employed in the single screen-grid H.F. stage is in prin-
ciple the same as in Selector portables. It is in essence
tuned anode coupling, but includes several refinements
worthy of favourable comment. The tuning condenser,
instead of being connected directly across the anode coils,
is joined between anode and earth, a fixed series con-
denser of comparatively large capacity being inserted as
a safety measure in the event of the vanes of the variable
condenser short-circuiting. With this arrangement ‘not
only is the condenser spindle at a fixed H.F. potential,
but is also at earth potential in relation to the H.T.
supply and can be bolted
direct to the screening box.

The anode coils for
medium and long waves
and also a coil for reaction
are connected in series, the

out. by the wave-range
switch. The medium-wave
coil is in two single-layer
sections connected astatic-
ally, and the reaction coil
which serves for both long
and short waves is capacity
fed from the anode of the

reaction condenser is of the three-element differential
type, and maintains a constant by-pass capacity in- the
detector anode circuit.

The aerial circuit is straightforward, the frame being
wound in two sections, one of which is short-circuited
for reception on medium waves. Terminal sockets are
provided for an external aerial and earth, the aerial
being connected to a tapping point on the medium-wave

section of the frame.

The Mains Equipment.

Indirectly heated valves are used in the H.F. stage
(8-4.V), detector and first L.F. stages (164.V); but the
power valve, a P. 625, is directly heated with raw A.C.
Transformer coupling is employed for both L.F. stages,
the two transformers being assembled in a separate
screening box. The rectifier for H.T. supply is a
Philips Type 1560 full-wave valve, and for convenience
in servicing is mounted together with the. components
of the receiving circuit in the top half of the cabinet.
The general layout of the receiver compartment is shown
in one of the photographs, and it will be seen that the
components include a mains fuse-holder and a ‘‘hum
adjuster.”” The latter takes the form of a filament
potentiometer by means of which the negative H.T.
lead is returned to the electrical mid-point of the filament
circuit. The setting of this
potentiometer may vary on
different supply mains, and
adjustment 1s carried out
with a small screwdriver.

The bottom half of the
cabinet contains the moving-
coil loud speaker, mains
transformer, grid bias, and
decoupling . resistances and
smoothing equipment. The
loud speaker is a Magnavox
unit complete with metal-
oxide rectifier for supplying
D.C. to the field winding

leaky - grid detector. The The control panel showing frame aerial and anode tuning diats, and output transformer
»
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Sclectors All-Electric 55.—

for coupling to the P.625° output valve. A.T.C.C.
electrolytic condenser is an additional component which
ensures a smooth supply to the field winding. Removal
of the output valve served to show that no trace of hum
could be attributed to inadequate smoothing of the
magnetising current.

In the bottom right-hand corner at the back of the
cabinet is a panel which carries pins for the socket on
the mains leads and jacks for a gramophone pick-up
and an external loud speaker. The pick-up leads are
screened by a braided covering, and the pick-up is
connected across the primary of the first L.F. trans-
former, and an external

Wireless
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pied by the National transmitter under similar con-
ditions being 7 and 1o degrees respectively. In this
locality fourteen foreign stations were received after
dark at good loud speaker strength without interfer-

“ence from the local stations or 5GB: A further test

at 5 miles fromr Brookmans Park showed that eleven
foreign stations were still available without interfer-
ence, the three stations lost being located in wave-
length either between the two London transmitters or
below 261 metres. Nevertheless, even at this close
range, the twin Regional transmitters could be received
without mutual interference without calling vpon the
directional  properties of the frame.

volume control is required.
A choke filter circuit is pro-
vided for the external loud
speaker in addition to the
transformer incorporated in
the moving-coil unit: The
two loud speakers operate
simultaneously.

In testing the receiver in
the London district no need
was felt for the addition of
an external aerial, as en-
tirely satisfactory rtesults
were obtained with the self-
contained frame aerial.
The weight distribution of
components has been care-
fully thought out, and the
set revolves freely on the
ball-bearing turntable, so
that full use can be made ;
of the directional properties of the frame aerial.

The long-wave performance is excellent, and eight
stations, in addition to 5XX, were received at full loud
speaker strength. With the frame set at maximum,
Konigswusterhausen is almost equal, in - strength to
sXX, bat it is necessary to sacrifice some volume by

rotating the frame to minimum on 5XX if the German

station is to be received clear of background. The
same applies to Moscow on 1,481 metres.

The selectivity on medium waves is quite adequate
for present-day conditions .in the ether. In West
Central London the Regional Station spreads only
4 degrees with the frame at minimum, and IT degrees

at maximum, on a Ioo-degree dial, the bands occu-

The general layout of the receiver compartment.

The hum adjuster takes the form
of a filament potentiometer.

The quality of reproduction from the Magnavox
unit is above criticism and gives an impression of un-
forced naturalness without any bass resonance. A
50-cycle hum, which is not entirely eliminated by
manipulation of the hum adjuster, is noticeable in
intervals in the transmission, but is not sufficiently
serious to make its presence felt during periods of
modulation. The controls are easy to use, and critical
adjustment of reaction is unnecessary even when re-
ceiving distant stations.

The makers are Messrs. Selectors; Ltd., 1, Dover
Street, London, W.I, and the price in the standard
mahogany finish is 55 guineas. The set is also avail-
able to special order in oak, walnut, and other finishes.

SAFEGUARDING VALVE FILAMENTS.

WHEN using a filament transformer designed to
give an output of several amperes in conjunction
with a small two-valve receiver which will, of course,
only impose a light load upon it, there will be a slight
voltage rise even in the case of a good transformer.
This may not be sufficient to burn ‘out valves, but it
will in most cases greatly curtail their useful life. Tt
is desirable, therefore, in such cases to use. a resist-
ance in series with one of the output terminals. Ghm’s
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Law must be-pressed into service in order to enable us
to calculate the correct value, but a very convenient
instrument to use is a small two-ohm baseboard resist-
ance of the semi-variable type. A maximum value of
two ohms is sufficient for all ordinary cases. These
devices, which can be obtained from several manufac-
turers, will usually-carry between 2 and 3 amperes
without overheating. It is assumed that a variable
potentiometer is used across the transformer winding.
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“SIMPLIFIED

1

By
S. 0. PEARSON.
B.Sc.,, AM.1.EE.

The Principles of

' HEN the grid of a three-electrode valve is made

’\/ %/ electrically positive with respect to the cathode
) (or filament) it naturally attracts to itself some
of the electrons leaving the cathode. The emitted elec-
trons are drawn away from the cathode by the positively
charged anode or plate, but a certain proportion of them
will be intercepted by the grid if the latter is made posi-
tive, this proportion depending not only on the poten-
tial of the grid, but also on the positive anode voltage.
Increasing the anode voltage causes the emitted electrons
to travel with greater velocity, with the result that a
greater proportion of them will be shot through the
meshes of the grid and -
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(Continued from
page 206
of previous issue.)

G.rid Rectification.

types as regards the critical voltage at which grid current
commences. In each case the anode potential was main-
tained constant at about 100 volts.

As the grid voltage is changed from a high negative
value towards a more positive value, grid current com-
mences at — 1. volt for the A.C. valve, and at zero volt-
age for the filament valve. It should alse be noted that
the grid-current curve for the A.C. valve has a much
sharper bend, and that the current increases much more
rapidly than for the filament valve. This means that
the valve with the indirectly heated cathode has a much
lower differential resistance from grid to cathode than

the other. The efficiency

reach the anode in spite of =

of a valve as a rectifier

the positive potential of

[ depends on both the

the grid, so that a smaller

sharpness of the bend and

number of electrons will be

the stcepness of the grid-
current curve. '

trapped.

Those electrons which il

As the effect of rectifi-

are intercepted by the grid

cation has to be transferred

pass round the external cir-

to the anode circuit of the

cuit back to the cathode,

valve in order that the

and- this ‘‘stream’ of
40|
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low-frequency - component

moving electrons consti-
stutes a grid current which

variations of a modulated
wave shall be either passed

T
| YpE\

can be measured by means

of a microammeter con-

| /ﬁ on to a succeeding ampli-
= fying valve or delivered

GRID CURRENT — MICROAMPERES

nected in the grid circuit.

o

to some other piece of ap-

paratus such as a pair of
telephones, special arrange-

It can be taken as a general | /
rule that for most filament
valves no grid current will /

ments have to be made in

flow when the potential of

the grid is negative with re-

/] the grid circuit for effect-
g ~ ing this transference from

spect to the negative end = )
of the filament, however
small this negative poten-

GRID VOLTAGE cuit.

1 2 grid circuit to anode cir-
If a modulated al-

ternating voltage were to

tial might be. On the other
hand, with most valves of
the indirectly heated cath- ]
ode or A.C. type, grid current commences to flow when
the grid is still one volt or so negative with respect to
the eathode, and increases as the voltage is-changed in
the  positive direction. -,

Grid-current Curves:

The grid-voltage/grid-current curves are given in
Fig. 1 for two general purpose valves of the HL class,
one having an indirectly heated cathode, and the other
an ordinary filament. Although the constants of the
two valves are not quite the same, the grid-current
curves show clearly the main difference between the two

[ Tl

Fig. 1.—Grid-current curves for two representative general-
purpose valves of the filament and A.C. type respectively.

be applied in the ordinary
way between- the grid and
cathode, no rectification
would occur, even though grid current passes during the
positive half waves and not during the negative halves.
The grid current is made to charge a condenser of low
capacity, connected in the grid circuit, to an extent
depending on the amplitude of the high-frequency volt-
age set up across the preceding tuned. circuit.

. The usual arrangement for grid detection is shown
in Fig. 2, where there is a tuned grid. circuit, and C,
is a condenser whose capacity depends on the type of
valve in use and, to some extent, on the wavelength.
The voltage variations are thus applied to the grid
“through ” ‘the grid condenser C,. The anode circuit
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Wireless Theory Simplified.—
is shown without any connected external impedance for
explanatory reasons.

The mechanism of grid rectification is not so straight-
forward as that of anode bend detection, but the principle
can be fairly simply explained in terms of one or two
elementary experiments which can be carried out quite
easily in practice. Suppose that a valve is connected
up in the manner shown by Fig. 3, where the grid con-

3

Fig. 2.—Normal grid circuit arrangements for grid rectification.

denser C, has a large capacity of 1 microfarad or more.
By means of a two-way switch S, the potential of the
left-hand plate of C, can be made either negative or
positive with respect to the cathode according to whether
contact is made at X or Y respectively, through the
medium of the batteries E, and E, shown. For conve-
nience let E, be —1 volt, and let E, be +1 volt. A
second switch S, enables a high-resistance R to be con-
nected directly across the grid condenser.

"Suppose in the first place the switch S, is open, and
that S, is over on contact X ; and suppose further that
the condenser is uncharged, so that its plates are at the
same potential. Then the grid of the valve will be 1 volt
negative with respect to the cathode, and a definite anode
current will be indicated by the milliammeter mA. No
grid current will flow.

Now imagine that the contact arm of S, is suddenly
changed over from X to Y, with the result that the left-
hand plate of C, becomes I volt positive. Since the
condenser is as yet uncharged both sets of plates will
still be at equal potential, and therefore it follows that
the right-hand plate of the condenser and the grid of
the valve will also become 1 volt positive with respect to
the cathode, and the milliammeter will show a sudden
increase of anode current. But grid current will imme-
diately begin to flow from the grid to the cathode inside
the valve, and so the right-hand plate of the condenser
will rapidly lose its positive potential, the anode current
falling back towards its original value. The fact that
one plate of the .condenser is falling in potential whilst
the other remains at constant potential means that the
condenser is acquiring a charge, the grid current being
the charging current. g

After an interval depending on the capacity of the
sondenser the voltage on the grid side will have fallen
to the voltage at which grid current just eeases, and no
further change will take place. Suppose- that it falls
back to — 1 volt, as would be the case with the valve to
which the left-hand curve of Fig. 1 corresponds; themn
the potential difference between the plates of the con-
denser will have become 2 volts, and the plate current
will have its original value.
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If now the switch S, is suddenly changed back from
Y to X, so that the left-hand side ‘of the condenser has
its voltage brought back from +1 to —1I volt, a change
of 2 volts, then simultaneously the grid side of the con-
denser will also have its potential dropped by 2 volts,
that is, from — 1 to — 3 volts with respect to the cathode.
But with this negative grid voltage no grid current will
flow, and therefore the condenser will retain its charge,
and theoretically the grid potential will remain at —3
volts indefinitely, the charge being permanently trapped
in the condenser.

The Function of the Grid Leak.

By closing the switch S, a high resistance of R is con-
nected z:ross the grid condenser, and this-provides a
path along which the charge in the condenser can leak
away. ~The resistance R is for this reason called a grid
leak resistance. With S, closed, the grid will take up a
steady potential at which the current through the grid
leak is just balanced by the current from grid to cathode
inside the valve for either position of the switch S,. 1If
the grid-leak resistance is very large the steady grid
voltage will ke slightly to the positive side of the value
at which grid current commences. The time constant
of a condenser shunted by a resistance is proportional
to both the capacity and the resistance, and therefore the
higher the capacity of the grid condenser and the greater
the grid-leak resistance, the longer will the grid potential
take to settle down to a steady value after a disturbance.

If the switch arm S, were to be oscillated rapidly
backwards and forwards between the contacts X and Y,

‘the left-hand plate of the grid condenser would have

applied to it an alternating voltage of square-topped
wave shape, the maximum value in each direction being

Fig. 3 —Special circuit for illustrating experimentally the
principle of grid rectification.

As regards the left-hand side, ‘the cycle of
changes detailed above is now being repeated in rapid
succession ; but on.the grid side the conditions are not
quite the same because sufficient time does not elapse
between each change to allow the grid to reach a steady
potential. During each positive impulse of voltage the
condenser is charged to the full extent, but during each
negative impulse only a very small fraction of the charge
has time to leak away through the gridleak resistance. The
result is that the condenser remains charged so long as the
impulses persist and the grid itself acquires a mean poten-
tial very nearly proportional to the amplitude of the
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pulsations applied to the left-hand side of the grid con-
denser ; and therefore the anode current will also take
up a mean value depending on the.amplitude of the
pulsations. '

Reverting now to the more practical circuit of Fig. z,
in which a. high-frequency voltage is developed across
the tuning condenser C, it will be realised that the same
principles illustrated by Fig. 3 are involved; the fact
that under actual conditions we are dealing with sine-
shaped waves doés-not up-

SEPTEMBER 3rd, 1930.

time lag. This time lag has been shown to be essential
to obtain rectification, and, therefore, for efficient recti-
fication the time constant must be long compared with
the time of one cycle of the high-frequency wave. But,
on the other hand, a long time constant tends to smooth
out or attenuate the highest note frequencies of the
modulation, and so a compromise must be struck which
gives moderately efficient rectification, and yet does not

cause undue high-note loss.
If a charged condenser is shunted by a resistance,
the former immediately be-

set the argument.  The
main idea in grid rectifi-
cation is that as soon as

gins to discharge through
the resistance, and .the

LOIACERACROSS voltage between the plates

TUNED CIRCUIT

the grid voltage tends to of the condenser.begins to
rise above a .certain criti- () ﬂf\ﬂﬂﬂﬂ" nﬂﬂnnnnﬂﬂ ﬂ fall. The discharge cur-
cal value grid current at UUUUUUL UUUUUUUUUM U i TWE-—~ rent is, therefore, greatest
once flows and prevents at the start, and gradually
to any appreciable extent VOLTAGE tails off to zero -after,
further rise, the grid con- ‘ ] 1 eI theoretically, an infinitely
o e L | O I Sy e
then provided to allow the Nrercy e tion is defined as the time
grid potential to return to RONENTED in seconds in which the

its normal value when the
oscillation ceases or to

condenser would be com-

take up a mean value de-
pending on the amplitude
of the oscillation if it con-
tinues.

When the applied oscillation has a varying amplitude,
as in Fig. 4 (a), the grid current has the effect of bring-
ing all the positive peak values of the oscillation to
practically the same level without reducing to any appre-
ciable extent the actval ‘‘voltage swing’ or double
amplitude of the voltage oscillation. The actual voltage
of the grid, therefore, varies somewhat, as shown by. (b)
in Fig. 4, so that the mean value of the grid potential
taken cycle by cycle of the high-frequency variation
foliows the contour of the low-frequency modulation,
and this effect is transferred by the usual action of the
valve to the anode circuit, because the change of anode
current is proportional to the change of grid potential.

Time Constant of the Grid Condenser and Leak.

For faithful reproduction it is recessary that the
““mean’’ value of the grid volfage shall follow the low-
frequency variations exactly. This ideal condition, how-
ever, cannot be fully attained in practice because the
combination of grid condenser and grid leak possess a

Kempes Engineer’s Year Book for 1930. S it ot
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37th annual issue, revised under the direc-
tion of the Editor of The Engineer.
This standard source of reference for

Fig. 4.—Diagram showing the principle of grid rectification

under theoretically perfect conditions. In practice the positive

peaks of the grid-voltage curve do not fall on a perfectly
straight line as shown.

pletely discharged i the
initial maximum rate of
discharge were maintained.

The time constant in
seconds is equal to the pro-
duct of capacity in farads, and the resistance in ohms.
Thus, in the grid circuit in Fig. 2, the product C,R
must be long compared with the tithe of one high-fre-
quency period and yet short compared with one period
of the highest note frequency. The grid leak resistance
must be large compared with the differential resistance
between the grid and cathode of the valve when the
grid is positive, and is therefore determined chiefly by
the type of the valve.

For a general-purpose valve of the A.C. type (power
grid detection) a grid leak of about o0.15 megohm
and & grid condenser of 0.000I mfd. capacity have been
found suitable for medium wavelengths. The time con-
stant of this combination is 15% 10—* second, whilst the
period of a 300-metre wave is 10—° second, and that
of a 5,000-cycle note is 200 x 10—* second. In this in-
stance the time constant is fifteen times as long as the
high-frequency period and o.075 of the s5,000-cycle
period.

(To be concluded.)

The Selenium Cell, its Properties and
Applications, by G. P. Barnard, with a
foreword by J. W. T. Walsh, comprising

Part I, The History and Chemical Pro-

Civil,  Mechanical, Electrical, Marine, ful Formule, Copper Wire Tables, Wave- perties of Selenium and the Construction

Mining, and other Engineers, which was
first compiled in 1894 by H. R. Kempe
and W. Hanneford Smith, has been
thoroughly revised and brought up to date
in its present issue. A ‘new section is
devoted to wireless matters, including
a short glossary of Technical Terms, Use-

length-Frequency and L.C. Tables, Charts
of Resistance and Capacity, and of React-
ance of Condensers at Radio and Audio-
Frequencies.

Pp. 3040+xii+xlv. Published by
Morgan Bros., Ltd., London, and Crosby,
Lockwood and Son, London, price 31s. 6d.

'*A\,‘J’

of* Selenium Cells ; Part II, The Practical
Application in Photometric Measurement,
Photophony, Telephotography, Television,
and numerous other purposes. Pp. 331,
with frontispiece and 258 diagrams and
illustrations. Published by Constable and
Co., Ltd., London, price 35s. net.
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Two Mechanically Sound Insulators with Good Dielectric Properties.
By W. H. F. GRIFFITHS, F.InstP., A.M.LEE.

EFORE the introduction of Mycalex one had to use
either Vitreosil or Pyrex for insulation if great geo-
metrical permanence of structure was essential in

a piece of low-loss wireless apparatus, notably in low-loss
air dielectric condensers. Both of these insulators are
hard and are, of course, unaffected by heat, since one is
a fused silica and the other a glass. Vitreosil has a much
lower dielectric loss than Pyrex, but where any degree
of strength is required the

in the manufacture of envelopes for high-power trans-
mitting valves, a use for which it is pre-eminently suited
as it is not only capable of withstanding the high tem-
peratures attained, but it can be raised to a much higher
temperature than glass during the evacuation of the

valve, thus facilitating the removal of residual gas.
It was stated: above that Vitreosil, when used as the
electrical and mechanical separator of the two plate
systems of an air con-

latter material has to be

denser, contributes scarcely

employed despite its higher
power loss, this being yet

anything to its losses. This
is due to the fact that it 1s

another case of the stronger

(CWORST_DELECTRICS

more free from dielectric

material being the more

loss than any other known

(BARELITE CONTINENTAL

material, as is indicated on

imperfect electrically.

(EBONITE (BADLY LOADED

| TTTHI

Vitreosil is pure fused

(3 CANISED_FIBRE

the chart of Fig. 1. Itisso

quartz or silica and, as its

{(AMERICAN WHITEWOOD )

0 much better, in fact, that

it is often used for stan-

name suggests, is non-

TIMES WORSE
THAN EBONITE

crystalline or vitreous. It R I EaTE INERAGE — dards of capacity of negli-
is prepared in various 3 == gible power loss against
grades, transparent, trans- § == RERAVOT(LOADED EBONITE)  —2 which less perfect materials
lucent, and opaque, the i (and condensers in which
differences being due to the @ (CEEQNITE BEST PURE 3 —1 they are employed) may be
shape and dimensions of S [T ~e=CEEEELOELNGE T compared. The value of
bubbles in the material. « (M.CALEX@EST) 3 —t power-loss factor given in
The transparent quality g oo = i the chart must be regarded
contains practically no im- 2 = “ E z as approximate only, in
purity, or bubbles, and is = @ @ order to fix the position of
therefore the most suitable =, s the material relative to the
material electrically. ® 53 other insulators.

Its chief use as an insu- == e At a wavelength of 300
lator in radio work is for (_MICACLEAR _RUEY) ] ' metres the equivalent
the insulation of air con- 0:001 series resistance of the

densers, both variable and

[T

250 ppF. air condenser of

~te={ SILICA—=GUARTZ ___ Jese~

fixed, of the highest quality
for precision measure-
ments. When used for this

Fig. 2 would be decreased
from 0.2 ochm' to 0.004
ohm if the ebonite insu-

purpose it ensures the rela-

lators AA were replaced

tive geometrical perman-
ence of the two plate sys-
tems, and it contributes
scarcely anything to the losses of. the condenser,
but, being very easily fractured, extreme care has to be
exercised, both in the construction of such condensers
and in their transportation.

When viewing Vitreosil as-an insulator one i$ rather
apt to forget that one of its chief uses in radio work is

A 31 ‘ = AT

Fig. 1.—Chart of insulating materials showing relative
power-loss factors.

by similar pieces of care-
fully treated Vitreosil. This
resistance is such a low
value that other hitherto negligible sources of loss, such
as, for example, the conductor resistance of the plates
themselves, can no longer be neglected, and so the resist-

! Assuming that 10 uuF of the capacity is due to the field actually
passing through the ebonite insulators.
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Insulators Tested—Vitreosil and Pyrex.—
ance of the fused silica insulated condenser may not be
quite reduced to this value. Such air condensers, how-
ever, have actually been constructed with an effective
resistance of the order o.01 ohm at this wavelength.
Vitreosil, then, is the nearly perfect insulator, but,
unfortunately, as is usually the case with good insu-
lators, it has great disadvantages. It fractures easily if
pressure is applied unevenly to-its surfaces ‘when being
clamped between metal parts, thus making ‘it essential

to have parallel and plane clamping surfaces which can

be ensured only by the expensive operation of grinding
and polishing.

Pyrex is much stronger and much less likely to frac-
ture than Vitreosil. It is described by the manufacturers
as a low-expansion borosilicate glass, and is, of course,
unaffected by heat, has low thermal expansion, and is
hard. From a mechanical point of view, therefore, it is

7 ’ / [/ LIS 7 72
7277777 s el 7 77

. i

Fig. 2.—Standard air-dielectric. condenser used throughouf
the series ‘of tests.

SEPTEMBER 3rd, 1930.

better suited than Vitreosil for the separation of the two
plate systems of an air condenser. Moreover, although
its dielectric loss is much greater than that of Vitreosil,

‘Specimens of Pyrex insulators used for supporting conductors
carrying ‘H.F. currents.®

1t is a sufficiently low-loss- material for use in all but
special cases, its power-loss factor being much the same
order as that of good ebonite, as will be seen upon refer-
ence to the chart of Fig. 1.

Pyrex is homogeneous and of a continuous uniform

structure; and so does not depend for its insulating pro-

perties upon surface glaze, as is the case with some
materials such as, for example, porcelain. Like Vitreosil,
Pyrex has to be ground if used in the construction of
scientific instruments, but it is admirably suited for
moulded aerial insulators, for it does not absorb water
and is sufficiently strong and:light for use even on high-
power transmitting aerials.

EKCO L.T. ELIMINATOR FOR
A.C. MAINS.

This unit has been designed to replace
the L.T. battery, and will supply 2-, 4-,
or 6-volt valves with rectified and
smoothed current when connected to an

LABORATORY
TESTS.

A volimefer - is fitted' as a ‘means of
checking - the adjustment,” but we"found
that on the model examined -this read
slightly low.. Where a high-grade -in-
strument is available it would. be worth
while to-use this as a final check.

A further test on a 1.V-1 set, with

CYUDYSIpREYY

alternating supply. The maximum ecur-
rent that may be taken from the unit
is'1 anip., and the minimum is given as
0.2 amp. with 6-volt valves, or 0.3 amp.
when the 2-volt type are used, From
measurements made with the model sub-

mitted for test we found that the mini- -range of from 0.55 to 0.8 amp. at 2 volts
mum currents, under the conditions nominal. From measurements we found
given above, were 0.14 amp. and 0.24 that, with the L.T. vernier in the
) minimum position, the current flowing

The factor of safety allowed is of -a was 0.47 amp. and the volts across the
high order, provided the instructions * load ”’ 1.4, while at the maximum
contained in the handbook, accompany- setting the current was 0.7 amp. and the

amp. respectively.

ing each unit, are followed carefully. voltage 2.1.
A test was made on a 250-volt 50-cycle
A.C. supply with a resistance connected
across the output terminals on the unit
to reproduce the ‘“load >’ that would be
imposed by a three-valve set incor-
porating & S.G. H.F. valve, a detector
and an output valve, in the 2-volt class.
The total current was computed to be
0.66 amp. From the instructional hand-
book it was found that the wander lead
shoiild be plugged into the fourth socket
down on the left-hand side of the con-

New Apparatus
Reviewed.

Ekco L.T.I. low:tension eliminator for
3 E fr A.C. mains incorporating Westinghoquse
trol panel. This provided a current rectifier.,

.
| XYl

s e ¥ 14

pentode output; showed. that the smooth-
ing of the L:T. is adequate for all
practical needs. A Westinghonse metal
rectifier is-eniployed, and the smoothing
equipment consists of ‘chokes and large-
capacity electrolytic condensers. A lamp
holder is fitted oh one -side of the case,
and the current te this point controlled
by the “on’’ and ““off ”’ switch. If
the H.T. eliminator is plugged into this
point it obviates the need for iwo sepa-
rate mains connections and also simpli-
fies the control, as both units can be
operated by the switch on the L.T. unit.

‘The makers are Messrs. E. K. Cole,
Ltd., Ekco Works, Leigh-on-Sea, Essex,
and the price of the L.T.1 unit is
£8 15s.

0000

VARLEY 300-HENRY CHOKE,
The practice of feeding an L.F. trans-
former via a condenser and deflecting the
steady anode current through a resistance
will become increasingly popular as the
power grid detector circuits are developed.
This method is essential with certain

A32
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types of L.F. transformers, especially
those incorporating a nickel-iron alloy
core. The comparatively high value
of anode vesistance often required de-
wands a higher battery voltage than is
alvays convenient, and to provide an ade-
quate impedance to replace the resistance
*“ Varley,” Kingsway House, 103, Kings-
way, London, W.C.2, has developed a
low-frequency choke with a nominal in-
ductance of 300 henrys. This value is
attained, however, with no direct current
flowing through the winding. It'is stated
that an inductance of 200 henrys is avail-
able with 8 mA. of D.C. passing—the
normal anode current of a power detector.
'I;he ohmic resistance is given as 3,000
ohms.

INDUCTANCE OF.VARLEY 300 HENrY CHOKE
WITH WINDINGS IN SERIES.

D.C. in | Superimposed | Inductanece,in
mA. A.C. in mA. Henrys.
0 0.56 308
2 0.625 270
4 0.71 241
6 0.71 225
8 0.81 214
10 0.84 205

A sample choke was tested, and the in-
ductance measured at a frequency of- 50
cycles, the above interesting values beirg
obtained.

Varley high-inductance L.F. choke giving
308 henrys with no D.C. flowing and
214 henrys with 8 mA. of D.C.

The winding is split into two halves,
and by suitably connecting the four ter-
minals provided the sections can be ar-
ranged In series or in parallel. The above
measurements were made with the series
connection.

Some further measurements were made
with the two sections in parallel, and the
following inductance values reached. The
A.C. voltage across the choke was ve-
duced so that the A.C. current attained
approximately the same level as in the
first test.
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INDUCTANCGE OF 300 HENRY CHOKE WITH
WINDINGS IN PARALLEL.

D.C. in | Superimposed. | Inductance in
mA. A.C. in mA. Henrys.
0 0.56 69.6
4 0.595 64.0
8 0.665 58.0
12 0.725 54.0
16 0.77 51.0
20 0.8 48.5
24 0.83 46.2

The policy of sectionalising the wind-
ing also provides a centre tap, should the
occasion arise to utilise it. It is stated
that the impedance of the choke remains
inductive up to 800 cycles per second,
fiom which it would appear that the dis-
tributed capacity is of the order of
0.000145 mifd.

The price of the choke is 2Es.

0000
FERRANTI MAINS TRANSFORMERS.
Messrs, Ferranti, Ltd., Hollinwood,

Lancs, have recently placed on the mar-
ket a mains transformer designed especi-
ally for use with the Marconi and Osram
U9 rectifying valve. With this valve
and Ferranti transformer a smoothed
D.C. output of 250 volts up to 50 mA.
of current is available, and it is, there-
fore, eminently suited for supplying H.T.
to the average type of receiver.

The price of the Model E.V.4, as it is
called, is 32s. It is finished in the usual
Ferranti style, being totally- enclosed,
and the insulation is tested to withstand
2,000 volts.

0000
HEGRA *“DYNAMIK ”’ LOUD
SPEAKER.

Produced in the form of a complete
chassis this new product of Geo. Becker,
Ltd., 39, Grafton Street, London, W.I,
has a redesigned balanced armature
movement, with twin permanent magnets.
The new movement is non-adjustable,
and will handle considerably more power,
yet its sensitivity is mno less than the

earlier adjustable unit, the performance

of which was ahove the average in this
respect.

The reproduction of both speech and
nisic is excellent, and the general effect
was indistinguishable from the moving-
coil loud speaker with which it was com-
pared. A closer examination of the fre-.
quency vesponse revealed a practically
uniform output from 500 to 6,000 cycles
with minor resonances at 1,500 and 2,500
cycles and a slight depression at 4,000
cycles. ¥From 400 down to 150 cycles the
output is at a higher level, but the in-
crease is not sufficient to warrant com-
parison with the resonance which occurs
in mgny loud speakers in this band. The
response from 100 down to 50 cycles is
less than that of the average moving coil,
and there is some evidence of frequency
doubling at 50 cycles, but the reduction
of output is not sufficient to mar the
general effect.

There are three altermative methods of
connecting the multiple leads from the

>ur
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unit windings giving ‘a range of impe-
dances suited to most output valves ip
current use :—

Impedance (ohms).
Frequency. ! :
Low. |Medium.| High.
50 750 1,270 2,070
100 782 1,350 2,610
200 1,010 1,630 3,690
400 1,260 2,160 5,020
800 1,970 3,340 8,600
1,600 3,190 4,780 | 13,150
3,200 4,800 7,820 | 22,300.
6,400 5,530 8,740 —

Taking all things into account we
have no hesitation in placing this instru-
ment in the highest class of balanced
armature cone loud speakers. The price
is bbs.

Hegra ‘‘ Dynamik’ cone loud speaker
chassis.

TRADE NOTES.

J. H. B., Ltd., 29, Farringdon Street
London, E.C.4, who are the sole conces-
sionaires In this country for the
““Tekade’’ wireless products, announce
that the name of the company has been
changed to Tekade Radio and Electri-
cal, Ltd. No change is made in the com-
pany’s address, and the telephone num-
ber. is the same, \c"iz., Central 2482,

Q00

Catalogues Received.
~ Messrs. Wright and Weaire, Ltd., 740,
High Road, Tottenham, London, N.17.—
Illustrated  broadsheet  dealing with
*“ Wearite”” components for the coming
season, 19Z0-1931.

0000

Messrs. Ferranti, Ltd., Hollinwood.
Lancs.—Illustrated listt No. Wd. 412,
dealing with push-pull output trans-
formers. Heavy duty types O.P.C.X
and O.P.C.XX, capable of handiing
primary - carrvents of 200 and 400 milhi-
amps. respective'v, and designed for
public address type of equipment, are
now listed.
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A Site for Scottish Regional.—News from Moorside Edge.—That Referendum.—Copyright
News.—*“ Proms’’ Time-table.—More about ‘¢ Broadcasting House.”’ )

Western Glen,

Yet another locality nestling in the
obscurity which once characterised Dav-
entry, Brookmans.Park and Slaithwaite,
will soon receive the B.B.C.’s pass-
port to international fame. Unless the
present trend of events is entirely de-
ceptive, Wester Glen, on the Slamannan
Road near Falkirk, will" shortly be pro-
claimed as the chosen site for the Scottish
Regional Station.

0000
Tenders Invited.

I understand that tenders have already
been invited for the construction of a
station at this spot.  Further examina-
tion of the subsoil appears to have con-
vinced the engineers that it is suited to
the burden.

The B.B.C. is anxious to waste no time
after negotiations have been completed.
Once in possession of estimates, the Cor-
poration will be able to give the order
to ““ go ahead  immediately the land is
acquired.

ccoo
A Neglected Country.

This-desire lo give Scotland a regional
station at the-earliest possible nioment is
highly commendable, but is no “more
than Scotland deserves. So far as broad-
casting is concerned, Caledonia can be
forgiven for being ‘ stern and wild ”’ at
the way in which she has been neglected.
It- would surprise me to receive a. single
letter of -satisfaction from any listener
living north of the Grampians, except in
the 1mmediate neighbourhood of Abei-
deen.

Inverness, the capital of the- High-
lands, struggles with the erratic signals
of 5XX.

cooo0
Northern Regional Tests,

Meanwhile, no time is being lost “at
Moorside Edge to ensure that the first
test signals from Northern Regional shall
go out in October. The probability ‘s
that a regular service with a single wave-
length may be inaugurated before the end
of November. A dnal transmission ser-
vice should follow towards the end of
January.

coo0o0
Attacking the Soloist.

The world’s trade depression seems'to
have infected the Savoy Hill letter-bag.
The latest grumble concerns the appear-
ance of soloists I orchestral and mili-

tary  band performances. Recent letters
disclose the existence of a school of
thought which considers that an hour’s

- band concert should contain. nothing but

band items. ¢ We don’t- want soloists
butting in,”’ is a typical comment.
0000

Two Considerations,

In dealing with this problem the
B.B:C. 1s guided by two considerations.
First, there is the well-tried theory that
the ordinary listener welcomes variety;
secondly, there is the ordinary bands-
man’s need of a °‘ breather.”” - Listeners
may sometimes forget that a broadcast
band or orchestra labours wunder con-
ditions very different from those in an
open-air bandstand or concert hall.

FUTURE FEATURES.

National (261-and 1,554 metresi)
SEPTEMBER 7TH.—Brass band concert from
Manchester.
SEPTEMBER 8TH.—Promenade concert.
SEPTEMBER OTH.—*‘ Ingredient X,”” a play by
‘L. dn Garde Peach. X
SEPTEMBER 10TH.—Running commentary on the
St Leger.
SEFTEMBER 11TH.—Promenade concert.
SEPTEMBER 13TH.—‘ Gala,”’. on open-air diver-
sion, created by Tyrome Power.
London Regional,
SEPTEMBER 7TH.—Military Band concert.
SEPTEMBER 8TH.—Vaudeville programme.
. SEPTEMBER 9TH.—Promenade concert.

SEPTEMBER 11TH. —  ‘“ Under ~the Spanish
Moon,” .a programme of Spanish songs.
and-serenades,

SEPTEMBER 12TH.—Gala.

-SEPTEMBER+ 13TH.—* The Ridgeway Parade”
(1), by Philip Rideway.

Midland Regional.

SEPTYEMBER 8TH.—Musical Comedy programrne.

SEPTEMBER - 10TH.—Three Choirs Festival, re-
layed. from Hereford:

North Regional (Manchester).

. SEPTEMBER 10TH.—‘“Songs that ‘made His-
tory,” feature programme. :

SEPTEMBER 13TH.—Liverpool and Manchester
Railway Centenary Celebrations- relayed
from St. George’s Hall, Liverpool.

Belfast,

SEPTEMBER 9tH.—'' The Constant Lover,” a
. comedy by St.. John Hankin.

SepTEMBER 10TH.—The Music of Handel:

Glasgow.
SEPTEMERER " 10TH.—'‘ His Own Country,” a
. play by C. Stewart Black.

SEPTEMBER 121H.—‘‘ The Rising of the Moon,”
a play by Lady Gregory.

SEPTEMBER  13TH. — Excerpt from- concert
arranged by Greenock and District Burns
Club in connection with Burns Federa-
tion Conference.

- Cardiff.

SEPTEMBER 7TH.—British- Association. Service

relayed from Bristol Cathedral.

SEPTEMBER 10TH.—A Sibelius programme.

Dg:’

The Ventilation Question, '

Even. in a big studio the air quickly
becomes vitiated when occupied by a
large body of performers. When, as in
the case of a military band, the per-
formers are gulping air like suction fans,
the best ventilation system in the world
is severely taxed.

It is now the usual rule to introduce
one soloist when the band performance
lasts one  hour. For longer periods a
second solist is engaged.

PeTo
That Referendum.

Savoy Hill i1s still flirting with the
notion of a national referendum to dis-
cover whether or mot the present pro-
gramme scheme is a vast mistake.

The idea roused enthusiasm a few
weeks ago at the London School of
Economics apropos a question as to the
demand for adult educational broadecasts.
Since then the opinion has gained
ground that a referendum might just as
well be applied to the programmes as a
whole, and there seems little doubt that
eventually some effective scheme must
be arranged.

©290
No Canvassers ?

A’ house-to-house- canvass has been sug-
gested, but it is doubtful whether the
British public would welcome this plan.
Too many canvassers already darken our
doors, and the insinuation of another
official foot on the doormat might upset
the critical pronouncements of many a
householder who would afterwards regret
that his hastily expressed opinion of the
broadcasting service had been accepted
too literally.

ooo00
Making Use of the Licence,

Putting on one side the ineffectual
method of judging listeners’ require-
ments by the few letters received at
Savoy Hill, we are left with the system
which has met with success in Denmark,
i.e., the printing of a questionnaire on
the licence forms.

Even a Britisher will express himself
in writing when given a dotted line:

2000

Britain Talks to America,

Another milestone on the road to inter-
national broadcasting is reached by the
completion of ‘arrangements for a number

- of Sunday afternoon broadcasts by pro-

minent people . in this country to
A 34
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listeners on the Columbia Chamn in
America.

The series will open on Sunday, Sep-
tember 14th, with a talk at Savoy Hill
by Mr. John Masefield, the Poet Laureate.
Among other speakers will be Sir Oliver
Lodge, Lord Béaverbrook, Sir Herbert
Samuel, the Marquis of Zetland, Mrs.
Mary Agnes Hamilton, Viscount Astor,
and Mr, H. G. Wells.

The talks will be transniitted at 5.30
p-m. (B.S.T. and G.M.T.) via the Trans-

atlantic Telephone - Service,

Wireless
World

we may expect to hear on Saturday next,
September 6th, when Ambrose and his
players resume regular weekly. broad-
casts from 10,30 to midnight.
0000

Tae Silly Szason.

From a London evening -paper :—

¢¢ T thought how much the listener’s en-
joyment of the Proms could be enhanced
by a running comméntary. I felt I
would have enjoyed doing it myself, ex-
plaining to listeners just those sudden

an advanced skeleton stage, the engineers
and programme compilers are beginning
to collaborate on the details of mterior
design. s o

One innovation already decided upon
is the provision of better facilities for
dealing: with news.

000V

The Harassed Announcer.
No one who listens regularly to ths
reading of news bulletins at Savoy Hill
can fail to notice that there

and will therefore be inaudible
to British listeners.  The
B.B.C. lends a studio.

0V00
Copyright News.

Misunderstanding still exists,
apparently, nregarding  the
copyright of the B.B.C. news
bulietins. It has come to the
notice of the Corporation that
on many occasions during the
summer, Test Match scores
and other news items broad-
cast have been displayed at
country fétes and similar
gatherings. Besides reacting
harmfully on the sales of local
newspapers, this practice is
definitely forbidden in the
terms of the wireless receiving
licence.

0600
No More Studio Opera?

Opera lovers will be glad to
learn that the B.B.C. has
concluded arrangements for
relaying at least four per-
formances by the Covent
Garden Opera Company. during
its autamn tour in the pro-
vinces. No dates are yet
fixed.

Less welcome, perhaps, will
be the news that the B.B.C.
has as yet made no plans for
a series of operatic perform-
ances from the studio, which
have been a prominent feature
of other winter seasons.

0 00T
The *Proms ’’ Time-table.

Promenade concerts during
September will he broadcast
as follows : National : Sep-
tember 4, 6, 8, 11, 12; 16, 17,
19, 24, 25, 27 and 29. Re-
gional : September 3, 5, 10, 13,
15, 18, 20, 22, 23, 26 and 30.

In October National listen-

are times when the announcer
is not entirely at his ease.
Occasionally there are subduef
whispers, proclaiming that a
second person has crept into
the studio with- a ‘‘stop
press ”’ item or an S.0.8.
cooo
Duplicate Studios.

Two studios will be used by
the news organisation at
Broadcasting House, and these
will be linked together by an
editorial room with commmni-
cating windows opening and
shutting like the service
hatches in the best suburban
villas. 'The news editor will
receive the bulletins while sit-
ting in his room, and will
stealthily pass them through to
the announcer. It is hoped
that this plan will save much
running about.

olg=rc

The Nerve Centre of Broad-

casting.
The seventh and eighth
floors of Broadcasting House

will contain the nerve centre
of British broadcasting, for
here the control panels will be
installed. Many changes are
to be made in the handling of
““ control *’ with the object of
simplifying the interchange of
progiammes dnd  landlines.
Those who have spent an hour
in the Savoy Hill control room
and watched the engineers
juggling with the ‘ Nat,”
“ Reg,” ‘‘ Leeds,” ‘‘ Glouces-
ter ”’ and other lines, will
sympathise. :
9

vo

A Talk from Geneva.

A talk on the League of
Nations Assembly will be ve-
layed from Geneva on Sep-

ers will hear ** Proms’’ on the

1st and J3rd, and the final

concert on OUctober 4th; and

Regional on October 2nd.
0000

No Malice Aforethought.
My apologies to the B.B.C. for last
week’s misprint : *‘ Brookmans Bark.”
coQo
Dance Orchestration for Broadcasting.
Ambrose and his orchestra have been
holiday-making since their last broadcast
from the May Fair Hotel at the end of
July. In the meantime the ‘‘ arrangers,”
as they were described to me, have been
busy making a number of special orches-
trations for broadcasting, some of which
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« BROADCASTING HOUSE.”
it appeared to the camera last week.
sub-basement already exists in skeleton form.
a replica of the gallery studio at Manchester.

silences, the little bursts of noise, the
occasional inaudibility of the music, at
any rate on my set, which set the listener-
in wondering. . . . !

“To the highbrow objection that no-
body should talk while music is- being
heard I would retort that occasional ex-
planations would assist hearing, and that
some voices go very well with music.”

0000

Improving' the News Service.
With ¢ Broadcasting House '’ reaching
'w\,./'

Tbe scene in Portland Place as
The large studio in the
It will be almost

tember 18th.
2200
More * Diversions.”’

Manchester is responsible
for a ‘‘ Diversions” pro-
gramme to be broadecast Nationally on
September 9th, in which the Mersey by
night will be a feature. Listeners will
also be taken to a cotton mill, a fun fair
and a circus.

London will provide a *‘ Diversions ™
programme in October, and thereafter
listeners may expect to hear one of
these  entertainments every  month
throughout the winter.

The monthly interval should allow tinv
for the development of original stunts.
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Part Il.—How Alternating Currents Penetrate a Conductor.

By R. L. SMITH=ROSE, D.Sc.
(Concluded from page 192 of previous issue.)

