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DOUBLE SIX

ALL OUR CLAIMS
SUBSTANTIATED
" by the
“WIRELESS WORLD”

We told you the * DOUBLE-SIX '’ was
unbeatable !

Now the technical experts of the
‘“ Wireless World ’’ confirm it.

Read these extracts from last week’s
review of the Magnavox Model 66.

1, BASS RESPONSE.

“The output on the extreme bass
from 100 down to 40 cycles is un-
usually uniform.”

2. RESPONSE TO UPPER FRE-

QUENCIES.
“ There is a useful output up to
9,000 cycles, but there is a gradual
falling off above 6,000 cycles.”’

3. TRANSIENT REPRODUCTION.
“We were particularly impressed
with the excellence of the
transient response.”

4. EFFICIENCY.

“One of the most noteworthyfeatures
of the performance is the high electro-
acoustic efficiency, which is prob-
ably unsurpassed by any
other cone-type moving coil
unit designed to work with a plane
bafile.”’

5. CONCLUSION.
¢« The general effect is very satisfying
to the ear, and the reproduction
is natural and unforced on all
types of transmission.”’

A.C. MODEL

including Westinghouse
Metal Rectifier)

£7-17-6

D.C. MIODEL

PRICE :

£5-17-6

Send 3d. in stamps for
booklet entitled «“Some
Technical Details of the
Magnavox Model
Sixty-8ix.”
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To Manufacturers
of Auto-Radio . . .

‘Why Experiment
When you can obtain a

PIONEER GEN-E-MOTOR

which has proved so satisfactory that it has been
The complete Pioneer - ‘adopted by N. V. Phillips Radio of Holland, Citroen

.Gen-E-Motor line in~

cludes models for 6 of France, Compagnie Francaise Thomson Houston
or 12 volt input with of France, Telefunken G.m.b.H. of Germany, Com-
180 volts 30 ma. and  ‘pagnja Generale di Elettricita of Italy, and Scte.

0 . out- N N . .
2?,, ‘ﬂ:;]so m:m%:tl, Belge Radio Electrique, Belgium. Pioneer Gen-E-

or  manufacturers, Motors are also fitted as-standard equipment on all
congisting ot Gen-E-  General Motors Cars. Foliow their example. Pioneer
otor in housing + . : .
measuring only 41 % Gen-E-Motors give life time trouble-free service and
Zifordurecuum- better D.C. Output with less filtering, whilst they

lr::f::: chassis instal- require no adjustments or lubrication and facilitate

set design because of their compactness.
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Rothermel House,
CANTERBURY ROAD, HIGH ROAD,
KILBURN, LONDON, N.W.,6,
’Phone : Maida Vale 6066.

NOW ON SALE!

RADIO RECEIVER
MEASUREMENTS

Qy Roy M. Barnard, B.Sc., A.M.|L.R.E.

_ Although primarily designed for the benefit of the radio
service engineer, this concise handbook is also of practical
value to the amateur experimenter.

It describes the methods of measuring receiver perform-
ance and provides provisional standards as a basis for
judging performance. Measurements of sensitivity, selec-
tivity and fidelity are explained at length and the interpre-
tation in estimatingreceiver performanceis carefully setout.

Details are given of up-to-date methods of receiver testing
~ with full descriptions of commercial signal generators

and their - application to the adjustment of modern

superheterodynes and " straight ” receivers.

Complete with fifty-three illustrations and

diagrams, summaries of method, four appendices
and a general index.

PRICE 4/_6 net
By post 4’9

From all booksellers or direct from the Publishers ~

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET LONDON, S.E.x
W.W.1g

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt-attention.
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EDITORIAL COMMENT

A National Set
Is It Wanted 7

N arecent issue we drew attention
to a situation which is developing
in America where the majority
of the receivers are now virtually

designed by the wvalve manufacturers,
who supply complete designs in return
for orders for the valves to be used
with them. We rather deplored this
tendency, because we felt that it would
lead to giving-one or two valve manu-
facturers the mongpoly in set design,
for it would - discourage set manu-
facturers from maintaining a technical
development department of their own
and showing any originality of their
own in their products.

There may, however, be occasions
when a high degree of standardisation
with some particular object in view
may be an advantage to the public.
We have, for' example, the case in
Germany of a national receiver. manu-
factured jointly by all the German
wireless firms, so that it has been
possible to reduce the price to a very
low figure and thus bring wireless sets
within the reach of very many who
hitherto have either been without
wireless or have had to put up with old
sets of very poor performance.

Co-operation, Not Design,
the Problem

There should be. little difficulty in
the way of producing a design for this
country on the same lines as the
German set, but the price at which it
could be sold would depend upon how
extensive production could be and how
far all firms in the wireless industry
would co-operate to support it. It can
be argued that the production of such
a set would not affect to any serious
extent sales on the higher priced

instruments, that it would replace a
vast quantity of obsolete junk and
would bring wireless into many homes
where cost has so far precluded its use.
If it led to the production of shoddy
and inefficient sets there would certainly
be no gain to the public; there would
have to be some standard sct up and
maintained. In Germany it required a
dictator to introduce such a set, which
suggests that the idea provides a subject
of controversy. Nevertheless, it would
be interesting -to know what our
readers’ views may be on the question
of how far such a policy would be
acceptable in this country, and whether
in their opinion there would be too
great a risk of lowering the standard
of reproduction quality.

The Passing of Poldhu

A Pioneer Station

“ JI'TY acres of Cornish coastal
land for sale by order of Mar-
coni's Wireless Telegraph Co.,

Ltd.” There is romance in this an-
nouncement, for the site of Poldhu
Wireless Station -is included in this
area. One might almost have hoped
that .such a spot could have been
scheduled as an’ historical monument
and preserved for the nation, for it was
from this station that the first wireless
signal was transmitted across the
Atlantic Ocean in December 1901, so
opening up the possibilities of long-
range communication. But since that
date Poldhu has also served as an
experimental station for the develop-
ment of so many important stages in
the progress of wireless, culminating
with research work on beam wireless
under the direction of the British
beam pioneer, C. S. Franklin, that
there is little remaining at the site
except the name to associate it with
the pioneer transatlantic feat.
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By P. W. WILLANS, M.A., M.LE.E.

Wiveless World, August 3rd, 1934.