N Part 1 of this article the valuable screening pro-

perty of a well-bonded cube of netting was ex-

plained. Here we have a type of screen which is
in a very practicable form for the purpose of screening
whole sets of receiving apparatus, for it is a compara-
tively simple matter to cover the interior of a receiving-
room with wire netting. For example, a wooden hut
containing sets of receiving or measuring apparatus can
be screened in this manner by simply lining the inside
of the hut with wire netting. For most purposes the
ordinary one-inch mesh size will be suitable, but if
greater efficiency of screening is required the additional
cost of the half-inch or even smaller size may be
justifiable.

How to Screen a Room.

The netting is simply attached as a lining to the
interior (walls, floor, and ceiling).of the hut or room,
no insulation being required. The netting on the floor
can be .conveniently covered with linoleum to save
wear on the wire, and also to facilitate sweeping the
floor. Care must be taken to bond over the slits which
will occur where adjacent strips of the netting meet, so
as not to leave gaps in the conducting loops in any
place. Windows can usually be covered oyer directly
without any special modification.

In the case of doors, the whole wall containing the
closed door can first be covered and then the netting
can be slit round the door to permit of its opening.
Since these slits will form only part of the wall, they
will cause practically no loss of screening efficiency,
but as an additional precaution a simple kind of spring
contact can be arranged to short circuit the gap at
frequent points around the door when it is closed.

The photograph reproduced in Fig. 8 shows a view
of a room which has been completely screened with
galvanised iron wire netting of half-inch mesh. Special.
spring clips are arranged around the door opening as
shown, to ensure efficient contact, and care has been
taken to keep all electric light wires, gas pipes, etc.,
outside the screen; for, as explained in thre first instal-
ment of this article, the screening properties of the cage
will be spoiled if any metallic- conductor is brought
inside without being connected to the screen at its point
of entry.

The room shown in Fig. 84s used to contain a‘wireless
receiver upon which overall performance measurements

[ W 4

are being made, and it is necessary to shield the re-
ceiver from any outside interference: Tests carried out
on a wavelength of 360 metres have shown that the
field inside this room is only 5 per cent. of that prevail-
ing outside, so that the screen may be said to have an
efficiency of g5 per cent. If it is required to reduce
the field throughout the enclosed space to less than 3
per cent. or 4 per cent. of its initial value, it is neces-
sary to take some additional precautions.

As mentioned above, the screening efficiency depends
upon the obtaining of a high ratio of reactance to re-
sistance, and this can be obtained by using solid
metallic sheet in place of the wire netting or gauze
<considered above.

Since we are considering the screening of a compara-
tively large space from the effects of electromagnetic
waves radiated from a distant source, the incoming
unshielded field is sensibly uniform over the whole
space, and only a small portion of the path of the
magnetic field will be contained within the metal of -the
screen. The permeability of this metal will thus be
of small importance in determining the reactance of
the current loops, and the magnitude of the current
will depend chiefly ori the conductivity. Hence in the
case where it is desired to screen a large space very
.completely from incoming electromagnetic waves, a
complete enclosure of solid sheet copper would appear
to be the best arrangement to employ. While the writer
can recall one instance of a commercial receiving station
where such an enclosure was employed, it is not usual to
require such drastic screening from incoming waves.
For most practical purposes, such as the avoidance of
direct pick-up on the receiving amplifier of a direction-
finder, it is sufficient to employ a containing box of
tinned iron sheet, which has the advantage of being
cheap and easily obtainable as a covering to ordinary
plywood. As an alternative, such a box may be con-
structed of solid aluminium sheet of sufficient thickness
to be self-supporting. As will be seen below, other
considerations, such as the avoidance of gaps at joints
in the screen, enter into the design of screening boxes
and may seriously affect the choice of materials.

Screening. a Source of Oscillations.

We have so far confined our attention to the screening
of an enclosed space from an electromagnetic wave
arriving from a distant source. In'a wireless receiver,
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however, we generally de-
sire in addition to avoid
‘effect from one stage to
another, and possibly also
to ensure that a local oscil-
lator does not induce an
electromotive force into
parts of the receiving circuit
where it is not desired. In
these cases the electro-
magnetic field we are -en-
deavouring to screen arises
from a comparatively near
source, such as the induct-
ance in the anode circuit of
one stage, and the direction
and intensity of the field
will vary greatly over the
surface which is to be oc-
cupied by the screen; in
fact, it is quite possible to
have the total primary field
through the whole surface of
the box equal to zero while
its magnitude at many
points may be sufficiently
great to cause very undesir-
able effects in a neighbour-

i e b
G

o

ing box or compartment. In
this case what is really re-
quired is something in the
form of local screening, which can be obtained by
the eddy currents set up in the ‘sheets  of the
metal. These eddy currents actually flow within the
thickness of the metal, so that the path of the secon-

dary magnetic field is largely an all-metal path, and.

the permeability of this metal will now affect the
result obtained. The problem has, in fact, now become
linked up with that of the
penetration of alternating

' COVER OF 3 d
TSI SO VEER OR currents into a conductor
IN  — TINNED on the basis of the well-
IRON 1RON 7 : i)
TRAY |SHEET known skin effect

formula. From this for-
mula it can be shown that
the screening is the more

T
||U

|

I

SSOILLATOR effective the greater the
L ratio of the permeability

to ‘the resistivity of ' the
conductor. Now, although
T the resistivity of iron is

that screening is not com- -
plete until the screening box several times that of Cop-
is closed bs);aﬂle mercury per, it is ‘possible at
medium and low . radio-
frequencies for the ratio of permeability to resistivity to
be greater for iron than for copper, in whith .case iron
would be a better metal to use for the complete screen-
ing of small spaces by the construction of closed boxes.
This superiority can be nicely demonstrated by an ex-
périment which- can easily be carried out with_the aid
of a valve oscillator in the neighbourhood of a sensitive

receiver.
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Fig. 9.—Experiment to show -

[ J «‘.‘o"

Fig. 8.—A corner of an experimental room lined throughout with galvanised iron wire netting.

Take any form of low-power valve oscillator, operat-

ing from, say, a six-volt battery, and place it In a

shallow iron tray, which is then filled with mercury to a
depth of about half an inch. Next construct two
metallic boxes, without lids, and of a size to cover just
easily the oscillator and rest on. the bottom of the tray (see
Fig. 9). One of these covers should be made of tinned
iron sheet of about 2X gauge, and the other of copper
sheet of the same thickness.

With its cover removed, adjust the oscillator to func-
tion on a suitable wavelength and tune in the resulting
continuous wave on a sensitive receiver. It will prob-
ably be found that the resulting beat note is very loud
and can be heard several yards from the telephones,
even when the oscillator is placed at a distance of 100ft.

‘from the cqil receiver.

An Interesting Experiment.

Now take the tinned iron box and place it gradually
over the oscillator in the tray of mercury. As the box
begins to envelop the oscillator it will be found that
the intensity of the beat note in the telephones rapidly
decreases, and it will be desirable to move the oscillator

- and tray up to within a foot or two of the receiving

coil. In this position the note in the telephones will
still be distinctly audible so long as a gap remains be-
tween the open end of the box and the mercury; but
immediately the gap is closed and metallic contact is
made over the whole of the open end of the box, the
signal suddenly becomes inaudible. If the box is raised at
«ze side only the signal suddenly reappears as soon as the
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£ffectize Screening.—

surface of the mercury breaks contact with the metallic
edge of the box. This effect is most marked and demon-
strates in a very interesting manner the necessity for
good metallic contact at all edges if anything approach-
ing complete screening is to be attained.

A word of warning is necessary here, to the effect
that mercury has a very destructive action on solder,
and the seams of the boxes should be carefully inspected
at times to make sure that they are still adhering to-
gether. A more satisfactory job for experiments of this
nature is to utilise iron boxes with the joints welded
over. If now the iron box be removed and the copper
box placed over the oscillator it will be found that the
signal in the telephones can still be heard when the box
is resting on" the tray and its open end is immersed in the
mercury to the depth of half-an-inch.

Similar results will be obtained if the oscillator is
placed inside the box and a metallic lid is soldered
down all round. Such experiments are rather laborious,
but they are a good test of the skill of -the tinsmith,
since, in the case of the iron box, it will be found that
a gap or a ‘‘dry soldered’’ joint as short as half an
inch will make all the difference in the ability to detect
an external field from the oscillator.

The Practical Design of Screening Boxes.

These experiments show, therefore, that it is possible
to screen a valve oscillator completely only by plac-
ing it inside a sealed box of tinned-iron sheet of suffi-
cient thickness to prevent the direct penetration of the
high-frequency magnetic field through it. In this re-
spect iron is found to be far superior to copper, a result
which is in complete accordance with the theory given
very briefly above.

Although it is very difficult to make quantitative
measurements, it can be deduced that the somewhat
drastic screening methods mentioned above result in a
reduction of the field intensity to about one-millionth
of its original value.

In considering the application of the above principles
to the practical design of screening boxes, for oscillators
or receivers, two further points must be borne in mind.
The first concerns the increase in resistance of a coil
forming part of a tuned circuit when a sheet of metal
is brought up close to it.* From the transformer theory
which 1s applicable to such a case, it is evident that
the increase of resistance of the coil is proportional to
the mutual inductance with the sheet and also upon
the resistivity of the metal forming the sheet. To avoid
unnecessary increase in resistance of a coil which it is
desired to screen from a neighbouring coil or circuit,. it
must either be kept at a réasonable distance from the
screen or the latter must consist of material of high con-
ductivity. It is generally considered that if a coil
can be kept at a distance comparable with its own
dimensions from the sides of the screening box or com-
partment, then iron sheet may be used with its accom-
panying advantages of low cost and high efficiency. If,
however, the coil must be placed with one or both ends
in close proximity to the screen, then these advantages
must be sacrificed and copper employed for the material
of the screen. Even in this case, however, reasonable
separation of the coil from the screen should be allowed.
Where it is practicable from other points of view it
will naturally be advantageous to empioy toroidal or
other coils with a low external field.

The second point referred to above concerns the use
of screens at audio-frequencies, in which case screening
by eddy currents is not very simple. Fortunately, it is
usual to have closed iron circuits with comparatively
small leakage flux at these frequencies so that the mag-
netic field to be screened is very small. The ““skin
effect”” formula indicates that to obtain the same screen-
ing at 100 cycles per second as is obtained at one
million cycles per second by copper sheet 1/3 cm. thick
would require a thickness of some 26 cms. The altern-
ating electric field" from such stages will, however, be
effectively screened, as was explained at the beginning
of this article.

CORRESPONDENCE.

The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, “ The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name ‘and address.

EMPIRE BROADCASTING.

Sir,—It is. interesting to read in-the Correspondence colunns
of ‘your journal of the persistent demand for an Empire broad-
casting service. Undoubtedly this is a long-felt want, and there
are many thousands of people in the Empire who would be
willing to contribute directly or indirectly to the upkeep of an
efficient short-wave service.

For instance, listeners in India, apart from Calcutta and
Bombay, have to depend entirely on short-wave reception for
eight months in the year, and consequently have to- wait till
nearly midnight heve for programmes. ’

Enthusiasts are grateful for the services of G5SW, PCJ, and
Zeesen, but feel that the time is overdue for a better service
from our Mother country, which doubtless would be a big
stimulus to the wireless trade, as there are many would-be
listeners to programmes from England at-a reasonable hour
bere. D. W. GROVE.

Simla,  India. .

[ e d

RESPONSE CURVES.

Sir,—The article, * Response Curves,” by Professor C. F.
Jenkin, published in The Wireless World for August 20th,
contains some references to the effect of connecting an aerial
to a filter circnit. The fact that in ome passage there is an
implied reproach of my neglect to allow for the aerial in my
own more theoretical articles on filters gives me, I think, the
ri%ht to ask the favour of a few inches of your Correspondence
columns.

One page 165, col. 1, line 8, Professor Jenkin says that “the
coil in the first filter cireuit has (as is usual) fewer turns than
that in the second circuit, and the aerial is coupled to the first
circuit, which. affects its tuning.”’

I am ready {o admit that it is usual to have fewer turns in
the aerial coil when single-tuned circuits arve used; filters are
50 new at present that the term ‘“ usual ”’ can hardly be applied,
but it is quite definitely wrong to have fewer turns in the first
coil. If the aerial is ‘correctly coupled more turns would be
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needed if no trimming condenser were used, for a correctly
coupled aerial introduces less capacity: into the first circuit than
the valve and valve-holder introduce into the second. The
correct procedure, of course, is to use identical coils, tap the
aerial into the first coil, and shunt the first tuning condenser
with a trimmer.

The circuit diagram accompanying the article shows that
Professor Jenkin connected the aerial, through a small con-
denser, to the top end of the first coil. He uses coupling
condensers varying from 50 to 200 up F., and implies that this
15 the order of the capacity load transferred to the coil in
normal conditions. With correct counections the first figure is
high, the second fantastic.

[f the aerial is tapped into the coil so that, say, one-third
of the total turns lie between aerial and earth, the transferred
capacity is one-ninth that of the aerial itself—perhaps, there-
for, 30 to 35 up F. A tapping somewhere between one-third
and one-quarter is usuilly best from the point of view of signal
strength with a full-size aerial ; if a smaller aerial is used more
turns must be tncluded in the aerial circuit, but as the aerial
itself then has a smaller capacity the transferred capacity
remains small.

It was after reasoning on these lines that I made no reference
to transferred aerial capacity in my articles; the matter was
not forgotten, but was gone into, found negligible in magnitude,
and deliberately omitted. A. L. M. SOWERBY.

MICROPHONE AUTOCRACY.

Sir,—There used to be a silly practice of people-shouting into
the microphone at dance halls, which was very rightly faded
ont; but for a sample of autocratic suppression at the other
end of the scale I think the following would take some beat-
ing. On Wednesday, August 13th, Billy Mason was broad-
casting dance music from the Café de Paris, and about five
minutes before the close-down he said it was his last broadcast
to the British public for the present, and he wished to thank
his many listening friends for their kind wishes, and he hoped
to have the honour of broadcasting to them again, all the boys
. .. here he was faded out until he had finished, when the music
was brought in again. I don’t know what those who had a
particular affectior for Mason’s band thought. I know what
I thought. The close-down was announced by the announcer
who says *‘ Good-night ’ as though he were dismissing a lot
of disobedient children; -evidently it is even foolish to give
the public the tone of voice most of them would appreciate.

Very often after the close-down I say : ‘° Now let’s go over to
America for half an hour and listen to a cheery voice for a
night-cap.” T. CLARK.

outh” Chingford.

INTERFERENCE WITH RADIO RECEPTION.

Sir,—With reference to my letter of July 14Lh re the above,
an incident has come to my knowledge which shows what I may
term the public-spirited way in which some firms deal with
interference which may be caused by apparatus of their make.
I cannot do better than give you an extract from a letter re-
ceived from Messrs. J. and E.. Hall, Ltd.; makers of refriger-
ating machinery, etc., Dartford Ironworks, Kent :—

““We have had on other occasions similar complaints, and
to overcome the trouble have fitted a condenser across the
motor armature. This unit we have obtained from the Dubilier
Condenser Company, who supply a condenser mounted in a
cast-iron case specially designed for this purpose. We are
ordering one immediately for earliest possible delivery con-
signed to your address, and we shall take it" as a favour if
you will arrange to have it fitted in circuit on our behalf.”

I am sure if this spirit were universal ‘a good deal of the
avoidable interference would be eliminated.

JAMES NELSON,
Institute of Wireless dechnology.

RE BROADCAST PROPAGANDA.

Sir,—Apropos this discussion I must emphatically disagree
with Messrs. Munn and Rampton .that the B.B.C. need more
money. .

'Only a few days ago, following a recital of most excellent
operatic gramophone records, I wrote the Corporation’ askir~
why, in the face of such a cheap means of broadcasting, they

A 39 .q,./

Wireless
Worldl

235

persisted in their obviously costly and. usually futile productions
of opera from the Parlophone Studios?

They have honoured me with their usual printed acknow-
ledgnient. \

This week I have listened to the Promenade Concert broad-
casts, and say without fear of any intelligent contradiction
that every item of any value so far given could have been
broadcast from gramophone records of far greater musical value.

As an example, take Toscannini’s orchestral recordings : these
are decidedly superior to the noise made by any present-day
flesh-and-blood British orchestra.

What listeners desire is the best, and all ‘that 7s best is
available on records by the world’s finest artistes, and at what
a saving !

Records are not confined to any one class of music or amuse-
ment, but cover the whole gamut, and in every section the
summit of perfection is ready to hand.

Let the cobbler stick to his last and the British to their
balladz, but for the love of Mike-let us have foreign opera in
the language and idiom in which it was criginally composed.
Foreign opera in English is a musical abortion.

What the B.B.C. wants money for is for more and/or better
stations, and here is the solution to their financial worries.

Didsbury. HERBERT 8. COPPOCK.

THE POST OFFICE AND ELECTRICAL RADIATION.

Sir,—Regarding the statement that the Postmaster-General
has no statutory powers to enforce the elimination of electrical
interference with broadcast reception, the following problem
may be of interest :— '

Suppose I wish to install a low-power spark transmitter, very
broadly tuned, which, when in operation, will interfere with
my neighbours’ reception of broadcast programmes. Moreover,
let us say I wish to use this transmitter continuously during
broadcasting hours (in fact, I may wish to short-circuit my
key for several hours occasionally). Is it conceivable that the
Post Office authorities will grant me a licence? I hardly-
think so!

Now, on the other hand, suppose I wish to install a machine
which I know very well will cause exactly the same amount
of interference as ‘would my proposed spark transmitter. Is
there anything to prevent me from suitably ¢ keying’’ the
radiating circuit so that I may emit signals? It may be argued
that my machine has now become a spark transmitter. Suppose
then I-short-circuit my key? Is the machine still a transmitter
or does the fact that I no longer chop up my radiation into
dots and dashes alter the circumstances sufficiently to render
me immune from all liability ? Apparently the latter, but why?

Alton, Hants. E. KEMP.

{The monopoly enjoyed by the Post Office is in communica-
tion—not the radiation of electrical energy. The wireless mono-
poly is infringed only when radiated electrical energy is utilised
to convey 'a message.—EDITOR.]

“THE GREAT F.RS.”

Sir,—I was greatly interested to read, in your current issue,
a rveview of Mr. Heckstall-Smith’s elementary text-book of elec-
tricity, and beg leave to correct an erroneous impression which
may be gathered from reading the review.

Your reviewer mentions that valuable classic, ‘‘ Calculns
Made Easy,” by F.R.S., and implies that the author of this
friend of many thousands was Professor Perry. This is not
correct, the author being the late Professov Sylvanus P. Thomp-
son. From 1910, when the book first appeared, it was published
under the nom de plume of “F.R.S.,” although it was an open
secret as to who the actual author was. Editions subsequent
to the author’s death have been published under Professor
Thompson’s -name.

This remarkable book has eased the lot of countless people,
and your reviewer is quite correct when he suggests it as the
next step after Mr. Heckstall-Smith’s book.

Bolton. T, TREVOR POTTS, Assoc. M.C.T.; F.C.S.

[Our reviewer, to whom the above letter wal_.show.n, com-
ments that he $* is grateful, though astounded.. Mis belief, now
upset after very many years, was a current rumour at the time
,the remarkable book first appeared, and he had never heard
it contradicted. It was probably hased on the sturdy common-
sense and practicality of the author’s methods.” —Eb. ]
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“The Wireless World " Supplies a Free Service of Technical Information.
The Service is subject to the rules of the Department, which are printed below, these

must be strictly enforced,

in the .inferest of readers themselves.

A selection of

queries of general interest is dealt with below.

The Effect. of Stray Reaction.
Is it possible that a'decrease in H.1'. bat-
. tery woltage -could ‘decount for  a
falling-off in selectivity? My set is an
H.F.-det.-L.F. four-valve combina-
tion, with separately tuned aerial cir-
cuit, S.G. high-frequency valve, anode
bend - detector without reaction, and
tivo low-gain resistance-coupled L.F.
stages. 4 month or two agyo I could
just separate the Berlin and Midland
Regional stations, but now am quite
unable to do.so. The set is appar-
ently unchanged, except that H.T.
voltage has dropped from about 140
volts to 110 wvolts. J.D. H.
A decrease in the H.T. voltage applied
to your H.F. valve could conceivably
have this effect. Under the original oper-
ating conditions, with full anode voltage,
this valve was probably much nearer the
point of self-oscillation than it is at
present, with the result that the asso-
ciated tuned circuits have a higher effec-
tive resistance than formerly.
0000
Wattage Dissipation.

4 woltage of 200 is applied to the anode of
my oulput wvalve, which passes a
current of 20. milliamperes. How
would this valve be rated in terms of
milliwatts? P. P. B.

These voltage and current values, when
niultiplied together, give the wattage dissi-
pated in the anode circuit of the valve—
in this-case 4 watts, or 4,000 milliwatts.

We_ rather think that you have in mind
the much more involved question of power
output rating, which has no direct con-
nection wijth D.C. wattage dissipation.

This matter could not be discussed in the

ccurse of a letter, and so we would refer

you io our issne of December 4th, 1929,

where “an explanation of the method

adopted in" making this- calculation was
diseussed.
0000

Another:Transformer Needed.

1 have just obtained a complete 4.0 recti-
fier unit with rated outputs of 180
volts 30 mA. and 60 volts 2 md. Is
there any way of using this instru-
ment for filament heating as well as
for the supply of H.T. current?

9 T.J. P,
Your unit is clearly intended solely for
the supply of anode and grid potentials,
and it could not be used for feeding fila-
ment circnits. It may be, however, that

it includes a power transformer with a

low-tension output of 4 volts provided

for the heaters of A.C. valves. If it

does not, the most practical suggestion to’

make is that you should obtain an extra
small transformer "capable of giving this
output.

Decapped Valves.

I am about to build the ‘ Bond-Pass
Foiir,” and, before starting, should
like to know whether you think it
would be worth while to remove the
bases from the H.F. and detector
valves. My aim is to obtain the
mazximum possible range, and I do
not mind taking a little extra trouble
to attain this object. G. McL.

There is little point in using decapped
valves unless the associated tuned circuits
are ot exceptionally high dynamic resist-
ance. In this particular case your efforts
would be wasted, and, indeed, there
would be some chance of impairing the
performance of the set, as its filter cir-

cuits are designed for working into a

load of a certain pr%degermined value.

c oo

Loss of Volume,

The - volume obtainable from my four-
valve receiver has fallen off consider-
ably of late, and I now find that obvi-
ous distortion is produced when I
attempt to operate it at the original
imntensity. My accumulator H.T. bat-
tery shows almost full wvoltage on
measurement, so this can be ruled
out as a source of trouble. M. T. K.

We would point out that a measurement
of accumulator battery voltage made with

a good high-resistance neter when the cells

are not delivering current to the set is

likely to be misleading. If it happens
that you have not, taken the voltage read-
ing inder normal ¢ load ** conditions, you
should do so. before condemning ‘the

valves.
co0o0o0

Valve Repairs,

At times my receiver produces crackling
noises, which have at last been traced
to a noisy first-stagye L.B. valve. Can
anything be done to this valve, or will
it be necessary for me to obiain a
new one? H.J. P.

Generally speaking, it is impossible for
aa amateur to do any sort of valve repair,
but instances have come to our notice
where crackling has been produced by a
broken connectlion in the leading-out wire
between the pinch and the pin. In one
particular case it was found that the end
of the broken wire was making intermit-
tént contact with "the interior of the
tubular contact pin; a satisfactory repair
was duite easily effected.

Probably your best plan is to ‘get your
dealer to arrange for a test by the manu-
facturers. Are you quite sure that the
fault is actually in the valve itself, and
not in the apparatus associated with it?
Unless a test by subssitution can be made,
it is fatally easy to be mistaken on this

oint. -
P R T
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An Apparenf Anomaly.

I am a little puzzled over Fig. 1, in the
article describing the ‘‘ Regional
One ” in your issue for August 13th. In
this diagram the voltage of the power
transformer secondaries is marked as
250 wolts, while the rectifying valve
output is shown as 260 volts—greater
than its mput. A rectifying wvalve
does not magnify, so I fail to see
how 1t can deliver more volts than
are fed to it. A F.

There is no error, ‘and the matter can
easily be explained without going deeply
into A.C. theory. Briefly, a poweér trans-
former is always rated in R.M.S. voltage,
which means that the peaks of each alter-

nation will attain a voltagé nearly 1}

times that of their rated ‘“ D.C.” value.

Thus, in spite of the fact that voltage is

lost—mot gdined—in the rectifier, the

actual output can be greater than the

rated input.
co0o0o

Filiers and Frequency Bands.
When practical designs for band-pass
filters are given, it is generally stated
that a separation of 10 kilocycles is
allowed between the peaks. Does not
this mean that, in a theoretically
perfect filter, frequencies of above
5,000 eycles would be lost? Should
not the filter be arranged to embrace
a band of 20 kilocycles, so that all
modulation frequencies, even those up
to 10,000 cycles, could be retained?
D. 8. E.
In theory your statement is correct
enough, but it must be remembered that
a spacing of 10 or 12 kilocycles between
‘peaks corresponds fairly closely to the
actual frequency band allotted to each
broadcasting station. Any attempt to re-
tain the still higher modulation fre-
quencies would defeat its own ends, as
interference would often be produced.

RULES.

The free service. of THE WIRELESS
WORLD Technical Tnformation Depart-
ment is only available to registered readers
and subscribers. A registration form can be
obtained on application to the publishers.

(1.) _Every communication to the Informa-
tion Department must bear the reader’s
registration number.

(2.) Only one question (which must deal with
a single specific point) can be answered, Lellers
must be concisely worded and headed ‘“ Infor-
mation Department.”

(3.) Queries must be writlen on one side of
the Jzaper and diagrams drawn on a Separale
sheel. A self-addressed stamped envelope must
be enclosed for postal reply.

(4.) Designs or circuit diagrams for complete
7 ivers or eliminalors cannol ordinarily be
given ; under present-day conditions justice can:
not be done lo quesiions of this kind in the course
of a lelter.

(5.) Practical wiring plans cannol be supplied
or considered.

(6.) Designs for components such as L.F.
choles, power transformers, complez coil assem-
blies, ele., cannal be supplied.

(7.) Queries arising from the construction or
operation of receivers must be confined o con-
structional sets described in * The Wireless
World” ; to standard manufactured receivers ;
ar {o *“ Kit” sels that have been reviewed used
th_llteir original form and nol embodying modifi-

ions.

A 40
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The Curve is
published to
enable you to
determine the
merits of the

article you buy.

Modern conditions in Radio demand
a good transtormer more than ever
before. A Moving Coil Speaker, or
improved construction of the receiver,
is wasted and will count fer nothing
if the transformer is inferior.

Ferranti Transformers, supreme in
1925, are still supreme to-day and
have no equivalent for performance
or reliability. Their performance is
guaranteed by the published curves,
plotted- - under normal working
conditions.

The curve is the measure of trans—
former merit : study the curve when
buying, and buy

- HOLLINWOOD

Write for leaflets
giving curves and
all particulars.

FERRANTILTD.

LANCASHIRE

AL Advertisements for ©* The Wireless World > are only accepied from firms we veneve tv be thoroughly reliable.
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This is an event of the greatest interest to the radio world . . . A new
« OSRAM MUSIGC MAGNET.” This year a ‘Four Valver” . . . An
ENTIRELY NEW circuit. It possesses a better appearance than its famous
predecessors, fresh ideas in construction which make for utter
simplicity in assembly and infinitely better performance, and is
sold at the remarkably low price of £11 15 0. It creates an
entirely new record in wireless value. The ‘¢ OSRAM
MUSIC MAGNET 4’ is the world’s best circuit, with
the best valves (OSRAM), the best components
(GECOPHONE), and gives the best rendering of
all that is broadcast. It is manufactured and
guaranteed by the G.E.C.

Learn all about this 1931 Radio Sen-
\ sation by sending for POST FREE
\ Constructor’s Instruction Chart.

Fill in coupon on the page opposite. Thisis
a most informative brochure, which you

can study before deciding to purchase.
Besides full-size mistake-proof as-
sembly charts, it is crammed full of
useful hints and tips, and gives results
of practical tests conducted in all
parts of Great Britain and Ireland.
Send for a copy TO-DAY.

Mention of < The Wireless World,"” when wriling to advertisers, will ensure prompt attention. AZ
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An amazing 4-valve circuit

-~ Not a single difficulty in assembling .

It has been found necessary to design an ENTIRELY NEW CIRCUIT to enable users to cut

through the NATIONAL, REGIONAL and LOCAL stations.

In this respect practical tests

conducted in all parts of Great Britairi and Ireland have proved without question that this
assembly kit offers an almost unlimited choice of stations far and near, entirely free from
interference. You will find absolutely no difficulty in assembling the “OSRAM MUSIC
MAGNET 4,” althoush it is of advanced design, necessitated by the modern broad-

SPECIAL FEATURES

The two Screen Grid stages
give extreme selectivity and
sensitivity with an uarival-
led range.

Enormous amplification
with perfect stability is
given by the complete
shielding of H.F. Circuits.

Equal efficiency guaranteed
3 on both wave length bands.

Change of wave length is
4 effected by an external

switch and the set need not

therefore be opzn=d.

Maximum ease in tuning
with a single knob control-
ling triple gang condenser.

Assembly is the essence of

simplicity.

Volume control is provided
?not only to act as such,

but to procure extreme

selectivity,

You can learn everything that is to be learned about the **OSRAM
MUSIC MAGNET 4’ from the full size Instruction Chart that

will be sent you POST FREE. Study it carefully. The
coupon below is for your convenience.

HIRE PURCHASE TERMS

“ OSRAM
MUSIC MAGNET 4 for cash or
on these attractive HIRE

You can either buy your

PURCHASE terms :

£1:3 :6 deposit
12 gnonthly payments .of
18/6

Priccs ™ apply only i
Great-Britai and North-
eriy freland
MADE IN ENGLAND

Sold by all
Wireless Dealers

CONTINENT TO THE BRITISH ISLES, 72+

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.

casting conditions both in this
country and on the Continent.
Wherever you reside you can be
sure of the utmost of radio enjoy-
ment with this latest radio marvel,

INCLUDING
OSRAM VALVES-
GECOPHONE
COMPONENTS
AND POLFSHED
HEAVY OAK
CONSTRUCTORS
CABINET - = =

H

H

H

H

o,Qt’ ‘}a H

of wo"""' ‘3““% o =

Vot Y 0 s

P “\5 ¥ oﬁ‘. c“ge\ﬁ"t o°5“a°“’ :
o8 A DAt A g ¥ 0

’ "'\&‘ 1 é“’;‘o “oaoﬁ’(}-‘z H

= T e ity ‘ﬂ\q L
Cut oul coupon and paste on posicard or enclose in unsealed envelope: H
Halfpenny postage in either case., - ! .:.

g

A3 Advertisements for ** The Wireless World '’ are only accepted from firms we believe to he thoroughly reliable.
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no Mmore
tll'esomp

ELECTRIC Movron fr £330

The new B.T.H. Electric Gramophone
Motor costs only £3.3.0 complete and
plays 200 12-inch records for a cost of
only one unit of electricity. Why wait ?
Here is the most moderately priced
electric gramophone motor on the mar-
ket, yet as efficient, as trouble-free as
motors costing nearly twice as much.

Price £:3.3.0 complete

B There is also a B.T.H. Super
Motor at £6.6.0 complete

I'H /R ECTRIC
GRAMOPHONE
MOTORS

PR

THE EDISON SWAN ELECTRIC CO.,LTD.
Radio Division,
1a Newman Street, -Oxford Street, W.1
Brariches in all the Principal Towns

EDISWAN

Mention of *“ The Wireless World.”” when writing to advertisers, will ensure brompt aliention.

|

S orTIME

Standi
.. . over 200 years, this
fine old building, on
which Sir Christopher
Wren worked for thirt -
five years, has truly
stood the test of time.
The Telegraph Conden-
ser Co. have spent 25
vears entirely on mak-
ing ©The condenser in
the green case”—and
this, teo, has stood the
test of time. The name
T.C.C. on a condenser
is the undisputed hall-
mark of accuracy and
dependability. For this
reason it will pay you

to use T.C.C. Conden-
gers in your mnext Set

o O

The condenser illustrared is
the .0003 mfd. T.C.C. fla
mica type 1/3d.

5750

ADVERT. OF THE TELEGRAP:
CONDENSER CO. LTD., N. ACTON, W.3

A4
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RANGE

41 This speaker’s arrival

on the market is a great
event in wireless history—accurate
reproduction at a popular price.
Almost every home in England can
now have its Blue ' Spot Speaker.
Housed in a beautiful walnut case
this fine speaker costs £2.10.0

29“ This 1is quite
definitely the best
Blue Spot Speaker that has -yet
appeared. There is no higher praise.
Whatever type of programme
you enjoy, you will enjoy it better
with this magnificent speaker. If
your taste is for chamber music
you can now hear it as hitherto
you could only hear it in the
concert room; if you prefer jazz
you can listen to it with all its
pép and snappiness.
And the cabinet is a beautiful
piece of furniture in keeping with
its wonderful output. Price £6.6.0

Meet us at:— ¥oe
OLYMPIA, SEPT. 19-27, STAND No. 2i7: ' MANCHESTER RADIO' SHOW, OCT. 8-18, STAND No. 30.

o THE BRITISH BLUE SPOT COMPANY LTD.¢

BLUE SPOT HOUSE, 94/96, ROSOMAN STREET, ROSEBERY AVENUE, LONDON, E.C.1
) ’Phone : -Clerkenwell 3510.: 'Grams: Bluespot, Smith,.London. . P

Distributors Mor "Northern England, Scotland ~and North Wales : H. C. RAWSON (Sheffield and London) Lid..
2 100, London Road, Sheffield ;.. 229 $k Mary's Parsonage, Manchester ; 183, Georgé Street, Glasgow.

s Advertisements for '* The Wireless World ‘> are only accepted from firms we believe to be thoroughly reliable.

¥
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WE ARE EXHIBITING AT

You can operate an

A-C

. All ElectricReceiver THE NATIONAL RADIO
from a EXHIBITION
OLYMPIA(:Y.
SEPT_ 19th—2Tth 1910
D ® ‘ STAND
New Empxre 2 2 2

supply main,
by using the

foAC

ROTARY
TRANSFORMER

Can. be supplied to run from any
voltage. 12-250 V.D.C. 40 Watt model
£13; 85 Watt model £19, Recom-
mended and used by Philips Radio,
Marconiphone, Burndept, Kolster—
Brandes, M.P.A., etc., etc.

Write for Pamphlet 596/1 which gives full details.

THE M-L MAGNETO SYND. LTD.,
Radio' Dept.,, COVENTRY.
Telephone: 5001,

Contractors to the Air Ministry,
The British Broadcasting Corpora-
tion, The Gerieral Post Office,
Marconiphone, the Gramophone Co.
Ltd., etc., etc. -

Godbolds,

II‘I.II‘II-IIIIIIII-

'something

entlrely new
for

'OLYMPIA

NEW R.G.D.

RADIO GRAMOPHONE
has many new features!!

2 Screened grid stages.!

Band Pass Filter!

Super Selective !

Single knob Tuning !

Fader from Radio to Record !

All Mains operated with exclusive
cabinel design.

Why not book a demonstration now for Stand No. 126
Olympia, or visit our audition room.N at the Show?
The new R.G.D. Gramophone Pick-Up has.a straight
line output from 100—2,500 cycles with 95% perfect

tracking.
Send for Particulars and Prices.

Also Moving Coil Speakers, Cinema . ‘Amplifiers, Gramoghone
Amplifiers, etc., will be on:view on our Stand during the Exhibition.

The Radlogramophone Development Co.,
72, MOOR STREET BIRMINGHAM,

,ll,l,ll,.ll‘l.lll.IIIIII,I‘II-III'IlllIII'IIII'II'IIII.II-IIII'

Mention of °* The Wireless World,” when writing 1o advertzsers wzll ensure prompt attention. a6
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FERRANTI
HIGH VOLTAGE
CONDENSERS

EIGHT HUNDRED
THOUSAND VOLTS!

AN 800 Kilovolt bank of Condensers built

by Ferranti at Hollinwood to the order
of a large - Electrical Manufacturing
Company in the Midlands for ‘testing
purposes.

You will appreciate the necessity for safety

and reliability in apparatus of this
character, and the knowledge, experience

and craftsmanship behind it is built in the =
Ferranti Condensers for your radio- set

and mains apparatus.

IS IT WORTH YOUR WHILE TO_TAKE
RISKS WHEN FERRANTI Condensers
ensure safety and satisfaction?

British Manufacturers are doing ‘their
utmost to resist unemployment. Help
them by buying British.

Any mains apparatus you construct will
be better and safer with Ferranti com-
ponents—Transformers, Chokes, Conden-
sers, Resistances—and Safety Boxes into
which they may be built for greater
security.

Write for list We 41 1/2.

EERRANTI LTD. HOLLINWOOD LANCASHIRE

-

-

You dou't — you say.
You get it free. Think
again] What about that
(weird collection of pigeon’
“holes and boxes you call
your stores.“What about
the space wasted there?
Those nuts, washers and
other small components
knocking about in con-

tainers far too big; and ¥
remember—that wasted
space costd money. You
are paying for air! And
then again — how long
docs it take you to find things in your
stores ? Well, you know the answer your-
self] Why not install * Tiltracks”’ -and
make your stores a credit account and
pot a debit ? ** Tiltracks’* fulfil the ideal
of."* a place for everything.” All steel—
with compartments that can be adjusted

to suit the components to be stored.

THE “BENCHRACK”
(Tiltrack Principle).

A real help for storing small parts
such as Terminals, Nuts, Washers,
Insulators ete. Made tostand’on
the work bench, itenahlesallsmait
partsneeded for the job in progress

to be stored where they are im- ~ i \'\\\\\\\‘.\-\}:" S gm
mediately to hand. All the trays ﬁ gt/ gy
ure tilted so that the paris stored (\ ﬁ A
can be seen at a glance, and the bt ‘

sront faces of the trays are rounded H

£0 that the smallest parts can ba d l
swept up the slope with the fingers
of one band, Lachtrayisprovided
with patent hiuging partitions
which can be moved quickly to
make larger or smaller compart- 2o 3 —
wents. Being so accessible thess e \f
racksgreatly facilitatestocktaking,

. ;
=
“‘The Experimenter will do his jobs w%
P e
Ry

]

mygh quaicker and with greater 1 “
pleasure, and the Factory will save P -
many pounds per year by installing 2
this Benchrack.

30/= r.onr &

AaRriraN

el T

P vt A
el ‘ X
1,

07

79977

L

PO\
2L

74,

55

5

T EA T8

ISS7

e

U, I

“TILTRACK " “TILTRACK ” (Senior)
WHEELED TRUCK _For storing all kinds'oi'goods‘, -
It wheels to the job. A big timesaver, Approx. size of Trays, 2° 67X12"x 6%

Particulars from Manufacturer & Patentee :— Worsiey Street, Hulme,

BERTRAM THOMAS,  MANCHESTER.

London Office & Showroom :-728, Victoria Street, S.W.1L

Mentior of “ The Wireless World,”” when writing to adverlisers, will ensure prompt attention. A8
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Radio Engineers throughout the world
are tealising that.the true worth of a
Power Valve lies in its permissible watts'
dissipation ‘at the anode, this being a
reliable guide to the useful powet avail.
able to the loudspeaker.

The OSRAM P.X.4 is designed with
characteristics so that, with an anode
voltage of 200, the undistorted power
output hitherto only obtainable by valves
in the .400-vols class, is possible. You
will not necessaily require all this power
all the time, but the use of the OSRAM
P.X.4 in the last stage of your A.C. set
or radio’ gramophone means that the
sudden loud.passages can be handled by

the loudspeaker with perfect purity—the
piano will sound. like a piano, and there
will be no *““cracked notes.”’

OSRAM Power Valves have for years

been the choice of expetts in sound

reproduction,

Characteristics :
Filament Volts
Filament Current 0.6 amp. approx.

Anode volts ... 200 max.
Anode dissipation

...10 watts max.
“erice. 22/6

Instructions for use. are enclosed in each carlon.

4.0

.y _FOR ECONOMICAL WIRELESS

OSRAM

PX4.

(Super Power)
fur‘.C.Mains

' sets & Radio

Gr hone

MADE IN
ENGLAND

Sold by all
Wireléss Dealers

Adut. of The General Electric Co., Ltd., Magnet House,
AQ

Kingsway, London, W.C.2,

Mention of *“ The Wireless World.” when writing fo advertisers, will ensure prommpt altention.
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OLD FRIENDS ¢ NEW

Belling Lee products for 1930-31

Yecars ago Belling-Lee were
already marketing the
famous ~Terminals which
manufacturers are standard-
ising to-day. Belling-Lee
products are ahead of their
time. ‘Last year's favourites
will be this year’s favourites
too—Terminals, Plugs and
Sockets, Wander Plugs,
Spades, Anode Connectors
and Battery Cords.

TWO NEW COMPONENTS.

The Belling-Lee Bakelite
Terminal Mount takes any

pair of Belling-Lee Terminals:

or Plugs and Sockets: can be
mounted vertically or hori-
zontally, on your baseboard,

yonr window leage—any-

where. Price 8d. The new
oWanderfuse’’ takes mno
more headroom than a

Wander Plug—though it’s a
{fuse as well. Price 1/6.
Spare Fuses (150 mfa) 9d

each.

Belling-Lee Terminals :—
Type “B”*- - - - 6d
LMY - - - - 45d.
, “R"- - - - 3d.
Wander Plug - - - - 3d

Twin Plug and Socket - 1/6
(Panel Portion 6d.; Flex Portion 1f-)
Indicating Spade Terminal
41d.
S.G. Anode Connector - 6d.
Battery Cords, 9 way - 5/9

Also made in s, 6, 7, 8 and 10 way.

BELLING-LEE

FOR EVERY RADIO CONNECTION
STAND NO. 134, OLYMPIA.

Advercisement of Belling & Lee, Lid., Queensway Works, Ponders End, Mddsx.
Mention of ‘* The Wireless World,' when writing to advertisers, will ensure prompt attention.

IMPORTANT
PRIGE
REDUCTION

AND RESISTANCES

SEPTI" 19%

Product Old Price New Price
5 12/- 11)-
Midget Condenser 5/6 4/.
Dumetohms 2/6 1/9
‘_Various reductions
FIXED PAPER RESISTANCES
CONDENSERS CONDENSdF.KI?I Old New
ew T 2 |
Type 8,‘; Ilif:: :gé’e o %ﬂ'ce Price 1:1())‘:)0‘ Price Price
610 and 620 o1 t;..09. 27;“ 19 40;0000hms '6/6  4/6
.00005t0.00092/6 L8 3" "7 Tl oL 1/10. 50,000 ., - 66 Sl
:001and .002 3/ 2/~ TG e als 2/3 } 217
003 .004, 3 w35 23 Sheoo G T
005 L3 23 To2ibyT 70,000 ..  6l6 " 66
-806 ?ill- g/ﬁ 30.4.0 » noreduction 80,000—
o1 .. .. 4 3 30,60 ; 11/§ 100,000 0hms 6/6 €6
e 12 150, . /e 6
A g & e 200,000 % o6
i e .0 Ale - . D.C. Test 3 ]
02 .. .56 36 no reduction 230,000 .. 113 9/6
05 .. noreduction 800v.D.C. Test 300,000 ., 13k 1L-
1 o086 8- 1 .. .33 23 ] F
2 Tisle 14/6 25 . .33 29 Prices complete with
25 L. a9 18- 5 .. .33 3 holder.

CONDENSER CO. (1925] LTD.

We are exhibiting at Stand 50,
THE NATIONAL RADIO EXHIBITION,
Olympia (New Hall),
September 19—27th, 1930.

Dubilier Condenser Co. (1925) Ltd.,
Ducon Works, Victoria Road, North Acton, London, W.3

DUBILIER
)
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AMPLION
BALANCED ARMATURE
SPEAKERS . . . .

High notes and low notes crisp and true and evenly
balanced, speech so clear that you can hear the
slightest inflection of the voice, volume that is full
and free from distortion—such superb reproduction
is due to the Amplion Unit, made specially for the
AB41 and AB45, and a great step forward in the per-

fection of loudspeakers. xpy1 o0 £5.15 - (as £6.6
~ AB45 (Oak) £6-15 - (Mah) £7-7

The Popular ABé Model

{on left)
The first Amplion Balanced
Armature Speaker and one of
the most successful speakers
that Amplion have produced.

Oak - - - £4-10-0
Mashogany - - £4.17.6
Walnut - L - 24176

LONDON. W.1

O

OUR LAURELS

Despite the popularity which Polar
condensers always achieve, Polar are
not content to ¢ rest on their laurels,’
but-are continually introducing im-
proved and new models.