Pick-up Design

N Stagnated ?

HILST many components of wireless recervers and low-

/' frequency sound-reproducing instruments have undergone radical
changes in design in the course of years, it is a curious fact that the
gramophone pick-up has departed comparatively little from the

general plan of the original specimens.

In this article the author

suggests directions in which improvements in performance might be

expected if changes were introduced.

His views suggest that the

pick-up has rather been neglected by modern designers.

N these days, when the quality of
musical reproduction is receiving so
much attention, it is a curious thing
how little interest is being taken in the

question of pick-ups.

An article dealing with these matters
appeared in The Wireless World of Feb-
ruary 3rd, 1933, in which a large number
of pick-ups were illustrated, and a sum-
mary was given of the features which were
considered desirable. It was noted in the
article, and it was also fairly evident from
the illustrations, that not very much
change had been made of a fundamental
character since the original paper of
Kellogg was published, but that the atten-
tion of designers had mainly been concen-
trated on improvements to the details of
design and the provision of convenient
arrangements for the user. ‘

The writer, while admitting, with all
due shame, that he has little to show in the
way of positive achievement in pick-up
designs, has for some time been of the
opinion that pick-ups have not received
the attention they deserve, and that in one
main direction, namely, the control of low-
frequency response, the efforts of designers
have been largely misdirected. Actually,
some work on pick-ups was carried out
in the Columbia Co.’s laboratories in
1930, but it is not known whether any
use has been, or will be, made of the
results. Certain features of the design
were, however, patented® in conjunction
with Messrs. A. D. Blumlein and H. E.
Holman, and reference will be made later
in this article to the underlying principles.

The theory of pick-up operation is fairly
well understood nowadays, but it will be
as well, in order to appreciate the points
at issue, to give a simple résumé.

The operation of an ideal pick-up is sim-
plicity itself. Such a pick-up will have the
following characteristics : —

(a) Its body will not vibrate at any

1 British Patents Nos. 357,248, 361,468, 362,494,

frequency but will merely move side-
ways to track the record.

(b) Its needle and armature will behave
as a single rigid body pivoted about
an axis.

. (¢) The point of the needle will faith-
fully follow the undulations of the
record groove. ‘

(d) The velocity of wvibration of the

- armature will be faithfully translated
into an electrical, effect.

We must also assume that the gramo-
phone record possesses ideal properties,
i.e., that the material of the record track
is perfectly rigid and does not deform as
a result of the pressure of the needle point.
Any flexibility of the record will have the
same effect as flexibility "of the needle
point, which is considered below.

Under these conditions, the needle point
is compelled by the ‘

Some Aspects Which

Invite Consideration

When the pick-up is used in the normal
manner, however, we prescribe a constant
velocity, and the record provides just as
much or as little force as is necessary to
produce it. This reaction of the needle
tip on the walls of the record groove,
under practical conditions, is the determin-
ing factor in relation to the problem of
record ‘‘ wear.”’

Practical pick-ups behave in a manner
not too far removed from the ideal over a
fairly large band of frequencies in the
middle register. At low frequencies their
bodies vibrate, and give that accéntuation
of bass frequencies which appears to cause
satisfactioni to so many- vendors of pick-
ups. At high frequencies their needles
bend and give rise, with their armatures,
to a resonance effect which sets-a limit to
the upper frequency response, and, if un-
controlled, gives rise to chatterings on
certain frequencics and ‘‘ musical ’’ surface
noise.

Middle Register Efficiency

Both of these resonance effects are of the
kind which produces very severe mecha-
nical reaction on the record. That in the
bass breaks down the track walls in diffi-
cult passages, and that in the treble pro-

duces blurred results

pressure of the walls in the upper register
of the record groove ["_t i and’ ‘contributes to
to follow its undula- the increase of sur-
tions, and thus to re- o L L face noise. The rea-
peat the movements v v U o= || son for this heavy
of the recording - loading of the record
styluss  when the G c is not easy to illus-
record was made. T I trate by a mechanical
This point deserves (a) (b) example, but readers
some consideration, of The Wireless

because' it explains
one feature of pick-

- Fig. 1.—Equivalent electrical circuits (a)
of the ideal pick-up and (b) a practical

World will have no
difficulty in appre-

ups which 18 not pick-up which takes into account the ciating an electrical
quite obvious, mass of the pick-up and tone arm and analogy. .
namely, that the the flexibility of the needle. In Fig. 1 (a) is
main resonant : shown a circuit

frequency of the needle and armature
in their supports does not enter
into the problem. The existence of this
resonant frequency can be demonstrated,
in practically any pick-up, by passing
alternating currents of varying frequency
through its windings and driving it back-
wards. The circumstances in this latter
case are different, because we provide a
substantially constant force at different
frequencies and obtain a varving velocity.

which corresponds in its operation to the
functioning of an ideal pick-up. Here an
alternating current ¢ is caused to flow
through an inductance L and a capacity C
in series. In so doing it will give rise to a
potential difference v across the terminals
of the combination, which will be zero
for the resonant frequency of L and C, and
will rise for frequencies higher and lower
than this frequency. The current which
is forced through the circuit corresponds
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to the velocity imposed upon the needle
tip by the record, and the potential dif-
ference to the force exerted by the needle
tip on the groove walls. The two parts of
this potential difference, across L and C,
respectively, correspond to the mecha-
nical reactions of inertia and stiffness in
the pick-up.

At low frequencies, practically all the
volts are dropped across C, and, corre-
spondingly, practically all the force ex-
erted by the record on the needle is spent
in overcoming the
stiffness of the sup-
port. At high fre-
quencies, L is the
principal  electrical
impedance, and, in
the mechanical case,
the inertia of the ar-
mature’ and needle,
the principal mecha-
nical impedance.

It should be noted
that this electrical
illustration gives pre-
cisely, in terms of
current and potential
difference, what we
obtain in practice
from the correspond-
ing mechanical sys-
tem in the way of
velocity and mecha-
nical reactive force.
If, therefore, the
operation of the cir-
cuit diagram is fully
understood, it is possible to appreciate not
only the qualitative, but the quantitative,
manner in which the pick-up behaves.

Fig. 2.—Scale draw-
ing of a pick-up arm-
ature tapering away
from a central hub in
order to reduce the
mass at a distance
from the axis.