POLAR ¢“IDEAL*
Write NOW for complete list of

A Fast and Slow Motion tuning

. - POLAR ‘ UNIVERSAL”
condenser. Scientifically de- NEW ’ POLAR CONDE NSERS With thi d h h
signed to give a definitely wider is ;peciallslyn:.:lvag?:d efg?‘eé’ar\:vgi;gg
tuning range. ' Action is very the space between each unit can
smooth, yet precise, and enables lNSPECT POLAR ON be varied. Four lugs ensure rigid
extremely accurate tuning to be GA[.‘LERY STAND 118 E:r:%%hst:ci,;edu;(:g‘gt\,t:rd\e% 1;:2
obtained. Sturdily built through- OLYMPIA. withdrawal of the spi"dley e
out of cleared, hard brass. is specially suitable for right or
, left hand drum-control or one-
-0005 — 12s. 6d. WINGROVE & ROGERS Ltd., hole panel fixing.
00035 — 12s. 3d. 188-9, STRAND, LONDON; W.C.2. 0005 — 7. Ga,
0003 — 12s. 0d. 3

0003 — 7s. o0d.
‘Polar Wérks, Old Swan, Liverpool. 009 0

e ] R petaes——— = — |

AXL  Advertisements for “* The Wireless World * are only accepted from firms we believe to be thoroughly refiable.
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A New Rectifier
FOR ALL-ELECTRIC RADIO

Harnessing the power of the electric mains for the finest radio
reproduction, giving a full supply of high tension current at the
> maximum voltage for A.C. Mains valves and Power valves,
Marconi U.10.is the new Rectifier for modern All Electric
Receivers and A.C. High Tension Eliminators. vk It will de-
liver 60 milliamperes at 200 volts, with full-wave rectification.
Filament consumption is | ampere at 4 volts—a standard rating
rendering Marconi U.10 suitable for most A.C. sets and H.T.
Units. Impedance is only 220 ohms—giving excellent voltage

THE regulation. ¢ The price is 17/6 AND IT IS ALL BRITISH.

MARCONI U.10

S ey Remember! Marconi Valves are used by The B.B.C., Imperial
= « Airways, Croydon Control Tower, Metropolitan Pokice, Trinity
W House Beacon Stations and Lightships, Empire Wireless Communi- (e
7 cations, gagge Passenger Liners, etc., etc. /

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prompl attention. AT2
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IMPROVED & INCREASED.
'RANGE OF THE FAMOUS
TELSEN COMPONENTS

To the already famous range of Telsen Trans-
formers we have now added
Components, each embodying many new features
which at their prices represent the finest range
of their kind upon the market.

Only Telsen could produce Components of such
technical perfection and beauty of finish—com-

Telsen Variable Condensers (Bakelite Dielectric).
Particularly designed for use as a reaction con-
enser, may also be used as  a neutralising

condenser where large capacity is necessary.

All vanes are insulated with Bakelite which elimi-
nates the possibility of a short circuit between the
moving and fixed vanes.

Made in three capacities :—.0005, .0003, :00015,

supplied complete with pointer knob with one hole
fixing for panel mounting. Price 3/~ each.

Telsen Valve Holders. Pro. Pat. No. 20286/30.

n entirely new design in Valve Holders
embodying patent metal sprlng contacts which
are designed to provide the most efficient
contact with the valve legs, whilst allowing the
valve to be inserted or withdrawn with an easy
movement instead of being subjected to undue
strain which often causes damage and loss of
eﬂicxency to the valves. Low capacity, self-

ocating, supplied with patent soldering tags
and hexagon terminal nuts.

Price 1/~ each.

SO

I

‘CON

this series of New

ponents that ar: worthy of any circuit—that you
can rely upon with the utmost- confidence to do
their job and do it well, and at their prices—well,
anyone can now afford the best :—By test, they

are far the Best. Don't hesitate, build your new

e S C—— --...._-‘ﬁ

Telsen Radlogrand Transformer, new model,
shrouded in Genuine Bakelite, with new wmdmgs

-and core, fitted wxlh earth terminal.

Made in ratios 3-i and 5-I. Price, 12/6 each.
Telsen 7-1 Super Ratlo * Radiogrand '* Transformer,
giving enormous ampllﬁcahon with perfect reproductmn,
shrouded in Genuine Bakelite, with new windings and
core, ﬁttcd wnth earth terminal, Price 17/6 each.
elsen * Ace " Transformer, the ideal model for all
Portable Sets and where space is limited, gives perfect
reproductlon throuzhout the musical 1 range. Shrou e
in Genuine Bakelite, with new windings and core, fitted

with earth terminal.
Made in ratios 3-1 and 5-1. Price 8/6 each.

BETTER RADIO
R E CEPTION

SIS

&
SN

S

§§&

[ &

Advt. Qfs’?ﬁlscn Electric Co., Lid., Birmingham.

I]‘I=|;i[~'l

seasoq”s Set with Telsen famous Components,
““Radio’s Choice for Better Radio Reception.”

Telsen H.F. Chokes, designed to covec
the whole wave-band range from i8 to
4,000 metres, extremely low self-capacity,
Shrouded mn Genulne Bakellte lnductance
150,000 microhenrys, resnstance 400 ohms.

Price 2/6 each.

Telsen . Fixed (Mica) Condensers,
shrouded in Genuine Bakelite,. made
in capacities up to .001 uF., Pro, Pat.
No. 87/30, supplled complete with
Patent Grid Leak Clips to facilitate
series or parallel connection. Can be
mounted upright or flat. Price 1/= each.

541 4dver~zsements for '* The Wireless World > arve only accepted from firms we believe to be thovoughly reliable.
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THE BEST . —"7
REGARDLESS

Our motto, which you see above,
means that the Diamond trade
mark of PARMEKO appears on
only the flnest apparatus you
can buy. It is our boast that
PARMEKO components are fit

designers, the best workmen, the
“best - machinery, and the best
materials enable them to pass the
stringent tests to which they are
submitted before they are allowed
to-leave the factory, backed by our
guarantee of perfection. There
is a PARMEKO Transformer
and Choke for every circuit
feattired in the technical press
—and we make to specification.

Write for Price List
1 of Wireless Mains

h
[ : @ y.  Apparatus.

THE WIRELESS WORLD

for laboratory use. The best

PARTRIDGE &

26 Dover Street,
LEICESTER
CENT. 22276.

]
MEE LIMITED

74 New Oxford Street,
LONDON, W.C.1
Museum 5070.

And Now
ELECTRAD
Royalty Potentiometers

Now you can purchase the famous Electrad Royalty resistances in potentiometer
style a* greatly reduced prices.

Remembzer when you purchase wire-wound high resistances bz sure {o specify
Electrad Royalty, the orginal units used by the leading-manufacturers, experts,
and in laboratories throughout the. world. D> not accept imitations and
infringements.  Manufacturers should note that special models are available
for productioy- use.

TYPE A 1/10th to 7 megs. ‘2 ma. 6/3 each

» B 1,500 ,, 100,000 0hms 5 ,, 6/3 ,,
» € 500, 50000 , 75, 63 ,
»  Di1o000 ,, 700,000 , 2z , 6/3 ,
» E 0,, 500,000 ,, 2.5, 6/3 .,
n F 0, 2000 , 375, 63 ,,
G o, 10000 , 165, 6/3 ,
» H 0, 25000 , 105, 6/3 ,
w o ] 0, 200,000 ,, 4 , 6/3 ,
AN [} 6/

» 5000 ,, 23 ,, 6/3
Complete with bakelite arrow knob.
If you have not received the complete Electrad
catalogue of Royalty resistances, Truvolt fixed
and variable resistances, Nichrome wire resist-
ances, Super Tonatrols and Loftin White
Amplifiers, write for your copy to-day. It’s free
and post free.

Specify ELECTRAD
and Insure Dependable
Resistances.

THE ROTHERMEL CORPORATION LTD.,

24, Maddox Street, London, W.1.
‘Phone : MAYFAIR 0578/9.

Continental Sales Office:—

27, QUAI DU COMMERCE, BRUSSELS, BELGIUM.

It requires the accuracy
and sensitivity of a Weston
Mjl-Ammeter to tell you
exactly at which particular
stage in your receiver
distortion begins.

Try it in your H.T. leads
in turn. Should the needle
kick strongly either back-
wards or forwards when
signal strength varies it
indicates transformer dis—
tortion, over-saturation of

T the valve, incorrect grid
bias, filament temperature
. or H.T. Potential.

D ISTO RTI o N A Weston Mil-Ammeter
is the only instrument
sufficiently accurate to be
of any value to you when
making readings. Weston
Instruments are- standard
the world over, and since
1888 have been- unrivalled
for scientific precision,
uniform accuracy and
unvarying reliability.
Weston Model 506 Mil-Ammeter

Price 35/-

WESTO

ELECTRICALINSTRUMENT
CO., LTD,,

i5, Great Saffron Hill, London, E.C.L:
» ¥ Al

ot - o

RADIO DATA
CHARTS

A SERIES OF ABACS

providing most of the essential
Data required in Receiver Design

1 ByR. T. BEATTY,M.A., BE, D .Sc.

“Radio Data Charts” provide designers of
wireless apparatus with a ready and convenient
means of solving problems without having
recourse to complicated formule and mathe-
matics.

By the use of the charts it is possible to tackle
all the more familiar problems in radio receiver
design; including, for example, finding the
relationship between inductance capacity and
ifrequency, and working out the design of high
frequency transformers. All keen amateurs
will appreciate this helpful book.

Price 4/6 net. By post 4/10.

‘From all Jeading booksellers or direct from the publishers.

Published from the Offices of
“ THE WIRELESS WORLD,"”

Dorset House, Tudor - Street, London, E.C .4,
W.W.g3 > i
& . .

=

v s

Méntion of ** The Wireless World,” when writing to advertisers, will ensure prompt attention. A4?
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in thess
columns is :

12 words or less, 2/- and 23. for every
additional word.

Fach paragraph is charged separately and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a -
contract is placed'in advance, and in the absence of fresh
instructions the entire *‘copy ”’ is repeafed from the
previous issue : 13 consecutive insertions 5% ; 26 con-
secative, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of * The Wireless
World,” Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices,
19, Hertford™ Street, Coveniry; Guildhall Buildings,
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, 8t. Vincent Street, Glasgow, C.2.

. Advertisements that arrive too late for a particular
issue will automatically be inserted in the following 1ssue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withiraw
advertisements at their discretion:

. Postal Orders and Cheques sent in payment for adver-
tisements should bemade ———F5 payable to ILIFFE
& SONS Ltd., and crossed = —~—"— Notes being
uptraceable if lost in transit- should not be sent as

remittances.

All letters relating to advertisements should quote the
aumber which is printed at the end of each advertisement,
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or printers®
errors, although every care is taken to avoid mistakes.

NUMBERED ADDRESSES.

For the convenience of private advertisers, letters may be
addressed to numbers at ** The Wireless World ™ Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box ooo, cfo * The Wireless World.” Only the
pumber will appear in the advertisement. = All replies
should be addressed No. coo, cfo * The Wireless” World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
veply to Box No. advertisements are warned against sending
vemilttance through the post except in registered envelopes ;
9 all such cases the use of the Deposit System is recommended,
and the envelope should be clearly narked * Deposit

Department.”
Ps&= DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with * The
Wireless World,” both parties are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returded to
sender. 1f a sale is effected, buyer instructs us to remit
.amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage ‘one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £10, a deposit fee of 1/- is charged ; on
transactions over £10 and under £50, the fee is 2/6; over
£50, 5/~. All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Iliffe & Sons
Limited.

SPECIAL NOTE.—Readers who reply to advertisements
and receive no answer to their-enquiries’ are requested to
regard the silence as an indication that the goods advertised
have already been disposed of. Advertisers often receive so
many enquiries that it i3 quife impossible to reply to
each one by post.

RECEIVERS FOR SALE.
COTT SESSIONS and Co., Great Britain'c Radio
Doctors.—Read  advertisement under Miscel-
laneous. [0264

HIRE a McMichael Portable Set, by day or week,

from 'Alexander Black, Wireless Doctor and Con- |

sultant, 55, Ebury St.,, S.W.1. Sloane 1655 10328

TRAIGHT Five Portable, makers’ 12 months’ guar-
antee; 8 guineas, complete.—Mosby, 507, London
Rd., Sheffield. [1169

EMOVAL 8Sale, 3-screen grid all-main receiver,
Ormande unit and speaker, complete in 32in.
pedestal oak or mahogany cabinet; usual price £22,
sale price £12.—Waverley, 77, Great Titchfield St"[gbld

443

Y WITHOUT FEAR—

Cend your material for credit—
where radio part exchange began.
A service ruled only by economics,
above bargaining or petty gain.

Pnylxcuifis Jrom the Secretary,
HONOR OMNIA APPLEBY’S,

[ CEE WD ChapelSt., Marylebone, London
SUPER :

Without
Terminals

sl
g“g

SOMETHING
DIFFERENT

HERE is the switch for-which every con-
structor has been waiting.

The Bakelite pointer-knob is affixed to the
spindle by a set screw in a brass bush.
The spindle itself carries an insulated arm
at the end of which is a spring loaded ball
contact.

Movement of the knob causes the ball to
click firmly into the gaps between the
contact strips thereby forming a low re-
sistance self-cleaning connection. One hole
fixing (; " clearance) suitable for insulated
or metal panels, heavy gauge soldering
tags and novel quick grip terminals.
Highly finished in every respect.

THE BENJAMIN ELECTRIC LTD.,
Tarifi Road, Tottenham, N.17 Torenham 1500

.| Reading.

IN YOUR SPARE TIME!

Demonstrate and sell

"“ELECTROCETS’

ALL ELECTRIC RECEIVERS
(AC Mains only).
2 and 3 VALVE SETS.
RADIO GRAMOPHONES.
ELIMINATORS.
Demonstration Receivers may be
~ purchased from 90/~ each.
7 DAYS’ TRIAL.
Send to=day for our illustrated

brochure, and full details of
the agency for your district.

THE ELECTROCET RADIO CO.,
SOLIHULL _ BIRMINGHAM.

[ 2"

Recel vers for Sale.—Contd.
AA

1919~1931?

SEASOX 1930-31.—A comprehzusive catalogue of new
» season’s radio apparatus ot convenient size for
the pocket will shortly be issued; price 9d., post. free;
as_this catalogue will be a pocket guide to modern
radio materjal, it will be in wide demand; thosc de-
siring to secure a "copy, would greatly assist us by
kindly making application now, enclosing .9d. in stamps;
a copy will then he forwarded as soon as issued, about
the’ time of the exhibition; the 9d. may be deducted
from any following order ‘before the.end of 1930, in
excess of £1.
PLEASE Apply Early! DPlease send in your radlin
material for part exchange credit early—and avoid
the rush; it will be a great season, good sets, good
components, and fine workmanship.
PPLEBY'’S, where radio part exchange began. —
Chapel St., St. Marylebone, London. Tel.: Pad-
dington 8828 (3 lines). [0340

AMPLION 4-valve 28.G. Portable Receiver, as Dew
4 and guaranteed, demonstration if desired; £18.—
Box 7269, c/o The Wireless Worid. [1300

5-VALVE Truphonic Portable, absolutely brand new,
complete; cost £16/16, first cheque £6/10
secures.—250, Elgin Av., Maida Vale. [1301

‘(ZWSRAM Musi¢c Magnet Kit of Parts, as new; cost
, £9, take £7/7; also Cossor kit, as new, £7; also

Blue Spot 'pick-up, as new, 20/-—Box 7294, c/o The
Wireless World. [1303

HILIPS 4-valve Allelectric Receiver,
cost £38, sell £20; periect.—131,

type 2511;
Kidmore Ld.,
[1305

MARCONI Model 82 8-valve Superhet, complete with
Iy valves, but less batteries; cost £62, actept £10,
heard evenings.—Jasper, 65, Oxford TELrll'gge,

6

cMICHAEL Dimic Three, complete (list 19
guineas), Philips H.T. eliminator, 240v. B0
cycles (list £6), two W.B. Lodestone 6-volt M.C. loud-
speakers (list #£4/10 each), all as new; offers, indi-
vidually or collectively.—Box 7299, c¢/0 The Wireless
World. [131

ORTABLE 5-valve 16-Guinea Model, hide case, as
new, Continentals guaranteed; £5/10.—2, Dollis
Hill Av., Cricklewood, London. [1316

ERCLIF D.C.2 All Mains Receiver, 200 to 250
volts D.C.; price £14/10; with valves and roval-
ties, suitable for M.C. speaker; particulars free; trade
inquiries specially invited.—Simmonds Bros.,, 38,
Rabone Lane, Smethwick. [8734
YOUR 0Old Receiver or Components Taken in Part
Exchange for New; write to us beiore purchasing
elsewhere, and obtain expert advice from wireless en-
gineer of 25 years' professional wireless experience;
send a list of components or the components them-
selves, and we will quote you by return post; thou-.
sands of satisfied clients.—Scientific Development Co.,
57, Guildhall St., Preston. [0226

RGOLA 3v. A.C, Radio-gramophone, D. string
motor, B.T.H. pick-up, double diaphragm, Blue
Spot speaker, exceptionaily handsome, grey oak cabinet;
£25.—Notley, Clive Rd., Esher. 'Phone: 166. [1109

1930 Mullard Orgola (S.G. Det. Pen.), 2 months
old, specified parts; £8; seen, heard any time.—

or offer;
w.a.

Write Box 7308, c/o The Wireless World. 11335
ACCUMULATOR HIRE.
join our service: . keep

DON'T Buy Dry Batteries, j 1
you continuously supplied with fully charged
C.A.V. high tension accumulators by regular excaan%es,
anywhere - within 12 miles oi- Charing Cross, for less
than the’ cost oi unreliable dry batteries; nothing to
buy—no deposit, payment on each delivery or by
quarterly subsecription; if your dry batteries have been
in use for one month or more, we definitely guarantee
that accumulators will give better and more s_electlve
reception; we also give the same service with low.
tension accumulators or maintain your own at_equally
advantageous terms, from the smallest portable size
upwards; over 10,000 satisfied users.—Write or phone
now to London's largest, most efficient and .complete
service, for their interesting folder
Service (London), Ltd., 105, Tor.
’Phone : North 0623

(8751

wireless accumnulator
B2, post iree.—Radic
riano Av., Camden Rd., N.W.5.
{3 lines).

CHARGERS AND ELIMINATORS.

ZAI\IPA New and Improved FLT. Eliminator Kits.—
Assembled rectifying unit (incorporating mains
transformer, inse, Westinghouse metal rectifier), also
necessary condensers, heavy duty choke, etc., ready
mounted on baseboard; output 120 volts at 20 m.a.,
¢complete with 60-volt tapping, 49/6; 150 volts at
35 m.a., 59/6; 200 volts at 28 m.a., 69/6; 17 days’
approval against cash; other Zampa kits and trans
formers on request; let us quote to your own specifica-
tion.—Mic Wireless Co., Market St., Wellir.\gburctxlg2117.l

Advertisements for ‘* The Wireless World ™ are only dccepted frbm firms we believe to be thoroughly veliable.
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Chargers and Eliminators.—Contd.

TA\ITALUM and Lionium for A C. Rectifiers, blue

prints for inexpensive H.T. and L.T. chargers.—
biackwells Metallurgical Works Ltd., Garston, Liver-
rooi. (1209

DHILIPSON'S Salety H.T. Supply Units are Famous
for Reliability .and’ Silent Working.

UR New Prices- Again Make Them Famous for

Value; for D.C. mains model D.C.4 gives 120v. at

15 ma,. 27/6 DOS. -150v. at 25 m.a., 1 fixed, 2 var.

tappmgs 35/ for’ A.C mains model A.C.7, 120v. at

20 m. £3 A(‘S 166% at 30m.a., 1 fixed, 2 var.
tappmgs, £3/17/6 A.C.6, for 25 cycle mains; £5.

PHILIPSON S Safety H.T. Su}mly Units are Gunran

teed for ‘12 months; write for our booklet, * Radio
Power.’

P[IILIPSON and Co., Ltd., Radio Engineers, Astiéy
Bridge, Bolton. Phone - 2038, 'Grams : -Safety,
Bolton. Est. over 0 —ears, {0318

HESTER BROS.—AIl types of mdins transiormers

and chokes to ‘any specification.—Chester Bros.,
495, Cambridge Rd., London, E.2

HESTER BROS.--Type V3 220+22'Ov 35 m.&., 5v.
1.€a., C.T., 4v. 4a. C.T., 27/6.

HESTER BROS.—Type W. 10 for HT., 3 5’5,2 out- ||

put 135v. 50 m!a. and 4v. 4a., CT
CHESTER ‘BROS. —Smoothing chokes, constant in-
duactance, type C.B.2, 45 henrys, 28 m.a.; 15/-.

HESTER BROS.—Write for lists of standa.rd-‘modela
‘Please note change of address. {9798

Ov Mains Transformers, 2004200v., 343v,
12/6; 2+2v. 3a,; 6/-: Marconi D.E.P.240,
7/- §215, 12/8 Dario hyper 6/-—~Connor, 1, Elm
Wafk Raynes Park 8.W.2 (1304

SAVAGES Specialise in Wireless Power from the
Mains; reliable apparatus at reasonable prices.

—SAVAGES Transiormer Laminatiops and Bakelite

Bobbins; intending home coustructors should write
for list.

SAVAGE'S Reliable’ Smoothing Condensers, .1,500
volts D.C. test, 1 mid. 2/-, 2 mfd. 3/-, 4 mid. 5/3;
500 volts D.C. test, 1 mid. 1/6, 2 mid. 2/3, 4 mid. 3/9.

SAVA()E S Power. Chokes for the Power Pentode Two.
smoothing L.C.36G, 18/-; output L.C.36P
19/6; many other types. avulable, write for list.

AVAGE'S Mains Transformer for ° Westinghouse

I11.T.4 Unit, with additional winding, 4 volts,

centre tapped, 3 amps., 23/-; transformers for other
Westinghouse units available.

AVAGE'S. New Foreign Listeners' Four Equipment.
—Transformer, N.F.L.4, 33/-; smoothing choke,
C32G. 20/-; output choke, 032/0, 20/-.

SAVAGE S Mains Transformer, B.T.4, 500-0-500 volts

120 m.amps., 7 volts 3 amps., 6 volts 3 amps.,
4 volts 2 amps., 4 volts 1 ‘amp., 4 volts 1 amp., all
centre tapped, speclally developed to facilitate auto-
watic bias in all stages; 57/6

SAVAGE 8 Mains 'I‘ransiormer, V.T.37, 250-0-250

volts 60 m.amps, 4 volts 1 am 4 volts 1 amp.,
4 volts 1 amp., 4 volts 2 amps., al centre tapped, a
useful instrument for modern receivers with automatic
bias in every stage; 35/-.

SAVA(;ES Mains Transiormers and Power Chokes
are carefully constructed from first class materials

with an exceptionally generous margin of safety; they

?iff fully guaranteed and may be purchased with con-
encg.

SA\{AGE'S 146, Bishopsgate, London, E.C.2.
Phone: Bishopsgate 6998. [1283

REGENTONE W.2.a, cost £7/15, accept £4/10,
2-valye Magic Two, in cabmet -£2/10.—T.
Caravan, 292, High Rd., Chadwell Heath. [1327
OLDHAM H.T.. Trickle Charger, A.C., 200-250., 30/-;
G.E.C. milliameter, 0-50, 30/-. —Burton, Carllsle

Lodge, Rickmansworth, [1331

MULLARD H.T. Eliminator, 210 volt AC.; 65/-—

Box 7309, c/o The Wireless World. {1336
‘CABINETS.

CABI\ETS for All. Requirements.—F. W. Ramsey,
63, Shaftesbury St., London, N.1. Clerkenwell
7139. [9736
DIGBY S Cabinets. —Table models in solid oak and
mahogany; from 11/6 to 71/-.
IGBY’S Cabinets, .fitted wlth Radion or Resiston
ebonite if required.
IGBY’S Cabinets.—Pedestal model
battery components; from 56/- to
DIGBY S Cabinets Made to Customers’ Qwn Designs.

wllth separate

IGBY’'S Cabinets. —Write for new 16-page art.cata-
loge.—F. Dighy, 9, The Qval, Hackoey Rd., E 2,
’Phone: Bishopsgate 6458, [ 128

CABINETS to Your Own Reguirements; quotations
veturn.—Hammonds, 1, Stratiord St., Nun-
eaton. {1234
OAK or Mahogany Pedestal Cabinets, 32in, hign,
suitable for any set; sale price 33/-—Waverley.
77, Great Titchfield St., W.1. [1295

Mention of ** The Wireless

TANNOY

PRODUCTS,

Mains Unils

INCORPORATING WESTINGHOUSE
RECTIFIER

MAKE YOUR PRESEN

SET“ALL-ELECTRIC.

T

No more batteries ... no
trouble .., no attention.
Everlasting , . . cheaper
than the continual cost

of dry batteries.

TANNOY Mains Uni

ts

are available for H.T.
or L.T. or combined
units suitable for prac-
tically any set including

portables,
... that’s all,

Switch .on

H.T.UNITS from £2-17-6,

make your

RADIO

“ ALL ELECTRIC"

Tannoy Products, 1-7, Dalton St., S.E.

27.

THE

PILOT RESISTOGRAD

A variable resistance for all uses
especially adapted to handling
output voltages in eliminator
circuits. It has a jumpless range

from 40 ohms to 10 megohms

and handles 20 watts.

THIS RESISTANCE IS ABSOLUTELY FREE

'FROM PACKING AND IS NON-INDUCT

Also all lines manufactured by The Radm

and Tube Corporation of New York, the

larggst manufacturers of Wireless parts
in the world,

Write for catalogues to —

IVE

THOMAS A. ROWLEY, LTD,

59, SKINNER LANE, BIRMINGHAM,

’S"ale'jlgenh for Great Britain and ‘Ireland.

E—_—

COILS, TRANSFORMERS, ETC.

RANSFORMERS and Chokes for Battery Ellmxmﬁ-
tors.—Chestér Bros., 495 Cambridge Rd.,
don, E.2, [9 706

AND-PASS Four Coils, complete, 70/-; Ideal Home

receiver coils,. 43 /-: superhet. sdaptor coils and
Bagse,. 24/-; S.G.8.\W. Three, 4 coils, 34/~; additional
r.olls 46/--—Below

REGIONAL One.—Coils ~of. guaranteed accuracy;
write for prices; Berclit coils for all popular sets;
trade supplied. ~Note new address: 38, Rahone Lane,
Smethwick; Simmonds-Bros., the Orlgmal Coil People

243

600 and 1,000 ohms *Decoupling  Resistances,
Bpe(:lﬁ€d for the largest and most important
‘Wireless World ” receivers; 1/6 each, post free.—
Groves Brothers, St. Mary’s Place; Shrewsbury [1334

.C. WIRELESS: —D.C. Three_ coils, choke resist-
ances; writs for prlces, coils, Band Pass unit,
Regional One, 9/--pair; Band Pass Fqur, 45/-; all to
' Wireless World " srmﬁcatmhs —28 Premier ' Placs,
High St., Putney, 8.W.15 [1321

ALL D.C. Three, complete set of coils, to ‘* Wireless
World " specification, ‘with: speclal mica jnsula-
tion; 35/- ~—Below:

COMPLETE Set of Resistances' for Above; 37/6;
c.o.d. if required. —Below 2

AND Pass Four Coils, ** Wireless World,” specitica-
tion, 45/-; formers for above, 12/6 per set.—Sound
Sales, Tremlett Grove, Highgate. [1323

DYNAMOS, ETC.

OR Sale, 200v. 50 cyeles lh.p. motor, 50/-;
Marconi hand generator; 60Qv..30 - m.a:, 50/, or £4
the 2.—62 Chartsey Rd., Woking: [1329

GRAMOPHONES, PICK-UPS, ETC.

B.T.H. Pick-ups and Tone Arms, cranked; 22/6 each;
send for list.—G2VM, 27a, Bridget St., Ruglg.zss

ARGAIN.—JIgranic A.C. induction gramomotor, In
new condition; offers; cost £6/6.—Box 7311, c/o
The Wireless World. [13 9

PICTURE RECEIVER APPARATUS.

LL Baird Parts for Home Constructors, or. com-
plete televisors and all mains receivers for working
came supplied from stock, demonstrations of B.B.C;
transmissions. between 11 to 11.30 each morning, also
line demonstrations at any time-of the day up ‘to
6 p.m. and after by appointment; advice free.—Uates,
195, Hammersinith Rd., W.6. Rlversuie 3342 [1320

VALVES.

MPLIFIER Valve.—If you renﬂnre POWEr you cans
not do bettet than one of ‘these {or matched ’ig
pairs if required).

ILAMENT Volts 6, plate volts 400 (maximum),
grid bias 84 volts {(approx.), impedznce 800 ohms,
amplification factor 3.8, mutual conductance 4.35
m.a. /volts; price £5/10; see -article ** The Wireless
World,”. 24th July, 1929, then send to North London
Valve Co “Ltd., 221%; Cazenove Rd., Stoke Newington,
London, N 16. [0341

.M.14, 12/6; P.M.3, 5/-; -P.M4D.X,,. 5/-; two
P.M.254s, matched 15/- pair; as new. —Welch
113, Regent Rd., Great Yarmouth. ENL 313

LOUD-SPEAKERS.

BAKER S . SELHURST RADIO 36-page’ Booklet,
« Sound Advice is Yours for the Asking ”; write
now for new edition! see displayed advertisement on
page- 18. [0231

EALISTIC SPEAKERS3.”—All-wood diaphra m
chassis, will fit any unit, 27/6; send to-day
particulars “ How to Build a Wouderful Speaker 7, We
als¢ . manufacture. complete sopeakers, ranging Xrom
4;3/10 to £25.—* Realistic ‘Speakers,” 72, Penton 8t.,
N.1 11296

WNER: Changing Over to A.C. has New Loud-
speakers Available, list prices £6/15; one Baker
super linen cone, one R.K. permanent magnet; highest
ofter will be accepted. —~BM/PXJN, London, ¥ ’5 5
[130

LTRA Air-Chrorae 4-guinea Chassis, F18, accept
50/-; ownel buying moving coil.—Welch, 113,
Regent Rd., Great Yarmouth, [1313

.K. Senior, A.C. model, as new; £8/10.—20, Manon
Rd., Salisbury. [1314

POCH 66 Model, permanent magnets, as ‘new;
£4 —Ledgerwood 29, Crathie Drive, lxlasgoé

World,” when writing to advertisers, will ensure prompt attention. a44



SEPTEMBER 3KD, IQ3U.

THE WIRELESS WORLD

Iy

ADVERTISEMENTS.

For Every User
of a Camera!

Every camera owner can get
more pleasure out of photos
graphy and better results by
reading “ The Amateur Photo=
grapher” regularly.

The “AP.” caters for all
photographers, including be=
ginners and advanced workers.
and contains lfessons for
Beginners ; Free Criticism of
Readers’ Prints; Answers to
Queries ; Regular Competitions
and a weekly Art Supplement
of particular interest to
pictorial workers.

he AMATEUR
HOTOGRAPHE

INEMATOGRAPHER

*~The Journal for Everybody with a Camersa

Every Wednesday 3d.

ILIFFE & SONS LTD.,
Dorset House, Tudor Street, London, E.C.4.
W.W.37a.

—oi g

A45

Loud-Speakers.—Contd.
EPOCII Moving Coil Speakers.

E POCIL
E POCH.
E POCH.
E POCH.
_EPOCH.
POCH.—A startling new sénson's programme wil}
be revealed at Olympia.
E POCH.
E POCIHL.
E POCH.
E POCH.
E POCIL.
EPOCI[.—'New developments.
EPOCH.
E POCH.
E POCH.
E POCH.
E POCH.
E POCH.—New models galore.
E POCHL.
E POCIHL.
E POCH.

Frocu.
Erocu.

POCH.—This year we maintained our lead of two
years ahead; next season's productions are many
years ahead.

E POCH.
E POCH.
E POCH.
E POCH.
E POCH.
E POCH.—Stand No. 203.

EPOCI{.

EPOCII.

E PQOCH.

E POCIIL.

EPOCII.
EPOCII.—Demonsbmtion Room' O.

E POCH.

E POCH.
E POCII.
EPOC}I.

EPOCH.

POCH.—Don't fail to call and see (and hear) the
new wonders.
EPOCH. .
E'Poct{.
EPOCHV.
EPOCH.‘
EPOCH.
POCH.—Send your name for the new .catalogues
W.5.4. ready shertly.
EPOCH.
EPOCH.‘
EPOCH.
EPOCH.
EPOCH.
EPOCH RADIO MANUFACTURING Co, Ltd.,

Farrinﬁ)don Av. {near Ludgate and Holborn Cir:
e

cuses). 'P %" Central 1971. (1342

“COMPACTUM”
MICROPHONE
COUPLER.

N

For broadcasting Speech and Music, and for making
Announcements by Microphone through Loudspeaker
working from Valve Amplifier or Wireless Set, WITHOUT
ANY FURTHER ACCESSORIES WHATSOEVER.

4 If a Valve Amplifier or a Wireless Setis provided with

connections for a Gramophone Pick-up, itis only necessary
to connect one pair of plugs of the *“COMPACTUM"
Coupler to a'good Microphone and the other pair to the
Pick-up terminals of the Amplifier (or Wireless Set) in
order to broadcast Announcements right away.

Also a most convenient Instrument for coupling a
Modulation Microphone to Wireless Transmitter.
The “ COMPACTUM” Coupler comprises a Microphone
Transformer, a Volume Control, a small toggle switch, and
2 standard “ Ever-Ready " battery of about 6oo working
hours. If desired, a small 2 Volt Accumulator can be

placed in the box instead of the dry battery.
Price, complete for immediate use with any good Carbon
Microphone, inclusive plugs for the Microphone- cord

and for connections. to Amplifier (or Wireless '
Dloors i crrtle e gt £

“COMPACTUM”
BROADCASTER
&

SPEECH & MUSIC RELAY.

This Instrumert consists of the ¢ COMPACTUM” Micro-
phone Coupler described above, and a sensitive.Microphone
suspended by braided rubber-cord in nickel-plated stand
11 inches high.

For Public Address, for relaying Speech and Music, for
announcing Gramophone records, etc., it is only necessary
to connect the cord-ends seen on the left side of the
Illustration to the Pick-up terminals of the Valve Ampli-
fier, or Wireless Set, and ‘to switch ‘the Microphone on by
the small switch seen on the front of the “COMPACTUM "
Coupler.

1f desired, the Microphone can be detached and placed at
a distance from the box.

Price, complete for immediate use, inclusive 52 6
plugs and a 6 ft, silk connecting cord. . BB /

FREDK. ADOLPH, Actual Maker, o O
27, Fitzroy- Street, London, W.1.  uscum 820,

Advertisements for *“ The Wireless World ** are only accepted [rom firms we. believe to be thoroughly reliable.
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SEND TO-DAY
FOR OUR FAEE
36 PAQE
BOOKLET
“ SOUND
ADVICE.”

The Finest
High - grade
Speaker in
the World

PERFECT
RECEPTION FOR
MUSIC LOVERS

e R AD1Q e
Ofices B9, SBelhurst Ril.,
8. Norwood, §.E.25.

Works 42, ,Cherry Orclard
Rd., E. Croyda.

Super Power Moving
Coil Speaker.

CHOKES

guaranteed

POWER &%

substantially built, for smoothing circuits
in eliminators dealing with currents

100 to 300 milliam ‘es,
i per dfess
ad

inductance 30 henries,
REPAIRS

8 / post free
to any make

chaﬂge

Note of L.F. Transformer,
Loudspeaker or Headphones.
repairs dispatched within

48 HOURS TWELVE MONTHS’ GUARANTEE

with each repair. 4/ Post T'ree. Terms to Trade.
TRANSFORMER REPAIR Co.
Dept. W,,
953, GARRATT LANE, TOOTING, LONDON, S.:W.17

R«B
NS TRANSFOR

‘Ab‘ MODEL ‘27" ME’&‘
Designed for the

“REGIONAL ONE?”

as specified tn the Aug. 13th issue.

pricE £1.10.0

Please state Mains Voltage & Frequency.
Manufactured by
RICH & BUNDY, LTD.

13, New Road, Ponders End Middlesex.
Iwrw Enfleld

City Retail Stochist:
E. G. WOOD, 2, Queen Street, E.C.4, 'Phone: City5165.

THE DIX-ONEMETER

It hag Two Clear Scales with Mirror for Accurate
only 6 'l‘ermmals, but 50 Ranges

NoOw
ONLY NEW
50/_ AUG.—SEPT.
SALE LIST
A remarhkably JUST
low pricefor a ISSUED
meter worth | Ereenfor
&£10 stamped
For Novics addressed
or Expert.
envelope.

Test Booklet Free.
ELECTRADIX RADIOS

218, Upper Thames 8t., London, E.C.4. Tele : City 0191

COMPONENTS, ETC., FOR SALE.

ELLING-LEE Panel Fittings are designed to give
an expert finish to any home-constructed set;
catalogue post freé.—Belling and Lee, Ltd., Queensway
Works, Ponders End, Middlesex. {0018

OMPONENTS Lent on Hire.—Details from Alex-
ander Black, Wircless Doctor, 55, Ebury S8t.,
$.W.1. S8loane 1655, {0329

M .C. Speakers, pick-ups, cone speakers, mmrnphones
transformers, etc.; send for list.—G2VM, 27a,
Bridget St., Rugby. [126

OEBERTS’ Aeroamp Unit, the only efficient selec-
tivity unit that increases volume -and 1mproves
tohe, easily connected: 5/-, post free; trade enquiries
invited.—49, Marmion Rd., Hove, Sussex. [1297

RI Straight-Line Super Transformer, §10/-; R.L
retro. tuner, 10/-; R.1. anode 1cactance, 5/-;

A.B.C. Two, 30/-; and other components, etc—FIm,
132, Jerningham Rd., S.E.14. (1308

UPERSONIC Kit (Rauland), long-short oscillators
(Colvern), mnew condition; ~ 50/-.—-Jeavons, 11,
Ellen Av., Stockton-on-Tees. [1315

ADIO HOUSE, HUDDERSFIELD, issues the Reli-
ability Wireless Guide, which will be sent post

free upon request by Messrs. J. II. Tayloer and Co.,
15, Macaulay St., ITuddersfield. [7823

EKCO 4T 60 A.C. Eliminator, practically new,
cost £7/5, sacrifice £4/5; Tudor 2-volt 40 A.H.
factual) a.ccumulator 8/-; J.B. '0.0005 and 0.0003 con-
densers, 3/6 each. —Bargent 132, Landguard Rd., Ea.st—
ney, Portsmouth. [1328

LECTRICAL 'Clearance.—2-valve transmitting sets,
15/-; Morse transmitting sets, 12/6; lin. spark
coils, 6/-; 2in. spark coils, 17/6; super nucmphones,
2/6; mlcrophone tlansiormers 2/6 television motors,
electric, 110 or 220v., D.C., /-5 l/.hp motors .110v.,
30/-; 50v. 4a. d)namos, 35/ Qv. 6a., 40/-; 100v.
10a., slow speed, £7; portable telephoncs 17/5~ ear-
phones, 1/3; telephone H.T. generators, 6/6; Morse
keys, 3/6; buzzers 2/6; 1 mid. condensers, 1/6 lnnd
telephones, 5/-; shunt regulators, 10/- all
sizes; 1,000 ohni chokes, 1/-; agnetlc rela:,s 12/6;
P.0. relays, 6/-; Ford 1gnmon coils, 4/-; Yh.p. 220y.
motor, shunt wound 50/-; Mdrk III Star crystal sets,
40/-; D.III buzzers platmum c!mtacts 5/-; Dewar
switches, 1/-: 12v. car dynamos, 25/-; or 12v. car
starter motors 12/6; cash with order or -c.o.d.; all
goods guar'mteed, send now, list now ready.— (xalpm.
Binfield Heath, nr. Henley-on-Thames (1332

ART Exchange.—Sce our advertisement under Re-

ceivers for Sale.—Scientific Development “Co., 57,.

Gmldhn,ll 8t., Preston. [0228

ARCONI P.425, 10/-; 3_Cosmos A.C/G valves, |

with holders, 5/- e"tch Dubilier volume. control,
3/6; 0.0001 reaction condensex, 2/-—Box 7309, c/o
The Wireless World. [1337
FI‘I’RA\TI Dry Rectifier Unit, jor A.C. output,
200- m.a., 200 volts, as new; 175/-, list 2607-.
OBE Iow Tension FEliminator, model 26\, 2-6
volts 2 amps.; 100/-, list 165/» E
.C.3 Valve Receiver, fitted Mullard speaker 2007,
mahogany case; 340/- complete: guaranteed,
illuminated dials.—Farmer, 34, Elm Grovc,‘ Peckhnm,
8.E.15. New Cross 2515. [1324

MISCELLANEOUS.

COTT. SESSIONS and Co., Great Britain's Radm.

doctors, officially approved as wireless repairers
by Radio Soc1ety o1 Gieat Britain and Wireless League;
old sets of every type repaired, rebuilt, modernised;
send set for immediate quotation.

COTT SESSIONS and Co.—New sets constructed
with your or our (‘omponents, guaranteed finest
workmanship; we specialise in “ The Wireless World

circuits; remember, we have -satisfied customers |

throughout the British Isles and in three Countinents;
if "you so- desire, we will design and construct high
grade apparatus to suit your especml circumstances for
quality, range and selectxvxty —Tel. : Tudor 5326, Mus-
well Hill, London, N.10 [0262

ALEXAINDER BLACK.

HE Original Wireless Doctor, will eall (London
and Home Counties) and cure your set.

CONSULTATIONS by Appointment without Obliza-

tion; sets installed, maintained and brought up

to date; components and. McMichael- portable sets on

hire; purity reproduction specialists.
55; Ebury St., Victoria, S.W.l. Sloane 1655.
[0277

EAS&' quments—We supply, - by easy payments,

components, accessories, and sets, any make; 10%
down, balance spread over 11 months.—S8end Tist of
requirements to London Radio Supply Co., 11, Oat
Laue, London, E.C.2 [0337

.E.C. Telenhone Sets; £2 per set.—Wardle, 19,
Foxley Gardens, Purley, Surrey. (1311

AGENCIES.

SERVICE.aud or Sales Agent Immediately; Béurne. .

mowtls, «district.—Electrocet Radio Co., Solihull,
ermmgham [1319

THE POLYTECHNIC,
REGENT STREET, W.1..

"ELECTRICAL ENGINEERING DEPARTMENT, WmELESS
AND HIGH FREQUENCY SECTION.
Session 1930-31.

Courses and Classes in WIRELESS AND HIGH
FREQUENCY ENGINEERING extending over a period of
FIVE YEARS and suitable for those-engaged in or desirous
of entering the Wireless, Gramophone or Talking*Fiim
Industries.

Courses prepare for the Graduateship Examination of the
I.E.E., and City and Guilds Grouped Course Certificates.

Session commences September 22nd, 1930.
Enrolments : September 15th to 19th from 6.0 t0 9.0 p.m.

Full particulars and yprospectus from the Director of
Education.

BONA FIDE TRADERS’ GUIDE.

Send for our comprehensive Illustrated List.
QUICK SERVICE, QUICK SERVICE.

THE QUALITY HOUSE.

PERSEUS MFG. CO., LTD. (Qept. W.W.).
BRANSTONE RD., BURTON-ON~-TRENT.

METAL CABINETS

For *W.W.” E.M. IV, Kilo Mag IV and Record III. Oak Base
and Finish. Sealed with Brass Gauze as specified.
PRICE 57/6 each.

Sunitable Cabinets from d =5 22/6 each.
$taundard Screening Boxes from .. A3 < 5 /- each,
Coils, Escutcheons and Dials for above.

RIGBY AND WOOLFENDEN, ROCHDALE.
Tel. 2048.

Direct your feet to
Stand 25 at Olympia

All 1931 Units on view. Catalogue
free to callers. By Post 6d.

WILL DAY LTD.

19, LISLE ST., W.C.2. ‘Phone : Regent 0921-22.

High-Grade
SET & SPEAKER CABINET,
Constructed of finely figured Oak
on carved ball and claw legs, hand
French polished.

' THE ACME OF CRAFISMANSHIP.
£8.8.0, carriage paid.
RADIO-GRAMOPHONE CABINET.
£10.0.0, carriage paid.
Models from £2.2.0 to £20.
Thirty-page illustrated catalogue,

post free.
GILBERT, Cabinst Maker, SWINDON
H Lﬂ:’lhlinhed 1866.

TREBLE DUTY TERMINALS

in 6 colours, and 40 indicating tops, red
and black. Heoll securely spade, pin, eye
or plain wires. (T2LC) 44d. each. (T2LM)
‘plain top, 3d. each. Wiite for list X107.
J. J. EASTICK & SONS,
Eelex House, 118 Bunhill Row, Londot, E.C.1

Loud Speakers Repaired 4/-.
Transformers 5/-. Phones 4/~ %

All repairs remagnetised free, tested, guaranteed and
ready for delivery in 24 hours. Discount for trade,

E. MASON & CO., 4, East Road, N.1
City Road. Clerkenwell 9069.

Mention of ‘“ The Wireless World,” when writing to advertisers, will ensure prompt attention. A46
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PATENT AGENTS.

PATENTS and Trade Marks, British and foreign,—
Gee and Co. (H. T. P. Gee, Member R.S.G.B. and
AMIR.E.), 51-52, Chancery Lane, w.C.2.
'Phone: Holborn 1525. [0001

ING'S PATENT AGENCY, Itd., 146a, Quecn Vic-
toria St., E.C.4.—Free advice and handbook on
patenting inventions and registering trade marks by
registered agents with 43 years’ experience. [0002

London,

REPAIRS.

COTT SESSIONS and Co., Great Britain's radio
doctors; read advertisement under Miscellaneous
column, [0263

HE BARNES RADIO SERVICE.—Repairs, re-
building, demonstrations, radio gramophones and
scratch filters; reproduction speciglists; any distance.
—53, High St., Barnes, S.W.13. Prospect 5633. [9705

UARANTEED Repairs by Experts.—Loud-speakers,
headphones, cone units, pick-ups, any type, re-
wound, remagnetised, and adjusted post free 4/-; trans-
formers, from 4/-.~Howell, 91, Morley IIili, Enfield,
Middlesex. [9555

YOUR Tiansiormer *Rewound or Repaired and Re-
1 turned Promptly; 3/6, post Iree.—James, 190,
Bitterne Rd., Southampton. [1325

WANTED.

3-\'AL"E Screen Grid Set, also 120 volt H.T. accu-
mulator, good condition.—Full particulars to
Block, 38, Abercorn Rd., Londonderry, [12s8

‘NZESTINGHO['SE' Rectifiers, H.T. or L.T.. wanted
for cash.—Box 7310, ¢/o The Wireless warlbldéiis

“IANTED. R.K. or- Magnavox moving coil speaker
unit, 6-volt field; 0.5 ampere.—Morgan, Westgate,
Thirsk. [1326
EXCHANGE.
‘ ¥ Will Accept Your Surplus Apparatus (making
you a high allowance} in Part D’ayment for Any
New Apparatus; your enquiry will be dealt with
promptly.—Bostock and Stonnill, 1, \Westbourne 'er-
race, S.E.23. [1330

HE BELL WIRELESS, Ltd., the leading house
for part exchange; originators of this system;
every deal on its merits; -anything from a terminal
to a motor car accepted; save time and momey by
tirst coming to us.—Note address, 205, Uxbridge Rd.,
W.13. [1333

BUSINESSES & PROPERTY FOR SALE,
TO BE LET, OR WANTED.

STABLISHED Wireless School, furnished living
accommodation inclusive, excellent reasons ior
disposal, with proof; excellent income; large operative

area; £500, or nearest offer; partmership suggestions
possibly considered.—Box 7312, c/o ‘the MWireless
World. [1340

SITUATIONS VACANT.

MESSRS. E. K. COLE, Ltd., require several capable
test room assistants; applicants should possess a
sound fundamental knowledge of radio, amd should
preferably have had test room experience.—\Vrite fully
to Chief of Test, Ekco Works, Southend. [1299

SITUATIONS WANTED.

ADVERTISER (25), 8 years’ technical experience,
3 years on design and operation ‘of public address
amplifiers and servicing, lLigh class all mains receivers
and radiograms, requires sitnation.—BM/MHTV, Lon-
don, W.C.1. [1279

OUNG Man (21}, good education, 5 years’ practical

experience, seeks berth with first class firm, ex-
ceilent references.—Box 7313, c/o The Wireless W‘frllg'lil

BOOKS, INSTRUCTION, ETC.
STEP by Step Wireless.—A complete course of in-

struction for wireless engineers; send 1/- for
first 4 weeks.—Clifford Pressland, A M.LE.E.,, Hamp-
ton-on-Thames.

REE: Inventor’s Guide on Patents.—T. A. A, 253.
(W), Gray’s Inn Rd., London, W.C.1. {6373

“TELEYISION To—daioand To-morrow.’’ the com-
plete authorised ok on transmission and re-
ception (Baird Experimental). By 8. A. Moseley and
H, Barton Chapple. Fully illustrated. 7/6 net, from
a bookseller, or Pitman’s, Parker St., Kingsway, “[’19424

OR Sale.—‘WWireless World,”” Nos. 410 to 573 com-
2 plete, good- condition; offers.—Butler, Ganha,
Beechcroft Rd., Watford, Herts. [1307

A47

Sold with a written

GUARANTEE
FOR 12 MONTHS
The New

LAMPLUGH

INDUCTOR pyvamic
SPEAKER

Definitely supersedes the Moving
Coil!

[0195

" >
Advertisemnents for ** The Wireless Worle

A
“SILVER
GHOST" 1

Exhibiled = &
STAND 124 oLymMPIA

Manufactured under FARRAND and LEKTOPHONE STANDARD
HOPKINS PATENTS and Patent Appiications.

) 7

This is the latest conception of the Inductor principle, invented
by the American radio pioncer, Farrand, and is as great a step
forward over present known tynes of speakers—whether balanced
armature or moving coil—as the original cone was over the horn
type. It possesses nil the advantages of a moving-coil speaker,
has a better response at the lower frequencies, and bas none of
the disndvantages associated with the M.C. type.

ADVANTAGES. AMATEURS

‘There is no moving coil to pick Wil realise at once the
up field current. There is no  €normous saving In' cost that
field excitation coil, therefore  theé  Lamplugh  Indicator
no introduction of hum jrom  Dybamic offers  without
that source. sacrifice in  performance—

which i8 indistinguishable
from that of the finest M.C.
Bpeaker. It must not be
confused with the. many
Balanced Armature Move-
menta on the market at the
4 moment . designed to give
Only a quarter the weight of Moving-coil etfect by artificialy
a M.C, Bpeaker. methods.

There is pothing to get out of order; it is beautifully finished
and of robust constructiou.

CHASSIS COMPLETE STANDARD CABINET DE LUXE CABINET

£3-10 £5-10 £6-10

ASK YOUR DEALER FOR A DEMONSTRATION.

=t

There is no heat generated.
Requires no Rectifier, Trans-
former, Bmoothing Condenser
associated with Moving - coil
B}zeakers on A.C. operated
sets,

Naturally
the Best.

e
e

==, SPEAKER
- /»://’

T IR

S. A. LAMPLUGH LT™°-
KINGS ROAD, TYSELEY, BIRMINGHAM,
.

Books ‘lnstruction, Etc.—Conid.

COXSTRUCT as Automatic Wireless Time Regulator,
by simple adjustment the regulator will switeh
vour set off or on al any time which you desire; send
2/6 now for blue print and particulars of construction

to the inventor, Ernest C., Bow, 499, Filton Av..

Bristol. [1313
AUCTION SALES.

FIRST PORTION. WITHOUT RESERVE.

By order of A. E. Middleton, Esq., F.8.A.A., the,
Receiver for the Debenture Holders.
Re Phantesira (Renn’s Gramophone and Wireless).
Ltd, in Liguidation.

DALSTON, E.8.
Messrs.
JOSEPH HIBBARD & SONS

will Sell by Public Auction UPON THE PREMISKS
t No, 22, STANNARD ROAD, Graham Road, on
TUESDAY and WEDNESDAY, 9th and 10th SEP-
TEMBER, 1930, at

1 o'clock each day,

EXTENSIVE STOCK and PLANT of PIANOFORTE,
GRAMOPHONE and WIRELESS
MANUFACTURERS,
including
PIANOFORTE PARTS,
comprising
Ends, Tops, Top and Bottom Doors, Falls and Hol.
lows, Cheeks, Toes, Pilasters, Lock Beards, Trusses,
Plinths, Kev Bottoms, Spruce Bar,  Beech Bridges,

>

Sound Boards, 90 Marked Off Backs, Grids, Iron
Frames, Plank Bars, Pressure Bars, Pianoforte Iren-
mongery,

2,000 Dry Wrest Planks, ]
130 Wireless and Gramophone Cabinets, Large Stock
of -Gramophone and Wireless Cabinet Parts;

W MILL MACHINERY,

including

Electric Cross Cut Saw by Becker. with 6h.p. metor,
15in. Over and Under Planing Machine by Danckae:ts,
20in. Over and Under Planing Machine by Anblett
Harry, 24in. Over and Under Planing Machine by
Kirchner, 4it. Circular Saw Bench by Aublett Harry.
2 Spindle Moulding Machines, 36in. Band Saw, Fall
and Hollow Shaping Machine by Sagar, 3 Belt Sand-
ing Machines, Fret Saw, Wood Turning Lathes, Emery
Grinder, 3 Drilling Machines, with motors attached,
4-7h.p. to 8h.p. D.C. Electric Motors, Shafting., Belt-
ing, etc., Belly Presses, Handscrews and Cramps.

OFT'ICE FURNITURE,

including

Pedestal and Slope Desks, Office Tables, 30in. Office
S:Lfe. International Time Recording Clock, Typewriter,
cte.,

TORD 30-CWT. VAN, FORD BAICO 2-TON VAN,
5-TON MAUDSLAY LORRY.
On view day prior to Sale and Sale Mornings. Cata-

logues can be obtained upon application to:—

Messrs. Cole, Dickin & Hills, 18, Essex Street,
Strand, W.C.2, or irom Messrs. Hore, Pattisson and
Bathurst, Solicitors, 48, Lincoln's Inn Fields, W.C.2,
or from the Auctioneers’ Offices at:—

15, NEWINGTON GREEN, ISLINGTON,
LONDON, N.16.

Telephone; Clissold 9121, Telegraphic Address:

** Archlike Kinland,” London.

/

A reader who recently advertised
components for sale in the
Miscellaneous Columns of
*“THE WIRELESS WORLD ”
writes as follows:

“I disposed of every-
thing the next day,
and had to send quite

a lot of money back.

“On each occasion
my advertisement in
“The Wireless World’
has proved very
satisfactory.”

A. E. Gardener,
3 53, Alexander Road,
= \WV.W.90 Wimbledon, S.W.

" are only accepted from firins we believe to be thoroughly reliable.
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HONESTY s meBest roicy AND

e Desc /-

A real ‘“quality ” speaker in every sense of the
term. If you pride yourself on your musical
appreciation; if you wish to pick out EVERY
instrument in the Broadcasting Orchestra; if
you dislike harsh and blatent reproduction—
then honestly—the *“ HONESTY " is the unit
for you.

ntil you have tried out this unit you have not realised to
the full the possibilities of your set. For faithful reproduc-
tion over all transmitted frequencies it is without an equal.
Now—a word of advice : If you would hear this unit at its
best—if you would realise its truly magnificent results—then

. “TRY IT WITH
: I EXaN SIVEBIES THE “ HONESTY ” TRIPLE LINEN DIAPHRAGM.

3 ‘ADVERTISEMENT
i will deal with the fameous-

“KUKOO" ‘Speaker Unit, Made in three sizes: 14in’ X 14in., £2 « O « O 18in. X 18in, - om
Price 25/- : 2 .10. 0; 22'in. X 22in, £33 . 10 . 0. These Dia- N =
- 3 H phragms -are scientifically matched to deal with an extraordinary TO BE HEARD AT
Do ot miss. thit announcement. range of frequencies, also ensuring tonal results of surpassing swectness.
.......................... = 1 OLYMPIA,
Secle Manufacturers and Patentees: STAND No. 125,
s THE SHEFFIELD MAGNET CO., SHEFFIELD, ENGLAND opea de"“i?‘,‘v‘,‘:ﬁ““ i
Cables and Telegrams: Maguet 20866 Sheffield. Telephone : 20866 Sheffield. SEPT. 19th to 27th.

Mention of ““ The Wireless World,” wiign writing to advertisers, will ensure prompt attention. A48
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WESTINGHOUSE RECTIFIERS

9 volts 2 amps.

praga: WWESTINGHOUSE|®)
' METAL RECTIFIERS

represent the most convenient and satis-
factory means yet devised for obtaining
direct current from an A.C. Supply,

and are used in

Type A3. 23/6  manufacturers.

Full details of these Units and how to use
them are given in our 32-page book “ The
All-Metal Way, 1930 which tells you all
you want to know about A.C. Mains Units.
Send 2d. stamp with your name and

‘account of their reliability, durability
and efficient performance by the leading

large quantities on

Type A4, - - 39/6

THE WESTINGHOUSE BRAKE &

SAXBY SIGNAL COMPANY, LTD.
82, York Road, King’s Cross, London, N.1

Telephone : North 2415-6-7-8.

address.

\" § |
*QO e INTERFERENCE

PAILLARD

eLecrric INDUCTION moror

No brushes or commutator to cause interference. No belt.
The motor runs smoothly and silently, without variation in
the revolution speed even with largely fluctuating mains
current. 12" velvet-covered turntable, -automatic brake and
cut-out. For 100-130 and 200.250 v. A.C. 78" x 53" x5%".

£4/17 /6 (without Unit Plate, £4/10/0).
Super Pickup and  Arm, £2/2/6.
Portable Gramophone Cabinet fitted

with Paillard Motor, Super Pickup
and volume control, £8/15/0 complete.

APOLLO GRAMOPHONE CQ., LTD,,
4-5, Bunhill Row, LONDON, E.C.1.

Barbed wire—trenches—dug-cuts—a field set and
a thin strand of wire.

The difference between control and lack of control
may speli life or death to an entire brigade.

ft's afar cry from No Man's Land to the comforts
of your home.

But even in your radio set . . . control plays a
vital part . . . and it has been the privilege
of CENTRALAB to furnish the volume controls

of millions of radio receivers.

Is your radio—CENTRALAB equipped?

Cen

THE ROTHERMEL CORPORATION LTD.,
24, Maddox Street, London, W.1.

'Phone : MAYFAIR 0578/9.
Continental Sales Office :

27, QUAI DU COMMERCE, BRUSSELS, BELGIUM,
— e T

Write for free Booklet,
“Volume Controls,
Voltage Controls,
their uses.”

|

Advertisements for ** The Wireless World * are only accepled from firms we believe to be thoroughly reliable,
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“Nt sounds good to me..."

Critical you feel; you’re waiting to hear the
flaw—the flaw that never comes. Listening
for the imperfection that isn’t there. That’s
typical of the new ‘K’ Speaker. Whether it
be song, story or sonata, its performance
awakes in you a new interest in radio.
Have it in your own home—a thoroughbred
that will talk, sing, and play to you.

MASTER,- RADIO

. . . q’f
Advert. The Mullard Wireless Service Co., Lid., Mullard House, Charing Cross Road, London, W.C.2. .
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THE GERMAN RADIO SHOW

Stocked by all good dealers and the
best value In a Condenser of this
type that you can possibly obtaln.
The capacity ls *0001 mfd. and the
design provides rmooth reaction at
all points of the scale. Fully
glmmnteed lnr eflicicnoy and finish
by * Utility ' — makers of the
Dials, Condenserr and Bwitchen
that  experienced constructors
always choose. Illustrated list
fres for & p.c.

WILKINB -& WRlGB‘l‘ LTD.,
“ Otility ** Works,
Holyhead Road, BIRMINGHAM.

Licensed
under
design Reg.
No. 723271.

N
dddt. of Telegraph Jondenser Qo., Lid.. Wales Farm .

No. 676.

Voi. XXVI1. No. 11.

Copyright. Registered as a Newspaper
for transmission in the United Kingdom
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PORTABLE )
SET... °

- P.220A

CHARACTER]ST]CS

There’s no need to sacrifice quality SR ::’;:)ss BRI
to economy if you use this wonder- Max. HT. volts - -~ - - _ _ 150
ful new valve in your portable set Amplification factor - - [ = - 65

3 0 . I Anode A.C. resistance (ohms) - - - 1850
—1t gives you both. Mutual A.C. conductance (mA/V) - - 3.5
It is easy on H.T. and L.T. Batteries PRICE 13 / 6
and the reSlllting tonal quality has With Mazda valves in all positions your set will give a

to be heard to be believed performance many times better than before.

Used as the output valve in an ;7’9 adeIng

ordinary 2-valve loud speaker set
it will give wonderful quality and
sufficient volume for most domes-
tic purposes.

Let your next 2-volt power valve
be a Mazda P.220aq.

See the amazing RAD'O VALVES

QLN

Mazda Valves on AT 1

<

THE EDISON SWAN ELECTRIC CO., LTD.

Incorporating the Wiring Supplies, Lighting Engineering, Refriger-
S t a' ‘d N 0. 6 7 ation and Radio Businessof The British Thomson-Houston Co., Ltd.

Radio Division :

la Newman Street, Oxford Street, W.1
at L m A Showrooms in all the Priucipal Towns

the EDISWAN | Novrsy |

EDISWAN ..

Mention of ** The Wireless World,” when wriling to advertisers, will ensure prompt attention.
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OLYMPIA SHOW COMPETITION.

THE WIRELESS WORLD voting competition has
now become an established feature of the annual

Wireless Show, and, to judge from the number of
entries in the Competition, its popularity has grown from
year to year, whilst we are confident that its usefulness
to the manufacturers as an additional guide to the public
choice of the best at Olympia is fully realised.

The Olympia Show opens to the public this year on
Friday, September 1gth, so that the Show will be in
full swing within a fortnight from to-day. As the Show
grows from year to year the diversity of products in-
creasés and it becomes even more interesting to search
for what is the best in the various classes into which,
for the purpose of the Competition, we divide the exhibits
as a whole.

The object of the Competition, it will be remembered,
is to decide what, in the opinion of our readers, are the
best products of British manufacture at the Exhibition.
The Competition has again been organised on the basis

A 15
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that every reader of The Wireless World shall be entitled
to one vote for what he considers to be the outstanding
single exhibit at the Show in any classification, and to
vote also for the best item in each of the various classes
into which the exhibits are grouped.

Our classification of apparatus is as follows :—

(1) Receivers ot all types, either mains or battery
operated.

(2) Radio gramophones.

(3) Batteries of all kinds, including accumulators for
both high tension and tow tension.

(4) Mains supply units, both D.C. and A.C.

(5) Loud speakers of all types.

(6) Valves.

(7) Other apparatus, not classified above. Also am-
plifiers, component parts, such as transformers, con-
densers, tuning coils, resistances, etc.

How Readers Should Enter.

Details of the Competition will be found on the entry
form which will be published in the next three numbers
of The Wireless World amongst the advertisement
pages, these three issues constituting the Special
Show Numbers reviewing the Exhibition.

As before, we are offering cash and other prizes in
conrnection with the Competition to the competitors whose
votes agree with the opinion of the majority in the selec-
tion of the outstanding single exhibit, and also in the
largest number of classes.

The Prizes will consist of :—

1st. £50 in cash.

2nd. A voucher for the purchase of apparatus to the
value of fzo from the firms exhibiting at the Show.

3rd. A similar voucher for £15.

4th. A similar voucher for £fro,

sth. A similar voucher for £5.

As in previous years, the voting is confined to products
exhibited at the Olympia Show, and competitors are
asked to bear in mind when completing their ballot forms
that their choice shoyld be guided largely by a considera-
tion of the value of the apparatus at the price asked for
it, rather than basing their decision on quality alone.

Entry forms should not be sent in until after the
appearance of The Wireless World Exhibition Review
Number, to be dated October 1st, but they must reach
the Competition Editor not later than Monday,
October 6th.

We are anxious that every reader of The Wireless
World should enter for the Competition because, natur-
ally, the value of the results must be proportional to the
number of votes cast.

WWW.americanradiohistorv.com
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Measuring Power Qutput and Distortion.

By E. YEOMAN ROBINSON
(Chief Eugineer, Radio Valve Department, The Cosmos Lamp Works, Ltd.).

7[] YHERE has recently been described in this journal
J a one-valve loud speaker set from which com-

fortably loud signals could be expected from the
local station. This innovation in receiver design has
been made possible by the advent of a pentode—the
A.C./Pen.—whichiscapable
of delivering as a power grid
detector between a quarter
and half a watt of undis-
lorted A.C. energy to the
loud speaker when the input
grid swing is quite modest.
When a single valve per-
forms the dual réle of de-
tector and power amplifier
the method of calculating
power oulput is not the same
as that for a triode function-
ing as an amplifier only.
New fields of investigation
have to be explored, and it

N: b o b

met in broadcast reception.

NE of the advantgges of feeding a loud speaker direclly
from a power grid detector valve is the absence of
couplings which are likely fo pass on low-frequency dis-
turbances. The very ntinimum: of smoothing equipment,
therefore, is effective in prevenling hum, motorboating and
L.F. instability when a rcceiver embodying such an oulput
stage is operated from the mains. The measurenent of
power output and distortion for a valve performing the
dual function of detection and power amplification cannot
Jollow accepted practice, and it is the purpose of this
article to describe a new method of calculation which takes
into® account the various depths of modulation likely to be

following rather roundabout experimental method.
The detection characteristics are dependent upon the
load 1mpedance of the anode circuit of the detector valve.
Having decided upon the value of this impedance, the
detection - characteristics of the valve used with a
resistance coupling in the
output circuit are deter-
mined, using the circuit
shown in Fig. 1. In order
to determine accurately the
characteristics shown  in
Figs. 3 and 4 megsurements
were made at 50 ‘cycles,
and appropriate adjustments
made to the by-pass con-
deasers. Grid and anode by-
pass condensers of 2 micro-
farads were employed which
correspond to condensers of
0.0001 microfarad at a fre-
quency of one million.

1s the purpose of this article
to describe a series of
measurements. taken under
working conditions which
give a reasonably accurate
determination of distorticn
and output. )

It is believed that the set
with  detector - fed loud

A characteristic similar to
that shown in Fig, 2 is
first obtained in which the
anode current is plotted
against the applied A.C. grid
voltage. This is the charac-
teristic of the valve used as
a resistance-coupled ampli-
fier.  Supposing the un-

speaker will become of
serious 1nterest in view of

modulated carrier wave is 3
volts, the operating condi-

the important advantages
that accrue from the ab-
sence  of low - frequency
couplings. Low-frequency oscillation, hum and motor-
boating are prevented with the minimum of smoothing
equipment. For distant reception the detector may be
preceded by one or more high-frequency stages.

In order to investigate the performance of an indirectly
heated pentode valve as a power grid detector it is neces-
sary to plot the dynamic detection characteristics. No
simple method has yet been devised which will enable
these characteristics to be derived from the ordinary
anode current/anode voltage characteristics of the valve,
but they can be determined quite accurately by the

Fig. 1.—The circuit used for determining detection characteristics
with resistance optput coupling.

tions are represented at O
If the carrier wave is modu-
lated 100 per cent. the
applied A.C. grid volts will vary from o to' 6. The
dynamic characteristic of the valve as a detector will
therefore be COC, (see Fig. 2).. There is a very consider-
able D.C. voltage drop in the resistance R (Fig. 1),
with the result that the anode voltage on the valve is
not equal to the applied battery voltage. It is there-
fore necessary to compute.the voltage which is actually
applied to the valve anode when,an unmodulated carrier
wave is being received. This is effected by subtraeting
from the battery voltage the voltage drop in the resist-
ance R for the current flowing at the mean paint of the
A 10
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characteristic.  Thus COC, (Fig. 2) is the dynamic
characteristic of an A.C./Pen. valve when used with T
500 volts H.T. and a resistance output circuit of 8,000
ohms for a carrier wave of 3 volts. The current at O
is 46 mA., and the drop in the resistance is 368 volts, IR
so that the curve COC, is also the dynamic characteristic == ol
for the valve when used with transformer output for a o A
supply voltage of 132 anode volts for the same condi- § L]
tions, namely, 8,000 ohms load impedance and 3 volts < =lL
RMS carrier wave. Similarly, CO,C, is the dynamic g
characteristic with a 4-volt carrier wave for 500 volts s
H.T. and a resistance coupling of §,000 ohms, or with £
transformer or choke output coupling with 156 volts g
H.T. and a load resistance of 8,000 ohms. g
Second and Third Harmonic Distortion. w .
Q ]
It will be seen, therefore, that the determination of % I h
the dynamic characteristics for a transformer or choke
output circuit is a matter of trial and error.  First,
the dynamic characteristics for resistance coupling must
) 5
X ] T i | | | |1
S T i B ) 0 2 4 6 8 10 12 14 16 18 20
53N T T T APPLIED GRID vOLTS  (RM.S)
A\ NN
AN
= %0 \\ ] Fig. 3.—A family qf detection charvac‘teristics with resistance
o - i coupling. The load is 8,000 ohms and the grid leak 1 megohm.
?( 45 ‘\\}\ i
3 N I ! ‘ harmonic distortion occurring when it is fully modulated
~E 40 . & | | i Is 5 volts R.M.S. It will also be noted that, with greater
23 NS | input than this, third harmonic distortion becomes of
z 35 f '\\‘K' ; 1 : major importance. _
& . NOz EEE The undistorted power output of a P.240-type valve is
3 30 EERN T 300-350 milliwatts with 150 volts H.T. With 100-120
W K*\ i ] i volts H.T. the power output is considerably less, and
o 2> . T~ | that of the average battery-fed portable receiver is 160-
e |+ 1 i | 200 milliwatts, so that compared with this standard the
X | - Mazda A.C./Pen., when used as a power grid detector,
A | , : has very adequate power output. It should be pointed
out, however, that it is not equivalent in practice to an
10 el | — | Ty ey ordinary output valve of 0.75 watt output, but rather
APPLIED GRID VOLTS -~ (R.M.S) .
T
Fig. 2.—Dynamic characteristic of the A.C./Pen. valve as detector ul i 1] !A'»__l [ ] |
and power output valve combined. The load is 8,000 ohms. <§: 30_]. ] T : ! ;{ ! .
P SR S A O I I I T
be determined; secondly, the permissible grid swing = 25:_;—\,0,_4— SarribaLA ﬁ__—h JTL* L h_
determined from a consideration of the distortion intro- O B N L TN ] 1 e O
duced, and finally, the equivalent battery voltage for 2 DN W T + NN
transformer coupling computed. A family of charac- § 15£L | e +i I
teristic curves using resistance coupling is~ therefore N L LT WA Tl L] i B T e )
necessary.  These curves are given in Fig. 3. The Z 10— ) B V<I>.L'T CARRIER = =
dynamic characteristics using transformer coupling have = AT e -
been computed for a battery voltage of 200 in the 3 5 = T I e
manner described above and are given in Fig. 4, in u, [‘T T‘;—r—*l‘— 1 T =
which the change in anode current is plotted against the § o 7 4 6 8 10 32 4 6 s 20
applied A.C. grid voltage for various values of carrier < APPLIED GRID VOLTS (R.M.S)
i wave. This information is also given in tabular form
i Table I at the end of the article. : Fig. 4.—Dynamic detection characteristics of A.C./Pen. valve for
It will be seen that the maximum carrier wave which various signal voltages. The following conditions were main-
. . i tained during the measurements: anode voltage 200, screen
con be applied without more than 5 per cent. second voltage 200, load 8,000 ohms and grid leak 1 mogohm.

A 19
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Pentode as Detector Amplifier.-

to a valve ol 0.4 watt output. The reason for this
appears to be that the maximum power ouput is
dependent upon the depth of modulation. If the maxi-
mum depth of modulation of the transmitter is 70 per
cent. the power output from the valve ig only 0.37
watt, assuming 0.75 watt for 100 per cent. modulation.

TABLE T.

Amplitude of un.
modulated carrier
wave (volts
R.M.S) . 1

,‘.’l:i 11 5 6 7 8110
| | ;

| |

195), :moI

]

3.5 2.5/ 1.0| 4.5 10.0/13.5/ 15.0/ 18.0

v;.ll

Power output for
100°, modulation
(milliwatts). . . .. | 40

900 900| 750

Per cent. second
harmonic  distor- |
tion . Nwemsl Jul 20

Owing to the fact that the detection characteristic is
linear, the valve, as compared with an anode bend or
cumulative grid detector, is less selective, and if one
tuned circuit is used in the receiver some reaction must
be used to give a complete separation of the National
and Regional transmitters. This is no disadvantage,
but it does necessitate the use of a tapped aerial coil,
so that when working on a large aerial the aerial coupling
can be reduced to enable reaction to be employed with-
out overloading the valve,

A further characteristic is that the valve is more
sensitive. when a ‘very weak carrier wave is being
received than when it is received at full strength. This
leads to the set having a strange “‘feel”’ in that if one
station to which the set is mistuned is heard very faintly,
tuning-in to the carrier wave of another station ¢ wipes
out”’ the weak station,

When the valve is used to operate a loud speaker the
screen volts and anode volts should not exceed 200,
1f, on the other hand, the valve is used as a power grid
detector followed by a power output valve, best results
are obtained by using a low auxiliary grid voltage of
30 or 50 volts and a high anode voltage.

THE DISTANT PICK-UP.

] T must often happen that the arrangement of a
room in which it is desired to have both a wireless
receiver and a gramophone working in conjunction
with it is such that the two have to be separated by
quite a considerable distance. It then becomes difficuit
to arrange for a suitable connection between the pick-
up and the amplifier.

The capacity between the two wires is more than suffi-
ciently large to by-pass all the upper notes provided by
the pick-up, so that the final reproduction becomes in-
tolerably ‘“woolly,”” and the words of songs become
almost entirely unintelligible. The capacity across, the
wires is, roughly speaking, of the order of o.001r mfd,

Wireless
World

SEPTEMBER 1oth, 1930.

in a piece of flex some 4oft. in length. ~ While this
capacity would be harmless enough if shunted across
a low-resistance output, it would effectually kill all high
notes when placed in parallel with the average pick-up,
which, at the highest frequencies, may have an imped-
ance rising to 30,000 ohms or more. To make matters
worse, the writer had set his heart on the Marconi-
phone’” pick-up, which has a much higher impedance
than the bulk of such instruments.

Bearing in mind that it is not the capacity of the
wire, in itself, that is harmiul, but the conjunction of
this capacity with a high-impedance source of high notes,
attention was turned to the possibility of converting the
high-impedance output into one of low impedance.
Calculation showed that the capacity of the leads would
not result in serious high-note loss if shunted across
an output of impedance not greater than some 5,000
ohms. This figure could, of course, be reached by the
use of a suitable transformer, but no transformer de-
signed for the purpose was available, Instead, the pick-
up was connected directly across grid and filament of a
low-impedance valve, which was installed in the gramo-

HT.+

Ry
GRAMOPHONE

FORTY FEET
OF TWIN ;
CAb,LE N 1
Use of valve to prevent loss of
high notes by long entension-
wire between pick-up and main
amplifier, The anode resist-
ance R, used alternatively for
detcctor valve in set and for the
pick-up valve, is 20,000 ohms.
The pick-up valve has a separ-
ate heater trans‘ormer with an
independent switch,

GRID BIAS
RESISTANG:,

phone -itself.  Since the A.C. resistance of the valve
amounted to only a few thousand ohms under operating
conditions, it was considered quite safe to connect its
anode to the rest of the amplifier by the 40ft. connecting
wire.

To economise in batteries (or mains equipment) it
was arranged that the valve in the gramophone should
be supplied with its anode current and grid-bias from
the amplifier, with the result that no extra equipment
other than a small bell transformer to supply the heater
had to be purchased. The circuit of the whole arrange-
ment, includirg the relevant parts of the wireless re-
ceiver and the switching employed, are shown in the
accompanying. diagram, below which various practical
details are given.

" A.L.M.S.
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Germany'’s Latest Sets.—New Telefunken Valve, Selenium Rectifier,
Infra-red Sensitive Photo Ceclls, Electrostatic Loud Speaker.

New Apparatus Seen at the Stands.

By Our Staff Representative Visiting Berlin.

opened on August 22nd by Dr. Bredow, the
Secretary of State, who acts as Broadcasting Com-
inissioner for the whole of Germany. The exhibition had
been advertised far and wide in a very striking manner.
For example, a fleet of boats was to be seen on the Havel
near Wanfisee, a popolar Berlin resort, with masts re-
gembling the well-known broadcasting tower with the
restaurant halfway up, which forms such a striking land.
mark of the Exhibition. The leading boat carried a
loud speaker and radiated music ; the others contented
themselves with the distribution of balloons, some of
which contained free tickets for the show. A week before
the opening of the Exhibition 1
visited a cnemf at Weimar, in
“Thuringia, and this boat display
formed an item of the tapical news
film ; in this way the propaganda
had doubtless reached every town
in Germany. The opening was
noteworthy because, In addition to l
the beaotiful music—the real
thing—which was provided by a
maghificent orchestta, Professor
Einstein gave an address in which
he reminded the company that the
source of all technical achievement
is tho divine cunosity and research
of the experimenter. He recalted
the names of Maxwell, Hertz, and
others, and made a humorous
reference to those who availed
themselves of the wonders of science without understand-
ing anything more of their spirit than does the cow of the
iy of the grass which she devours with such relish.
For the first time the Exhibition included both radio
and " phano,” if one dare use the latter term to denote
~ overy known method of the reproduction of sound. This
e Rl .

'Jlﬂ HE seventh annual Radio Exhibition in Berlin was

3

BE‘RLIN'S annual radio chow is of unusual

inferest. New apparatus like the *'rod "
valve, the electrostatic loud speaker, the copper-
oxidé photo cell and the selenium rectifier to
be seen this year are entirely novel, while an
oppoertunily is afforded of comparing the re-
celving sels of this counlry with Germany’s

lalest products.
The absorbing of the gramophone, which in
its present-day form depends so much upon
radio development, iiillo the wireless exhibition
reveals an important (lendency towards the
combdining of all sound repreduction under
the term " Phono,”

has led to a very great increase in the size of the Exhi-
bition. Occupying tour sides of a square, the Exhibition
buildings consist of six halls, providing 270,000 square
feet, the number of exhibiting firms being 350. It should
be said at once that a great amount of space is taken up
by the exhibits of the Imperial Post Department and by
the Broadcasting Company. The exhibition was really
a combination of a trade show on the lines of the Olympia
Show with a national cultural exhibition. The latter
occupied nineteen rooms, in some of which one could hear
gramophone reproductions of strange foreign music such
as Gurkha songs, Tibetan temple music, Scottish bag-
pipes, a Madagascar chorus, and so on, the players being
projected on a screen. I was dis-
appointed to see that the bagpipes
were played by a man in trousers.
In other rooms one could hear
speeches by Edison, Berliner,
Ebert and Hindenburg; in others
short extracts from the leading his-
torical broadcasts of the year in
sport, politics, etc. Seven rooms
were devoted to an exhibition of
historical apparatus showing the
development of the gramophone
and talking film.

The exhibit of the Broadcasting
Company was devoted very
largely to the subject of interfer-
ence, its causes and cure. This
subject has become of paramount
importance, and every effort is
being made to educate the public in the matter. In the
larger centres of population, where the people live mainly
in large blocks of flats and where electrical apparatus is
used for many purposes, the interference with broadcast
reception has become a very serious problem, more
especially with sets supplied from the mains. The Broad-
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casting Company has organised a body of volunteers who
look into every reported case of interference, trace the
cause of the disturbance, and give advice as to its elimi-

i = “oguAGRSLOE
3 BN, e

An all-mains three-valve sct selling at six guineas. In addi-
tion to the A.C., rectifying valve a thrce-element valve is
included, two units of which are of the screen-grid type.

nation. They have issued a number of pamphlets deal-
ing with the problem, and at the exhibition had fitted up
a number of ingenious diagrams in which the various
current paths could be illuminated by turning a switch,
with the object of helping the layman to understand why
such an apparatus as a vacuum cleaner can cause inter-
ference to a neighbour’s wireless reception, and how it is
possible by means of chokes and condensers to eliminate
the trouble at its source. Several firms specialise in the
supply of disturbance preventers. It was stated that in
the month of June 6,322 cases of disturbance had been
reported, of which 3,705 had been cured; these were
classified as follows: high-voltage lines and networks,
09-24 ; electric trams and railways, 435-118 ; oscillation
due to reaction, 8g6-572; motors, 1,150-542; high-fre-
quency apparatus, 1,322-898; miscellaneous, 2,410-
1,551 ; the first number being the cases reported, and the
second the cases satisfactorily dealt with.

A model tramcar ran backwards and forwards on
a short track, the bow contact being of metal when
ruhning in one direction and of carbon when running
in the other direction. A near-by wireless receiver with

Dismantled Oscilloplane loud speaker, showing the bake-
lite metal-coateq plates, dust screen and ring.
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a loud speaker was relatively silent when the carbon
contact was in use, but very noisy when the metal
contact was used. On expressing the view that this
exhibit, although interesting, could have little propa-
ganda value beyond making the public angry with
the tramway companies, I was told that this was the
object, as the latter could only be forced by public
opinion to adopt protective measures. - Two ‘of the
booklets referred to above deal exclusively with the
disturbances caused by electric trams and railways.

Broadcasting Company’s Technical Exhibits.

A very interesting exhibit. by the Brodacasting Com-
pany was a complete installation of the apparatus em-
ployed to control the degree of modulation both on the
low-frequency side to avoid distortion due to overload-
ing microphones and amplifiers, and on the high-fre:

‘The Oscilloplane, a new electro-
staticloud speaker by Vogt, housed
in the top of a combined radio ...
gramophone, An enlarged view N
of the Oscilloplane is shown on the i
right. The elevated position of the

loud speaker . is a good feature.
quency side to avoid over- or under-modulation. Here
and throughout the exhibition one noticed how the
gramophone record and pick-up was utilised for the
purposes of demonstration. Very few of the multiplicity
of sounds heard emanating from what would have been
silence cabinets had their doors been closed had their
origin in a radio wave; even if there had been no
separate gramophone section the' exhibition could
rightly have been called a radio and phono show.

An exhibit of the Broadcasting Company which
caused great interest was the actual production of a
record on a wax blank from a voice in an adjacent
microphone, the record then being played back through
a loud speaker.

A Y

WWW.americanradiohistorv.com



www.americanradiohistory.com

SEPTEMBER 10th, 1930.

Berlin Radio Show.—

« A large room was devoted to television, demonstra-
tions being given by two companies, viz., the Fernseh
A.G. and the Telehor A.G., the former being associated
with Baird and the latter with Mihaly.

A somewhat unusual feature is the inclusion of a switch
giving alternative anode bend or leaky grid detection. The
Mende three-valve receiver.

Before leaving the cultural and turning to the trade

section we should like to mention that a large reading
room was -provided with ‘wireless papers classified ac-
cording to language. The section headed England and
Ireland contained 16 copies of various papers, all but
one ‘published in London, the exception being pub-
lished in New York ; there is apparently some doubt as
to the geographical situation of the latter city.
_ On enquiring at most of the stalls as to whether they
had anything new of importance, I was answered by
a shrug of the shoulders.  Striking novelty there was
none, with the exception, perhaps, of the new Telefunken
valve or ““rod "’ as they prefer to call it, but as compared
with previous years, there was a marked improvement in
the design of sets, both externally and internally. The
all-mains type predominated. One of the most striking
featurés was the almost entire absence of portable sets,
only four or five firms appearing to devote any attention
to this type of receiver.

The Loren. recclver fitted with a control which enables resis-

tance to be inserted in the tuned circuits. By this means

excessive sharpness of tuning can be avoided when long range
reception is not required,

2?
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The lowest priced three-valve all-mains set with loud
speaker was the Loewe set shown on the previous page,
which retails at six guineas. It appears to have only two
valves, one being the rectifier, but the other is the well-
known Loewe multiple valve, containing three elements
in a single bulb, two of which are of the screened-grid
type. Nearly every firm had a three-valve all-mains set
with built-in loud speaker; some consisted of detector
and two low-frequency stages, others of a high-frequency
stage, a detector and a pentode output stage ; most firms
build both types.

The New Telefunken Valve.

The principal novelty of the exhibition was un-
doubtedly a new type of valve which, because of ifs
shape, has been called the Telefunken ‘‘ rod ’’ or ** staff,”’
but which is distinguished from the usual valve by hav-
ing no grid, the control being exercised by an external
metal coating. The idea is not new, as de Forest patented
this in 19c¢6, a year before it occurred to him to insert
a guid between the anode and cathode. With a valve of
the ordinary shape the amplification is too small to make

A Siemens and Halske receiver with a single tuning scale

covering a wave range of 200 to 2,000 metres,

Tuning is by
ganged variometer and condenser.

the idea practicable, hence the peculiar construction
which has been adoptéd. The glass tube, about,4 or s5in.
long, is squashed flat, while the cathode consists of a
straight filament running from top to bottom at one side
of the flattened section, and at the other is the anode of
sheet metal bent into an oval shape and pinched by the
glass walls, thus giving it mechanical support. The con-
trol electrode consists of a metal coating squirted on to the
glass and entirely surrounding it. It is impossible to
obtain static characteristic curves for such a valve, be-
cause if a positive voltage be applied to the coating it
attracts a negative electron chiarge on the inner wall,
which neutralises its effect. For the same reason the grid
bias is of no accourit, and one can connect the coating
directly to the anode of the preceding valve without any
condenser, which simplifies and cheapens the set. For
high-frequency amplification and detection the valves are
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made soft, but for audio-frequency .amplification they are
made with a high vacuum. = The type of glass employed
for making the valve is important, since the insulafion
resistance and consequent leak through the glass wall
belween the outer coating and the inner layer of ions and
electrons plays an important réle; it is this leak that
makes the gas-filled valves unsuitable for audio frequen-
cies.  One rather unexpected but very important advan-
tage of this valve is that the filament, which takes 0.2
ampere at 1 volt, can be supplied with altermating cur-
rent without any trace of hum. Notwithstanding this, it
is claimed that it amplifies the low audio frequencies.
This valve is not only cheaper than other types, but lends

SEPTEMBER 10th, 1930.

Specially small rectifiers have been developed for inser-
tion in the cases of moving-coil instruments to enable
them to be used for the measurement of alternating
voltages ; the constancy and reliability of the selenium
rectifier holds out great promise .of its successful appli-
cation to A.C. measurements,

The same firm have developed the so-called dry
electrolytic condenser, i.e., a porous material soaked in
clectrolyte separating two aluminium electrodes. These
condensers are made by winding strips in the same way
that Mansbridge condensers are made. - It is claimed
that, providing the stated voltage is not exceeded, these
condensers never need reforming, and that they preserve
their capacity when left in storage for long periods.

valve set with, built-in four-pole loud
speaker. The new ¢ Rod' type valves
l can be seen on the left. - This valve is

the principal novelty of the exhibition
[‘ -and its size can be judged from the
i

| Telefunken type 12 W all-mains three-

illustration.

:

o

Circuit of the Telefunken 12 W three-valve all-mains set show-
ing the use of '*Rod'' valves as detector and L.F. amplifiér.

itself to the construction of cheap sets. Valves of this
type are fitted in the Telefunken 12 W three-valve re-
ceiver, and the circuit shows their use in the first two
stages. A built-in four-pole loud speaker is included in
this receiver, and, arranged for all-mains working, re-
tails at eight guineas.

An interesting novelty was the set shown by the
Mende Co. This set is fitted with a knob whereby one
may employ either anode-bend detection if the station
is near, or the more sensitive leaky grid detection when
receiving a distant station. Another somewhat similar
device has been introduced by the Lorenz Company
into their high-grade five-valve receivers; by means of
a knob one can introduce resistance into the tuned high-
frequency circuits, and thus improve the-quality when
great selectivity is not found essential, ‘

Selenium Rectifier.

An interesting exhibit was that of the SiiddeutscHer
Apparate-Fabrik. This firm has developed the seienium
rectifier, a dry metal rectifier which it is claimed is
superior to the copper-oxide type. Thin sheets of
selenfum have a layer of metal squirted on to ‘them
‘on one side, a sheet of foil being pressed against the
other side. * Such an element possesses unilateral con-
ductivity up to a potential of 20 volts, the back current
being less than 0.1 per cent.’ The - efficiency - of the
rectifier is from 60 to 65 per cent. The high voltage
per element makes the selenium rectifier peculiarly
suited for the construction of high-voltage rectifiers.

foydelSleleb:]

&

The maximum voltage appears to be 12 volts, a 3,000-
microfarad condenser for this voltageé costing 14s. A
special type for the same voltage, but of 150 micro-
farads, and costing 2s. 1od., is intended for smoothing
grid-bias circuits; it weighs only 35 grammes. - The
larger sizes are sujtable for smoothing rectified filament-
heating current.

The only firm showing any novelty in audio-frequency

A 24
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transformers was Dietz and Ritter, of Leipzig, whose
““Korting *’ transtformer, with a ratio of 3 or 4 to 1

and a weight of 300 grammes, showed excellent charac-
teristic curves.

Its main interest lay in the claim that

I'ew portable sets

were to be seen.

The Idea! Blue Spot

five-valve portable.