Electrical Equivalent

The case of a practical pick-up as op-
posed to an ideal one is illustrated in Fig.
1 (b). Here it will be noted that the cir-
cuit diagram shows, in addition, an induct-
ance L’ and a capacity C’/, both connected
in parallel with the original branch LC.
These correspond respectively to the mass
of the pick-up body and tone arm and the
flexibility of the needle tip.

Now, considering first of all whal
parallel branches in general mean, it is
obvicus from the electrical diagram that
the current flowing into the system from
outside does not all flow through L and C,
as heretofore, but a part will go down
branch L’ and a part down branch C’, and
the current will clearly distribute itself
between the three branches in different
ways at different frequencies. Considering
the corresponding behaviour of the pick-up,
it is clear, by analogy, that if the needle
tip is moved, not all the movement is im-
parted to the armature (in the sense, that
is to say, of rotating it), but a part will
go towards moving the body of the pick-
up and a part will result in a bending of
the needle tip.

Now the electrical analogy will indicate
that, if L’ is very much greater than L,
and C' is very much less than C, L' will
come into resonance with C at a low fre-

Wireless
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quency, where the C’ path is virtually an
open circuit, and L will come into reson-
ance with C’' at a high frequency, where
the L/ path is virtually an open circuit. At
frequencies in the middle of the operating
range of the pick-up the path L C becomes
of such low impedance value that neither
of the other two paths are of any con-
sequence. '

This state of affairs corresponds broadly
to the behaviour of an average pick-up,
where the mass of the pick-up body is
much greater than that of the armature
and the flexibility of the needle point much
less than that of the elastic supports of the
moving parts.

Two Resonant Frequencies

At the two resonant frequencies, the
movement of the armature will be greatly
in excess of that of the stylus, and, in fact,
by analogy with the circuit as shown where
there 1s no resistance, the pick-up would
be infinitely rigid ‘and the amplification in-
finite at these two frequencies. In practice,
attempts are made to introduce damping
into the system by making the elastic sup-
ports of the moving parts out of energy-
dissipating material, with the result that
tracking of the record is possible and the
accentuation of the resonant frequencies
more or less controlled.

In considering the question of pick-up
design in the light of the above pheno-
mena, the situation in one resepct is clear,
namely, that nobody wants the high-fre-
quency. resonance. As regards the low-
frequency effect, the tendency has been
for designers to avail themselves of this
resonance to give bass accentuation and
thus to compensate for the bass depre-
ciation taking place on the record. The
situation which has given rise to this trend
of development semes to be a morbid de-
sire on the part of the public for ‘‘ bass
at any price”’ coupled with a pseudo-
theoretical justification for this desire,
namely, the known deficiency in response
of the recording apparatus.

It is difficult to upset a tendency of this
kind, and the writer can only place on
record his firm conviction that the bass
accentuation obtained in this manner is
marred by uncertainty in amount, by non-
linear distortion and by excessive wear
on the record.

Taking these points in order the con-
trol of the bass resonance, being essen-
tially dependent - upon the elastic and
energy-dissipating qualities of the rubber
supports for the vibrating element, will
vary as these vary; moreover, since the

movement of the armature in the pole:

pieces no longer follows the movements
of the stylus, any non-linear properties
of the rubber will influence the movement
of the armature and will give rise to non-
linear distortion. This is the second of the
three -disadvantages above mentioned,
and it is exaggerated by virtue of the fact
that the armature will almost certainly
vibrate in the magnetic gap so as to ex-
ceed the permissible limits within which
non-linear distortion of the magnetic kind
is avoided. Lastly, the amount by which
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the rubber damping reduces the stiffness
of the needle point at resonance is, again,
essentially dependent upon the condition
of the rubber, and even if, in the first in-
stance, the state of affairs is tolerable, any
reduction of damping due to ageing of the
rubber will put the pick-up out of adjust-
ment and may result-in serious defects as
regards tracking and record wear.

It is worth while considering this ques-
tion of record wear very carefully. One
of the most important things we can ask
of a pick-up is that it should enable the
utmost possible life to be obtained from
the records which it plays, and if there
is any obvious way of furthering this de-
mand, it should be followed to the utmost
extent. It seems a pity, therefore, that,
in the endeavour to obtain an improve- -
ment in bass response, considerations of
record wear should be disregarded, as in-
evitably they must, particularly when, in
return, nothing more is generally obtained
than a kind of dubious loudness in the bass
register.  If increased bass response is
desired, surely some endcavour could be
made to standardise on electrical means
for bringing this about.

H.F. Resonance

Returning to the consideration of the
high-frequency resonance effect, it is per-
haps fair {o say that this phenomenon is
at the back of all our pick-up troubles,
since endeavours to damp this out have
almost invariably been attended by an in-
creased stiffness in the armature which
has resulted in increased low- -frequency
response and thus an apparent improve-
ment. If we take the obvious course of
relieving the low-frequency effect by
slackening the control of the armature,
it is more than probable that an objection-
able high-frequency effect will make its
appearance, and we are not therefore in
a p0<1t10n to deal with the former until we
have disposed of
the latter.

The obvious
method of elimi-
nating the high-
frequency reson-
ance effect is by
pushing it up
into a region of
frequency where

A

it does no harm.

The difference
to the perform-
ance of a pick-
up, as the upper
frequency resonance is pushed upwards
from 4,000 c.p.s., is most marked, and
a frequency value for this resonance of
between 5,000 and 6,000 c.p.s. seems to
be much more satisfactory than the
various values, round about 4,000 c.p.s.
or below, which seem to be character-
istic of most present-day pick-ups.

The writer’s attempts at pick-up design
were directed towards an endeavour to -

Fig. 3.—The needle
shown coupled to the
armature.

‘reduce the inertia effect of the needle and

armature of a pick-up while retaining
adequate sensitivity. Only a brief sum-
mary can be given in these columns, but
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a fairly complete account of the theory
is given in the patent specifications
gquoted in the footnote. Briefly, the
guestions which appear to require answer-
ing when tackling this part of the problem
are as follows: —

(a) What is the best shape of arma-
ture to give a maximum of electrical
effect with the minimum of inertia.

(b) Given existing types of needle, what
is the best way of coupling the needle
to the armature to give the minimum
inertia effect.

(c) How can desiderata arising from
the above questions be satisfied in a
practical manner.