It is a superhetero-
dyne.

it utilised iron, which was free from the defects of
Permalloy and similar alloys. Further particulars could
not be obtained.

Constant-output Transformers.

This firm also exhibited what must be regarded as one
of the mmportant novelties ot the exhibition, viz., a
transformer which, on a given load, maintained an ap-
proximately constant secondary voltage when the pri-
mary voltage varied from 180 to 280 volts. Iach trans-
former must be specially adjusted for the load on which
it has to work. Patent considerations prevented any
explanation being given beyond the facts that it de-
pended on the knee of the saturation curve and that
a condenser was involved. = The secondary voltage n
a given case was 212 for a primary voltage of 180; it
rose to 223, and then fell to 210, as the primary voltage
was increased to 280. Such a transformer should prove
useful to those who have a mains supply subject to
large fluctuations, but the dependence of the regulation
on the load will prove a serious drawback in many cases.

The Rectron Company exhibited a device whereby
on switching on an all-mains set the anode voltage is not
applied to the valves until the filaments are heated. The
anode circuit contains a switch operated by a bimetallic
strip, which is heated by a coil connected across the
low-voltage sccondary of the transformer. The time
taken for this switch to operate allows the valve filaments
to become heated.

A 25
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The Blue-Spot Ideal Company exhibited a new type
of electrostatic loud speaker which has been developed
by Hans Vogt, of talking-film fame. The patent rights
of this speaker are held by the Oscilloplan-Holding
A.G., and the English rights have been acquired by the
Graham Amplion Co. We were greatly struck by the
excellent quality of reproduction, which was certainly
equal to anything heard at the Exhibition. It combined
clear, high notes without any unpleasant shrillness and
deep bass without boom.

A very thin metal diaphragm, but a minute fraction
of a millimetre thick, and a foot in diameter, is stretched

New type of photo-electric
cell making use of copper-
oxide plates very similar to
those used in rectifiers.
" Rapidity of action, sensi-
tiveness to infra-red light
and the fact that an enclos-
ing globe is not necessary
are among its advantages.
Exhibited by Radiosender
G.m.b.H.

N

about

discs
The faces of these discs are made con-
ductive by means of graphite and treated with a

between two bakelite-moulded, ribbed
2 mm. apart.

special varnish. A special high-vacuum rectifier main-
tains a potential of 800 volts between the diaphragm and
these faces; the audio-frequency voliage causes an in-
crease of potential on one side and a decrease on the
other, thus causing the diaphragm to vibrate. A nove,
feature is the gradation in the size of the air holes in
the bakelite discs, which decrease towards the centre
and thus provide increased air cushioning where the
amplitude would normally tend to be excessive. The
quality obtained was certainly very striking. This loud
speaker was not on sale as a separate unit, but only
as a part of the complete sets exhibited by the company.

One of the attractions of the exhibition was provided
by the giant Blatthaller loud speaker, which Siemens and
Halske installed at the top of the wireless tower. The
announcements which it gave out could be heard far
beyond the limits of the Exhibition. It is claimed that
it can be heard up to a distance of twenty kilometres.
The ‘“membrane’’ consists of corrugated aluminium

Seienium rectifier produced by the Siiddeutscher Apparate-
Fabrik., The output is 0.35 ampere.
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sheet 1.5 mm. thick, and its extreme movement is 2 cms.
The principal novelty on the Siemens and Halske
stand was the large scale which was fitted to all their
sets, the pointer of which carries a small lamp which
brightly illuminates the portion of scale of interest at
the moment. A further novelty was the covering of
the whole range from 200 to 2,000 metres by means of
the 180-degree rotation ; it is this, of course, that makes
the large scale essential.  This range is obtained by
causing the spindle to operate a condenser and a vario-
ineter simultaneously. In the type shown in the illus-
tration, the variometer is of the flat type with D’
shaped coils. = Similar sets were shown with three and
four valves; in this case the two spindles are geared
together by an endless steel band, each spindle operating
a condenser and variometer.

Short-wave Receivers.

Little attention appears to have been given to
the reception of short waves, but a very simple set was
exhibited by the Telefunken Company. This was on
the lines of an ordinary three-valve broadcast receiver,
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Relative sensitivity of potassium and caesium ph(;to-electric
cells. Left—glow lamp as source of light. Right—mercury
paper lamp as source. By the use of the caesium cell which
was exhibited by Otto Pressler of Leipzig, less amplification
is necessary in talking film apparatus,
except that special care had been given to the design of
the coils and condenser of the high-frequency stage.
The range from 13.9 to 100 metres was covered by five
coils, which were corrected to a five-way switch. The

condenser was unusual, in that its rotor had twelve posi-

THREE
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tions, moving from one to the other with a spring snap.
Intermediate positions were obtained by a small move-
ment of the stator, corresponding, however, to a 360°
rotation of the adjusting knob. It was claimed that the
set was capable of accurate calibration, and that this
was not affected by the aerial. Another type had two
ranges, viz., 13.9 to 50 and 200 to 550 metres. These

7 ';% ;}1 il
Faladi=iny

Heat - operated relay of the Rectron Company arranged to
delay the switching on of the H.T. supply to a receiver fitted
with indirectly heated valves.

sets are built for battery supply, and have a screened
grid output valve designed to supply the high-resistance
winding of the Arcophon 4Z loud speaker. 3

There was an enormous choice in gramophone pick-
ups. The Loewe Company use no needle-clamping
screw, but trust to the magnetic field to hold the needle
4n position. This reduces the weight of the moving part
and puts up its resonant frequency, so that it is in the
neighbourhood of 7,000 or 8,000.

Photo-clectric Cells.

‘One of the best-known makers of photo-electric cells,
Otto Pressler, of Leipzig, showed a large variety of cells
for various purposes. This firm claim to have brought
the caesium cell to a high degree of perfection ; it has
the advantage over the potassium cell of being - very
sensitive in the yellow and infra red, whereas the latter
has its maximum sensitiveness at the violet end of the
spectrum. It is claimed that the use of a caesium cell
in the place of a potassium cell may save one stage of
amplification in talking film apparatus.

Radiosender G.m.b.H., of Berlin, exhibited a very
novel type of photo-electric cell. They found that the
copper oxide plates used in their rectifiers acted as
photo-electric cells with a decided maximum of sensitive-
ness in the infra-red and with great rapidity of action.
There is no enclosing globe, the light simply passing
through the hole in the front plate and falling on the
oxide surface which is exposed to the air.

SEPTEMBER 19th to 27th

Next Week - - FORECAST—First Details of New Apparatus
- FULL REPORT OF THE SHOW :

NEW DESIGNS REVIEWED
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Events of the Week in Brief Review.

DECLINE IN GERMAN LICENCE
FIGURES.

On June 30th the number of licensed
listeners in  Germany amounted to
3,224,944, showing a decline of 13,452
on the preceding quarter.

cooo
THE TRUTH ABOUT OSLO.

The trials with the Oslo new 60-kilo-
watt transmitter have not given satis-
faction. The tests are temporarily sus-
pended, and” we understand that two or
three weeks must elapse before the
requisite modifications can be completed.

cooo

HAVE YOU HEARD THIS ONE?

With the call letters PFI-IDZ, the
Idzerda Radio Works at The Hague
broadcast  experimental  transmissions
every Saturday night between 11.40 p.m.
and 140 a.m. on 299 metres. Short
broadcasts of talks and gramophone
music are made, the announcer informing

listeners  between items that they
originate’ ffom Idzerda Radio, Den
Haag.

0000

RADIO REPAIRS BY 'THE BLIND.
A blind student has just passed suc-
cessfully through the gramophone and

radio  service course held at the
«“ H.M.V.” mechanics’ school, Hayes,
Middlesex. He is Mr. J. H. Mac-

Michael, a music dealer, of Alloa, Clack-
mannanshire. Mr. MacMichael felt his
way about the parts of the Instruments
on which he received instruction, and did
the best work in his class, necding only
the help. of a boy to read the meters,
0000

POLYTECHNIC WIRELESS COURSES.

Classes in wireless and high-frequency
engineering will re-open at the Poly-
techuie, 307-311, Regent Street, London,
W.1, on September 22nd. The facilities
include a transmission laboratory with a
complete commercial installation for
telegraphy and telephony (6RA). Radio
instruction can also be obtained at the
Novthampton Polytechnic Institute, St.
John Street, London, E.C.1.

0000

THE OLDHAM-U.S.L. BATTERY.

Behind the announcement of Mr. John
Oldham that the Oldham battery will in
future be sold as the ‘ Oldham-U.S.L.
battery,” lies an interesting history of
successful efforts by the British organisa-
tion to co-operate with one of the largest
battery producing concerns in the world,
viz., the U.S.L. Battery Corporation of
Niagara Falls, America. While making
availnble fresh sources of research and
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production facilities. the new arrange-
ment does not affect the nationality of
the Oldham firm,. which, established in
1865, remains entirely British in regard
to capital, labour, and material used.
cooo
PROHIBITION : RADIO
Amateur  transmission,
clubs, is forbidden in Germany. The
latest estimate places the numher of

illicit amateur transmitters at 1,500.
0000

A POWERFUL STATION.

If the new Radio Paris 60-kilowatt
transmitter at Essarts-le-Roi fulfils ex
pectations, writes a correspondent, France
will at last have a nationzl station cover
ing the greater part of the country.

VARIETY.
except by

«STEREOSCOPIC’ BROADCASTING.

A double microphone shown at the Berlin

Radio Exhibition by the Reich -Rundfunk

Gesellschaft, Itisclaimed that, by intro-

ducing a slight phase difference, the

microphone gives the listener a sense of
. direction.

There is a faint suggestion, however,
that the sponsors of the new transmitter
are over-estimating its capabilities, since
they state that ‘‘ excellent reception will
be obtained by crystal sets within a zone

of 315 miles.”’
0000

DUAL TRANSMITTERS FOR
HUNGARY.

We understand that plans are matur-
ing for the construction at Budapest of
a powerful new broadcasting station,
modelled on the lines of the British Re-
gional stations. Two programmes will
be transmitted simultaneously
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HAPPY HERTS.

““ A radio set ‘in every other home,” is
the record claimed for the counties of
Hertfordshire, Oxfordshire, and Surrey.
The percentage of families holding radio
licences is 55.4 in Hertfordshire, 53.9 in
Oxfordshire, and 50.2 in Surrey.

The average all over the country is
30,9, with Durhain lowest at 10.9.

cooo

TELEVISION TESTS FROM BERLIN.

On 419 metres (716 ke.), with a power
of 1.7 KkW. in the aerial, the Berlin
Witzleben (Germany) transmitter carries
out a regular series of television trans-
missions, according to the {ollowing
time-table : From 13.00 to 13.30 B.S.T.
daily (Monday to Friday inclusive), with
extra transmissions from 09.00 to 10.00
B.S.T. on Mondays, Wednesdays, and
Fridayvs; on Saturdays a special test is

also made between 01.00 and 02.00
B.S.T.
The Konigswusterhausen high-power

station relays these experiments and also

transmits 1ts own tests on Thursdays
(01.45-02.45), and on Saturdays from
09.00-10.00 B.S.T. The wavelength

utilised 1is that adopted for the pro-
grammes, namely, 1,635 metres (183.5 kc.)
and the power is 35 k\V.

0000

A WIRELESS COLOUR-SCHEME.

To rob wireless repair work of one of
its greatest bugbears is the object of the
new standard colour code incorporated
in H.M.V. and Marconiphone instru-
ments at the coming Radio Exhibition,
To diagnose the trouble in a refractory
receiver the service man has first of all
to identify the various circuits amid the
maze of wires 1n the instrument, and this
is sometimes the hardest part of his
task.

The colour coding system has heen in
use by the telephone indnstry for many
years and has been used sporadically for
constructional purposes by various manu-
facturers. The ““ H.M.V.” system, how-
ever, represents the first attempt to
standardise the code, so that a dealer
seeing a brown wire in a 1930 mstrament
will know that a brown wire will identify
the same circuit in a 1940 model.

The code is being released generally
to tHe wireless and music trades, and
will be introduced into all *“ His Master’s
Voice’? and  Marconiphone  service
manuals. We understand that credit for
the preparation of the code is largely due
to Mr. Whitehouse. of The Gramophone
Company.
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A LTHOUGH considerable atten-
A\ tion has been directed to the
need for taking certain precautions
when a D.C. mains supply is used
for anode current feed, it seems that
these measures are often neglected.
According to the producers of the

Ferranti

BURNT-OUT N 1‘“1 set
AERIAL GRID ? lrlala; s—f g ; ;11
TRANSFORMERS. F

¢rs made by
that firm are
constantly being returned to them as
defective; an examination almost
always shows that one or both of the
primary windings are burnt out, and
further investigation of the condi-
tions of use generally brings to light
the fact that the customer’s set is fed
from D.C. mains with a positive
earth.

Now, these burn-outs are due to
more or less complete short-circuits
between aerial and earth. It is
generally realised that some precau-
tion (as a rule in the form of an
added condenser in the earth lead)
must be taken in order to isolate the
mains from earth, but this affords
hardly sufficient protection in all
cases.

A consideration of Fig. 1 will show
how the trouble under consideration
may arise when the receiver is joined
to positively earthed mains. An
aerial short-circuit is indicated by a
dotted line, and it will be seen that
there is direct continuity, via
““earth,”” through the feed wires and
the transformer primary; this in
spite of the presence of the protective
condenser C.

The remedy is simple. All that is
necessary to ensure complete immu-
nity from the sort of frouble is
another fixed condenser ; a capacity
of 0.001 mfd. is almost always amply
large, and a component with mica
dielectric should be chosen. The
condenser is inserted between the
aerial lead-in wire and the aerial ter-
minal of the set.

Although the Ferranti “‘kit’’ sef
has been used as an illustration, it
must be pointed out that these pre-
cautions are applicable to every type
of receiver. Before Teaving the sub-

ject, it should be pointed out that an
aerial short-circuit may also cause
damage to smoothing chokes and
voltage-absorbing resistances, and
that these accidents are as often as
not due to the operation of lightning
safety switches or similar devices.
Finally, it should be realised that'an
aerial at a potential of perhaps as
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Fig. 1.—Simplified diagram showing how
an aerial short-circuit may cause damage
1o a receiver fed from positively earthed
D.C. mains.
much as 240 volts with respect to
earth is a possible source of danger
to anyone who may touch it.
<> <> <
PROPER appreciation of the
A properties of band pass filters,

combined with the preparation of-

precise data for their practical appli-
cation, is probably one of the most
important advances in the world of
wireless during the past year. But
the undoubted success, of these de-
vices should not be allowed to lead
us to ignore the fact that a certain
price has to be paid for the advan-
tages of *‘ flat-topped ’’ tuning curves.

As a rule, a filter will be rather
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less selective—as the term is gener-
ally under-
stood — than

iy FILTERS AND |

a two-circuit
tuner, al- TWO-CIRCUIT
..........

though it is
not easy to
arrive at a fair basis of comparison,
At the root of the matter is the fact
that the component circuits of a filter
cannot “be made very ‘‘good."
Further; it is bound to provide rather
less signal strength—_the actual loss
may be about 30 per cent.—as com-
pared with the other arrangement
when properly adjusted with opti-
mum coupling between ‘its circuits.

This is the debit side of the band-
pass filter account: to its credit, we
have the very important advantage
that its two circuits may be controlled
by a single dial—indeed, they wmust
be in a really practical design. This
makes for easy operation, while the
adjustment of an ordinary two-cir-
cuit tuner calls for a certain amount
of dexterity, even if one is aiming at
nothing more than maximum signal
strength. To obtain from it a broad
resonance curve, such as is auto-
matically provided by a properly de-
signed and adjusted filter, requires
more than the ordinary degree of
skill. :

< <

THE introduction of a single-valve
loud speaker set, as described in

The Wireless World for August 6th
and 13th, opens up a pleasant pros-
pect to those of us who believe that
the futuretrend of broadcast receiver
design will be
towards sim-

TUNERS.

.................................................

s A RADICALLY
plicity — but NEW

i h
without the RECEIV

sacrifice of the
really desir- .
able features that we now consider
to be essential for a satisfactory per-
formance.

The new set certainly comes as a
wholesome corrective to the present-
day tendency towards elaboration.
Designers in the past have been at-
tracted by the idea of driving the
loud speaker directly from the de-
tector, but until the new and highly
efficient A.C. pemtode was intro-
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duced have been unable to put their
aspirations into practice. Readers
may be reminded that the power
pentode detector is capable of de-
livering up to 350 milliwatts of L.F.
energy to the loud speaker—quite as
much as the output of most of the
super-power valves ordinarily used
for domestic reception—when an
H.F. signal of 5 volts is fed to its
grid circuit.

We must not expect too much
from a single valve. Its first and
most obvious limitation is that of
range, and the radius of action of the
set referred to is given as a maxi-
mum of 30 miles from a high-power
station. This figure will be consider-
ably reduced when its sensitivity is
considered in relation to an ordinary
‘“main’’ station of average power,
or where receiving conditions are
below the average.

Wireless
Worlld

and consequently this principle is
available to those who live at a dis-
tance from any transmitting station
or to those who need a greater choice
of programmes than can be provided
by an unaided detector. It is the
purpose of this note to ofter a few
suggestions as to how the ** Regional
One’’ may be converted into a
‘“ Regional Two "’ with & much more
extended range—but with some in-
evitable sacrifice of its pristine
simplicity.

There is no need to abandon the
more attractive features of the set,
such as its band-pass input filter and
inexpensive and compact eliminator
these can be retained by following
the general lines of the circuit given
in Fig. 2, where those components of
the receiver which may still have un-
changed values are indicated by their
original reference letterings. Strictly
speaking, filter circuits of lower re-

ductive relationship with the H.F.
transformer secondary. This latter
component will be chosen with re-
gard lo the user’s needs in the matter
of sensitivity ; any intervalve coup-
ling of sound design will serve, as
the design of this part of the circuit
is governed by accepted practice.

Positions of essential inter-circuit
screens are indicated, but, where
high amplification is aimed at, it
would be essential to enclose the
intervalve coupling components in a
metal box. There is no need ta
budget for a greater eliminator out-
put than that provided in the original
design, as the drop in voltage due
to the demands of the added H.F.
valve is positively negligible. The
30,000-ohm resistance shown for
regulating the anode voltage fed to
this valve will be correct for the aver-
age specimen likely to be used.

A set of this kind is hardly com-
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¥1g. 2.—The ¢ Regional One,” modified for medium-distance reception by the addition of an fI.F. stage.

But having overcome the major
problem of direct loud speaker feed,
the question of maintaining a suf-
ficient signal voltage on the detector
grid fades into insignificance. Theo-
retically, under any conditions or at
any range, this can be done by the
usual expedient of fitting an H.F.
amplifier to provide the necessary
magnification. Practically, the range
of a ‘ power detector’’ set is no
more limited than that of anv other,

A 20

sistance, with more clearly defined
peaks, would be permissible n a set
with another single tuned circuit—
that of the H.F. amplifier—to fill up
the depression between the peaks.
Of course, condensers C, and C,
would be ganged in any case.

No reaction coil is needed for the
second filter coil L,; instead, re-
generation must be provided between
plate and grid circuits of the detector,
and so this coil will be placed in in-

WWW.americanradiohistorv.com

plete without some kind of pre-detec-
tion volume control; the amateur
may follow his own inclinations in
this matter, but it is worth while
remembering that, if a series aerial
condenser is chosen—and one might
do worse—the trimming condenser
for the input circuit should be
mounted in an accessible position, so
that an adjustment may readily be
made to compensate for variations
in effective aerial capacity.
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NG, VALVES

The Cossor 220 S.G. and 215 S.G. Valves Reviewed.

LTHOUGH the screcned valve in the 'indi'reclly healed class has lalely shown remarkable progress, hitherfo the same could nof be

said of the baltery type.

The two new Cossor S.G. valves with 2-volt filaments reviewed in this article are a welcome addition

fo the range of high-frequency amplifying valves. Their characteristics mark an important advance for nol only is the inferelectrode

capacily extremely low but there is also the added advantage that grid current does not flow unil the grid is positive. A high mutual

conductance is maintained under working conditions and lhe high-frequency losses in the valve base are negligible. A stable stage gain
of well over 300 times can be altained with well designed circuils.

HE rated characteristics of the two new screen-grid
valves with which the present review deals are
given by the makers as follows: -

215 8.G. 220 S.G.

2.0 2.0

0.20 amp.
200,000 ohs,
1.6 milliamps

Filament volts - o |

Filament current o 0.15 amp.
A.C. resistance (impedance).. | 300,000 ohms.
Mutual conduetance, or slope | 1.1 milliamps

per volt. per volt,
Max. anode volts o o 150 150
Sereen-grid volts .. 60 to 80 60 to 80
Residual anode-grid capacity,
of the order of 0.00 up ™. 0.001ppde

It will be observed that the 215 S.G. has rated charac-
“teristics not markedly different from those of many other
screen-grid valves on the market, except that the
residual capacity is considerably lower than the average.
This latter point should make it possible to use quite
low-loss .coils with the valve without any appreciable
danger of oscillation, provided, of course, that the
screening external to the valve is sufficiently good.
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Fig. 1.—Grid-volts anode-current curves of Cossor 215S.G valve.
It is especially to be noticed that grid current does not start until
the grid is made just over half-a-volt positive, The valve there-
fore needs no grid bias, The screen current is low, as it should be,

In the 220 S.G. we have a valve which combines an
unusually high mutual conductance with moderately
low A.C. resistance, which should make it especially
suitable for use with coils that make no particular claim
to low resistance. The exceptionally perfect screening
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Fig. 2.—Cossor 220 S.G. valve. Grld-volts anode-current curves.
The characteristics of this valve are similar to those of the
215 S.G.

that characterises the 215 S.G. is, of course, a feature
of this one also.

Measurement of the mutual conductance and A.C.
resistance at E,=60, E,=7120, and E,=o0, which are
the voltages usually applied when taking the character-
istics of screen-grid valves for catalogue purposes, gave
the following results:

I 215 8.G. 220 8.G.

Mutual conductance . . . l 1.48 milliamps 1.76 milliamps

per volt. per volt.
Anode A.C. resistance 520,000 ohms. 330,000 ohms,
Amplification factor . . 770 570
A 301
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Two New S.G. Valves.—

These figures are in both cases definitely better than
those claimed by the makers; although the A.C. resist-
ance is higher than they state, this is more than offset
by the corresponding rise in amplification factor, as can
be seen by the fact that the slope actually found, which
is a good measure of the amplifying powers of a screen-
grid valve, is greater than the maker’s figures.

Figs. 1 and 2 give a fairly full set of curves, plotted
in the form of mutual conductance curves (grid volts—
anode current) for the two valves. Attention is very
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Fig. 3.—Cossor 220 S.G. Anode-volts anode-current curves for a

screen voltage of 60. Load lines corresponding to anode circuits

of several different values of dynamic resistance R are plotted :

if R is high, only a very small grid swing can be accepted. The

215 S.G. gives very similar curves. The anode voltage is not taken
low enough to show the negative resistance ** kink."’

particularly drawn to the curves representing the grid
current, for these two valves are, we believe, unique in
the fact that the control grid can be made positive to
the extent of over half a volt before grid current begins
It is in consequénce possible to operate the
valve with zero grid bias, which not only avoids the
necessity for accommodating a dry cell in some inacces-
sible corger of a screening box, but in addition enables

the high figures of mutual conductance which have just’

been quoted to be realised in actual practice in the set.
With the majority of screen-grid valves the need for
biasing the grid negatively to avoid grid current results
in a serious drop in mutual conductance.

Rectification Affects Unselectivity.

With both valves, the screen current, which is also
plotted in Figs. 1 and 2, is commendably low. The
bulk of the energy drawn from the anode battery is
therefore consumed In the andde circuit, where it can
do most good.. The fact that the anode current is rather
high is, perhaps, a drawback; it is, however, probably
an inevitable condition for getting high slope. At the
most, it is a small fraction of the total current consumed
by any set with pretensions to adequate output.

Figs. 3 and 4 give the impedance curves (anode volts
—anode current) of the 220 S.G. with two different
values of screen-grid voltage. The operating point
suggested with each. of the two voltages is marked as
OP in the diagrams, and through this point load-lines
have been drawn corresponding to anode circuits (coils)

of several different values of dynamic resistance. It

A 31T
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will be seen that unless the input to the valve is kept
very small, rectification, with consequent loss of selec-
tivity, may occur. This can be combated either by
using a small negative bias, which will permit the valve
to accept a larger input before rectification begins, or
by preceding the valve with a band-pass hlter, which
will keep the input from an unwanted station down to a
low value. The latter method is strongly to be pre-
ferred, as it retains unimpaired the amplifying powens
of the valve. The more ‘“low loss’’ tl:e tunel circuit
that follows the valve, the more troublesome this source
of unselectivity is likely to be.

Curves for the 215 S.G. are not given, for reasons ol
space ; they are very similar to those of the 220 S.G
and one can draw the same morals {rom them.

Figs. 5 and 6 may be regarded as giving a summary
of all the preceding figures ; they show the variation of
amplification {actor, A.C. resistance, and mutual con
ductance of the two valves with changes in screen-grid
voltage. In compiling these curves it was assumned that
the anode voltage would be 150, with zero grid bias, as
these are the best conditions under which to work the
valve. A drop in anode voltage to 120'would not alter
the curves to any very serious extent, except perhaps
towards the extreme right of the diagrams. In making
any calculations during the designing of a set, 1t 1s the
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Fig. 4.—Cossor 220 5.¢G. valve. Anode-current anode-volts curves
for a screen-grid voltage of 80. Load lines are plotted for anode
loads of scveral dynamic resistances R. If tuned circuits of very
low loss are to be used, it will be advisable, in the interests of
selectivity, to apply about }-volt of negative grid bias.

valucs given on thesé curves, and not the rated values,
that should be taken.

It will be noted that with the highest operating voltages
the mutual conductance of the 220 S.G. rises to 2.0 milli-
amps per volt, and that of the 215 S.G. to 1.66 milli
amps per volt. These figures are in each case excep-
tionally good, and will result in achieving unusually
good amplification with coils of but moderate efficiency.
In calculating the stage gain attainable with any given

] f -grid voltage, the f la A=u
value of screen-grid voltage, the formula 'R+ R

WwwWwW.americanradiohistorv.com
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will normally be used (where R is the dynamic resistance
of the tuned circuit following the valve), but when R,
exceeds one megohm or thereabouts the simpler formula

'gRoo will generally he found sufficiently accurate.

3

For this reason the curves for p and R, have been
allowed to run off the diagrams, so that g only is given
for the lower screen-grid voltages.

Measurements of stage gain have not been made, but
calculation gives the following values, which may be
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Fig. 5.—Cossor 215 S.G. valve. Variation of A.C. resistance,
amplification factor and mutual conductance with screen-grid
voltage. Measured at zero grid bias, with anode volts 150, which,
’ gives optimum working conditions.

relied upon within fairly close limits. They are correct
for tuned-anode or tuned-grid circuits with coils of the
dynamic resistance named ; the description of the coil is
a rough guide only.

220 S.G. Valve. 215 S.G. Valve.
Coil. e - Y .
Gain. |Opt. 8.G. Volts.| Gain. [Opt. 8.G. Volts.
4in. Litz ..... 450 30 420 50
R. 460,000,
in. Litz ....... 246 45 240 55
R. 225,000.
13in. solid wire . 135 60 125 70
R. 100,000.
Good plug-in . 75 65 70 80
R. 50,000.

It will be noticed, first, that the 215 S.G. gives very
nearly as great an amplification as the 220 S.G., in spite
of its lower slope. This js, of course, due to its higher

WWW.americanradiohistorv.com ; " R
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A.C. resistance, and consequent higher amplification
factor. Further, it will be noticed that the Jess efficient
coils require a much higher screen-grid voltage for
greatest amplification ; the valve has to supply much
more power to compensate for the losses in the tuned
circuit in these cases.

We have several times had occasion in the past to
criticise very unfavourably the magnitude of the losses
introduced into the grid circuit of a screen-grid valve by
the material of which the base is made. It is therefore
with real pleasure that we find the high-frequency losses
in the base of both the two valves here tested to be
negligible.  In figures, our measurements gave the
result that in connecting either valve across a tuned cir-
cuit the losses incurred at 250 metres were less than
those resulting from conhecting a five-megohm grid leak
in the same position. With even the most ultra-low-
loss circuit, decapping these valves would result in -
creasing the signal strength by 10 per cent. at the most ;
with some valves we have tested the same procedure
would raise signal strength 150 per cent.
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Fig. 6,—Cossor 220 S.G. valve. The variation of A.C. reslslanqe,

amplification factor and, mutual conductance with changes in

screen-grid voltage. Measured at zero grid blas, anode volts 150,
which gives optimum working conditions.

To take full advantage of this most -excellent feature,
the user of either of these valves must be positively fussy
an his choice of valve holder ; it must be made of ebonite
throughout, and should be of skeleton construction at

that.  No holder built up from large chunks of syn- -
thetic insulating compound of unknown composition

should be even considered; if such holders must be

used, they should be put on the L.F. side of the set

where they can do no harm. /

Finally, we made an estimate of the residual anode-

grid capacity which, it will be remembered, is claimed

to be of the order of 0.001 ppF. We could not confirm
A 37
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Two New 8.G. Valves.—
this extremely low figure; our measurement, though
rough only, is thought to be sufficiently accurate to show
at least that the residual capacity is somewhat higher
than o0.001 ppF. Our actual results were 0.004 wupkF
for the 220 S.G., and 0.003 ppuF for the 215 S.G., though
they cannot be relied upon implicitly. By winding
copper gauze round the valves, and earthing this little
auxiliary screen, we were able to make an appreciable
reduction in the residual capacity, which dropped by
about 25 per cent. in ecach case.

It is only fair to point out that these figures are only
disappointing in view of the extremely low value
claimed ; taken on their merits they represent a perfec-
tion of screening considerably in advance of the aver-
age. We would venture the statement that the screen-

Optimum
Screen Average
Valve. Max. Voltage Anode Amplifi- A.C.
Anode | (depends | Current cation Resist-
Voltage. | on coils (mA.). | Factorn ance.
used). |
COSSOR.
215 8.G. 150 70 5.0 650 400,000
ohms
220 S.G. 150 60 4.5 570 330.000
ohms

This table is on the lines of the *“ Wireless World Valve Data Shcet’
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ing is more thorough than in any other battery-heated
valve, were it not that we do not yet know what the
forthcoming Show will produce in the way ot new
screen-grid valves; such a statement might become
obsolete before being published.

If we accept the values of 0.0035 upF and 0.0025 ppl
as being fairer to the valves than the values actually
found, we conclude that the stage gain attainable belfore
oscillation sets in is about 300 times with the 220 S.G.
valve, and about 350 times with the more perfectly
screened 215 S.G.  Comparison of these figures with the
table showing the amplification to be expected with dif
ferent coils will make clear that unless coils of the very
lowest losses are used there will be no trouble from
oscillation, so long at least as only one stage of amplifi-
cation is attempted.

Max. Stage
Anode- Stage Optimume Amp.
Grid Amplifica- | H.F. Per- Trans- with 3 to | Price.
Capacity | tion Un- | formance former 1 Trans-
(puF). | neutralised| Factor. Ratio. former.
.0025 360 103 1 127 20/-
0035 306 100 1 133 20/~

(Dec. 4th, 1929) and gives the characteristics of the valves under actual working conditions

with the screen-grid voltage shown. With comparatively low-impedance valves such as these, no one screen-gricl voltage can yield best results under all conditions
of use, so that some of the figures shown above are susceptible of appreciable immprovement.

“TANNOY”

B jl ANY so-called radio-
gramophones
at present offered to

the public do not justily

their title; they are essen-
tially electrical-reproducing
gramophones in which the
radio section is a subsidiary
part capable of receiving
only one or two powerful
local stations. This critic-
jsm cannot be levelled at
the ““Tannoy’ radio-
gramophone, for the radio
side includes an efficient

H.F. stage which provides a

range and variety of broad-

cast reception capable of rivalling the best library of
gramophone records.

The receiver is normally operated with an outside
aerial with aperiodic coupling to the tuned grid
circuit of the screen-grid H.F. valve, but provision is
made for using the perforated metal grille in the back

A3

THE
RADIO GRAMOPHONE.

A Well Designed Mains=fed Receiver=amplifier.

panel “as a small-capacity aerial where it is desired to
move the set from room to room. This miniature aerial
is joined directly to the grid of the IH.F. valve.

I'he valve filaments are A.C. heated, the screen-guid,
detector and first L.F. indirectly, and the power valve—
a P.X.4—directly. Automatic grid bias is provided
throughout.

Transtformer coupling is used between the screen-grid
H.F. valve and the power grid detector, capacity con-
trolled reaction being applied to the transformer
windings.

The first L.F. valve is resistance coupled, the grid
leak taking the form of a potentiometer volume control.
The input from the gramophone pick-up is applied to
the grid of the detecior, so that the post-detector volunie
control serves for both gramophone and broadcast
reproduction.  Infiltration of radio signals during
gramophone reproduction is prevented by a special
arrangement of the contacts on the centralised control
switch, and the change of bias necessary to convert
the detector into an amplifier is performed by the same
movement of the switch. A pre-set potentiometer across
the pick-up windings enables the volume of gramo-

W americanradiohistorv.com
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The “Tannoy  Radio Gramophone. —
phone reproduction to be set at any desired level inde-
pendently of the variable volume control. Refinements
cf this kind are unusual and indicate that the designers
have spared no pains to make the circuit technically
as souild and up to date as possible. Support for this
contention is provided by the coupling between the first
L.F. stages and the power valve, in which a filter 1S
used to divert the D.C. component of the anode current
from the primary winding of the intervalve transformer.
A" ““Rola”” moving-coil loud speaker is built into the
base of the cabinet and is coupled to the P.X.4 output
valve through a step-down transformer. If desired.
an additional external loud speaker can be connected
to the output circuit through a condenser built into
the set, the primary of the output transformer serving
as the anode choke,

Rear view of the
chassis removed
from the cabinet,

Anode current for the valves is derived from a Us
rectifier and is first passed through the loud speaker
field winding, where it is smoothed while providing
the necessary flux for the moving coil. " Each anode
circuit, with the exception of the output stage, is
efficiently decoupled.

We have heard this instrument in operation at the
works of Tannoy Products, 1-7, Dalton Street, London,
S E.27, and there can be no doubt that the performance
justifies the care displayed in the design of the circuit.
An extended test on the medium-wave band was not
possible as the visit was made during the early after-
noon, but, judging from the general feeling of liveliness
in the controls and the negligible degree of reaction
necessary to bring 5GB up to full loud speaker strength,
there is every reason to believe that the range after
dark should be sufficient to give a wide selection of
Continental programmes. The long-wave range was,
of course, less affected by daylight, and Huizen, Radio
Paris, etc., came in with power in hand.

The quality of reproduction from both radio and
gramophone was well up to the standard which one
demands from an instrument of this class. The upper
frequencies  were well represented, without over-
emphasis of needle scratch or sibilants in_speech, and
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the bass was full without undue tendency to ‘‘ boom-
ing.”’ As a special test for transients, pianoforte and
xylophone records were played through, at our request,
at a fairly high volume level ; no evidence of cracking
could be detected, credit for which must be shared by
the loud speaker and the power handling capacity of
the cutput valve.

The excellence of the gramophone reproduction is in
no small measure due to the steady running of the
Paillard induction motor and the small background noise
consequent upon the absence of brushes.

The chassis layout gives easy access to the valves,
which project through holes in the cover plate, and
the chassis construction and wiring bear the stamp of
a sound engineering job.

There are three types of cabinet work, and the prices
are as follows: Oak, 55 guineas; walnut or mahogany,
6o guineas; de luxe model (quartered walnut panels),
65 guineas. Each individual modeli is given an extended
test and kept under observation for permanence of
valves for several days before despatch.

CHECKING THE SCREENS.

T is not uncommon for a high-frequency amplifier,
I[ especially if it should contain more than one stage,

to show a decided tendency towards instability
when it is first built. The possible causes of this are
many and various, the two most likely ones being inter-
stage coupling, due to insufficient decoupling of the
various battery leads, and imperfections in the screening
system,

It is not very generally realised that, while a small
hole in a screen is usually quite harmless, an imperfect
electrical contact along one edge of a screening-box
results in a very serious decrease in the efficiency of the
screening. The difficulty of detecting a bad contact of
this kind is often very considerable, and much time
may be spent in searching for it. .

The present note does not offer any new suggestions
for tracing ‘‘leaks”’ in the screening system, -but is
written to draw attention to a simple and reasonably
reliable means of determining whether instability is due
to imperfections of screening or to interstage coupling
along battery leads. If a frame aerial is connected
to the receiver, it may be found that the set is stable
when the frame is pointing in one direction, but oscil-
lates when the frame is rotated. In this case one may
at once be sure that the coils and wiring are not being

isolated completely by the screening-boxes within which

they are placed, but are giving rise to external fields
which can affect the frame. The assumption may then
quite confidently be made that the screening system is
not so good as it should be, and that a detailed search
for imperfections is likely to be well worth while. 11,
on the other hand, rotating the frame is found to have
no effect on stability, the screening may be exonerated
from blame, and resort to a more effective decoupling
system is indicated. In overhauling this, attention
should not be restricted to the H.T. leads: in addition,
the grid connections often require to be decoupled, and
1t is sometimes even necessary-to ‘“ tie down*’ the L.T. -+
leads with a 1-mfd. condenser.
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Comparison of Anode Bend and Leaky Grid Detection.

ALTHOUGH the merits of a valve as a detector can
A be determined from the D.C. or static character-
istic curves on the lines already described, the
process is rather laborious, and accurate information 1s
obtained much more easily from an experimentally
determined curve showing the mean anode current for
various amplitudes of alternating voltage applied to the
grid circuit.

The apparatus necessary for finding such A.C. charac
terictic curves is quite simple, the only component that
has to be made up specially being a resistance divided
into ten equal parts. It isnot as a rule-easy to measure
alternating voltages below four volts or so, and the
sub-divided resistance enables known tractions of a
known or measured voltage to be tapped off. [t the
valves to be tested are of the A.C. indirectly hcated
cathode tvpe, a transformer with a j4-volt secondary
winding will probably be available, and the subdivided
resistance as well as the heater circuit can be con
pected across this winding. In any case, a source of
alternating current will be necessary. The potental
divider ¢an be simply constructed by connecting ten
equal resistance wires between eleven terminals on a
board, each resistance be-
ing anything from 2 to 10

A suitable circuit for | ;
obtaining the A.C. charac- |

would be used, except that |
the filament itself would be |
heated by current from an 1
accumulator.  With the l
switch closed on contact
A the conditions are set for
anode bend rectification,
the grid-bias battery GB
being brought into the gnid
lead to provide the neces-
sary negative grid bias. On contact G the grid battery
is cut out and the grid-leak resistance is connected
across the grid condenser C.

The value of the voltage V across the ends of the
potential divider P can be fairly accurately estimated
if the rating of the mains transformer is known. If a
low reading A.C. voltmeter is available so much the
better. Any fraction, in tenths, of the voltage V can be
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or leaky grid rectification.

AC MAINS
." Y
X
N

Fig. 1.—Practical circuit arrangement for determining experf-
the A.C. curves of a valve.
measurements to be made under conditions of either anode bend
For a fllament valve the fllament
would. be heated by current from an accumulator.

applied to the gnd circuit of the valve ! for nstance,
il Vois g4 volts (R.M.S. value) and connection 1s made
to the ceatre terminal of the potential chvider, hyve
tenths of 4 volts, that is 2 volts, will be apphed to the
grid ciccuit.  This is an RM.S. value, and f the
amplitude s required it is only necessary to multiply
by V2 or 1414, assunnng a sie-shaped wave, So
the example given the amplitude or peak value of the
voltage obtaned 1s 2x 1414 2.83 volts

Practical Mceasurements,

Measurements conducted in this manner have been
made on a gencral purpose valve of the indirecthy
heated cathode class. the actual valve chosen bemng o
Mazda AC HL.  For anode bend rectitication the plat
voltage was maintained at 100, and the negative g
bias was 3 voits.  The anode cnrrent a measured by
a moving-coil milliammeter was noted for  different
values of alternating voltage applied to the gnd. Al
though the anode current will actually contain an alter
nating component. the moving-cail instrument will
indicate the mean or D.C. component only. The r
sults oblained are given in the torm of a curve in by, 2
the voltage applied to the
grid  being  expressed  in
terms of the amplitude or
' P('d;\ value

With anode bend rech

teristic curve under both | S T = fication the anode current
anode bend and leaky gnd | l { ;z 'g | A {9 15 a mmmum when no
_ rectifying conditions for an | N - 6% ool | 'Ga alternating or signal volt
A.C.” valve is shown in I Y iy 7a ] tage is applied to the gnd,
Fig. 1. For a filament | < Cnle- AN but the mean current in
valve the same circuit ‘s T creases as the signal volt

age is raised. The change
of plate current trom the
normal value, produced by
an applied alternatin
voitage at the grid, s
sometimes called the rech
fied current, although th
term is not stnctly cor
rect when applied in this
manner. The change of
anode current caused by differcnt amplitudes of voltage
applied to the grid of the valve has been deduced from
the curve of Fig. 2. and these values are shown by
the lower curve of Fig. 4. But before considering the
merits or otherwise of this curve the practical deter
mination of the corresponding curve relating to the
leaky grid method of rectification will be briefly touched
upon. We shall then be in a position to make a fair

The switch enables
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Wireless Theory Simplified,
companson of these two popufar models of rectification
under working conditions.

A Necessary Precaution.

In obtaining the A.C. characteristic curve for grid
rectification, the procedure is precisely the same as for
anode bend rectification—the switch arm is merely put
over to contact G instead of A in Fig. 1, and readings

MEAN ANODE CURRENT IN MILLIAMPERES?

VOLTAGE AMPLITUDE AT GRID

Fig. 2.—Anode bend detection. Curve showing how the mean

anode current depends upon the amplitude of alternating voltage

applied to the grid of an AC/HL vdlve with an anode potentia)
of 100 volts and grid bias of — 3 volts.

are then taken in the same manner. But it must be
remembered that we are dealing with a 50 cycle altern-
ating voltage and Mot a radio frequency, and for this
reason it is not permissible to employ the same value
of grid condenser capacity as would be used under
normal receiving conditions. The reactance of the con-
denser should be of the same order of magnifude as
that obtained at the high frequency in an actual receiv-
ing set. At 300 metres, or 10° cycles per second, a
0.000T mfd. condenser has a reactance of just over 1,500
ohms, and at 50 cycles per second a 2-mfd. con-
denser would have the same reactance.

Since an unmodulated voltage is employed for ob-
taining the A.C. characteristic curves, the time con-
tant of the shunted grid condenser does not come into
the question. [t was found that increasing the capa-
city of the grid condenser above 1 microfarad made no
perceptible difference to the readings, but that the recti-
fying properties began to fall off rapidly if the capa-
city was reduced below 0.5 mfd. In the actual measure-
ments a I-microfarad condenser and a grid-leak resist-
ance of 0.25 megohm were employed. No grid bias
was used, and the anode potential was maintained at
100 volts.

The curve of Fig. 3 shows the values of mean anode
current obtained with various amplitudes of alternating
voltage applied between the cathode of the valve and
the left-hand side of the grid condenser. In contrast
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to the case of anode bend rectification, the anode cur-
rent here has its maximum value when there is no
applied alternating voltage, and then falls in the
manner shown by the curve as the amplitude of the
alternating voltage is increased from zero. The normal
value of anode current is 6.1 milliamps, and by sub-
tracting from this the value of the mean current for any
particular voltage, the change in anode current pro-
duced by that voltage is obtained. The changes of
anode current produced by various amplitudes of
applied alternating voltage when the conditions are set
for grid rectification are shown by the upper curve
of Fig. 4.

Conditions for Distortionless Rectification.

When radio telephony is being received the high-
{requency voltage applied to the grid circuit of the
detector valve has its amplitude varied or modulated
in accordance with the low-frequency variations repre-
senting the actual speech or music, and it is these low-
frequency variations which must be reproduced faith-
fully on the anode or output side of the detector valve,
the radio-frequency component being suppressed or
eliminated from the voltage to be passed on to the
grid of the next valve.
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Fig. 3.—Leaky grid detection. The curve shows the mean anode

current with various amplitudes of alternating voltags applied

between the cathode and grid condenser. The valve is the same

one to which Fig. 2 refers. The test frequency is 50 cycles, grid
condenser 1 mfd., grid leak 0.25 megohm.