Considering these points in order, we
have first to bear in mind that the inertia
effect of any rigid body about an axis is
vastly increased if it has massive portions
located at a distance remote from the axis.
The magnetic properties of an armature,
on the other hand,

Wireless -
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needle and - armature in combination.
With existing armatures, it ‘would appear
that an increase in the needle length above
the general standard would he desirable,
and that the existence of the long, so-
called ‘‘talkie”” needle is due to this
cause.

Using a double ended armature of about
$in. in length, the writer found that an
ordinary gramophone needle had to be
pivoted about o.15in. from the blunt end
and that the gain, as regards inertia, of
cutting the excess length off was not
worth a departure from standard. The
needle-holder was made, therefore, to

demand, at any rate,

that its overall length

shall not be too ARMATURE
small.

Supposing, then,
that for a first

attempt we make our
armature in the form
of a-rod, it is well
known that its inertia
effect will be divided
by feur if we pivot it -
about the eentre in-
stead - of about one

. Fig. 4.—Drawings_ illustrating the
_general metliod of assembly of the
pick-igp.

end ; the magnetie

effect, on the other )
hand, will be the same in the two cases.

The first desideratum, therefore, is that

a double-ended armature bhe employed.

The shape of this armature is governed

by the necessity of a compromise between
the least inertia effect, implying a small
mass, and the greatest magnetic effect,
implying the reverse. In view of the desir-
ability of keeping down mass at a distance
from the axis of rotation, there is a general
indication that the armature should taper
away from- a central hub to its two.ex-
tremities. The best law of taper has been
calculated from theoretical considerations,
and is that thg thickness of the armature
should decrease in inverse ratio to its
distance from the axis. Such an armature
is illustrated in Fig. 2. .

Armature Effects

Leaving the exact mechanical details ot
the assembly out of the. question for the
moment, we may consider the needle as
coupled to the armature so as to be
pivoted about the same axis and perpen-
dicular to it as in Fig. 3.

If the needle were very long, the inertia
of the armature would be reduced by
leverage to a negligible value, but its
place would be taken by that of the
needle, which would become considerable.
If we postulate a needle constructed of
given material, we find that there is a
needle length, measured from the axis,
giving minimum inertia effect for the

accommodate a whole standard needle.

The manner of assembling needle and
armature is to be considered in the light
of the difficulties introduced by adopting a
double-ended construction for the latter.
This implies some kind of connecting
spindle, but.the fact that such a spindle
can be made of very light metal, and has
no parts at a great distance from the axis
of rotation, makes it quite a simple matter
to keep. its moment of inertia so low as
to .be insignificant. The whole assembly
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is illustrated in Fig. 4, which is largely
self-explanatory. - S

At the time when the work on this
matter was discontinued there seemed
every reason to suppose that the output
could be made not less-than that of good
standard pick-ups, but this aspect of the
problem was not thoroughly investigated.
The upper resonant frequency was located
well above 5,000 c.p.s., and, while it was
not found possible entirely to eliminate its
effects mechanically, the use of a resonant
scratch-filter did so as far as performance
was concerned, and the improvement of
quality, due to the additional range
obtained, was very noticeable.

The pick-up was made with generous
air gaps and the armature support was
kept as flexible as possible. - The resnlt
was that the pick-up gave less bass than
most commercial models and was not con-
sidered suitable for immediate use in re-
placement of other types. An equalising
circuit of very simple kind was got out
for the purpose of increasing the low-fre-
quency response, and the general im-
provement of quality, as compared with
that of normal pick-ups, was then most
marked. ‘ i

In the light of experience obtained with
a pick-up of the kind here described, it
seems-that there are real advantages to be
obtained by the improvement of the upper
resonance and the substitution of elec-
trical for. mechanical,bass '  bogst’”; nor
do there seem to be any .funrdamental
reasons why progress should not'be made
on these lines.. One main cir¢umstance
which favour electrical equalising is the
great simplicity with which large values
of low-frequency amplification can be
obtained with modern valves, though it
may be noted that such values are not so
readily available when the low-frequency
amplifier to be used is a part of a radio
receiver. Still, it is perhaps not too much
to hope that in future radio-gramophone
developments we are not irrevocably tied
to past practice in pick-up design, and that
there need be no question, to put it collo-
quially, of ‘‘spoiling the ship for a
ha’p’orth of tar.” R

VARIABLE ACOUSTICS IN BROADCAST STUDIOS. Sliding wall panels, seen on the left and
right, operated electrically from the control room, are a new feature recently introduced in the
studios of the N.B.C. headquarters in New York, for producing varying acoustic effects.
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“Radio-Nations”

By C. DREXEL

Work of

73

the League of Nations Station at Geneva

HE wunceasing activities of the European broadcasting stations are apt to
overshadow the tmportant work which 1s carried out from day to day by
the League of Nations tfransmitters at Prangins, Geneva. ‘
- League -correspondent resident in Switzerland, describes how ** Radio-Nations”
carries on its responsible task of maintaining touch with all parts of the world.

only in September, 1929, that

the Assembly of the League of
Nations resolved to erect a wireless
station which would ensure independent
and ‘direct communication between the
League and the greatest possible number
of its Member-States.

And now, five years later, Radio-Nations
occupies an honoured position among those
stations which link the world closer
together and make isolation a nightmare
of the past.

Upon decision of the League Assembly
it was decided to execute the project sub-

LTHOUGH the subject was under
discussion for many years, it was

mitted by the Swiss Government, accord-"

ing to which the League of Nations should
bear the cost of two short-wave transmit-
ters, whilst Radio-Suisse would be called
upon to provide a medium-wave trans-
mitter of 50 kW. aerial power for traffic
with European countries, a certain num-
ber of receivers, the technical equipment
of a central telegraph office at Geneva, as
well as the land and buildings necessary

for the transmitting and receiving stations.

The former is at Prangins, a charming
spot on the lake close to'Nyon, and there-
fore about eight miles from Geneva. The
latter is at Colovrex, on a plateau in the
lower hills of the Juna, behind Geneva.
They are connected by underground
cables with the operatirig office in the
League Secretariat, and . with two
auxiliary offices—one in the palatial hall
across the city where the assembly meets
and another in the Disarmament Confer-
ence building next to the League Secre-
tariat on the Quai Wilson. They are also
connected with the main Telegraph Office
in Geneva. For the purpose of the
League’s new broadcasting programme
which goes out on Saturday evenings, in
English, French and Spanish, a quarter of
an hour of each, starting at 22.30
(G.M.T.) on two short-wave lengths
around 38 metres, a microphone has been
installed in an office in the League
Secretariat.