If the detector is to function without introducing any
distortion of the low-frequency wave shape, the change
of mean anode current must be exactly proportional to
the change in amplitude of the voltage applied to the
grid circuit. Now as the depth of modulation of
the high-frequency waves is always less than 100
per cent. for ordinary broadcasting, it follows that
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Wireless Theory Simplified.—
no distortion will be introduced ‘if the curve showing
the change of anode current against applied grid volt-

age (Fig. 4) is straight over the range through which

the amplitude of the high-frequency voltage varies.
The point is that the curve need not be straight over its
whole length, unless the modulation reaches a depth
of 100 per cent., in which case the amplitude of the
high-frequency voltage would vary between zero and
an upper limit equal to

Wireless
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quite impractical, not only on account of the high degree
of radio-frequency amplification that would be required,
but also in view of the fact that grid current flows imme-
diately the voltage amplitude approaches to the value
of the grid-bias voltage employed. In this case the
grid bias used was —3 volts, and since for this valve
grid current commences when the grid potential is about
~ 0.5 volt, grid current will flow whenever the ampli-
tude of the applied alternating voltage exceeds about

2.5 volts. To prevent grid

twice the unmodulated current then, the wvalve
value. But this latter con- T T - — would have to be operated
dition is rarely met with in Eoogl - —’ L;O'——' L] so that range of amplitude
practice. & ¥ o 1|_ [ | variation falls well within
= . | :

) g » a4 the curved portion of the
’lhec’gl\;vt(;aI:[tgahods Juw 1 | P | & graph and distortionless

) W 2 4 T Y I T rectification would be im-

Turning now to the Qs - O possible.

. ®) - .
curves of Fig. 4 we see at .cz><_—(, [ { Ny On the leaky grid recti-
a glance that each has a ::’ 2'——: Nran N | fication curve the upper
portion which is moder- < || e - limit of the working range
ately straight, but _.that u z N O A | is determined by the
they differ rather widely z I | curvature, but with anode
in character; with lcaky I ft } l } - {-- — bend detection the upper
grid rectification the ° | | || | | [ limit is determined by the
straight portionth ofl the 0 1 o 3 i 5 5 vlo_ltlage_d amplitude at
curve is near the lower which grid current com-

VOLTAGE AMPLITUD X
end, whereas for anode E E mences. Thus the condi-

bend detection the straight
portion is at the upper end,
the straight part not being
reached until the voltage
amplitude exceeds 2.5
volts. Belosv- this figure there is a pronounced bend.

Now let us consider these curves in turn and see to
what extent they fit in with the conditions necessary
for distortionless rectification of a modulated wave ; tak-
ing the leaky grid rectification curve first we see that it
is practically straight between voltage amplitudes of 0.25
and 1.5 volts. The middle of this straight part or oper-
ating range thus occurs at a voltage midway between
these points, namely, at about 0.875 volt. Thus if the
voltage amplitude due to the unmodulated carrier wave
were adjusted to 0.875 volt (by means of a pre-
detector volume control) a degree of modulation allow-
ing the voltage amplitude to swing between 0.25 and
1.5 volts could be permitted without introducing dis-
tortion due to curvature. Half this maximum per-

-0.2

. . I.
missible variation of amplitude 1s —52 =0.65 volt,

which is about %5 per cent. of the carrier voltage. Hence
a depth of modulation as high as 75 per cent. could be
dealt with without noticeable distortion. This is excel-
lent and meets all the requirements of modern broad-
casting.

Analysing the anode bend curve in the same way we
find that the conditions are not mearly so good; the
straight portion ot the curve occurs above 2.5 wolts,
and therefore to allow (theoretically) the same per-
centage modluation as before, namely, 75 per cent.,
without distortion, the mean or carrier voltage ampli-
tude would have to be set at 11 volts. This figure is
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Fig. 4.—The curves show the actual change of mean anode current

produced by various amplitudes of voltage applied to the grid cir-

cuit both for anode bend and leaky grid rectification. The relative
merits of the curves are discussed in the text.

tions of anode voltage and
grid bias under which the
lower curve of Fig. 4
were obtained are not
suitable for efficient recti-
fication. To obtain a higher range of oscillation voltage
amplitude without the occurrence of grid current, a
higher negative grid bias would be necessary, and this,
in turn, calls for a higher value of anode potential in
order that the valve shall work on the lower bend of
the grid voltage/anode current curve. In any case.
with anode bend detection the valve can never be
worked entirely over the straight portion of the A.C.
curve, and for this reason the percentage modulation
which can be dealt with satisfactorily is relatively
low. :

Controlling Factors.

In case the foregoing remarks should appear to savour
of an argument in favour of leaky grid over anode
bend detection in general, it should be pointed out that
the comparison only refers to the particular type of A.C.
valve chosen as an example. With a filament valve
of the usual type the disparity is not nearly so great;
in fact, until quite recently it has been usual for de-
signers of sets to recommend anode bend detection
where quality of reproduction was the first considera-
tion. The A.C. indirectly heated cathode valve lends
itself better to leaky grid detection because the grid
current curve has a much sharper bend (due to the
equipotential cathode) and rises much more steeply.
This property enables the newer type of valve to give
efficient rectification with the use of a much lower capa-
city grid condenser and a lower resistance leak, with
the result that the time lag inherent in the grid circuit
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Wireless Theory Simplified. —
1s very much less, and there is in consequence no serious
loss of high-note frequencies.

However, the suitability of either method is not deter-
mined alone by the quality of reproduction. The effect
of the detector on the efficiency of its tuned grid circuit
and the conditions in the anode circuit as regards A.C..
resistance are also factors which have to be taken into
consideration. The leaky grid detector depends for its
action primarily on the flow of grid circuit, and there-
fore naturally has a greater damping effect on the pre-
ceeding tuned circuit than an anode bend detector.

Wireless
Worldl

SEPTEMBER ioth, 1930.

adjusted to tunction without the flow of grid current.
On the other hand, with grid rectification the detector
valve is operated over the straight and steepest part of
the anode current characteristic curve so that the differ
ential or A.C. resistance of the valve is a minimum,
whilst with anode bend detection the valve is operated
at or near the lower bend of the anode characteristic
curve where the slope is relatively small and the A.C.
resistance is therefore very much higher. As regards
coupling to the succeeding valve, the method of recti-
fication where there is the lower anode A.C. resistance
has the advantage.

OPERATING A.C. SETS FROM D.C. SUPPLY.
The Crypto Rotary D.C. to A.C. Converter.

XPERIMENTERS and others whose Tlie
electric supply is of the direct-current

type must find it difficult to keep abreast

current drawn from
mains was measured at various output
loads, and these are tabulated below :—

the D.C. Some practical {ests were then under-
taken. When supplying current to

giamophone amplifierss and the more

of the times now that A.C. sets, elimina-

simple type of wireless receivers, there
was no trace of interference, but when

tors, and other associated equipment is so D.C. Input.
widely used. To afford those so placed
an opportunity to extend their aclivities Volts. lg“;‘:]g; o
into this field, a nunber of rotary con- 3
verters, the' function of which is to pro- 3%5) iig %gg
vide an A.C. supply, have been developed. 215 ot ot
The machines made by the Crypto Elec- 215 24 515
trical Co.,.Lt(F., ActonuLune, London, i’;-:; égj 211)2
N.W.10, are exccllent examples. 215 o st
The sample which we tested was 215 3.96 850
rated at 400 V/A. output, giving a _ SR

A.C. Output. s i k - ¥

used in conjunction with a sensitive re-

Current | Volt/  ceiver, incorporating H.F. stages, a

Volts. |in Amps| Amps. | oticeqble background of hum appeared.
250 0.15 37.5 This was rendered less vicious by includ-.
é;;" 8-25 lgig ing the special anti-interference units,
297 1.0 997 types A.LLF.8 and A.I.F.Z, made for use
218 1.35 294 with this machine by the Dubilier Con-
209 L7 3555 dencer Co. (1925}, Ltd. Even so, a small
fgg 5:2 1(7)0 residuum of disturbance was left which
became apparent when the set was ad-

ncminal voltage of 220 at 50 cycles. This

justed to a condition of maximum sensi-

2 2 Ny P i - ] y 0 I
mauchine is wound for a 220-volt D.C. By expressing the output volt /amps— tivity.
supply, but they can be obtained to suit
all standard mains voltages.
This model has a double-wound arma-
ture with a 48-section commjutator at one 900 R M o Y
end and two slip rings at the other end. TYPE 15V. 637 1 v
Carbou brushes of generous dimensions 800 ] =
are fitted. jot I 2
On an extension of the armature spindle A =
q 9 " . . 700 4
1s mounted a fan which maintains a con- u
stant current of air through the armature 3 » 2
tunnel and prevents heating of the coils. o 800 s At
The effectiveness of this was demon- ~ g S oy <
» o < SENPUT =
= 500 — GE O 50 =z
& A | et 8
ot
® 400 e w0
7200 a
5 L2088 "
a.
Z 300 // 24 30 <
p AW >
A 2
200 # 20 W
Va o
L
. 100, 10 4%
" 0 50 100 150 200 250 300 350 400 450 500 550 800 650
o OUTPUT V.A.(A.C.)
TN

Curves showing relationship between input watts and output volt/amps. The
broken line curve gives the efficlency as a percentage of the Input watts.

Crypto D.C. to A.C. rotary converter type

15V637 rated a% 400 V/A output at 100
volts 50 cycles.

strated by the fact that after a lengthy
run on full load there was no appreciable
rise in temperature in the coils or in the
frame.

as a percentage of the input watts, we
get a curve as shown by the broken line
on the graph. The full-line curve is the
relationship between the input and the
output. On full load, 400 V/A, the effi-
ciency is 53 per cent.

WWW americanradiohistorv.com

In addition the machine should find a
wide application in many kinds of A.C.
tests.

The price of the eonverter, which is
built on very generous lines, is £14 13s.,
and the starter costs £1 T7s. .

A 38 .

-
A ]


www.americanradiohistory.com

SEPTEMBER 10th, 1930.

Wireless
World

By Our Special Correspondent.

259

tties

Western Regional.—Tatsfield Again.—Dominion Programmes for Britain?

Queer Happenings on the Quantocks.

Who arve these mysterious strangers on
the Quantock Hills, near Minehead?
Discerning holiday-makers declare that
they are neither tourists mnor natives,
and, further, that they pronounce the
name of the neighbouring village of
Cothelstone as Cot-hélston. Now this is
the pronunciation recommended by the
B.B.C.

Are the strangers B.B.C. engineers?

o000

A Site for Western Regional?

Is it possible that they are searching
for a site for the Western Regional
station? Recently I have heard the
opinion expressed at Savoy Hill that the
Cardiff avea, originally chosen for the
station, is too far north, in view of the
fact thiat the Northern Regional station
will cover a large portion of the Prineci-
pality. If the Western Regional station
were placed in North Somerset, not only
would the possibility of a clash be
avoided, but Devon and Cornwall would
be assured of a much better service.

Q000

Almost a Certainty.

We may be fairly certain that the
strangers are indeed B.B.C. engineers
and that the Quantock, Hills are con-
sidered a very suitable locality for the

new station.
0000

The America’s Cup.

The engineers at the Tatsfield receiv-
ing station will make a determined effort
to give British listeners a relay of the
U.S. National Broadcasting Company’s
running commentaries on the races for
the America’s Cup. The commentator will
be Mr. Samuel Wetheril, associate editor
of the American journal, ¢ Yachting.”

[ele e 0]

Tatsfield on Trial.

The Shamrock V and its vival will fight
their first battle on Saturday next, Sep-
tember 13th. The B.B.C. will attempt
to pick up the short-wave transmission
from Schenectady between & and 5.10
p.m. (B.S.T.), when the commentator
will describe the start of the race. If
possible another ten-minute relay will be
staged between 10 and 10.30 p.m., when
the yachts are approaching the winning
post.

0000
Thrills -.on the Atlantic *Phone.

Six more races may be necessary to
determine ownership of the Cup, which
will be secured bv the vacht which first
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wins four races. So we may expect an
exciting relay each evening from Sep-
tember 15th to 20th. T wnnderstand that
in the case of the deciding race the
B.B.C. will employ the transatlantic
tolephone service via Rugby to ensure
satisfuctory reception.

cooo

Empire Premiers at the Microphone.
The forthcoming Impervial Conference
is to be ‘“covered ”’ by a series of weekly
talks which, in all probability, will be
given by the Prime Ministers of the vari-
ous Dominions. I uuderstand that Mur.
Ramsay MacDonald will open the series
with a broadcast addvess ou the aims and

scope of the Conference.
0000

Dominion Programmes for Britain ?
Empire broadcasting has already ve-
ceived full discussion at the Colouial
Conference, and will merely le the sub-
ject of a report, though it is possible

FUTURE FEATURES.
National (261 and 1,554 metres).
SEPTEMBER  15TH.—' Alice Through the
Looking Glass,” a play adapted Iroin

Lewis Carroll’s book.

SEPTEMBER 17TH.—Orchestral concert.

SEPTEMBER 18TH. — Caernarvon  Choral
Society—Concert from Carditf.

SEPTEMBER 20TH.—Vaudeville programme.

London Regional.

SEPTEMBER 14TH.—OQrchestral coneert.

SEPTEMBER 15TH:—Vaudeville programme.

SEPTEMBER  16TH.—'‘ Alice Through the
Looking Glass.”

SEPTEMBER 17111.—° HeTre’'s a Health . . .7
a light-hearted feature of songs of
revelry both Ancient and Modern.

SEPTEMBER 19TH.—‘ Music of the Country-
side,” Instrumentat concert.

SEPTEMBER 20Ti1.-—Police Band concert.

Midiand Regional.

SEPTEMBER 18Til. —Choral concert.

SEPTEMBER 20TH.—Military Band concert.

West Regional (Cardiif).

SEPTEMBER  14TH.—Orchestral concert of
Works by Mozart.

SEpTEMBER 20TH.—Military Band concert
relayed from Bristol's Annuual  hx-
hibition at Colston Hall, Bristol.

North Regional (Manchester).

SEPTEMBER 14TH.—Concert of Oid English
Musie.

SEPTEMBER '17TH.—** (Jeorge Proposes,” a
comedy (James Hodgson).

SEPTEMBER 18TH.—Songs of Lukeland.

Glasgow.

SEPTEMBER 20TH.—Eye-witness Account of
the Scottish League  Associgtion
Football Matech, Celtic v. Rangers,
by Mr. Campbell Bilney.

Betfast.

SEPTEMBER 35TH.—Wagner Orchestral pro-
gramine.

SEPTEMBER 18TH.—* St. Patrick’s Day, or
The Scheming Lieutenant,” a rarce
by Richard Brinsley Sheridan.

WWW.americanradiohistorv.com

that the Dominitoi delegites may offer
suggestious on the question of payment
tor the service. There is a strong feeling
in some quarters that the hest arrmnge
ment would be a scheme of reciprocal
transmissions in  whieh the Dominions
would contribute a share of the pro
gramme material.
Talks from Geneva.

The rvunning commentary to-day (Wed
nesday) on the ceremonial opening of the
League of Nations Assembly at Geneva
will be followed to-morrow and the three
succeeding Thursdays by talks direct
from Geneva given by members of the
British  delegation. Fortunately there
will be no singing. so the B.B.C. will
Le saved the trouble of arranging an
elaborate land-line system such as is used
for foreign concerts. The ordinary Con-
tinental telephone will be employed.

Before the close of the session, listeners
in Britain will hear a talk by the Foreicn
Secretary, Mr. Henderson.

coocC

An Electric Violin.

An electrically played violin is, I be-
lieve, a veal novelty, so those fortunate
listeners who can tune in the National
programme at noon to-day (Wednesday)
should have something to talk about
when the workers return in the evening
With their characteristic willingness to
perform experiments, the B.B.C. have
placed a studio at the disposal of the
makers of the Mills Violano Virtuoso,
an instrument which combines an electric
ptano with an electric violin. Selectious
will be given between 12 and 12.45 p.m

0000

Pianists, Violinists, *Cellists.

The hist of soloists who will appear at
the B.B.C.’s winter series of Symphony
Concerts at the (Queen’s Hall reads like «
directory of the world’s musical talent.
To take only the pianists, we find
Backhaus, Bartok, Cortot, Dohnanyi,
Gieseking, Myra Hess, Lamond, Moese-
witsch, Rubinstein, Samuel, Solomon, and
Stravinsky. The solo violinists include
Busch, Catterall, Sammons, and Szigeti,
and solo ’cellists Casals and Suggia. The
names of vocalists would fill another long
paragraph.

0000

Why Worry ?

This should be a memorable wiiter for
musical listeners, who, with all due defer-
ence to Sir Hamilton Harty, consider that
wireless music is not ‘* an imperfect and
debased substitute for the real article.””
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READERS” PROBLEMS.
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“The Wireless World” Supplies a Free Setvice of Technical Information.

The Service is subjecl lo fhe rules of the Depariment, which are printed below; (hese

must be siriclly enforced, in

the inlerest of readers

themselves. A seleclion of

gueries of general inlerest is deall wilh below.

A.C. Valves for D.C. Supplies.

I am a comparatively new reader of your
Jowrnal and should be obliged if you

wonld tell ~me if you lhave erer
described a  three-valve 1.1 det.-
L.r set in awwhich  dndirectly

heated valves are connected in series
for feeding from D.C'. anains
supply.  Please refer me to any back
numbers in which sets of this type
have leen discusged. 1. M. T.
We have never described a three-valve
set of this type, but a modified version
of the “ New Foreign Listeners Four
with  A.C. valves arranged for D.C.
mains feed was discussed in our issue of
May 28th. This was a four-valve set,
but with the help of information given
on the series counection of indirectly
lieuted valves, it should be possible for
you to modify some other design to nicet
your needs.

Adjustable Free Bias

I am going to malke a set similar to the
Al D.C. Three,” as described in
your issues of August 20th and 27th,
but wish to anake provision for using
a pentode output valve, awhich con-
simes the same filament current as
the triode specified, but requires a
different value of grid bias. Wil
you please tell me how to arrange
Jor adjustable negative bias for this

valre? C. R M
The easiest and simplest way of solv-
ing your problem is to make a number

RULES.

The free service of THE WIRELESS
WORLD Technical Information Depart-
ment is only available to registered readers
and subscribers. A registration form can be
obtained on application to the publishers.

(1.) Every communication to the Informa-
tion Department. must bear the reader's
registration number.

(2.) Only one question (which must deal with
a gingle specific point) can be answered. Lelters
must be _concisely worded and headed ** T nfor-
wmation Departinent.”’

(1.) Queries must be wrilten on one side of
the paper and diagrams drawn on a separate
sheel. A self-addressed stamped ¢ nvelope must
be cnclosed for postal reply.

(4.) Desiyns or circutt diagrams for complete
receiver8 or eliminators cannot ordinarily be
given ; under present-day conditions justice can-
not be done to questions of this lind.in the course
of a lelter.

(58.) Practical wiring plans cannot be supplied
or considered.

(6.) Designs for components such as L.F.
chokes, power transformers, complex cotl assem-
blies, elc., cannot be supplied.

(1.) Queries arising from the construction or
operalion of receivers must be confined to con-
structional sets described in ‘* The Wireless
World ™ ; to standard manufactured receivers
or to *‘ Kit” sels that have been reviewed used
in[!_heir original jorm and not cinbodying modifi-
calions,

of tappings—half a dozen should be
sample—on the existing hias resistance
(denoted 1y R, in the published
diagrams).

Fig. 1.—D.C. for filament heating and
negative bias: how provision may be
made for adjusting grid voltage,

Instead of taking the output grid
rveturn Jead directly to the negative end
of this resistance, it should be joined
1o one of the tappings, as shown in
Fig. 1,

As a guide to the correct position for
this connection, it may be pointed out
that from 7 to 8 volts will be given if
the lead is joined to the centre point of
the resistance as it is untikely that a
lower negative voltage than this will be
required, your tappings might all be
fitted between this point and the end
remote from the valve filament.

coo0o0

Natural Wavelength of Electrical
Interference.

1 am troubled by electrical tnterference,
which seems to be mainly confined to
the upper end of the medium lroad-
cast waveband. [s this a normal
effect? | find it rather hard to see
why induced low-frequency currents
should be *“ tunable  in " this way,
and should expect the parasitic noises
to he cqually prevalent over the whole
of both wavebands covered by my set.

H L

It is by no means unusual to find that
interference of this nature is more or less
restricted to one wavelength, or to a
narrow band of wavelengths, as it is often
due to high-frequency impulses-generated
by electrical machinery, such as sparking
contacts, commutators, ete. The natural
wavelength of these impulses is, of course,
determined by the capacity and induct-
ance of the circuits associated with tle
offending piege of apparatus

wWwWWwW.americanradiohistorv.com

SEPTEMBER 10th, 1930.

Fixed Resistances.

Wil you please tell me how to estimate
the walue of fixed resistances wound
with Jureka wire on eylindrical
formers? W. H. J.

Lhe first step is to ascertain the length
of wire by multiplying the actual number
of turns by 3.14 times the diameter. Un-
less ihe coil is of the single-layer type, 't
will e necessary to take .the mean
diameter as a basis.

Having then ascertained the thickness
of wire, either with a micrometer or wire
gauge, the total resistance can lLe esti-
mated with the help of tables published in
most electrical text hooks (including T'he
Wireless Wosld Diary), or supplied by
the manufacturers.

If you have access to a set of copper
wire tables only, it is useful to know that
the figure applicable to this metal may be
converted for Eureka wire by multiplying
it by 29.

0000

Pot Magnet Current.

Phe pot magnet winding of my moving-
coil loud spealer consumes 1 amp.
at 6 volts, and 13 fed by an accumy-
lator.  Would it be practicable 1o
supply ‘eurrent to it from my 240-
volt D.C. maing by interposing a swit-
able resistance? [ realise that this
plan would be rather extravagant ;
can you give me 8ome ide@ of the
sort ? C. N. M.

This scheme is practicable enouglt, but,
if put into practice, will be found to be
extremely wasteful.  Consumption will
amount to 240 watts, and so a unit will
feed the winding for very little more
than four hours.

e suggest it would be much hetter
to rewind your magnet with fine wire
to suit the mains voltage. Even if you
are unable to do this work yourself, the
cost of having it done for you would
soon he saved.

(Moroccq).
Geographical Position : 34° 2" N, 6°50" W,

Approximate air line from London : 1.260
i miles. ¥
: Wavelength : 416 m. Frequency : 7203 ke,
i Power : 10 kW, :

Time: Greenwich Mean Time.

does not adopt B.S.T.)
; Standard Daily Transmissions.
i 1330, 17.00, 2030 BST. gramophone :

records ; 21.00 main evening programme ;
22.00 or 23 00 relay of foreign transmissions _
or gramophone records, or dance music
_from Rialto (Casablanca).
Man and woman announcers. Call: Allof |
Allo! Ici la station de radiodiffusion de o
I'Office Cheréfien de Radio-Maroc a Rabat.
Interval Signal : Metronome. i
Closes down with usual French formula and

La Marseillaise.

(Morocco .
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Telsen H.F. Chokes, designed
to cover the whole wave-band
range fiom 18 to 4,000 metres,
extremely low sell-capacity,
shrouded in Genuine Bakelite.
" Inductance 150,000 wmicro-
henrys, resistance 400 ohms.
Price 2/6 each.

Telsen Valve Holders. Pro. Pat. No. 20284/30.
An entirely new design in Valve Holders em-
odying patent metal spring contacts which
are designed to provide the most efficient
contact with the valve legs, whilst allowing
the valve to be inserted or withdrawn with
an easy movement instead of being subjected
to undue strain, which often causes damage and
loss of efficiency to the valves. Low capacity,
self-locating, supplied with patent soldering
tags and hexagon terminal nuts.

Price 1/- each.

Telsen  Variable  Condensers
(Bakelite Dielectric). Particularly
designed for use as a reaction
condenser, may also be used as a
neutralising condenser where large
capacity is necessary. All vanes
are insulated with Bakelite which
eliminates the possibility of a
short circuit betwcen the moving
and fixed vanes.
Made in three capacities : .0005,
10003, .00015, supplied complete
with pointer knob with one-hole
fixing for panel mounting.

rice 3/= each.

NOW is the time for every radio enthusiast to commence building

Tcl;’m”'Rndli}oi”ipd ¢ Tr}:\nsfnrme_r, new model, shrouded his new season’s set: or perhaps in many cases it will only need
R gL D windings and core, fifted revising to bring it up to present Regional ” requirements. In the
Made in ratios 3: ] and 5: 1. Price 12/ 6 each Telsen range of components you are assured of the finest techmical

perfection it is possible to obtain; each component is the outcome of
research .into the “cream”™ of radio component design. No finer
range of components could possibly be specified for any set; no finer
range could be chosen for replacements of any kind; no finer range
could be selected at any price! They are “Radio’s Choice” for
“Better Radio Reception.”

Telsen * Ace™ Transformer, the ideal mode! for all Portable Sett
and where space is limited, gives perfect reproduction throughout ‘
the musical range. Shrouded in Genuine Bakelite, with new

| L il il N
windings and core, fitted with earth terminal.
Mado in ratios 3: l and 5: I, Price 8/6 each. v [ ] ‘ ‘ ,
NG, OMPONE T
Advt. of Telsen Electric Co., Ltd., Birmingham.

Al Advertisements for * The Wireless World** are onlv accepled rom firms we belicve to be thoroughly veliable.

Y WWW americanradiohistorv com
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Varley
FAMOUS SINCE|

BROADCASTING,
BEGAN -

e

g we

R I
=T A

Long3 before Broadcasting becama2 what it is to-day, Varley's
had won fame for their coil winding.
Impedance Matching

Output Transformer. ' On this experience is founded Varley’s latest achievement in
Six Ratios— radio. Varley Impedance Matching Output Transformer—a i
8:1, 10 :1, 12 : 1, new component of advanced design—gives six different ratios. 1
15:1, 20:1, 25 : 1, Accurately and without difficulty you can match loudspeaker
Prlce and output valves.
each Remember that Varley Components are descendants of a long X
line. Since radio came Varley ideal has been quality. The :
£1 2.6 Varley Impedance Matching Output Transformer is the only :

answer to a modern radio problem.

STAND
No. 105

OLYMPIA
Sept. 19-27.

2 e, = e e
Adv!. of Oliver Pell Control L., Kingsway Houss, 103, Kingsway, Lowdon, W.C.2. Telephone : Holborn 5303.

Mentian of ** The Wireless World,'* when writing to adverfisers. will ensure drompt attention, AR

WwWWW americanradiohistorv.com X
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These two new speakers
represent all that is highest
in  loudspeaker reproduction.
- They are both fitted with
the finest wunit in the world,
66R, and they are both
perfect pieces of the cabinet
makers’ art. Both are housed
in beautiful walnut cases, the
51R being of unconventional
design to suit the modern
room.

BLUE BLUE
SPOT SPOT
71R 5iR
£4.15.@ £4.4.0

® Tk
BRITISH BLUE JPOE
COMPANY EFD.o

Blue Spot House, 94/96, Rosoman Street,
Rosebery Avenue, London, E.C.1.
‘Phone : Clerkenwell 3570. ‘Grams : Bluospot, Smith, London,

gztrtl:sutors fghe%o?&hem‘{EEghbnd {c;l[a?goani I\ilo'lhRW‘cll[“Sh; If
2 5 td., 0 ondon [Roa effte
Meet us at; , St. Mary's Pzrsor‘::ge( K’?az,c]:Zester 183, George Street. Glasgow.

OLYMPIA, SEPT. 19-27—STAND No. 217. MANCHESTER RADIO SHOW, OCT. §-18—STAND No. 30.

BLUE SPOT au®

TRADE

A3 Advestisements for *“ The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.

B " \ | - wwwW americanradiohistorv com
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FITS EVERY BATTERY SOCKET

— and il stays put

Herer is the

perfect
Wander Plug-—push it
in and it STAYS *“put”
till you move it yourself.

[t grips ANY battery

socket, too,  because
each Plug is tested in
sockets larger and
smaller than those of
any battery made.

Special *D’ section
hard-drawn wire
prongs. Side entry

for flex, which is grip-

ped, fray and all. Head
engraved—12 letterings
to choose from.

Price 3d.
BELLING-LEE TERMINALS.
Type *“B"’ - - - 6d.
Type **M"*” - - - 4id.
Type “R"” - - - 3d.

TWIN PLUG & SOCKET 1/6
(Papel portion 6d.  Flex Portion 1/-.)
INDICATING SPADE TER-
MINAL - - - 4)d.
S.G. ANODE CQNNECTOR 6d.
BATTERY CORDS, 9-way 5/9
Also made in 5. 6, 7, 8 and 10 way.
The Belling -Lee Bakelite

Terminal Mount . Price 8d.
The New Wanderfuse » 1/6
Spare Fuses (150 m/a) » 9d.

each,

STAND No. 134

NATIONAL RADIO EXHIBITION.
OLYMPIA.

BELLING-LEE

FOR EVERY RADIO. CONNECTION

Advt. of Belling & Lee, Lid,, Queensway Whks., Ponders End, Mdx.

Mentjon of ** The Wireless World."” when wriling to advertisers, will ensure prompt attention. Aldn]

, I This Magnificent

CA

COStSs
only

Radio - Gram
BINET

OUSE your Set in the Camco
" Waverley ' Cabinet.
plied with 15" baseboard.
Loud Speaker compartment is 18" x
18" x 157, Will take panels 18"x 7°.
Height 38". In Oak as illustrated,
£510s.; Mahogany £6 15s. (Carriage
exitra). Send for 24 pp. Catalogus
or see full range at our Showrooms:

Camco Manufacturing Co., Ltd.,

24, Hatton Garden; E.C.¥.
'‘Phone: Holborn 8202.
(Factory : Camco Works, S.Croydon).

OLYMPIA: STAND 140,

(8ECT TRADE MARE:

£5100

THE DONOTONE

DON

THE BES LOUD -

NEwW IDEAL
FOR REAL RADIO ENJOYMENT

Price 6 GNS.

Diameter of Case, 18 inches ; depth, inches,
DEMONSTRATIONS DAILY.

(Regd.) LOUD SPEAKER

Q5798

[ o 5
4 - Ry NN’ s

MODEL

Dept. W.40, Furnival Street, Holborn; London, E.C4.
‘Phone : HOLBORN 0523.

www americanradiohistorv com

Sup- |

PEAKER

/
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5

EVERYTHING ( &, 8 C ELECTRICAL

your guamntec

Each has become the stan-
dard inits own class. Experts
in sound reproduction
always choose OSRAM
POWER VALVES for
reliability in performance,
consistency in character-
., istics, ‘and maximum
%, undistorted output.

MADE IN ENGLAND

ANEWBOOKLET

" OSRAM VALVES

for Power Amplification’
containing invaluable information
of all types of large OSRAM
POWER VALVES from 5 watts up
to valves big enough for talking
picture and public entertainment
amplifiers, hints as to their use, ex- f

BRI ot chiingtéristlc - dutves p('WER AMP I.I FIWI“N

and complete technical data.

WRITE for copy. Sent Post Free

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.
A5 Advertisements for *“ The Wireless World ** are only accepted from firms we believe to be thoroughly reliahla

Sold by all Wireless Dealers.

WWW americanradiohistorv com
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_EVERYTHING ( &, gg C ) EIECTRICAL
your ym’ant;e\/,

PRICE

., D6

FOR THE
TRIPLE CAPACITY
g UNIT

AN ENTIRELY

| NEW BATTERY
THAT WILL GIVE YOU

Wi | A MONTH'S
| GET ONE TO-DAY | i

A B FREE H.T
° ON THE WAY TO “ « B,
" SAVING THE COST

OF ANEW BATTERY - THE NEW

‘Magnet”

s é’a‘i’&?“l'rg"“‘6 TRIPLE CAPACITY |
price | o 191 H.T. BATTERY *

The complete range of

g “ MAGNET »
| WIRELESS BATTERIES
S gncludes :

§ II;;‘?(?:O o - 607‘;:{]t You probably did not know that months and months
T 100 volt of patient research could make such a wonderful
}rf Price .. . 1211 change in H.T. Battery value as this! Now, for
n“ ?_Rg;;;"s UL 6 volt the first time, you can buy the New MAGNET
.;,- B .. .. 1/3 Triple Capacity Battery which, at less than twice
b W8% L.6og6 .. . 9'volt the price, gives three times the capacity of a
Price = .. - 1/9 and: it battery !
L.4go8 .. 161 volt standard small unit battery !
Price . £ 3/3 SOME SAVING THAT'S WORTH SAVING?

MADE IN ENGLAND. Sold by all Wiveless Dealers.

Adyt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2. 7

Mention of ** The Wireless World,”” when writing to advertisers, will ensure drombt attention. AG

www.americanradiohistorv. com
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Australia’s
Best
&
Britain’s
Best

s
DISCRIMINATING

DON
BRADMAN'!

Of course it’s a MSMICHAEL !

—and he’s taking it with him to Australia . . .

SOME OUTSTANDING DETAILS

1. Screened Grid Amplxﬁcatmn rendering the set
highly sclective and wide in range.

2. Single dial tuning and volume control making
simplicity the keynote of its operation.

3. Fitted in handsome furniture hide suitcase with
patent locking clips which makes the set not
oniy cxtremely convenient for picnics and
parties, but quite suitable for the most luxurious
surroundings.

4. Low battery consumption ensuring economy of
upkeep.

Owing to the high degree of selectivity in this, and
our other Screened Grid Portable Receivers, we are

ILIQ M ’ 'M;iII\C’IHL A\ »E L[ll_\ﬁ']r@

Manufacturers of Wiretess and Scientific Apparatus | ties. O by our special *¢ Deferred

National Radio Exhibition
Olympia -  Sept. 19-27.

Telegrams: Radlether, Slough

able to guarantee complete selectivity between all
main B.B.C. stations under the new scheme of wave~
lengths, as proved by an actual test under the
twin aeriais at Brookman’s Park, when both
programmes were received separately without
intérference, and in addition a number of other
British and forezgn stations. Thls test was made
on a standard ‘“ Super Range Four ” receiver under
an independent Press observer, and was repeated at
half-mile intervals with similar results.

Ask at any high-class Radio store for a de-
monstration of this unique Receiver—or call
at our London Showrooms.

CASH ¢y ¢
PRICE 2 2 GNS.
Including all equipment and Royal-

Pnyments on Hire Purchase
Terms'' system, £5 down and 10
monthly payments of £2:1:0

on Showrooms: 179 STRAND, W.C.2 (Tel.: Holborn 2406)

Stand No. 57 WEXHAM ROABSTOGCH Blicks

THE MC°MICHAEL

SUPER RANGE PORTABLE FOUR

Advertisevients for ** The Wireless World ** are only accepted from firms we believa to be thoroughly relfable
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PRELIMINARY ANNOUNCEMENT !

First Prize
£50

in Cash

SECOND PRIZE

Voucher for the purchase of
apparatus to the value of £20
from firms exhibiting at the
Olympia Show.

THIRD PRIZE

Similar voucher for £15.

FOURTH PRIZE

Similar voucher for £10.

FIFTH PRIZE

Similar voucher for £5.

= Rt S —

Wireless
waditen WOT1d

OLYMPIA SHOW
COMPETITION

Following the successful competitions organised in
previous years, ‘ The Wireless World ** offers cash
and other valuable prizes for the 1930 Show Competition,
in which readers are invited to vote for the best ap-
paratus exhibited at Olympia. Make up your mind
now to enter for this interesting competition,

An Entry Form will appear in each
of the Three Special Show Numbers.
(Dated Sept. 17th, 24th, and Oct. 1st).

ILIFFE & SONS LTD., LONDON, EC.a4.

“
“

If you have A.C. mains

in your house, you have the cheapest and most reliable supply
of current for your set, and >

WWESTINGHOUSE| @)

METAL RECTIFIERS

enable you to adapt this supply
reliable

in the simplest and most
way.

Here are three
of the popular
units—for high
tension, low
tension, and
grid bias—and
there are, of
course, several
other types,
suitable for all
radia purposes

All the leading radio
manufacturers are now
inCOrporating. the
Westinghouse Metal
Rectifier in their elim-
inators, chargers and
mains sets. You can do
the same,

Full details, circuits and instructions
are given in our 32-page book,

“The All Metal Way, 1930."

Send a 2d. stamp with your name and address
for a copy, to :—

The Westinghouse Brake & Saxby Signal Co., Ltd.,
82, York Road, King's Cross, London, N.1.

-
2
Y
"l'
K

Mention of ** The Wireless World.”" when writing to advertisers, will ensure prowipt attention.
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Wherever you reside you may expect to receive dozens of

N
al oS \f;“g : stations with thrilling realism on the powerful  OSRAM
: A -
?‘-‘,0‘ ce® G“;‘“a sen® ‘ MUSIC MAGNET 4.” It has been tested up and down the
) S S;‘ec\'\‘l\:‘gfanﬁe' “pe“ecfe country and everywhere results are the same . . . station after
T e & et awt® apie station is tuned in with full volume, perfect purity, and free
‘ xS un (\ca“ ‘“e‘—
W o .‘,\e“ ©Y s oo™ § from interference. Do not put up with an out-of-date receiver
Eﬂor_‘:.::’y \51%; LOe eed when you can get this equipment for only £11/15/0.
B Nane®goe™ ected WRITE for POST FREE fall-size Instraction Chart which
¥ emc\e“bagds‘ s e““e seb will give you full information. Fill in the coupon telow.
a0 et 7 et gad O HIRE PURCHASE TERMS PRICE INCLUDING
wo of V2 Wit e o ‘“e You can either buy your **OSRAM MUSIC (

MAGNET 4 f oh ol " Osram Valves, Gecophone Com-
or cash or on these attrac-

tive HIRE PURCHASE terms: £1.3.6 gonents and POCI:lShed HeaVy Oak

deposit and 12 monthly payments of 18/6. onstructor’s Cabinet

Prices aﬂ’g;;l]ij‘/”l"ll 1(;:;‘;1)11 dl‘frilaz'r»z and £ I I o I 5 . @
» ‘W;L
MADE IN ENGLAND

Sold by all
Wireless
Dealers

e \f o tlIART

%
Hab
: °°:’°l"l'¢:;: Zf e, \ \ ".'o ’ £ : ‘\
K .,,,”’ THE SET THAT BRINGS THE

S3EEN-uiSONCRERE RS ErCOULINSUPRUSEREERERLEINAPS

'l-n

Cut out coupon-and paste m posteard or enclose inunsealed zm;elopc ‘e CO NTI N E ~ T TO TH E B RIT.SH lSlES

1 alﬂmmy postage in either case.

s bepssss

Adut of The General E/ectnc Co. Lid., Mavnet House, Kingsway, Landon, W.Ca

A Advertisements for ** The Wireless World ** are only accepled [rom firms we believe to be thoroughly reliable.
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BERAAL

Your High and Low Wave-Lengths
T
e Controlled by a Single Knob

Lewcos Dual Binocular Coils. The Lewcos Dual Range
Binocular = Coils have wavelength ranges of 235-550 m. and
1,000-2,000 m,, the wavelength range being selected by a simple
push-pull switch which protrudes through the receiver panel.

TESTED VALUES. —_— o~

Ref. D.B.A. Price 17s. 6d. each.

Self Capacity, 162 Micro-mi
Ref. D.B.G. Price 17s. 6. cach. faer:tms i%?}%‘gi e
Ref. D.B.P. Price 17s. 6d. each. (Tested with Mo i vormers | VISIT OUR
\, STAND NO.
THE LEWCOS |} ZlH.F. CHOKE 41
B aveiengthe ormance on § =] Size 1"x21"x 3 high. At the RADIO :
down to 20 metres, \ #4 Price - 7s.9d. each. EXHIBITION
Vo
J/ér SEPT. 19—27.
= etter = ]
1 reception o T = : ==y
e b —— e v = — : e ——

' (, CHURCH ROAD, LEYTON, LONDON,
] ' ‘ Stocks held at Belfast, Birmingham, Cardiff, Dublin, Glasgow, Leeds, Liverpool, London, Manchester,

Newcastle, Nottingham.

FOR RECEIVERS, AMPLI[;(I)ERS, ‘
RADIO-GRAMS requiring 300 v. 120 m.a., ; ,

400 v. 150 m.a., 500 v. 100 m.a., etc. ROTA RY ;
M-L D.C. to D.C. Rotary Transformers ' )

operate from 12 v. to 200 v. and are suitable T RA N s Fo RM ER
for Public Address work, large country - i
house installations, ships, installations in

D.C. Districts.

Wiite for illustrated lists describing above;
also D.C. to A.C. Rotary Transformer,
M-L Machines for Transmitting, M-L
Machines for Television, M-L Hand-
driven Generators.

M-L MAGNETO SYND. LTD.,
Radio Dept., COVENTRY.

THE LONDON ELECTRIC WIRE COMPANY AND SI}\E/III’BHS LIMITED, “’HH l

T Telephone: 5001.

NATIONAL Contractors to the Air Ministry,
. RADIO : The British Broadcasting Corpora-
: EXHIBITION : tion, The General Post Office,
; Marconiphone, The Gramophone Co.

222 : Ltd., etc., etc. g

i3
Mention of *“ The Wireless World,”" when wrtling to advertisers, will ensure prompt atiention AIO
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The most economical H-T- 11 £.ue

~ Battery gives the cheapest form of H.I. Instead of replacing if, as you
would a dry baftery, you merely recharge it—and it costs much less

than a mains unit.

Makes I’ecepﬁon pll F€ - an Exide adds no

noise fo your recepfion — no buzz, no crackle, no howl. If's silent right fo
the end of its charge—helps fo eliminate harshness too—disfant stafions
come in clearer. Aids selectivily —helps fo cut-out interfering sfations

because voltage does not fluctuate.

The Exide Baffery is in almost all the big speech amplifiers. Wherever

.
clarity and reliability are vital they choose an gx ‘be

Prices per 10-volt unit: W.J. 2,5_00 milliamps 5/- ® W.H. 5,000 milliamps 6/3 ® W.T, 10,000 milliamps 12/=
Obtainable from Exide Service Stations or any reputable dealer.Exide Service Stations give service on every make of battery

Exide Batteries, Clifton Junction, near Manchester, Branches at London, Manchesfer, Birmingham, Bristol and Glasgow
' Lix
AXL . Advertisemients for ©* The Wireless World * are only accepled from firms we believe to be thoroughly reliable.
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0 W

\‘ The latest achievement In
AR the radio world is again

marked by the use of Marconi
r 2ty

\ Valves. It is now possible to

' telephone to the Homeric,

i Majestic, Olympic and Levi-

S athan while actually at sea.

This telephone service will

- i) probably  be extended to
{ /. other ships in due course,
i \w_&h i I'/ but the experiment which

7 marks another tremendous

H 4 stepforwardinradiodevelop-
R ment was entrusted to
Marconi Valves, the Valves
used by all great passenger
liners, the B.B. C., Empire
'1 Wireless Communlcauons.
" Imperial Airways, Trinity
House Lightships, etc., etc.

1) ' “ '
ﬂ xl"]m"
m §

J; : F s\J
\\... mmmm\\\\\\

ILVEB

THE VALVES 'I'HE EXPERTS USE

Meylion of “* The ll’zrfless* World,”" when writing to advertisers, will ensure prompt attention.
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ADVERTISEMENTS,

15

THE WIRELESS WORLD

A

19

NOW THE AF7 TRANSFORMER

The need for a low-ratio transformer
of superlative quality has been
apparent for some time.

‘Many constructors requiring greater
L.F. amplification than is practicable
with one stage find that two stages
with transformers of the old standard
ratio give excessive amplification—
and excessive amplification is liable
to prove exceedingly troublesome, as
is readily seen on consideration of
the conditions.

Take ﬁrst the case of a single L.F.
stage employing the standard trans-
former ratio of 1:3}4. The ampli-
fication factor of the modern detector
valve is about 16, and that of an out—
put valve of the P625 class is 6.
This gives the total L.F. amplification
from the detector to the output as :—

16 x3.5x6 = 336.

This may be increased by
using a transformer such as
the AF6 which, with its
higher ratio of 1:7, would
give :—

16 X7 <6 = 672.

Compare the above with two
stages, employing the same
valves and transformers of
the standard ratio. The total
amplification from the detec—
tor to the output becomes :—

16 x3.5x16x3.5x6 = 18,816

We believe these figures will
be interesting, and perhaps
surprising, to those who have
not considered the question
from this angle. What is re-
quired is some combination
capable of giving appreciably
more amplification than the
single stage, but appreciably g
less than that obtained from
two.

FER

—THERE

FERRANTI LTD.

BN e

T

IS NO

.

Several methods offered a solution,
but after investigation of all the
possibilities we decided that a trans—
former with a ratio of 1:1} had,
amongst others, one great advan-
tage : the reduction in the secondary
allowed us to increase the primary,
thereby securing a primary induc-
tance of 210 henrys when carrying
1 milliamp. This transformer is
therefore clearly the most suitable
transformer to follow an anode bend
detector.