Each talk is given by a different speaker
on a topic bearing on the most recent

This article, by a

activities of the League.  The speakers
are chosen from among League officials
specially concerned with the subject under

"review or from members of the League

Committees, the Council or the Assembly,

.as they meet at Geneva.

When the Council meets the President-
in-Office is usually asked to broadcast.

Radio-Nations was erected at a cost of
nearly four million gold francs, of which
about 2,500,000 was borne by the Leaguc
and about 1,500,000 by Radio-Suisse.
In normal times it is Radio-Suisse, .in
collaboration with the League’s Transit
and Communication Section, which
operates the station, while in times of
emergency the League has complete con-
trol. Orders to stop hostilities and other
urgent negotiations can thus have priority,
keeping the League Council in direct com-
munication with the danger spot.

In normal times the station is in con-
stant use for the exchange of telegraphic
messages between the League Secretariat
and delegations at various conferences at
Geneva, and the greatest possible number
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of European and Extra-European
Governments, either direct or by means
of retransmission. Apart from this, the
plant can be employed for transmitting
circular messages from the League Secre-
tariat to Member-States, and for rapid
conveyance of important documents to
distant points, thereby ensuring a nearer
connection between the League Secre-
tariat and Extra-European countries.

Short-Wave Transmitters

The transmitting station comprises two
short-wave transmitters belonging to the
League of Nations, and a medium-wave
transmitter provided by Radio-Suisse.
Of the two short-wave transmitters one
was supplied by the Société Francaise
Radio-Electrique, Paris, and the other by
Marconi’s Wireless Telegraph Co., Ltd.,
London, who also erected the medium-
wave transmitter.

The French short-wave transmitter has
a wave-range from 14 to 40 metres and is
quartz driven.  This transmitter is at
present working on three waves, the
change from one wavelength to the other
being effected in a couple of minutes.
The Marconi transmitter has a wave-
range of 14 to 100 metres, and is driven
by a master oscillator. This transmitter
is at present working on four wavelengths,
and the change from one to the other can
be made in a very short space of time.
Both transmitters can be used for tele-
graphy as well as for telephony.

The aerial system consists of three
groups of beam aerials. The first group
(Marconi system) comprises two parts,
one of which is directed towards South
America, the other towards the Far East.
each side being composed of two complete
sets of aerials, one for day and one for
night working. The second aerial group
(Telefunken system) is directed towards
Central America and can be oriented in
the direction of Australia and the West
Indies. This group is also divided into a
night and day array. The third aerial
group (Telefunken system) is directed
towards South America, and can be
oriented towards British India. This

Wireless .
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aerial has been designed for one wave-
length only.  Apart from these three
groups of beam aerials the station
possesses three omni-directional aerials.
The two short-wave transmitters have an
aerial power of 20 kW.-—sufficient for
reaching the most distant parts of the
globe. The aerials are supported by six
masts about 150 feet in height.

The medium-wave transmitter of 50 kW.
aerial power supplied by the Marconi
Company, and belonging to the Radio-
Suisse S.A., is installed in a special room.
This transmitter can work on waves be-
tween 3,000 and 5,000 metres, and it is
possible to establish by means of it com-
munications with any point in Europe.

The receiving station at Colovrex is
equipped with three short-wave high-
speed receivers of which two are Tele-

A
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funken and one a product of the Bell
Telephone Co.

On the ground outside the building
there are four aerial groups, of which
three have beam aerials (Telefunken).
One group is directed towards South
America and the Far East, a second
towards the West Indies and Central
America, and a third towards North
America and British India. A fourth
group comprises several simple omni-
directional aerials, enabling reception of
waves between 10 and 30,000 metres to
be carried out from all directions.

Will Radio-Nations help the League of
Nations in organising a world without war
and without preparations for war¢ That
is the hope of those who are sponsoring
these rapid communications between
governments and peoples of the earth.

Financial Aspects of Television

O attempt to discuss in a techni-

cal journal the financial aspects

of television may at first seem

out of place, but it need not take
long to say enough to make readers
appreciate that the future of television
is so bound up with the financial side that
the one cannot be properly considered
if the other is ignored.

At a time when a committee appointed
to advise the Postmaster General on the
future of television is still deliberating,
it is natural that there should be a lull
in disclosures of technical advances in
this country, but enough is known to
justify the opinion that at least point to
point transmission of television with quite
good definition has reached a satisfactory
stage, even if general reception on the
same basis as broadcasting still offers
serious problems. It is only compara-
tively recently that it has been possible
to speak with so much assurance on the
technical progress which has been made.

We still have to face the fact that, if
really high definition is required, there
can be no wire link of any considerable
length between transmitters and studio,
so that we cannot look for the linking up

The French short-wave transmitter which has a wave-range of 14 to 40 metres and is em-
ployed for direct communication between the League headquarters and the Japanese and
Chinese Governments. ) ’

by wire of a number of scattered trans-
mitters united to one studio. Confirma-
tion of this view, if it were necessary, is
forthcoming from a paper recently pub-
lished in America, when it was pointed
out, in connection with a demonstration
of the Zworykin Iconoscope, that the
system produced sidebands 200 kilocycles
in width ‘“which precludes the use of
wire lines for transmission over any con-
siderable distance, and all remote pick-up
stations must transmit to the main station
by radio.”

A year or two back television scemed
to be quite a long way off because in-
sufficient technical advance had been
made. It would now seem that having
reached a fair state of progress, and
having, in fact, come to a point where
it is possible to begin to talk about tele-
vision as a service, the problem of the
financial side looms up as the greatest
obstacle to future development. Let us
examine the difficulties rather more in
detail.