Compared with the figures given
above, the total amplification using
this transformer would be :—

16 x1.75x16x1.75x 6 = 4,704.
This new transformer is the AF7,
price 30/-. It is available for push-
pull, A¥7¢, price 34/-.

e A A AN £ A A A AR AAAAYEAE

EQUIVALENT

HOLLINWOOD

LANCASHIRE

wWwWW.americanradiohistorv.com
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IS WHAT YOUVE

WAITED FOR /

" ‘WMI' | ||,,.|[I . I? |

'|jl H‘ 'Illl it !

i W
|I i |||l| |

lIIIU A

RADIO A new R.K. with permanent magnet
EXHIBITION designed to work —and work well —without
OLYMPIA 1930 the application of extra power. This new
model, which is so eusy to install (just

STAND connect it to your set, whether mains or

No. 67 battery driven), still upholds the re putation

for tone and quality which the other R.K.
models have held for four years. |

The price is exceptionally reasonable
when the remarkably fine reproduction is
compared with that of other speakers and
therefore offers excellent value for money.
There are three other R.K. Reproducers.
the Senidér with built-in rectifier for use
with A.C. mains, price £11 10s., and the
Standard Senior, price £7 7s., and Junior

loidel, price £6 6s., all of whic h are obtain-
able thrnugh your ‘radio dealer.

PRICE
£6-15-0

Speech Trans-
former 15/- extra.

Ask your deuler for particulars of
hire purchase terms,

THE NEW
PERMANENT MAGNET

REPRODUCERS

;ﬁ“ {77
o
J’ fplts

THE EDISON SWAN ELECTRIC CO., LTD.

Jncorporating the Wiring Su, gp/m Lightin, Engmemng, Refriger-
ation and Radio Business of The British Thomson-Houston Co,, Lid,

Radio Division :
la Newman Street, Oxford Streer, W.1
Showrooms in all the Principal Towns

EDISWAN..

A
good item
on any
programme

It’s the
‘Tobacco that CountL

[ N.C.C.899

A high safety
factor, an ac-
curate rating, a
long life, a
moderateprice.
If that is your specification for a
power condenser specify Hydra.
Hydra completely fills your each
and every requirement.

LOUIS HOLZMAN,

LTD.,
37,Newman Street,W.1.

I Tcpcne: Moo 61t

Mention of ‘* The Wireless World."” when writing to adtertisers. will ensure prompt attention. A20
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nghest |
effective
amplifs

ication

yeit attained with a
Screened Grid Valve

Radio technicians know that it is uscless to
expect a substantial stage gain from any
Screened Grid Valve—however good its other
characteristics—which has a high inter-electrode
capacitly. Cossor engineers have been striving for
months past to reduce the self-capaeity of Cossor
Serecened Grid Valves to a ucglnglhlc figure. So
successful have they been in their efforts that

I I ’l
'
'lle new COSSOI‘ 215 S(, hds ag lntCF-echerdL

mmmlm / capacity of only 001 micro-microfarads—so small,
[

in faet, that none but the most elaborate and
specmlly designed apparatus can measure it. As a
result, this nen Cossor Valve permits a degree of
effective amplification which a year ago would
nave been counsidered ulterly impracticable. No
othcr make of Sereened Grid Valve has such a
low inter-electrode capacity or can, therefore,
equal the remarkable stage gain whiell it permits.

\;\;‘\H

THE NEWwW

! 'Cossor 215 S.G. 2 volts, *15 amp.
¢ Impedance 300,000, Anmplification
2 Factor 330. Mutual Conductance
% 11 ma/v. Normal working
Volts 120. Positive

Q) 5885

Asl Advertisements for *“ The Wireless World ** ave only accepled from firmns we believe to be thoroughly reliable.
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MISCELLANEOUS ADVERTISEMENTS,

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these

columns is

12 words or less, 2/~ and. 2d. for every
additional word.

Each paragraph is charged separately and name and

aédress must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
mstructions the entire *copy ” is repeated from the
brevious issue : 13 consecutive insertions 6% ; 26 con-
secutive, 10% ; 52 consecutive, 15%,

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY> MORNING (previous
to date of issue) at the Head Offices of *The Wireless
World,” Dorset House, Tudor ‘Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices,
19, _-Hertford Street, Zoventry; Guildhall Buildings,
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, 8t. Vincent Street, Glasgow, C.2.

. Advertisements that arrivo too late for a particular
issue will automatically be inserted in the following 1ssue
unless accompanied by instructions to the confrary. Al
tdvertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
zdvertisements at their discretion.

Postal Orders and Cheques sent in payment for adver- |

tisements should be made — & Co. payable to ILIFFE
¢ SONS Ltd., and crossed %< _~2° 'Notes being
untraceable if lost in transit should not be sent as
Femittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue in which it appeared,

The proprietors are not responsible for clerical or printers’
errors, although every care is taken to avoid mistakes,

NUMBERED ADDRESSES,

For the convenience of private advertisers, letters may be
addressed to numbers at * The Wireless World "’ Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must. include the
words Box o000, c/o ‘ The Wireless World.” Only the
number will appear in the advertisement. All replies
should be addressed No. 000, ¢/o ** The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advettisements are warned against sending
vemiltance through the post except in registered envelopes ;

/  WITHOUT FEAR—

Send your material for credit—
where radio part exchange began.
A service ruléd only by economics,
sbove bargaining or petty gain.

Particulars from the Secretary,

HONOR OMNIA APPLEBY'’S,
‘ CONE_MN WY Chapel St., Marylebone. Lonion
SUPER

Receivers for Sale,—Contd,
&PPLEBY’S.
ry

1919-1931?
SEASON 1930-31.—A comprehensive catalogue ol new

'scason’s radio apparatus of convenient size for
the pocket will shortl{' be issued; price 9d., posk Iree;
as_this catalogue will be a pocket guide ta modern
radio material, it will be in wide demand; those de-
siring to secure s copy, would greatly assist us by

kindly making application now, enclosing 9d. in stamps;
a copy will fhen be forwarded as soon as issued, about

AN

| THE 5-PIN |

N
A

N

sn all such cases the use of the Deposit System is recommended,
and the envelope should be clearly narked * Deposit

Department.”
D6~ DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing ‘themselves of our
Deposit Systemn. If the money be deposited with “ The
Wireless World,” both parties are advised of its receipt.

The time allowed for dccision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. 1f a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. ‘Ihe seller takes the risk of loss or

SEND TO-DAY
FOR OUR FREE
36 PAGQE
BOOKLET

The Finest

damage in transit, for which we take no respousibility. For |
all transactions up to £10, a deposit fee of 1/- is charged ; on
transactions over £10 and under {50, the fee is 2/6; over l
£50, 5/~ All deposit matters are dealt with at Dorset |
House, Tudor Street, London, E.C.4, and cheques and
money orders should bé made payalle to lliffe & Sons
Limited, |
SPECIAL NOTE.—Readers who reply to advertisements |
and receive no answer to their enquiries are requested to
regard the silence as an indication thaf the goods advertised
have already been disposed of. Advertisers often receive so
many enquiries that it is gquite impossibld to reply to
each one by post, |
{
|

RECEIVERS FOR SALE.

g;COT’l‘ SESSIONS and Co., Greal Britainc Radio
h Doctors.—Read  advertisement under  Miscel-

High - grade
Speaker in
the World

PERFECT
RECEPTION FOR
MUSIC LOVERS

““SOUND
ADVICE.”

aienmams R A D] O s
Offices: 89, Selhurst Rd.,
8. Norwood, 8.E.25.

Works: 42, Cherry Orchard
Rd., E. Croydon.

Super Power Moving
Coil Speaker.

laneous. [0264

I IRE a McMichael Portable Set, by day or week,
from Alexander Black, Wireless Doctor and Con-
sultant, 55, Ebury St., S.W.l. Sloane 1655 0328
S'I‘RAIGII’[‘ Five Portable, makers' 12 months’ guar-
antee; 8 guineas, complete.—Mosby, 507, London

RRd.. Sheflield. (1169
})HILIPS 2515 2-valve Set, 240v. A.C., used about
3 months, perfect; £8/15, or highest offer.—DBox
7386, c/o The Wircless World. [1361
IDEAL HOME Receiver (‘' Wireless, World,” March
19th, 1930), London made to specification, lock-

CATALOGUE
TO CALLERS, BY POST 6d.
VISIT STAND 25
AT OLYMPIA
WILL DAY LTD.,

E_R—EE 1931

ic .
An A ckets are ; .
o lﬁvt% Z‘i)ve an excell:.ntsglr“p /
speclal o itner with solid {ors e %
cg;ntncltvgs any constr‘\‘l‘cts sare |
D i rst - class TeS A |
getlglgl gthlgr::ndcer !F'riﬂ?n‘;‘f: :‘(‘)!ln g Zf%
us "t .
bere pinnga tllv::éd ags in oné piece /2/
bered :‘p sockets. ertig ' 9 ;/
bt Peniamin Rad |
for the 3 .
togue. %
oy CLTD. ||
HE BENJAMIN ELECTRI 150(.) ]
1 riff Rd LONDON. N.17 Tottenbam
aril -

19, LISLE ST., W.C.2

np table cabinet; £12; or nearest; valves included;
cost £17.—Blood, Cliukéli St.,. Eye, -Suffolk, -~ [1354

Mention of *“ The Wireless World,” when writing to advertisers, will ensure prompt attention.

Regent : 0921.23.

the time of the exhibition; the 9d. may be deductéd
from any following order before the end of 1930, in
excess of £1.

PLEASE. Apply Early! Please send in your radio

wmaterial for part exchange credit early—and avoid

the rush; it will be a great season, good sets, good
components, and fine workmanship.

PPLEBY’S, where radio part exchange began.—

Chapel st.,

dington 8828 (3 lines). [0340

BURNDEPT Latest Model, Universal Screened Five,

for A.C. malns, covers 3 wavelengths, 16-38, 220-
560, 900-2100, without coil changing, 3 degress of
selectivity on each wavelength, very powerful; cost £43,
bargain, £23/10.—Box 7349, c/o The Wireless -"E:lnl‘;lé

3

BERCL]F D.C.2 All Mains Receiver, 200 to 250

volts D.C.; price £14/10; with valves and royal-
ties, suitable for M.C. speaker; particulars free; trade
inquiries  specially invited.—Simmonds Bros., 38,
Rabone Lane, Smethwick. [8734
YOUR Old Receiver or Components Taken in Part

Exchange for New; write to us bLefore purchasing
elsewhere, and obtain expert advice from wireless en-
gineer of 25 years’ professional wireless experience;
send a list of components or the components them-
selves, and we will quote you by return post; thou-
sands of satisfled clients.—Scientific Development Co.,
57, Guildhall St., Preston. [0226

TWO‘ 3-valve All-mains Sets, Pye, as brand new,
200-240 volts, list price £25; Philips 220 valts,
as new, list price £23; no reasonable offer refused, cash
required.—Box 401, c/o The Wireless World. [1402

@ WIRELESS World Kilomag Four, to specifications

including valves and baseboard, less cabinet,
attachment on rame panel converting intor powerful
superhet. for ultra short waves; nearest offer £15.—Box
7396, c/o T'he Wireless World. [1392

KI’P of Parts for Mullard Orgola Senifor, exactly to
specification, with baseboard and oak panel, with
or without valves; offers wanted also for Marconi
moving coil speaker chassis, 6-10-volt model, guaranteed
as new.—Ward, ' Fowr Winds,” Boscastle. f1393

ERRANTI 8.G.3, speaker, set and batteries con-
tained in handsonie oak cabinet; £15, cost £26;
buying mains.—Daniel, 14, 8unny Hill, Hendon. [1375

RIVATE Sale; each set real valne.—Famous

McMichael 5.G.4 table transportable, month old,
£19/10, present price £27/6; Cossor 2-valve Reinartz,
In metal cabinet, with valves, £4/15; 14in. attache
case 2-valve portable, complete, £5; also many com-
ponents.—Clark, 8, Blue Hall Mansions, Hammersmith,
W.6. [1363

'PHILIPS 2.valve Ali-electric Recaiver, 200v. 50c.,
only been used few weeks; owner made unforeseen
lmovo to D.C. district; absolutely new coundition, carry-
ing 1nakers’ guarantee; 10 guineas.—Blackburne, Sea
Rd., Bexhill. [1365

ACCUMULATORS—BATTERIES.
INCS.—Best quality (wired), No. 1, 8d. per doz.;

No. 2, sd. per doz.; order valued 5/- carriage
paid, otherwise 6d. for postage.—British Battery Co.,
Clarendon Rd., Watlord, Herts. [0258

ACCUMULATOR HIRE. s ¥

DO:\"T Buy Dry Batteries, join our servite; we keep
you continuously supplied with fully charged
C.A.V. high tension accumulators by regular exchanges,
anywhere within 12 miles of Charing Cross, for less
than the cost of unreliable dry batteries; nothing to
buy—no deposit, payment on each delivery or by
quarterly subscription; if your dry batteries have been
in use for one month or more, we definitely guarantee
| that accumulators will give better and more selective
receplion; we also give the same service with low
tension accumulators or maintain your own at equally .
advantageous terms, from the smallest portable size -
upwards; over 10,000 satisfied users.—Write or 'phone
now to London’s largest, most efficient and complete
wireléss accumulator service, for their interesting folder
B2, post free.—Radio Service (London), Ltd., 105, Tor-
riano Av., Camden Rd., NW.5. ‘Phone: North 0623
(3 lines). (8751

CHARGERS AND ELIMINATORS.

TANTALUM and Lionium for A.C. Rectifiers, blue .r
prints for inexpensive H.T. and L.T. chargers—

*

v

Blackwells Metallurgical Works, Ltd., Garston,,Livep’
pPool. [1209.}
AA2

St. Marylebone, London. Tel. : Pad- '
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Chargers and Eliminators.—Contd.

JKCO D.C. All Electric Eliminator. C.LA., new,
4 accept £7.—Teed, Victoria Rd., Wisbech, [1349

HILIPSON'S Safety H.T. Supply Units are FFamous
for Reliability and Silent Working.

UR New Prices Again Make Them Iamous for
Value; for D.C. mains model D.C.4 gives 120v. at
15 m.a., 27/6; D.C.5, 150v. at 26 ma., 1 fixed, 2 var.
tappings, 35/-; for A.C. mains model A.C.7, 120v. at
20 m.a., £3; A.C.5, 150v. at 30 m.a., 1 fixed, 2 var.
tappings, £3/17/6; A.C.6, for 25 cycle mains, £5.
HILIPSON'S Safety H.'T. Supply Units are Guaran-
teed for 12 months; write for our booklet, * Radio
Power.”
HILIPSON and Co., Ltd., Radio Engincers, Astley
Bridge. Bolton. 'Phone: 2038. ‘Grams: Salety,
Bolton. LEst. over £0 years. (0318

HESTER BROS.—AIll types of mains transformers
and chokes to any specification.—Chester DBros.,
495, Cambridge Rd., London, Ii.2.

HESTER BROS.-Type V.3 2204220v., 35 m.a., 5v.
1.6a., C.T., 4v. da. C.T., 27/6.

HESTER BROS.—Type W.10, for .T., 3 or 4, out-
put 135v. 50 m.a. and 4v. da., C.T.; 23/6.

HESTER BROS.—Smoothing chokes, constant in-
ductance, type 0.B.2, 45 henrys, 25 m.a.; 15/-

HESTER BROS.—Write for lists of standard
models. Please note change of address. (9798

R.‘\DlELLE D.C. 100 (200-250 D.C.), output 200
volts, 100 m.a., and 2 variable tappings; cost
£9/10, sell £3; brand now; sent c¢.0.d.—Driestley, 8,
Grosvenor Gardens, Muswell Ilill, N.10. [1355

ELIMI.\'ATOR Kits, transformer, choke, condensers,
valve, valve holder, resistanee, terminals; 36/
post. frce.

{ 100 Metal Cases, suitable eliminators, blue
‘ crackle enamel, size 9V xTX5l4in.. 4/-, post
free.—l"el-Ectric Radio, Garden St., Sheilield. [9963

| AVAGE'S Specialise in Wireless Power from the
Mains; reliable apparatus at reasonable prices.
S.&\'AGE'S Pransformer Laminations and Bakelite
Bobbins; intending home constructors should write |
R - .-susnsususo----( jor list.
3 = S.\VAGE'S Reliable Smoothing Condensers, 1,500
volts D.C. test, 1 mid. 2/-, 2 mfd. 3/-, 4 mid. 5/3;

THE WORLD'S
MOST
ECONOMICAL

BATTERY -
\

From “The Amatenr Pholographer.”

500 volts D.C. test, 1 mid. 1/6, 2 mid. 2/3, 4 mid. :
151/A0N 9
COLUMBIA

i For E U :
Or Very Ser Sk AVAGE’S Power Chokes for the Power Pentode Two, L \
' ' smoothing hL.C.BGG. 18.1-;bl outpqtt {J.C.lZ_GtP.G.. . N~k X .
; 19/6; many other types available, write for list. & 1 Rapio B Bar TERy
Y Of a Camera ® AVAGE'S Mains Traisformer for Westinghouse | g8 s SPC e o]
H.T.4 Unit, with additional winding. 4 volts. ! : NATIONAL CARBONCO =

centre tapped, 3 amps. 23/-; transformers for other

Westinghouse units available.

I S‘A\’AGE'S New I'oreign Listeners’ Four Equipment.
__Transformer, N.}.L.4, 33/-; smoothing choke,

C32G. 20/-; output choke, C32/0, 20/-.

Every camera owner can get
more pleasure out of photo=

graphy a‘nd better results by GAVAGE'S Mains Transfornicr B.1.4, 500.0.500 volis
di ¢ = 120 m.amps., 7% velts 3 amps., volis amps..
readlhng : The ]Arrllateur Photos= > "*“g’sl-)' N R e
! 2 tre tapped, specially developed to facilitate auto- o R
1 Sapner reguiarty. ! ﬁ?:tirce bi%\ls)pin all stages; 57/6. l!\c world’'s most econo-
” " " ' AVAGE'S Mains Transformer. Vv.T.37, 250-0-250 mical battery—Columbm
The AP. caters fpr all | 1v°l§.s 60 m.:mpsl.ésazvt;]r;sp;. a;rll{).ée?lt\;glttsa;ngmg 4780—Triple Capacity——
' : . | t. mp., 4 VO ko _ I -
Ey photographers, mcludlng be= 3sevf(1)11 sinst:unll)ent for n/modern receivers with automatic now costs only 17/6. It is
- i bias in every stage; 35/-. Pt i e o o
1 g}'nners and.advanced WOI’kQ[‘S, SAVAGE'S Mains Transformers and Power Choker om othf(]: wirll E1VC ryf .
- and contalns LQSSOnS for are carefully constructed ifrom first class ma‘terxals ooth No g power lo
. A A L with an exceptionally generous margin of safety; they hour after hour, day after
- Beginners ; Free Criticism of R iy guaranteed and may be purchased with con- day, month after month.
; Readers’ Prints; Answers to fidence. .. And sach  radio— pure,

N AVAGE'S, 146, DBishopsgate, London,
SAY Bhone: Bishopsgate 6998. [1283 evenly balanced, and en-

Queries ; Regular Competitions ;
tirely trouble free. Remem-

and a weekly Art Supplement

A New and Improved TLT. Eliminator Kits: .

f A ] : - [ ZA\AIS’)s?mblid rectiiyir?g unit (incorporating mains ber Columbia 4780—the
o particular  interest 10 | || transiormer, fuse. Westinghouse metal rectifier}: also battery you have waitedfor
pictorial yrkers H necessary condensers, heavy duty choke, etc., ready | 1 s ‘ :
p! al wor . { || mounted on baseboard, output 120 volts at 20 m.a., For largeSetsemploying power

g complete with 60-volt tapping, 49/6; 150 volts at 25 valves, Columbia ** Layerbilt™
[ m.a., 59/6; 200 volts at 28 m.a., 79/6; 7 days’ ap- —truly a battery ond a half.
el roval against cash; other Zampa kits and trans- No. 4486, 45 volts. 24/-
B | Toomers on request; let us quote to your own specifica- or 2- or 3-Valve Sets,
l tion.—Mic Wireless Co., Market St., Wellingborough. Columbia No. 4721. 10/6
(1378 For Portables, Columbia No.
18

i 4755, 99 volts. [
A I E ICKLE Chargers, A.C. mains, for 4- and 6-volt .99 0
he M_A UR TRaccll(xmulatorsfgoutput 0.5 amp., no upkeep; 18/6, Columbia Grid Bias Battery,
- carriage paid.—Benoit, 4, Manor Gardens, Gunnersbury 9 volts. No. 4756. 2]«
OTOGRAPHER | G ¥ -
A i i harger, 200 volt 50
& CINEMATOGRAPHER D.‘LVENSET Service Station Chi . ;
P 1 erfect working condition, with one spare
s " nator FrpTvnoag s & SamireT atve. e 1a  listed at_£35—Westlake, Church It
1380

Ashford, Middlesex. 'Phone : 48,

Every Wednesday 3d. LEARANCE._Heavy duty Burndept wire wound | IRRAAEDPNE BATTERIES

reSistapces, No. 1175, tapped for 330, 600, 750, N
o kst N No. 1177, 540, 1,000, 1150, and | J. R. MORRIS, Imperial House,

2,150 ohms, No. 1182, 2,500, 3,000, and 5,500 ohms, N )
~ ILIFFE-& SONS LTD, No_ 1185, 5,000 7,500, and’ 12,500 obms, No. 118, 15 Kingsway, London, W.C.2.
D .C.4. 000, 10,000, 15,000, au ] ohms, No. ' : .

orset House, Tudor Street, London, E.C.4. 22‘3200’ 145000, and 250,000 ohms; these are listed up Scotland: J. T. Cartwright, 3 Cadogan St., Glasgow.

- W.Wi37a. to 22/6 each and in original boxes, our price 3/- each. —_—_———————————]
@§ | “jrughes, 149, Chepstow Rd., Newport, Mon. [1373

A43 Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable
A E L
i, ——g %, o
Fiy- - - L ’ 4 L]

WWW.americanradiohistorv.com
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Chargers and Eliminators.—Contd.

JKCO H.T. Eliminator, 1v. 60, for A.C. 200-250
4 volts 50 cycles, output 60 m.a., 3 tappings, suit
5.G., power, etc., as new; £5 or offer; Burndept bat-
tery charger, 2--volt 15 amp., 30/--—Box 7394, c/o
The Wireless World. {1390

CABINETS.

] URNDEPT Slightly Used Leather Suit Case Type

Portable Wireless Cubinets, inside measurements
14,in.x14Lin., 12/6 each; Burndept oak eliminator
cabinets, 1314in.x 74n. x8in. deep, hinged lid, and uew,
Chepstow Rd.,

SCREENING BOXES

Specified [mmmm— Loud-Speakers.—Contd,
for the I EPOC}I Moving Coil Speakers.
“BAND PASS” Frocn. ‘
FOUR. Eroon -3

E POCH.
E POCH.

EPOCII.
POCH.—~A startling new seagon’s programme wil}

MAGNUM
ALUMINIUM

6/- each; carringe paid.—Ilughes, 149, -
Newport, Mon. [1374 P(’,’gﬂmea‘ed at Olympia.
VABINETS for All Requirements.—F. -\W. Ramsey, E
63, Shaltesbury St., London, N.1. Clerkenwell POCH.
7139. [9736 PoC
] IGBY'S Cabinets.—Table modsls in solid oak and E st
mahogany; from 11/6 to 71/-. EPOCH.
IGBY'S Cabinets, fitted with Radio r Resiston
D chbenite 1‘3} ’;‘lelteluiredr L S RRE G EPOCH.
IGBY'S Cabinets—DPedestal model, with separate o) 2 5
battery components; from 56/- to £12. EPOCH' New developments.
D[GBY‘S Cabinets Made to Customers’ own Designs. | - . EI’OCH.
= Pr——= :
DIGBY'S Cabinets.—Write for new 16-page art cata- | —_————— ]'_?‘POCH
logue.—F. Digby, 9, The Oval, Hackney Rd., E.2. 3 POCH.
‘Phone : Bishopsgate 6458. [0128 3 [ E
) Sjmilar to illustration, slze 41" x 6}" x 6". POCH.
CAB[NETS to Your Own Requirements; quotations Frosted finish. E £
by return.—Hammonds, 1, Stratford St., l:Nun- Epocn_
eaton. 1234
PRICE 5 / = EACH L POCH.—New models gatore.
COILS, 1 RANSFORMERS' ETC. or set of 5, including baseboards, 25/-.

TR ANSFORMERS and Chokes for Baitery Elimina-
- tors. —Chester Bros., 495, Cambridge Rd., Lon-
don, E.2. [9706

600 specified for the largest and most important
‘“ Wireless \World ”” receivers; 1/6 each, post Iree.—
Giroves Brothers, Bt. Mary’s Place, Shrewsbury. [1334

I,;AN’I)- PASS Four Coils, complete, 70/-; Tdeal Homne
receiver coils, 43/-; superhet. adaptor coils and
base. 24/-; S.G.S.W. Three, 4 coils, 34/-; additional
coils, 46/-.—Below.

and 1,000 ohms Decoupling Resistances,

BURNE-JONES

* Magnum ' H
|

EPOC“.

E POCH.

E POCIL

E POCIL.

EPOCII.

EPOCU.—-Tbis year we maintained our lead of two :
4 years ahead;. next ‘season's productions are many |
years ahead. £

EPOC".

We specialise in the *BAND PASS ” FOUR and can

supply as a constructional kil, ready wired and tested,

or paris separately.  Full pavticulars and interesting
literature free on request.

e

AND COMPANY LIMITED,

ouse, 296, Boro* High Street, London, §.E.1.
Tslephones : Hop 6257 & 6208.
—

] LGIONAL One.—Coils of
write for prices; Berclif coils for all popular sets:
trade supplied.-~Note new address: 38, Rabone Lane,

guaranteed accuracy;’
Smethwick, Simmonds Bros., the Original Coil People.

[1243

D.l Foreign Listener's Four, Colvern coils, coil

screens, chokes, Colvern resistances, 1 5,000, 4

10,000, all specification; £2 lot, cost. £3/1.—Vopt,

33a, Southchurch Av., Southend-on-Sea. [1366
DYNAMOS, ETC, ¢

HREE M-L Motor Generators, input 220v. D.C.

output 450v. 1).C., 300 m.a., 6v. 6a.; £5/10 each.
Below.

LECTRICAL Power Engineering, motor generator,
inpat, 100v. D.C., output 440v. D.C., 300 m.a.,
6a., as new; £6.—Below. |

RO’I‘,\R‘I Transformer by E.8. Co., input 110v,l
A.C., output approximately 450v. D.C., 250 m.a.,
£3 15.—Below.

FT"HREE B.T.H, Motor Generators Panatrope type,

input 200-250v. D.C., output 750v. D.C., 140
nua, in metal cases, £7/10 each; two ditto, input
110v. 1.C., similar output.—Franks, 42a, St. George's
8t., off Comnrercial Rd., London, E.1. ‘Phone: Royal
8546. [1360

|

|

[ ¢
<

18

8y.

GRAMOPHONES, PICK.-UPS, ETC.

T.H. Pigk-ups and Tone Arms, cranked; 22/6 each; :,
send for list.—G2VMl, 27a, Bridget St., Rughy. = | ¢

0,

B

[1265 |
T.H. Pick-up, with cranked tone arm, perfect, ' Q
25/-; also Mullard D spea 3, guaranteed.— |

ker,
3. Q

Pavne, 60, Garthorne Rd., B.E.2 [1353 |
SUPERB Selfcontained 5-valve Radio Gramophone,

200v. D.C., mahogsuy cabinet, eleettic motor,
Marconiphone pickap, R.K. speaker, awner moving to

OO

A.( cost £80, will sacrifice for £35—Write U.X.,

¢/o Streets, 6, Gracechurch 8i., E.C.3. [1362 &

UNUSED Celestion-Woodrofie Piok-up, ocost £4/3, ;’
sell £2; Decca portable, with 34 choicest records Q

in cas 8/6 each, 7 at 6/6 each, and | ¢
argain,

[1401

i including 7 at
3 ut 6/- each, wired for radio-gramophone, b
#£5/10.—Tetley 9, Prince Wales Terrace, W.8.

LOUD-SPEAKERS.

]}AKEB'S SELHURST RADIO 36-page Booklet,
* Bound Advice is Yours for the Ask

SO0

| Vi 0g "’; wrlte
now {Or gpew edition: see. displayed advertisement opn .’
page 18. [02%1

Mention of ** The Wireless

FEOOTOO OO

' PILOT LEADS !

World,” when writing fo advertisers, will ensure prom/;t attention,

-

E POCH.
E POCH.
E POCH.
E POCH.
E POCH.—Stand No. 203

EPOC][.

'EPocu.

EPOCI[

EPO('I[.

EPOCH.

E POCH.—~Demonsiration
ROE . = EFocH

“THE PILOT LF. TRANS- | Rrocn

<m
FORMER IS A COMPONENT ! EPOC"f

-

Room O.

THAT SPEAKS FOR ITSELF Froun.
IN A SET.” Froct.

—1'he Technical Editor 3 -
« > IRE 2 3 POCH.—Don't fail to call and see {and hear) uie
POPULAR WIRELESS, .August 23rd, 1930 S Ay

E POCIL. P
EPOC‘H.
EPO( 'H.
POCH.

EPOCH.

EPOCII.—Send your name
W.8.4 ready shortly.

EPOCH.

EPOCH.

EPOCH.

POCH.

EPOUH:

POCH RADIO MANUFACTURING Co., Lid.
Farringdon Av. (near Ludgate and Holborn Cir-
cuses). 'Phone: Central 1971, - (1342 -L

AEIMES

. ke

CLEAR & CRISP REPRODUCTION

NO RESONANCE
In three ratios: 2-1, 3}-1, 5-1

EACH 9/6
ENSURES PERFECT RECEPTION

Write for Catalogues of all parts manufactured
by the Pilot Radio and Tube Corporaifon of
Lawrence, US.A., t0:—

THOMAS A. ROWLEY L,
59, Skinner Lane, Birmingham
Sole agenls for Great Britain and Ireland.

LY
for the wdw catalogues

wWwWWwW.americanradiohistorv.com
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TUNING

COILS

and METHODS
of TUNING.
(1925)
By W. JAMES.

VERY useful manual

giving the maximum
¢f information on the sub-
ject.  Following a simple
explanation of the princi-
ples of wireless, the author
discusses the many methods
of tuning circuits, with
explanations of spade,
condenser and variometer
tuning. Other chapters
treat in detail of the choice,
construction and design of
coils, and give particulars
as to size of coil required,

the ~best shape, size of
wire, type of insulation,
and special uses of the

various coils.

Price 2’6 net.
By Post 2/10.

From leading booksellers or
divect from the Publishers.:

ILIFFE & SONS LIMITED,

W5

Dorset House, Tudor Street,
? LONDON,
EC4

Loud-Speakers.—Contd.

- EALISTIC SPEAKERS.”"—All-wood diaphragm
chassis, will it any unit, 27/6; sénd to-day for
particulars * How to Build a Wonderful Speaker '’; we
also manufacture complete speakers, ranging from
§3/'10 to £25.—'° Realistic Speakers,” 72, Penton St.,
.1. 12

96

EW A.C. Rola, cost £8/10. sell £4/5; FEpoch

: 6-volt Public Address, cost £5/8/6, and spare
diaphragm, £1 lot, £2/10; 25-1 transformer. 6 -.-

Newth, 31, George St., 1lanover Sq., London, W.1.
(1356

urns), R. and B. choke,
129, Stapleton Hall
[1369

AKER'S S.P, (240v./2,500
P.M.24A; £7 or nearesl,

Rd., N.4.

45/_ Magnavox Moving Coil, rebuilt equal to
. new with X-core pattern pole piece, 6-volt

type, with input transformer.—Below.

55/-

Below.

SUPER Sensitive Magnavox M.C. Speakers. 200- Lo
240-vo't A.C., with input transformers; £4.

UARANTEED Genuine Magnavox  Speakers:
cheques nd P.O.s crossed *“ Sound Sales,” please,

or c.o.d. if required.—Sound Sales, Tremlett Grove.
Highgate. [1388

Magnavox Speakers, M.C.,, 7% cone. with
input transformer; less transformer, 45/-.

VALVES.

MPLIFIER Valve.—If you reguire power you can-
A not do better than one of thesc (or matched n
pairs i required).

FILA]\IENT Volts 6, plate volts 400 (maximum).
grid bias 84 volts (approx.}, impedance 800 ohms,
amplification factor 3.8, mutual conductance 4.35
m.a'/volts; price £5/10; see article " The Wireless
World,” 24th July, 1929, then send to North London
Valve Co., Ltd., 2215, Cazenove Rd., Stoke Newington,
London, N.16. [0341

ALVES, only wused for one demonstration, as
follows : —Marconi, 1 H410, (2) P4l10, (2) L4lo,

5/- each Mullard, (3) P.M.1 L.¥. (2) P.M4D.X,
5/- each; (4) P.M.254s, 7/-; (1) P.M.4, 6/-—Stewart,
Delliefure, Grantown-on-Spey. (1309

ISSEN Pentode, 10/6; P625, P625A, PM252, 6/6;
PX650, 2208G, 7/6; PM6, 5/-; Cossor 610HYT,
HL610, DES5A, 4/-: all perfect; others.—48, Wake
Green Rd., Birmingham. (1377

NL.14, 12/6; PMA4D, 4/6; PAL.24, 12/6; the
. set 25/-; perfect.—Joinson, 529, Hagley Rd. West,
Quinton, Birmingham. (1386

RAND New, 1 M.O. P625a, 1 M.O. P625, 2
P:M.5b; 15/- the 4.—Tetley, 9, Prince Wales
Terrace, W.8. (1398

WIRE.

NAMELLED D.S.C., D.C.C., all gauges stocked;
fuse wire, blowing 0.75 amp. upwards.—Frost.
.B.—Change of address from 54, Clerkenwell Rd.
to larger premises, 132, St. John's St., E.C.1.—
Frost, Wire Specialist. [1397

COMPONENTS, ETC., FOR SALE.

BELLING»LEE Panel Fittings are designed to give
an expert finish to any home-constructed set;
cabalogue post iree.—Belling and Lec, Ltd., Queensway
Works, Pounders End, Middlesex. (o018

OMPONENTS Lent on Hire.—Details from Alex-
ander Black, Wireless Doctor, 55, 11‘.bury[ St.é
032

3.W.1. Sloane 1655.
.C. Speakers, pick-ups, cone speakers, microFl\ones,
transformers, etc.; send for - list.—G2VM, 27a,
Bridget St., Rughy. (1264

ANKRUPT Stock.—10 super desk Recordaphone
microphones, each conlaining 12 small mikes,
indicator, switch, signal lamp holders, in polished
oak cabimets; cost £5 each, my price 17/6, carriage

paid.—Below.
10 3.valve Push-pull Amplifiers, each containing one
Ferranti A.F.3C, ditto O.P24C, decoupling re-
sistances, Hydra condensers, wired O.K., suitable for
radiogram work; 32/6 each, carriage paid; to callers,
in 5.30-7.30 evenings.—'Phone: Royal 8546. Franks,
42a, St. George's St., Cannon St. Rd., off Commercial
Rd., London, k.1, {1359

OMPONENTS as Follows, guaranteed In every
way :—Ferranti anode feed unit, type 3, 10/-;
Ferranti O.P.M.2(C), :18/-; Ferranti A.F.50, 20/-;
Marconi Ideal 2.7-1, 8/-; 1 Amplion Lion L18 power
chassis, £3, or offer; (1) as new (charged) W.J. 60-

volt Ixide accumulator; (2) D.F.G. 2volt; (2)
D.H.G. 2-volt, all guaranteed .as_new and on first,
1 charge: offers .wanted.—Apply Stewart, Delliefure,
Grantown-on-Spey: [1310

wWwWWwW.americanradiohistorv.com
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Save Money
in
Battery
Consumption

Use the Lotus
All Mains Unit

Dispense with both H.T. and
L.T. batteries, and enjoy a
strong, steady supply of power
direct from the A.C. Mains
electric light current, at a
nominal cost. Save the ex-
pense, time and trouble of
continually having to re-
charge your batteries, and
ensure a regular supply of
power whenever you want 1t.
Price £7 :7:0, or 1373
down and 11 equal monthly
instalments.

Ask your dealer for details of
the Lotus All Mains Unit for
converting the Osram ‘‘ Music
Magnet ” to All Electric.
Same price as above.

For the conversion of D.C.
H.T. Eliminators to A.C., the
Lotus Power Rectifier Unit,
price £5:0:0, or 9/~ down
and 11 equal monthly 1n-
stalments.
Write for full particulars.
I_ SEE LOTUS AT o?nvf;m-,—;
STAND 30. l

g b

Garnett, Whiteley & Co., Ltd.
Lotus Works, Mill Lane, Liverpool.

Causton

Advertisements for ** The Wireless World ' are only accepted from firms we Uelieve to be thoroughly reliable.
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MICROPHONES

You will get the best and cheapest selection
of Microphones for all purposes at 218
Upper Thames Street, E.C. Electradix
Mikes are used everywhere. Broadcast
Mikes, £12, £6 and £2, for publicaddress.
Announcers’ Hand or Stand Mikes, 15 -.
Wrlst Speech Microphones, 10/6. Solo
Hand Mlikes t107B in brass case, 3/6.
Micropbone Units for making multiple
mikes, 4/6. Skinderviken Buttons, 3/6.
W.E. Service Speech Buttons, 10d. Bogk-
let ¢ Wonders of the Aticrophone," 6d.
Add postage on above.

New Aug.-Sept. Sale List just issued.
Free for stamped addressed envelope.

Mlcrophone Specialists,
ELECTRADIX RADIOS,
218 Upper Thames Street, E.C.4

BONA FIDE TRADERS' GUIDE.

Send for our comprehensive Illustrated List,
QUICK SERVICRE. QUICK SERVICE,

THE QUALITY HOUSE,

PERSEUS MFG. CO., LTD. (Dept W.w.y.
BRANSTONE RD., BURTON-ON-TRENT.

CABINETS

lor D.C. Il in Polished Oak and to specificatia
T .“ ..... 1 y o i &’

d

Al {1ird

L )
Baw Plate. ppice £3:7:6.
Send fov Catalo pues to
RIGBY & WOOLFENDEN, ROCHDALE
Paome - 2048

reaction, 8/-; 3 tropalormers, /- cach: Blue Bpot
f pick-up, 10/5; 2 Usram P62SAs. 7/6 each: Mazda
)| LF.607, 8/-; Marconi D.E P.610, 5 » 2 PME Ay
- each; U4 rectifioy, 5/.; US rectifier, 7/6: all guar
C an perfoch.—Green, ' 4, Harrew Rd., Wallasey.
Blandand Bocket 14, ench Fiuge ﬁ onch { {1352
< St LT 4 e 14 ok | | JoXPERIMESTER'S Surplus. mosuy ueed: cost over
3. J. BASYICK & BO%E, 118, Barhili Row, 4 £6, accept £1; posteard far list,—Tetley, 9, Prince
Laddes, RCL | Wales Terrace, W.8 {1399
1 =-1 C == SIFA.\I Muving Coll Millismp Meter., 12/6: LT,
b charger, 10/-; send for lisl —F. W. Forshaw, Flix-
! Peg s jars o Rd., Urmeton, Manchester, {1383
_ B2 e ———— '\ TIRELESS Components for Sale, 6-volt valves
m——— Dinue coils, ele.—Writs Morris, 256, 8t. Helens
MAKE A QRAMOPHONE AT‘R:L Balien. [l.!ml
< phop riies. Or bay Catanols | ARGAINS Puwchased trum Manufacturer Now Out
:-.?“"i.?u.w“LL'“i}' B of Buginess —Coutralah 500,000 chun wolume oon.
Velvol turetable, swas ares wetaf | 0ls, 37-; Igranis 10,000 ohm ditto, 2/6; G.EC. wans
seutdbox, ampiiber, poodls mys, toy | forers, 3 & 1 re 776, R.l. outpul wanslormers,
£1188 pr. xad Wi yow owx | matio 28 to 1,°10/-; Perrsnti O.P.AL4 outpuy, 13/6;
Vsbuicl, PortaldeQramaphanes troen | valve holders. Lotus, Harlie, and W.B. 4- anc S.pin
;_ﬂ’}umuy u&-mmaa ! 81!_ each; Ferranti Is.c. mui.. .n“r lx'vni‘) % nzol-
S S4pp. Ontaligye, Draving | palr: Duilily pew iype lever switehes, D.
o How to Mok Grame | DP.DIT 2/6, 5, 9., 6ihrow /. each; Mel-Vick reaisc.
REGENTY FITTINGS 0O. (W .0, at 500,000 chmas, 6d.; Mullard grid leak type re-
126 Ol4 Sues, Lemdos, EC,1 | aittances, 10,000, 50.000, 1 meg. and 2 meg. 6d4. each ;
N i— wee genuine Harlie lono arms and pick-ups. complete, 2276 >
= Manstridge coudensers, 500 volt. test, 1. ALFP. A6,
CHOKES 2 MF 2/, 4 MF. 2/6. 6 \.F. 5/6; Blue Spot 66K
unils. 10/-; a quanlity of Zenite vityeous resistance
guasantosd tubes, various chmage values, 2/6 each; black and
iy | it 4G i, ey 5 hols, ML
b .t - ; 100-volt eliminatar far .T.. and gr
= » for  smoothing circuits | bisa,” Met Vick, 50/.; HT.H, tone arms, lem picks

b clinnators  dealing with curvents

Yoo 10 300 milli amperes s
inductance yo berries, ddfes |
fa .

_hans® REPAIRS
Note of lt.ov. er'zum'

Loudspeaker or Headphoaes

Af repa teh within
48 HOURS TWELYE MONTHS®

GUARANTEE
with each repair. 3.~ Post Pree. Terms fo Trads.

TransrorMER Repair Co. |

Depe W,
083, GARRATT LANE, TOOTING, LONDON, 8.W.17 1

Mewtion of ** The Wiraless World,” when writing to advertisers, will ensure prompt qligntion,

Components, Ete., for Sale.—Contd.

RETAILERS' Bankrupt Btock. all genuine, Polar
1 Idri?l slow motion” varlable condensers, 0.0005;
eacn,

(‘OSSOR Transformers, 13/.; R.I. Hypermu, 13/.;

A.F.3C Ferranti, 16/6; these Ferrantl P.P. trans
formers may be used as ord
mucore transformers, 13/-

33/6

JRAHAM Farish Resistances,
(' able decoupling, ete., 2,000 o
160 thousand ohms, 1/6 each:
thonsand ohms, 1/- each: these 1
in parallel, for heavy duty.

(‘ONDE!\'SERS. fixed, Hydra 2 m.f.,
Hydra 4 m{. 35pv. working,
tost, 3,3 cach; Hydra
wmica 0.0003, moulded case, 7d.
\‘EOONDHAND Goods. —Climax
L transformer, 18,6; T.C.0,
iauble. 2,000+2,000, 16/6 esch; T
workiog, 6/-; Hydra 4 m{., 700v.
Hydrs 4 m.i 1,000v, working. 9/-:
m.L, B80Ov. working, 2/8 eachs Hydrs 1
working, 278 each: Dublier R.0.C. units, 8
Al-rwmi‘b'nlwe::“ cutput ransiormer, 12}6;
g’q[‘;’ oulput transformer for M.QO. ipeakers, 0.P.4C

inary; also Mullard Per-
. Garrard D.8 motors 10A,

hws, 3, 4, 5, 30, 100,
also 250,

4/8 each; ditto 500v.

working.

(3 A RYALL 182, Kenuvinglon Rd. Callers” after
6 (1358

upjk, ex-army, input 32 output
Ying case, smit experimeuter, 22/6,
carriage pa pair_of Monotune 3in. coils
and g C.P. "A)

sen spesker unit
Wanied, Ferranti 7
for Ferranii 3 ta

kabridge, Sheffield

ADIO NOUSE, HUDDERSFILLD.
ability Wireless Guide,

lx;e upon

15,

request by Messms,
Macaulay Bt., Hudders
*JIART Exchange.
ceivers for Bale.—Beien
|- Guiddhall St,, Preston.

'I IVERPOOL
. tifler
divo, 210v.-@v
ay 50 wma, 13
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cheaite formers. 1/-; Harlic maving cail Joud-speakers,
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SEPTEMBER I0TH, 1G30.

Ma . l un .‘b
INCORPORATING WESTINGHODSE
REQTIFIEN.

MAKE YOUR PREBENT
BET "ALL ELECTRIC. "' Nos
more batteries .. no trouble.,
no attentlon. Everlasting ...
cheaper than the continual
cost of dry batteries.
TANNOY Mains Units are
available for H.T.or L.T. or
combined units suitable for
practically any set including
portables. Switch on...
that’s all,

make your

RADIO

“ALL ELECTRIC”

Tannoy Products, !-7, Dalton St., S.E.27.