At a Convention held in May this year
in America by the Institute of Radio
Engineers a number of technical papers
on television progress were read. These
technical papers were preceded by a
talk by Mr. Baker, who is Vice-president
and General Manager of the R.C.A.
Victor Company of America. Mr. Baker
emphasised the problem of cost in
establishing a television service. He
assumed that receivers could be produced
at a cost of the equivalent in English
money of f£60, and that to serve an
audience of, say, 400,000 persons in
America eighty transmitters would be
required, costing £8,000,000 to erect,
with another sum equivalent to this which
would have to be expended on building
up an inter-connecting network for the
stations. To maintain these stations on
the air weuld involve an annual expen-
diture of £11,600,000. To bring home
to his audience these staggering figures
he explained that the present investment
in the broadcast transmission in America
is approximately £5,000,000, and that this
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Financial Aspects of Television—
sum had been expended over a period of
more than ten years.

The next item of expenditure discussed
was that of providing programmes for the
stations when erected, but it was pointed
out that if you broadcast once, every
film produced in the United States, and
every play on the stages in New York,
and, in addition, film news reels, you
would still only cover less than half the
total of hours required to bring up tele-
vision to the 5,000 programme hours a
year which Mr. Baker estimated as
necessary for a service.

These observations must certainly make
us stop and think in this country before
we jump to any conclusions that broadcast
service of television is ripe for public
distribution here. We need not, of
course, take all the above stupendous
figures as applying equally in this country.
For example, Mr. Baker’s estimate of
5,000 hours a year seems unnecessarily
high, unless he is visualising several in-
dependent programmes. With one pro-
gramme 14 hours a day of television,
would be provided for under such an
estimate. We believe that something
very much less would be accepted here
as adequate. After all, television is suited
only to leisure time, whereas sound broad-
cast is often enjoyed for long hours at a
time during daily tasks. Again, the
estimate of 8o stations for America is,
we hope, in excess of what would be
necessary here. On the other hand, the
importance of good definition and quality,

as well as good television programme .

material is, perhaps, greater here than in
America. The public is educated to a
high standard of performance with sound
transmissions, and before buying tele-
vision receivers in quantity, will expect to
have some sort of assurance that the
television programmes will give a service
in some way comparable with that at
present supplied on the sound side by the
B.B.C. stations.

It does not look as if the finances of
the B.B.C., on the basis of their present
proportion of the licences, could stand
the strain of -endeavouring to provide tele-
vision 'programmes, even if they might
scrape together the cost of erecting the
stations over a fairly long period of time.

Additional Licence Fee

It may be suggested as not unreason-
able that an additional licence fee should
be payable in connection with a television
receiver. If this licence were, say, 5s.
per annum, the revenue would assist in
meeting the additional expense. It seems
doubtful whether an additional licence for
television could be introduced without
special legislation, although it might well
be argued that the P.M.G. already has the
necessary authority under the Wireless
Telegraphy Act. Whatever arrangements
are made for television in its early stages,
it is probable that a large proportion of
the programmes will be made up of film,
and one cannot expect that the film pro-
ducers will supply their filins for broadcast
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purposes at a cost which would look
attractive to any broadcasting authority
in this country. So that we may sum up
by saying that although we may be in
a position of having solved the most
serious of the technical problems of broad-
casting television, we have as yet made
little or no progress in meeting the
problems of the financial side.

Already a fairly considerable amount of
money has been sunk in technical
development of television, and we may
asstime that this is being done in the hope

A clever combination of electric light fitting

and public address speaker installed in the

cathedral at Regensburg, Germany. The
design is by Telefunken.

of a fair reward in the not too distant
future as a result of the establishment of
a public service. Is it being pessimistic
to suggest that the chances of this reward
seem, as yet, very far.off, when the
capital expenditure necessary to stimulate
public interest sufficiently to induce a
large number of the public to buy tele-
vision receivers is taken into account?
Finally, wé have to remember that tele-
vision systems are likely to undergo sub-
stantial modifications as time goes on,
modifications which very likely would
necessitate drastic changes in the receivers.
The public will hardly rush fo buy sets
until they can be reasonably satisfied that
the sets will not become obsolete in a
very short time. A possible solution of
this difficulty would be the supply of sets
to the public on hire, but this, again, atl
once limits the prospects of commercial

prosperity to the manufacturers of such

receivers.

~r
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Interference

Details of German Technique

ERMAN apparatus for the measure-
ment of the radio-frequency electro-
motive forces generated by elec-

trical plant has been described in a pre-
vious article. - The German technique
is directed towards a settlement of the
radio interference question by a specific
limitation of these parasitic’ voltages at
the terminals of electrical plant.

In order to secure the most economical
form of settlement, certain statistical data
1s requisite, one of the main items of which
is (i) the value of the ratio of the radio-
frequency signal and noise voltages in an
antenna, necessary to ensure satisfactory
reception in the average case. A figure of
50 for this ratio is regarded in Germany
as adequate. It may here be of interest
to note that in terms of the British tech-
nique, this figure appears to correspond
with a limiting value for the noise field of
20p.V./metre at a receiving site where
the signal strength is 1 m.V./metre. The
other items of statistical data are (ii) the
average effective height of receiving
antennz, and (iii) the average total atten-
uation of the path lying between the ter-
minals .of interfering plant and the
terminals of radio receivers.

As a result of a large number of obser-
vations,’ considerable data has been com-
piled in Germany. This data has been put
into graphical form and was presented by
the German delegation for discussion at
the recent (June, 1934) Paris Conference
of the 1.E.C.

As an illustration of the manner in which
this data is utilised, two examples will be
given. These examples clearly demon-
strate the very important fact that the
extent of the necessary reduction of radio-
frequency voltage at the terminals of elec-
trical plant increases considerably as the
body of listeners for whom amelioration is
to be ensured progressively increases.

Thus, reception of a signal field .of
mm.V./metre will be ‘‘interference-free,”’
for 70 per cent. of the listeners, to the
degree represented by the value of 50 for
(1) ; if (based upon values of 0.3 metre for
(i) and zo for (iii), expressed as a volt-
age ratio) the voltage across the plant ter-
minals does not exceed (1,000x0.3x
20+-50) p. V., ie., 120 p.V. If similarly
satisfactory reception is to be accorded to
90 per cent. of the listeners, then (based
upon values of 0.1 metre fer (ii) and 5 for
{ii1)) the terminal voltage should not ex-
ceed 10 u.V. These values show that a
terminal voltage, smaller by about 21
decibels, is necessary, when the number
of listeners to be catered for is increased
from 70 per cent. to go per cent. of the
total number.

In reference to the foregoing voltage
values, it is of interest to note that the
normal terminal voltages for small elec-
tric motors are of the order of 1.volt at
2,000 metres and 0.1 volt at 200 metres.
For high-frequency medical apparatus the
corresponding values are of the order of
10 volts and 1 volt respectively. A. M.
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New Radio Aid to Navigation

O none of its now many practical
users was the advent of wireless
more welcome than to those who
‘“go down to the sea in ships.”’

And it is still true that perhaps the most
important of all wireless applications is
the marine one. Besides the use of wireless
for ship-to-ship and ship-to-shore com-
munication, the advantage of direction-
filding as a practical aid to navigation is
so great that it is an open secret that the
attitude of shipping authorities is towards
the fitting of direction-finding on all sea-
going vessels.

At no time is the advantage of direc-
tion-finding greater than in conditions of
fog. Marine and radio people alike are
keenly alive to methods which permit the
fullest utilisation of radio aids on these
most trying of ‘marine conditions.  The
greatest of all dangers is that of collision
between vessels which may remain in-
visible to each other until, perhaps, col-
lision is impossible to avert. This danger
Is particularly great in the more congested
waterways, such as the Channel, North
Sea, etc., but fog is at all times a terror
to the mariner, and any radio device
which has as its object the prevention of
collision in foggy conditions is a potential
boon to all seafarers.

Visual Indications

An apparatus designed for this purpose
and having important features which have
not hitherto appeared in marine wireless is
a particular form of direction-finder de-

veloped at the Radio Research Station at -
Slough. This apparatus was demonstrated .

in the Radio Department of the National
Physical Laboratory (of which the Radio
Research Station 1s a part) during the
recent annual visitation to the Laboratory,
and the demonstration model is illustrated

g A Special Direction-Finder for
Foggy Conditions

UIDED solely by radio beacons, ships
may now be navigated through the

narrow seas in dense fog without a glimpse
of any landmark.
with other ships remains, but that danger is
i likely to be mimimised by this new develop-
ment of wireless direction-finding .

Only the risk of collision

i
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in the photograph on the next page.

Before considering its actual operation,
however, it is perhaps desirable to explain
briefly the general principles of the
cathede-ray direction-finder, of which this
is a particular form. Those principles are
illustratéd in Fig. 1. Two frame aerials
are arranged at
right angles to each

plates of the tube, and it is essential that
the amplifiers in each branch of the com-
plete receiver should be exactly alike,
since this governs the final direction in
which the spot moves.

The advantage of the system is to be

" found in the fact that the cathode-ray

spot is very rapid, indeed instantaneous,
in its response. It is this that has per-
mitted its use as a direction-finder on in-
dividual atmospherics (as was also men-
tioned in our previous article), this being
a feat that no other type of direction-
finder could pos-
sibly emulate.

other, so that an
arriving signal can
act simultaneously
on both. From
what was said of
the principles of
d.f." coil reception
in a recent issue of
The Wireless World
(May 11th), the sig-
nal voltage in both
frames will depend
on the angle which
the direction of the
signal makes with
each frame. The
signal voltages set

(a)

wI K E in

DIREGTION ) This same fact of
OF SIGNAL mstantaneous re-
N sponse is utilised in
M a ) st

the collision-pre-
venting apparatus

combination
with the fact that
this rapid response

s permits the use of
FRAON pLARS-S very short signals.
As has  been

—— . .
T outlined in a sug-
l/l gested method of
—— operdtion, it would

INDICATION

oIIDICATION be necessary for all

ships in a foggy
(b) region to send out
a very brief signal,

up in.the frames
are then applied to
the deflecting plates
of a cathode-ray
oscillograph, it being borne in mind that
the oscillograph spot is free to move in
both directions. The combination of these
voltage-effects on the spot is to move it
along a single line on the screen of the
tube, making the same angle with the
North to- South line of deflection as the
signal direction makes with the North-
South frame aerial, as shown in Fig. 1 (b).
The direction of the signal is thus directly
indicated on the screen of the oscillograph,

which becomes, in effect, a compass card.

- Considerable amplification is, of course,
usually necessary between frame aerials
{of any practicable size) and the deflecting

Fig. 1.—Principles of direction-finding
by cathode rays.

say, on the distress
and calling wave-
length of 600
metres. These signals could be very short
indeed—they need not last longer than
1-100 second—and would be sent out at
quite wide intervals such as 10 or 15
seconds.  In this case they would not
interfere with other traffic on the same
wavelengtn and could be superimposed
(by an automatic switch or key) on any
other traffic. These signals would then be
picked up on a direction-finder of the type
shown in the photograph, when, despite
their brevity, the direction of the signal
from each of several ships in the area
could quite easily be read. The receiver
for this purpose would not need to be
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highly sensitive, sinee the region of interest
as regards collision prevention is a limited
one. It is understood that the apparatus
illustrated is only intended to receive
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the photograph are contained in the box
shown, measuring just over zoin. by 10in.
The connections of the receiver are shown
in Fig. 2. The frame aerials and the three
tuned circuits (of each amplifier) are all
" " tuned to 600 metres,
the tuning condensers

shown in each circuit

/FRAME AERIALS ~

£(000000000 }m

i

HT+ having small trim-
mers which can be
adjusted by a screw-
driver through holes
in the front panel.

The half megacycle
frequency from the
amplifiers is applied

flecting plates of the
oscillograph to give

CATHODE ! . B4
RAY_ the directional indi-
T cation.

The resistances

J-
M “H
_T circuits - serve as
volume- controls .and
prevent overloading,

direction.
deflection from a sig-
nal exceeds a certain
size on the screen of

the tube, it is cut

down by manual
operation of a ganged
. switch to avoid this
wr+ll  overload, but the

controls of the resist-

Fig. 2.—Circuits of cathode-ray direction-finder for

collision prevention.

signals from ships within a range of ten
miles, which seems very adequate for the
purpose.