THE POLYTECHNIC,
REGENT STREET, W.1.
BLECTRICAL ENGINEERING DEPARTMENY. WIRELESS
AND HIGH FREQUEXNCY SECTION,

Session 1930-31. )
Courses and Clamses in “WIRELFSS AXD RIQH
YREQUEBNCY ENGINRERING exiending over a period of
FIVE YEARS 2nd sultable for thuse eugaged in ar desirous
ir:“’nmznu the Wineless, Gramophooe of Talking Film
usiries

Cowwues prepare for the Graduatealdp Examination of e

LEE., and City and Guilds Groupod Conrse Certifiogtes.
Beision cOm menees September 2284, 1830.

Enrolments : Septesuber 3565 to 19t trom 6.00 8.0 p.m.

{
l-—

Fell s ticwiers sad prctus  from the Direciwr o
durerion.

METAL CABINETS

for atl Wireless World sets from 22/G.

Aluminjum screening boxes, all sizes, to

order. Standard ¢lze from stock,
6% 8x 6}, price @/= each,

W. M. PARKER, Sheetmetal Workers,
Back Autumn Terrace, Leeds Vel, 52859,

SEE THE COMI;LETE RANGE
NEW POLAR CONDENSERS

STAND 118
OLYMPIA
List free

WINGROVE & ROGERS Ltd.
188-9, Strand, London, W.C.4.

“TILTRACK’

TR
At STEEL STORES 5

For the Wireless Experimenter,
Factor and Retaller,
Fell Prticwiare/rom Sobs ---.hem---rwr oad

BERTRAM THOMAS
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ADVERTISEMENTS. 23

Components, Etc., For Sale.—Contd.

OVERNMENT Surplus Mark 11 2-valve Trans

mittere, 10/6; B.T.H. generators, }1.T.950, 37/6;
Mark 11l 2-valve sets, 17/6; Veeder. counters, l//.‘
headphone cords, 8d.; hot wire ampmeters, 3/6;
Rotax 8-way swilchhoa¥ds, 2/6; Amplion units,
A.R,58, 7/6; 3-valve armplifiers. 17/6; 2 M.F. con-
densers, 1/6; plus carringe.—Cimden Burplus Mart, 25,
King Bt., Cimden Town, N.W.1. (1396

(OUR G. R, Lyons 30K.C. Transtformers, 3 1.L.210,
and 3 D.E.3, 2 Colvern couplers. A.F.3 and R.1
trgnsformers, quantity sundries, equal new; £3; no
callers.—Turner, 7, Irene Rd., 8.W.6. [1371

MISCELLANEOUS.

Sco'm' HESSIONS and Co., Great Britain's Radle
doctors, officlally approved as wireless repairers
hr Radin Boclety ot Great Britain and Wireless League;
old sets o! every type repaired, rebuift, modernised;
sond sot for immediafe quotation,

COTT SESBIONS and Co.—New sets constructed
with your or our components, guaranteed finest
workmanship; we specialire in " The Wireless World ™
olrcuits; remember, we have satisfied cuatomers
throughout the British Isles and in three Continents;
#l you so dcsire, we will deslgn and construct high
grado apparatus to sult your especlal circumstances for
quallty, range nnd celectivity. ~Tel. : Tudor 5326. Mus-

well Hill, London, N.10. [oz62
ALEXANDER BLACK,
Wiroless Doctor, will eall (London

TllE Orlflnnl
and Home Couuties) and cure your set,

CONSUL’I‘ATIONS by Appointment without Obliga-
tion; sets installed, maintained and brought up
to date; componerts and McMichael portable sets on
hire; purity reproduction specialists.

55, Ebury 8t., Victoria, 8.W.1, Sloane 1655,
{0277

JABY Payments.—We supply. by easy payments,

components, accessorles, and sets, any make; 107
down, bnlance spread over 11 months.—Send list ol
requirements to London Radio Bupply €Co., 11, Oat
Lane, London, E.C.2. [0337

ILLIAMKTERS,—~Flush  Weston 0-10,
triple range, volt and milliamp., 0-30, as new;

hall list prico.—8atchell, 33, Redesrinle Ht., Cheisen,

) B.W.3. {1370 |
! -!llIIIEIIIII-IIlIIIII.EIIIIIllllllﬂllllll!lIIEIIIEIEI

ENGINEEILB—-ImpDrtunt Notice.—Results now to
hand show that 93% of our candittates pass their
exama, at the firsgy attempt. o remarkable record un
approached by any other organisation and showing
why wo alode guarantee No Pass—Nd Fee 93
out ol every 100 ordinary men can _succeed, why
should you remain in tho rnnks? Now is the time to
get busy and investigate. Our handbook, '* Engineer-
g Opportunities,” explains tho most simple and
nuuqoaulful home atudy methods of passing B.S(_‘,.
AM.I.Mech.E, AMICE, AMILEE, ANMILAE.
GY.0.,, O. and G., Matric., ete,, exams. This book
outlines courses in all branches of clvil, mech., elec.,
motor and wireless engineering, shows the unique
ndvantages of our Appoiniments Dept. and _includes
w britliant foreworq by Prol. A. M. Lc\y, in which
he shows clearly the chances you hré missing; sen‘d
for fieg handbook now {state branoh, post or exam.).
Niritish  Institute of Engineering Technology. 87,
Bhakespeare House, 29-31, Oxford St., London. [1344

OME to Stand 229, Olympia. and se6 an amateur
transmitting station.—The Radio Society of Great
its Emplire—Wide Feltow-

Britain welcomes you mto

ship. [1348
LIDE Rules, nll types and makes; &cales, rulers,
* ponc te tor particulars. or ‘pilons City 8022.

pencils; wr
~—R, A. Harris, 146a,

WANTED.

200-Vo\t A.Q. Electric_ Gramophone
BT H. preferted.— Perrin. 156,
High 8t., S.K.1.

OTUS Romote Controls, 2-valt valves ({as new),
L Metel rectifiers, L.8 unit, electric motor, 2 good
transformers, H.T. acoumulatars and other oddments;
wust be chenp and as now.—dd4, George St., Cheetham
Hill, Manchoster. (1403

ANTED, two Lissen old type varinble condensers,
0.001, with two dial revolutions.—Gordon
Btowart, Ipswioh. (1385
3 1GU Test Eliminator Condenser, also output filter
'3 choka.—Spencer, Botolph’s Corner, Sc\-cum\hs.uz

Queen Victoria St., E.C.4. [1364

Motor,
Borough
[134

PATENT AGENTS.

. ATRENTS and Tiado Marks, British and foreign.—
Goe aund Co. (H. V. . Geo, Member R.8.G.B. and
M.ILR.E.), 51.52, Chancery lLano, loodon, W.C.2.
“Phone; Holborn 1585 [oo01
ING'S PATENT AQENCY. Ltd., 146a, Queen Vie-
toria 8t.,, K.C.d4.—1'ree advice and handbook on
yatonting inventions and registering trade marks by
istored abe {0002

A47

nts with 43 yoars® experienco.

Ferranti |

REPAIRS.

COTT SESSIONS and Co., Great Britain’s radio
» doctors; read advertisement under Miscellaneous
column. {0263

GUARANTEED Repairs by Experts.—Loud-speakers,
headphones, cone units. pick-ups, any type, re-
wound, remagnetised, and adjusted post free 4/-; trans-
formers, from 4/-—Howell, 91, Morley Hill, Enfield,
Middlesex. [9555

YOUR Transtormer Repaired or Rewound and Re-
turned Promptly; 3/6, post free.—James, 190,
Bitterne Rd., Southampton. [1384

AGENCIES.

SOLE District Agents required, few districts, for

k well-known make loud speakers.—Box 7398, c/o |

The Wireless. World. [1395

EXCHANGE.
JBELL WIRELESS, Lud,

205, Uxbridge Rd., W.13,

PIONEERS of Radio Pagrt Exchange; tip-top allow-
ance, every deal on s merits.
E Wapt Speakers, gramophoncs, radiograms, com-
plete sets, etc.; don't confuse other part ex-
change offers with ours, we are unique; economise
and save moncy. [1387
B.'I‘.Il'. Pick-up, with Garrard motor, new. for M.C.
speaker or components.—Walton, 15, Victor Terr.,
Halifax. [1381

SITUATIONS VACANT.

EST Room Supervisor required by Prominent Radio
Factory in N.W. Ioudon. previous experience
essential, progressive opportunity to the right man
Apply, stating age, salary and experience, to Box
7397, ¢/o The Wireless World. [1394

SITUATIONS WANTED.

DVERTISER (25), 8 years’ technical experience,

3 years on rdesign and operation nf public address
amplifiers and servicing, high class all mains receivers
and radiograms, requires situation.—BM/MHTV, Lon
don, W.C.1. [1279

Situations Wanted.—Contd.

DVERTI.SER.' 32, keen on radio, evenings I[ree,
L. seeks situation as part time service agent.—Hal-
britter, 114, Park Rd., Crouch End, N.8. (1357

|
| Y OUNG Man (23) Requires Situation with Radio
 Firm, thoroughly conversant with testing and
building all types of receivers, M.C. speakers, public
address systems, etc.. or maintenance work; pood
demonstrator.—Box 7350, c¢/o The Wireless World,
‘ [1345

| RANSFORMER Designer Requires Post.

managing and production of H.F., LF. and
power transformers experience; accept post as de-
siguer, manager or foreman to firm just starting wire-

works

less; minimum &6.-Box 7351, ¢/o The Wireless
World. [1347
N-ARMY (Roval Corps of Signals) Wireless
Operator, with 6 years' experience in the care

| and maintenance of wireless and telegraphic appara-
tus, who also holds a recent P.M.G., reguires a
situation; would accept a low wage to begin with
in order to demonstrate ability 1f ultimate prospects
—Box 17380, cfo The Wireless World. [1350

CAPABLE Young Man, well educated, considerable
technical knowledge, seven years’ experience in
trade, requires situation; excellent references.—Harris,
5, Martaban Rd., Stoke Newington, N.16. (1367

YOUNG Man (22) requires Situation with Radio
| Firm, practical and technical knowledge, set
building, repairing, salesman, portable set demonstra-
tion, able to drive car.—Box 7395, c¢/o The Wireless
World. [1391

12 Years’ Experience. trapsmitting. radiogran
television, electrical repairs; go anvwhere: age
26; wage £3.—Wynmouth Villas, Tunb.idece Rd.,
Southend-on-Sea. [1379

| BOOKS, INSTRUCTION, ETC.

| FREE: Inventor’s Guide on Patents —T. A. A, 253.
| {(W). Gray’s Inn Rd., London, W.C.1. 16373
X IRELESS MANUAL " (1930 edition). By Cap-
| tain J. Frost.—A popular, practical, non-
te¢hnical guide to choice of set, imstallation. use and
maintenance; learn how to secure perfect reception.

1tlustrated, 5/- net. from a bookseller, or Pitman’s,

| Parker 8t., Kingsway, W.C.2. (1145
HHAT Offers?—Over 100 " Wireless Worlds,”
1927-28-29.—Tetley, 9, Prince Wales Terrace,

w.8. [1400

]

! CLIXH liabl n -

C —for reliable contact 2

........... P |

N Your make-and-break connections are the most | STAND .

& U o) important in your set and unless they arereliable : 2

: Saiad you will have trouble, difficult to trace. Fit G. 131 g
OLYMPIA Clix and avoid all trouble. ; OLYMPIA

7.

air-dielectrically

No..25 Pas.
SOLID PLUG.
Maximum tensilestrength
For use .with Resilient
Sockets, Engraved or
Plain, Red or Black, 2d.

No. 6. ANODE
CONNECTOR.
folid Pln tag s perman-
ently . Bxed to 8.G. vulve
termlna). The resilient socket
givee certaln contact. Im-
poesible to short Anywhere.

Prioe 3d.

WWW.americanradiohistorv.com

Incorporating the new Resilient Sockets.
tact with solid or any other type of valve pin. Sockets

[ ]

]

T

W om

. n

£NUY .

]

[ ]

[ ]

No. Prov. Pat. Reg. Des. ]
4/5 PIN VALVE HOLDER. soubin,) ]
Perfe.c von- GROOVE =1

insmated and self-aligning.  Im- o 5
possible to blow valves. & o | ]
Type B for Baseboard Mounting : XNo. 22 Pro. Pat. =
With Screw 10d. RESILIENT =
Without Screw Terminal 8d. SOCKETS. ]
The Clix revolutionary ]

method of plug and socket ]

contact in which the ]

helically slotted resilient =

No. 6. Prov. Pal. Reg.

There are Clix for every type of con-
nection. Write[orillustratedleaflet“ W."”

LECTRO LINX, Ltd., 254 VAUXHALL BRIDGE ROAD, S.W.1
SEEEEEEEEEEEEEEESEENEEEEESEEEEEEEEEEEEN SN NN EEEEERENE
Advertisemeants for ** The Wireless World ** are only accepted from firms we believe to be thoroughly veliable.

socket grips the plug, is
the only means of ob-
taining reliable contact
with every type of plug.
22 UNINSULATED SOCKET.
Long, 14d. Short, 1d.
24, INSULATED SOCKET
for metal panel. Red or
Biack, 24.

ERANDEGEEERRAR
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Dubitier Conde: <e.‘C-‘ (1925), Lid Cover iii, Morris, J. R. i e Gl T P Pk Bt s Varley (Oliver IEell Control}, B T 2
Lastick, J. J., & Sous . O Y Mullard Wireless Service Co., Lid. ¥ B Westinghouse Brake & Saxby Signal
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erranti, Ltd. FiSae T g 15 Player's . s 16 Wireless World Competition .. 8

%m— it was WONDERFUL __#
~ it is still MORE WONDE

Mo

R

SUPER SPEAKER UNIT

@

A tremendous success in 1930, the new improvements and
modifications in the design of the famous ** KUKOO ”* will
make it more popular still in 1931. The improvements
now enable the “KUKOO ™ to give extremely powerful
and yet sweet xeproduction on practically any wireless set
no matter how small or how large the output.

It has always been claimed with full justification that the
**KUKOO "’ gives Moving Coil results—and as a matter of
factit is far better than many M.C. Speakers, Beautifully
sweet and pure throughout the full range of transmitted
frequencies—it is, without exaggeration, sterling value

YOU MUST CERTAINLY GIVE ONE A TRIAL.

Sole Patentees & Manufacturers :—
THE SHEFFIELD MAGNET CO.

4 B o ec nearo AT OLYMPIA
BROAD LAN E, SHEFFI D. .
"Phone :—20866. oen STAND I25

. \ ’
‘Grams :—Muagnet 20866 Sheflield OR IN DEMONSTRAT'OT RO?"M . M
: _ ] September 19~27

POSTAGE 94

Unrivalled for all
WIRELESS & ELECTRICAL Purposes.
® Write to Magnet Dept.
* Jor Latest Bookiet,

®
DARWINS LIMITED, Fitzwilliam Works, SHEFFIELD.
London Office: 8o, Bishopsgate, E.C.z.

SUPPLIED IN SIX FINISHES

Semi-Polished Blaok Semi-Polished Mahogany.
Highly Polished Black Highly Polished Mahogany
Matt Cube Surface.

Obtainable from most wireless dealers.
Advertlscnient of H. B, Poliar & Co., Lid., Station Buildings, ROCHDA

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention. A48

WWwW.americanradiohistorv.com
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ADVERTISEMENTS. il

IMPORTANT
PRICE

AND RESISTANCES

SEPT I" 1930

Product Old Price New Price
K.C. 12/- 11)-
Midget Condenser 5/6 4/.
Dumetohms 2/6
Various reductions
FIXED PAPER RESISTANCES
CONDENSERS CONDENSERS Old New
ew T e o 5
Type lg;lcdc ll;\liccvz Type Price Price , » Price Price
610 and 620 400 v D.C. Test 10,000
g 0it0.09 ... 2]- 1/9  40,0000hms 6/6 4/6
«00003t0.0009 26 L/8 Ty T TUgL 110 50,000 .. 66 Sl
ooLand 00z 3k 2- 25 T 2y 23 60000 .. 66 -
0d3" " .. 3 23 2oy P 2 q0000 . 66 66
006 .. .. 3- 26 3040 » noreduction 80,000
01 .. .4l 3 5060 , " 100,0000hms 6/6 66
8 .. .12 11 150,000 ,, 96 9/6
bq7. 10 .15l- 1416 500,000 e o
01 3;- 500 v. D C. Test I ” !
02 o 5[6 36 no reduction 230,000 ., 113 9/6
05 .. no reduction 800v D C Test 300,000 . 13- 1L-
1 8/6 1 3'3 2/3 X r
2 o Tsl6 14 6 25 . L33 29 Prices complete with
29 o 19 18 8 . 33 3k holder

DUBILIER

CONDENSER CO. (1925) LTD.

We are exhibiting at Stand S0,
THE NATIONAL RADIO EXHIBITION,
Olympin (New Hall),
September 19—-27¢th, 1930.
Dubilier Condenser Co. (1925) Ltd.,,
Ducon Works, Victorin Road, North Acton, London, W.3

Advertisements for

If you want to keep your set up-to-date
come straight to Radiolympia. See

the latest marvels of the Radio world.
The most modern sets, the most efficient
components. And everywhere you will
sense an ever-increasing simplicity of
control. Radio has become a necessity
like tap water and electric light—and now
Radio is just as simple to operate. At
the touch of a switch you have the voice
of the world —all the news, the enter-
tainment and the wisdom of all countries.
Toknowhow best to enjoy these marvels

Come to the

) /
A

At/ 110
and marve/
NEW HALL OLYMPIA

SEPT 19-27  pancine

PROMOTED BY THE RADIO MANUFACTURERS' ASSOCIATION

‘* The Wirelass World ' are only accepted from firms we believe to be thoroughly reliably

WWW.americanradiohistorv.com


www.americanradiohistory.com

1v. ADVERTISEMENTS. THE WIRELESS WORLD SEPTEMBER IOTH, 1930.

IEN A\

TMERITRIDS

(NON-SAL~AMMONIAC)

When your present H.T. Battery has run down, get a
¢« Pertrix.”” You will be agreeably surprised at the
improvement in reception, and absolute freedom from
battery noise, and above all the length of time it will last.

«« Pertrix '’ Dry Batteries cannot corrode, do not deteriorate
when not in use, and are silent in operation. So, next time,

PRICES get a **Pertrix’’—your dealer will tell you the most suitable

Standard capacity;(Discharge 12 milliamps) type for your set, or, if you prefer it, write direct to us for
> T - & = . . .
A &i26%in inches. leaflet, which gives full particulars of all types.
Yo volt sf x 6k x 3k .. .. B Get a * Pertrix ’ Battery for your torch.
100 volt 8F X 6f X 34 e ot 13/-
120 volt 10§ X 6f X 38 5 o0 15/6
and many otber types—ask your dcaler for

complete list

We are exhibiting
at the

NATIONAL DRY BA" ERI ES

RADIO EXHIBITION T
(vEW i PERTRIX LIMITED, Britannia House, 233, Shaftesbury
OLYMPIA (gaws) Avenue, London, W.C.2.

Sept. 19 — 27, 1930,

' SERTRIX ALWAYS
BERTRIX ONCE — PERIRIX AEWE
g Printed (m:h; Pubh’sk;s, imv—;& Sons Ltp., Dorset House, Tudor -S(reet, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.1.

Coloninl and Forelign Agents:
Uxitep Brates—The Interpational News Co., 181, Varlck Btreet, New York. FrancE—W. M. Bmith & Bon, 248, Rue Rivoll, Paris; Hachette et Cle, Rue }u?umur. Parle,
Brroiod—W. H, Bmith & Bon, 78, Marche aux Herbes, Brussels. Ixpla—A. H. Wheeler & Co., Bombay, Allahabad and Calcutia. B9urn Arnica—Centiu) News Agency, Ltds
AusTRALIA—Qordop & Goteh, Ltd., Melhourne (Viotoria), Bydney (N.B.W.), Brisbune (Queensland), Adeluide (B.A.), Perth (W.A.}, and Launceston (Tasmanla),
Canapa—The American News Co., Lid., Toronto, Winnipeg, Vancouver, Montreal, Ottaws, Bt. Jobn, Hnlifax, Hamilton; Gordon & Goich, Ltd., Toronto: Imperisl News Co.,
Toroplo, Montresl, Winnjpeg, Vancouver, Victoria, NEw ZriLanD—@Gordon & Gotch, Ltd., Wellington, Auckland, Christchurch aud Duuedin.
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OLYMPIA- SHOW FORECAST |

Toe WIRELESS ‘WORLD, SEPTEMBER 17TH, 1930,

:
{
- AND
QADIO REVIE\X\/

or Every Wireless Amateur
Wounny, sﬁg\:'% — 4 ‘

LYONS “B.A.T”” 750-WATT

Radivs CAoLee, ) , !
Look for thenew season s g i . F
models of the World Latest Model: easily breaks 3 Amps @
famous Telsen Trans- " - 250 V. ¢ Q.M.B.” Action: Indicating :
ey AV QL) Live Parts Insulated from Lever : One Hole
aiticely rededigned one Fixing : Nickel Finish, Small: Neat: f
and core, fitted withearth ; Efficient : Guaranteed fully.
terminals and shrouded I
in Genuine Bakelite Send a postcard to-day for our free and post
Mouldings. Ask your free Art Sooklet—12 illustrations—20 Circuits
%ealerfm”heub?gvvge}sen describing uses of this and our many other
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POITS RO

ANGED tuning and direct wavelength cali-
bration are. features in a four-valve-portable.
(Page 279.)
0000
Mains-driven sets have outstripped battery sets
in point of numbers. (Page 280.)
: 0000

A complete eliminator for portable sets at the
low price of £5, with a current output up to 20 mA.
(Page 285.)

cooo

An entirely, new style of short-wave condenser.
(Page. 282.)
(e e R N0
A new wire-wound. continuously variable: resist-
ance with.a smooth movement, rated lo dissipate
10 watts, and available in values up to 50,000 ohms.
{Page 283.)
0000
It would seem that the permanent magnet
moving coil loud speaker is destined shorily to
oust the rectifier type for use with A.C. receivers.

The G.E.C. can fairly be called pioneers of the
indirectly heated valve. (Page 288.)
0000

A new blattery S.G. valve, by Cossor, will at-
tract much attention, in view of its negligible residual capa-
city. (Page 289.)
©cQoco
Chassis receivers of both battery- and mains-operated types
are available for fitting to existing cabinets. (Page 278.)
o000
The Ediswan Company have a ‘ Power Pentode Three’’ re-
ceiver employing a Mazda indivectly heated AC/Pen. (Page 278.)
0000
A mains transportable is one of the leading exhibits of the
Varley stand. (Page 278.)-
[eReReN0)
Dubiliers ave showing two-valve scts specially suitable fov
regional reception. (Page 279.)
c0oQ0
In sets one of the most sweeping departures from conven-
tional practice will be found in the new *‘Twintriple” self-
contained sets on Stand 31. (Page 277.)
' coo0o0
We are promised a number of sets at exceptionally low prices.
(Page 279.)
ccoo0
A push-pull pentode output choke and a double push-pull
input transformer will be found on Stand 105. (Page 281.)
000
A variable ratio push-pull: output_transformer, giving a
choice of four ratios. (Page 281.) ey
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CLYMPIA

(Page 286.)
ccoo
An innovation on Stand 131 will be resilient
sockels for use with solid prong plugs. (Page 283.)
0000

The new ‘‘Inductor Dynamic’ principle of construction in
cone units is an interesting development. (Page 286.)
cooo

Among cabinet cones with balanced armature movements will
Le found an all-vound reduction in prices. (Page 287.)
oooo

Considerable price veductions in electric gramophone motors
have resulted from revisions of design. (Page 287.)
. ccoo

Giant electric motor models, about twenty times norinal size,
will be features of the display on Stand 256. (Page 287.)
0000
Radio gramophones fitted with the Novotone tone corrector
can he seen on the stands of two exhibitors. (Page 280.)
[sReNeNo)

A series of new A.C. power output valves with directly heated
filaments consuming 1 amp. at 4 volts. (Page 288.)
0600

The new McMichael *‘Mains Three’ has ganged tuning,
with a fixed horizontal scale directly calibrated in wavelengths,
traversed by a moving indicating pointer. (Page 278.)

o000

An unconventional feature in a three-valve A.C. mains set is
the inclusion of a screen-grid valve as the detector. (Page 279.)
[sNeNe N}

The Wireless World < Band Pass Four” is available ir ~nra.
mercial form. (Page 278.) i
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A General=purpose Receiver with an Up=to=date Tuning System.

VEN if we ignore the real object of the band pass
filter—which is to avoid loss of sidebands and
consequent attenuation of the higher musical fre-

quencies—it might well be argued that its practical
advantages as a tuning device pure and simple would
warrant its inclusion in a receiver. After all, a filter is

nothing but a rather specialised form of two-circuit tuner,
with, almost as a matter of course, ganged control of
its pair of variable condensers ; this feature entirely over-
cones the usual objection to loose-couplers with sepa-
rately tuned aerials. !

It is not hard to make out a good casé for any type

H.T.q+
P
HT .o+
NG wm
S o
{ 08 Cg
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'EL_LJr__Jf*“ :
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Fig. 1.—Complete circult diagram. C, R.C
A0 mmfds.; Gy, G; 0.5 mfd.; C;, 0.0003 mfd.; Cg, C

-, differential condensers, 0.0002 mfd. ; G, Co, C;;, 0.00035 mid.; Cg, trimming condenser,
2 2 mids.; R, Ry, 600 ohms.; Ry, 2 megohms.

Lettering of the coil terminal

gq&n}; corresponds to Figs. 4 and 5.
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of filter, but it is particu-
larly easy to do so with
vegard to the capacity-
coupled system, of which
the possibilities and pro-
serties have been fully ex-
plored by other contributors
to these pages. This device | | I i
Is so manageable that no l

e~y

amateur with the ability to
handle wireless apparatus
in a sympathetic manner | | .
need hesitate to adopt it. 1L e | &

i T

1
e e

‘ |
{ —é[ﬁ |

The writer’s aim has been EE o 57
1o prepare a practical design - -

d= = @ @l S5l

for -a receiver which, by
virtue of its input filter; has
an ample margin of selec-
tivity even for the more difficult sort of present-day con-
ditions, and, by avoiding the use of unusual compo-
nents or methods of construction, to suggest a basis on
which existing single-circuit sets that are deficient in
selectivity may be rebuilt at small cost.

The general subject of filters has been discussed in this
journal at such length that it is quite unnecessary to
devote space to theoretical considerations, beyond draw-
ing attention to the fact that conditions are not quite the
same as in a simple detector set when the filter is to be
succeeded, as in the present case, by a conventional
tuned high-frequency coupling, isolated from it by an
H.F. valve. In the first case, we must avoid the pro-
duction of unduly high resonance peaks; otherwise
although our object in retaining high notes will have

In conse-
*’ char-

been realised, low notes will be attenuated.
quence, filter circuits of exceptionally ‘‘low loss
acteristics are definitely ruled out.

Where there is, in addition to the filter, -another
sharply-tuned single-peaked circuit, the preserice of
clearly defined humps is not a drawback ;®osi“the con-

8 27

Fig. 2.—Drilling details of the front panel.

A, 1)2in. dia.; B, 3/8in. dia.; G, 1/din, dia.;

D, 1/8in. dia., countersunk.
trary, itis an advantage, as the dip or depression between
the peaks is filled up, and something approaching the
ideal resonarice curve is attained. Attenuatiorn of the
lower modulation frequencies in the filter is offset by
emphasis of these same {requencies in the H.F.
amplifier.

As shown in Fig. 1, the receiver comprises a high-
frequency amplifying stage with transformer coupling, a
regenerative grid detector, and a single transformer-
coupled L.F. magnifier. Medium and long broadcast
wavebands : e covered. Except for the filter, and one
or two other minor details, there are 10 points in design
that call for special comment, but it is necessary to
devote a few words to the input volume control, which
takes the form of a differential condenser in the aerial
circuit.

Without some means of limiting its input
signal voltage, a filter may be more or less
. wasted : its main advantages disappear unless

it is possible accurately to tune it (and any
circuit in cascade with it) alike to a
powerful local station and to the
weak signals of a distant transmitter.
Under the first-mentioned conditions
the detector valve—or even perhaps
the H.F. amplifier—may be hope-
lessly overloaded, unless suitable pre-
cautions are taken.

So far as the writer is
aware, there is no entirely
unobjectionable method of
regulating H.F. input. In
the present case, a differen-
tial aerial condenser is used ;
this component is arranged
so that anti-clockwise rota-,
tion of its moving vanes will
reduce volume both by
loosening aerial coupling and by introducing a partial
““short-circuit’’ across the aerial section of the input coil.
At the same time, a reduction in transferred aerial
capacity is to some extent compensated for by an in-
creased meshing of the rotor with: the earthed stator;
compensation is not perfect enough entirely to avoid any

Rear view from the out-
put end of the receiver.
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change of tuning, but it can be made exact at two set-
tings—for example, those corresponding to maximum
volume and normal strength from the local station—by
judicious adjustment of the shunting capacity value.
either by removal of plates from the earthed rotor or
by inserting a semi-variable condenser in its earthing
lead.

It is hardly possible to dogmatise with regard to the

Wireless
World
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reception. Incidentally, no attempt is made to get true
filter action except on the broadcast band. :
Medium-wave coils of the maximum ‘* goodness ’’ con-
sistent with the spacé available for them have been
chosen, and each is wound as part of a unit assembly
with its long-wave counterpart. Details of construction
are shown in Fig. 4: Redfern 8-ribbed formers of 2%in.
overall diameter, equal to an effective diameter of 2}in.,

are used throughout.
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Fig. '3.—Layout of baseboard components.

best value for the filter coupling condenser G,. A
capacity that gives comfortable broadness of tuning at
the middle of the broadcast band will tend to produce
widely spaced humps at about 500 metres, which is in-
convenient, to say the least, and a fairly sharp single
peak at the lower extremity—which does not. really
matter. A capacity of 0.01 mfd. seéms to be the best
all-round compromise, and is effective fory {gng-wave

The coils L and L, and the secondary of the trans-
former T are similar windings, each with 68 turns of
No. 24 gauge wire. To comply with the ideal specifica-
tion, their winding length should be 2in., but this cannot
normally be done unless a machine is available ; double
cotton-covered wire takes up too much space, and double
silk too little, if wound with adjacent turns touching. To
get over this difficulty, triple silk-covered wire was

B 28
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¥ig. 4.—Preparation of the coil formers and details of windings.

The twd scts of filter coils are identical, except

that the first is tapped.

obtained from Messrs. P. Ormiston and Sons ; this wire

winds almost exactly to the right length. There is little

reason, however, why double silk-covered wire should
not be used, and the resulting slight increase in induct-
ance will be almost negligible, and will in any case only
slightly raise the lower limit of the tuning scale. It is
important that the filter coils L and L, should be wound
carefully, with exactly the same number of turns. L is
tapped at the 18th turn from its lower end.

The three tuned long-wave windings, L, L,, and the
secondary of T,, each have a total of 224 turns of No.
34 D.S.C., divided into four sections of 56 turns. The
first coil has an aerial tapping at the junction between
the two lower scctions.

For the medinmm-wave transformer primary (T),

30 turns of No. 38 D.S.C., spaced to occupy 1in.,
are required ; this winding is carried
on eight grooved spacing strips
having a thickness of in., which
are laid over the ribs. The corre-
sponding long- wave coil for T, is
divided into two sections,
sandwiched between the
second and third, and third
and fourth, secondary sec-
tions, and each having 50
turns of No. 38 D.S.C. Care
must be taken to avoid pos-
sible short-circuits at the
cross-overs between sections,
and each secondary 1nterconncct1on should
be passed under a strip of insulating
material slipped between the windings and
the body of the former.

The reaction coil, the slots for which are of the
same dimensions as the long-wave pnmalxélpts,

B 29

and are spaced in. from the long-wave secondary, has
40 turns of No. 38 D.S.C. All the coils of each assembly
are wound in the same direction, and construction is
somewhat simplified by omitting terminals; a sufficient
length of wire is left at each of the ends for external
connection. The coils are secured in position by screws
passing through wooden plugs inserted in their lower
ends.

The wave-changing switches are mounted through the
sides of the screening boxes in such a way that their
spindles may be connected together by a brass sleeve
secured by nipping screws and fitted with an operating

Rear view of the receiver. The verti-
cal screen, measuring 6in. < 6in.,
'is bolted to the screcning box.
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red. The use of an elaborate link motion to control these
switches from the panel has deliberately been avoided,
as it is believed that a’ number_of ‘‘ ganged "’ switches
will be introduced at Olympia, and so the constructor
will have a wider choice than at present.

Wireless
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amplifiers will work satisfactorily with the H.F. trans-
formers described, A general-purpose detector with an
impedance of about 20,000 ohms is a safe choice, while
the L.F. amplifier must be selected with an eye to one’s
facilities in the matter of H.T. supply.

It is suggested that the easiest way to set up the filter

Fig. 5.—The wiring diagram coils are not shown, bu' connections to their terminai points are indicated,

It should be emphasised that the spindles of con-
densers C, C,, C,, and R.C. should all be insulated by
bushes from the screening boxes, but that this precaution
is unnecessary with regard to C,. .

This set is not particularly exacting in the matter of
valves; any of the better-known S.G. hig}k&gquency

is temporarily to loosen its inter-circuit coupling by con-
necting an extra condenser of 0.or mfd. or even more
in parallel with Cp, in order to avoid confusing double
humps in tuning while adjustments are being made. A
milliammeter connected in the detector anode circuit is
a great help; indeed, it is almost essential, although

B 20
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LIST OI' PARTS.

3 Variable condensers, logarithmic, 0.000335 mfd. (Ormond ; Small Log). 1 L.F, transformer (Varley Nicore 1),

2 Couplers for yanging (Ormond). 1 H.F. choke (Clinur).

2 Slow-motion dials (Ormond). 2 Terminal mounts (Junit).

2 Lifferential condensers, 0.0002 mfd. (Ormonid). 4 Indicating terminals A, E, L.8. + anl L.8. — (Clix).
1 Trimming condenser, 30 mmfd. (Bulgin). 1 Grid bins battery, 16} volls (Siemens).

2 Fized condensers, 2 mfds., 400 volt D.C. test ( Dubilier). " 1. Pair grid bigs battery clips (Hunt).

2 Fized condensers, 0.5 mfd., 400 volt D.C. test (Dubilier). 1 Grid bias cell, 6.9 volts (Siemens).

1 Fixed condenser, 0.01 mfd. (Dubilier 610). 2 Screening boxes, G} X 6} X 6in. (Wabmel).

1 Fized condenser, 0.0003 mfd. (Dubilier 620). 1 Push-pull switch (Benjamin).

3 Valve holders (Godwinex). 1 Switch, 3-pole [louble-throw (W earite Rotary).

1 Grid leal:, 2 megohms (Ediswcan). 1 Switch, 2-pole double-throw (Wearite Rotaiy).

1 Grid leak holder (T¥earite). Woor, sheet aluminivm, wire, slecving, wander plugs, ete.
2 Decoupling resistances, 600 ohms (Wearite). Approximate cost of above parts £7.

In the “ List of Parts” ineluded in the descriptions of 7HE WIRELESS WORLD receivers are detailed the components actually used hy
the designer and illustrated in the photographs of the instruments. Where the designer considers it necessary that particular components
should be used in preference to.others, these components are mentioned in the aiticle itself. : In all other cases the constructor ean use his
discretion as to the choice of componcnts, provided they are of ejual quality to those listed and that he takes into consideration in- the
dimensions and layout of the setany variations in the'size of alternative components he may use. S

with patience fair results can be achieved without visual Switching over to the long waves, it should be noted
indication of signal strength. whether it becomes necessary to increase or to decrease

With the ganged condenser rotors in step, a signal trimming condenser capacity in order to get maximum
on the medium band should be tuned in in the usual response. If the first, the removal of a few turns of wire
way ; even though ganging
may be imperfect, some-
thing should be heard. Then
set the trimming condenser
so that its vanes are meshed
by about 20 degrees, and
slack. off one of the nipping
screws of the flexible coup-
lings so that C, may be
rotated  independently.
With the help of a rod of
wood or other insulating
material, set the ftotor of
this condenser for maximum
response, and then do the
same with the secondary
tuning condenser C,, which
is, of course, controlled by
its knob in the normal way.
Having made sure that both
these main condénsers are
adjusted as closely as pos-
sible (it is wise to go from
one to the other several
times), the flexible coupling
between them may be locked
by tightening its screw.
While making initial adjust-
ments, always choose a
station whose . wavelength
corresponds as nearly - as

possible to the middle of the . . noy T ST . ) j
: ; - lan view, showing how the ganged variable condensers are linked by a short length
tuning scale, Ieplace the ) i of metal rod and flexible conplings. &

screening box cover, and see

that the H.F. tuning condenser is accurately set. Lastly, from L, is indicated ; if the second, the inducilance.of L,
an adjustment should be made with the trimming con- must be reduced in a similar way. It is best to take
denser C,, of which the final setting should be marked. off turns. from the upper ends of the windings.

2

This receiver will be available for inspection by readers on * The Wireless Worl
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Stand (No. 4) at the forthcoming National Radio. Exhibition, Olympia.
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bers of The Wireless World there

will be found included amongst
the advertisement pages an entry
form for The Wireless World
Olympia Shaw Competition.

This ballot, which is now being
conducted for the third time, has
established itself as an annual event
of considerable interest to our
readers, whilst it also provides a very
useful guide to wireless manufac-
turers as to what products appeal
most to the intelligent section of the
wireless public. -The first year that
we launched the competition we had
no means of forecasting .hat re-
sponse we should get from . our
readers, nor how the idea would be
received by the manufacturers. But
our readers’’ interest was soon ap-
parent, and when the competition
was repeated last year the number of
entries nearly doubled the first year,
and so constituted a- vote which
might be taken as trulry represen-
tative.

J_[N this and the two following num-

A Truly Representative Vote.

The only criticism that has been
put forward against the competition
Js a suggestion that no vote run on
these lines can decide what is best in
the opinion of the readers, because
the readers themselves—in order to
qualify for the prizes—will vote, not
for what they consider to be the best
but for what they believe will have
caught the fancy of the majority:.
This objection to a competition of this
kind is undoubtedly wvalid where
readers are not technical and have no
intimate knowledge of the apparatus
from which they are making their
choice, but we believe that The Wire-
less World readers are in a position
to judge apparatus for themselves on
its merit, and were every reader to
endeavour to fall in with the popuiar
vote the result would still be the zame
as if the vote were cast entirely upon
personal initiative.

The filling up of the entry form
included in the advertisement pages

%r&eﬂce@gW@ﬂ@ﬂ

OLYMPIA
'SHOW
?BALLOT

will not, we think, present any diffi-

culty to. the reader when once he has -

made his choice in the various classes
into which we have divided the
exhibits. Only one form should be
used by each entramt, and the forms
should not be sent to us until after
the appearance of the issue of The
Wireless World for Wednesday,
October 1st, and should be forwarded
to reach us not later than Monday,
October 6th. The reason for delay-
ing the forwarding of the entry forms
is in order that those readers who are
not able to visit the Exhibition per-
sonally can have the full benefit of
the published reports of the Show
which appear in this and the .two
further special numbers of The Wire-
less World, to be dated September
24th and Octeber 1st. We believe
that these issues will be found very
helpful to readers in assisting them in
their choice, since they deal-in some
detail with nearly all the representa-
tive exhibits on every stand.

Points to Remember.

The competition is exclusively an
Olympia ballot, by which we mean
that only apparatus on view at the
Olympia Show may be included in
the vetes:. We are anxious that com-
petitors should take into account the
question of general quality of the
product first, but in relation to its
cost; for value of the apparatus at
the price "asked for it should be an
important consideration in making a
choice & ¥

The ballot 1s organised on the basis
that every reader of The Wireless
World is entitled to one vote for what
he considers to be the outstanding
single exhibit of the Show; whether a
complete - set, a component, or a
valve. In order to reduce the possi-
bility of ties, each competitor is re-
quired, in addition, to vote for one
piece of apparatus in each of the
classes into which we have divided
the exhibits. Our-classification of the
exhibits is as follows : —

(r) Receivers of all types, either
mains or battery operated.

(2) Radio gramophones.

(3) Batteries of all kinds, includ-
ing accumulators for both high ten-
sion and low tension.

(4) Mains supply units, both D.C.
and A.C.

(5) Loud speakers of all types.

(6) Valves.

(7) Other apparatus not classified
above, also amplifiers, component
parts such as transformers, con-
densers, tuning coils, resistances,
etc., etc.

The Prizes.

The details of the prizes which are
being offered will be found on the
entry form. A cash prize of £50 is to
be awarded by The Wireless World
to the competltor whose vote agrees
with the opinion of the ma]ont\ in
the selection of the outstanding single
exhibit, and also in the largest
number of classes. In addition,
there will be second, third, fourth
and fifth prizes, to the total value of
a further £50, in the form of vouchers
for the purchase of apparatus.

We are. most anxious that our
readers should take a personal
interest in this competition and make
a point of filling in the ballot form
and- sending it to us. We desire that
the result should be as representative
as possible, as the importance of the
competition to manufacturers as well
as to the .user must be proportional
to the number of votes cast.

B 32
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PICK-UP:
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DESIGN

Points to Look for in Judging the Merit of Commercial Types.

~HE . majority of gramophone pick-up units in
commercial production at the present time are
of the balanced armature electromagnetic type.
Needle vibrations are transmitted to a soft-iron or high
permeability steel armature situated between the poles
of a compact permanent magnet. The variations in
magnetic flux caused by the movement of armature
generate an alternating EM.F. in a small pick-up coil
or coils surrounding either the pole pieces or the arma-
ture itself. The output from this coil is then available
for amplification up to any desired volume. In prin-
ciple the function of ihe electrical pick-up is, in fact,
the exact converse of the balanced armature cone loud
speaker movement.

Mechanical Resonances.

The design of every pick-up centres round the
mechanical resonances of the armature. Mechanical re-
sonances are inseparable from any vibrating system
possessing both mass and restoring force, and the aim
of the designer should be to accept the inevitable and, if
possible, to turn the resonance to useful purpose. The
restoring force is generally rubber, which is introduced
to maintain the armature in a central position between
the poles and to prevent it {from sticking over on either
side. In many early designs the mass of the armature
was too great in relation to the restoring force, and a

nasty resonance appeared right in the middle of the -

(Courlesy, The Gramoplone Co. Lid.)

Fig. 1.—Microphotograph showing damage to’ record grooves
due to excessive damping, inadequate needie pressure or
incorrect alignment.

frequency .range. In other cases the reed was too flexible
and produced a whole series of resonances by taking up
different modes of vibration at various well-defined fre-
quencies. To overcome these difficulties increased damp-
ing was frequently employed. This resmfed in undue
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stiffness of movement in the reed, and the needle jumped
the groove during loud passages.

Fig. 1 is a microphotograph of a ““cross-over’’ from
one groove into the next due to excessive stiffness in the
reed and/or inadequate needle pressure. The effects of

= e o

.

arn < =

Fig. 2.—Correct needle-track alignment for practical purposz

is obtained by setting the pick-up at an angle to the tone

arm. The angle A is determined by the distances a and c.
excessive damping could be overcome by increasing the
weight of the pick-up and arm, but the limit to this
method is set by the resistance to abrasion of the record ;
even with a well-designed pick-up the pressure at the
needle point, assuming a weight of 5 oz. for the pick-up,
is 20 tons per square inch when commencing to play.

While on the subject of record wear, the importance
of good needle-track alignment should not be overlooked.
Various designs with link motions arranged to keep the
plane of the needle tangential to the groove have ap-
peared from time to time, but sufficiently accurate align-
ment for practical purposes is obtained by the simple
expedient of setting the pick-up at an angle to the tone
arm as shown in Fig. 2. By maintaining the correct
relationship between the tone arm angle A, the distance
between needle and tone arm pivot (c), and the position
of the tone arm pivot in relation to the centre of the
record {(a), it is possible to reduce tracking errors to
within 2 deg. throughout the playing of a 12in. record.’

1 For a full discussion of the geometry of this method see T'he

Wireless World, page 132, August 7th, 1929 and page 339, March
26th, 1930. :
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To return to the primary cause of record wear, viz.,
excessive damping and stiffness of the reed, if the damp-
ing 1s reduced the reed resonance at once resumes im-
portance. One thing is certain, it must not be allowed to
remain in the band of fundamental frequencies commonly
used in music, 1.e., 50 to 3,500-cycles. To reduce it to
50 cycles or less is impracticable, so the designer’s aim
should be to raise it above 3,500 cycles. T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>