Practical Applications

The apparatus-could be located on the
bridge, directly under the inspection of the
navigating officer, who could keep a more
or less continuous watch on it during fog.
As a means of observing for possible col-
lisions, it is only necessary for him to see
that no ship which is within the receiving
distance of this apparatus produces a direc-
tional deflection of comstant direction and
of increasing length. It is easy to show by
a simple drawing that in these conditions
the two vessels, if following steady courses

at constant speed, are ultimately going to -

collide. The navigating officer has thus
an early indication of any such possibility,
and has plenty of time to change course so
as to avoid collision. No operating skill is
necessary, and no attention need be paid to
the absolute direction, so long as it is ascer-
tained that no signal keeps the same direc-
tion and increases in size. Signals of the
brief nature referred to would cause negli-
gible interference with communication on
the same wavelength, and would be com-
parable to atmospherics of not too frequent
or serious incidence. )

The apparatus designed for the purpose,
and illustrated in the photograph, has been
made in the most compact form possible.
The complete receiver and oscillograph in

ances are released by
spring to avoid the
receiver being, acci-
dentally left in the insensitive condition.

- It is understood that the apparatus has.

not yet been tried out at sea, but it was
demonstrated at the N.P.L., operating on
brief local signals which were very easily
observed. No doubt some organisation

directly to the de- -

across the input grid -

“ which might . give '
wrong ‘indications of -

When a

77

work would have to be done by the ship-
ping authorities to put the scheme into
operation, but this would be merely a
small price for the advantage of the new
wireless aid to safety of life at sea.

A" “PROPHETIC”
MONITORING DEVICE

N attempting to design a system for

automatically keeping the output

volume from a low-frequency amiplifier
within bounds, engineers are often very
soon brought up against the unpleasant
fact that their efforts tend to be ** wisdom
after the event.” Every automatic device
takes time to operate, and, by the time the
situation has been brought under control,
the transmitter has already been heavily
““blasted ”’ or, in the case of gramophone
recording, an ugly-looking ‘‘gash’ has
appeared on the surface of the wax
““master.”’

. What seems to be required is a pro-
phetic knowledge of how loud the signal
is-going to be.- In the absence, however,
of a circuit or apparatus which will per-:
form this miracle, the-only .thing to de is
to make use of our present knowledge of
how loud the signal is, and to pass the
latter to its destination through a delay-
ing device, so that by the time it reaches
the final amplifier the circuits of the latter
have *‘ got wind ”’ of the situation and ad-
justed themselves accordingly.

Mr. S. Aisenstein has suggested the use
of a telegraphone fot this purpose, the
signals being recorded in magnetic form
upon a travelling steel tape. Two pick-up
devices are used in connection with this
tape, the signals being picked up by the
first after a short delay and by the second
somewhat later. The output from the first
pick-up device is used to obtain a control-
ling voltage, which is applied to an ampli-
fier connected to the second device just in
time to regulate the volume according to
the intensity of the signal. The inevitable
time delay associated with the generation
of the controlling voltage is thus allowed

for by delaying to a slightly greater
degree the passage of the signals to be

regulated.
The only doubt
_that arises in

connection with
a device of this
character
is whether the
distortion  and
noise introduced
by any existing
telegraphone
would not be too
great to be toler-
ated where
quality of repro-
duction is a first
consideration. It
is to be expected,
however, that
these defects will -

The D.F. apparatus demonstrated at the N.P.L. The two frames set at
right angles and the end of the cathode-ray tube are easily picked out.

be largely over-
come in the
course of time.
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BROADCAST BREVITIES

Empire Music Director
THE most jmportant news of the week
concerns Empire listeners. I can reveal
that the Empire programmes from Daventry
will scon take on a new status, one of the
first steps being the appointment of a Music
Director. This might not in itself arouse
frenzied delight in Bush, jungle or prairie,
but the appointment will lead to the forma-
tion of an all-night wireless orchestra, so that
Daventry’s short-wave listeners will have
real, as distinct from tinned, music through-
out the twenty-four hours.

Artists at 3 a.m.

Nor is the development likely to stop here.
There is no reason why music should be the
only department to break away from the
thraldom of electrical recording, and I under-
stand that in the very near future dramatic
artists, singers, comedians and other
entertainers will attend the studios in the
wee 'sma hours.

Technical Advances
There is no doubt that the B.B.C. is be-
ginning to take Empire broadcasting very

seriously. Technical advances are in hand,

and already the Daventry site wears a dif-
ferent aspect with the completion of the new
masts necessitated by the forthcoming in-
creasge in power.

Now the programme side takes a step for-
ward, while potted entertainment recedes
into the background.

wn e

Droitwich : The First Programme

T looks as if the Belfast Wireless Orchestra.

will have the honour of giving the first
official broadcast vie the new quxtwich
transmitter. As already announced in The

Wireless Wovrld, the first public transmission .

will occur during the Press visit on Septem-
ber 6th. The journalists are due to arrive
at 4 p.m., just when our Belfast f{lends are
getting into their stride in the National pro-
gramme. .

No Synchronisation

I understand that while Droitwich trans-
. mits Daventry will close down. There will
be no attempt to synchronise the two trans-
mitters, though the results of such a test
might be distinctly interesting.

wn  wA B @

Whither Television?
I HEAR that the Committee appointed by
the Postmaster-General to consider the
development of television has completed
the spectacular side of its work, i.c., the
actual viewing of television imagés by the
Baird, Electrical and Musical Industries,
and other rival systems. According to a
high official at the Post Office, the Com-
mittee is now settling down to the big task
of sifting the mass of contending evidence.
An important statement may be expected
very shortly. ’

No Provision in B.B.C. Charter

An interesting point has arisen concern-
ing the position of the B.B.C. in regard to
television. The present Charter, which was
drafted in 1926, makes no provision for the
transmission of moving images; in the

By Our Special Correspondent

clearest possible terms, the B.B.C. was
established to broadcast te the public ** by
means of wireless telephony.”  If the
P.M.G.’s Committee were now to report in
favour of an iinmediate television service,
the Charter would require revision by Act
of Parliament,

The present 3c-line tclevision trans-
missions by the B.B.C. are ‘‘ experimental.”’

(%1 =) [P L2
An American Visitor

RECENT burlesques on American broad-

casting have probably "given British
listeners . exaggerated notions of what
actually goes on in the U.S. studios.

Perhaps Mr. John S. Young will cledr
the air. Mr. Young, who has just landed
in England, is an announcer of the
American National Broadcasting System,
and, by the special invitation of Sir Henry
Penson, Warden of the King’s English, he
is to give a series of addresses at Oxferd on
American radio methods. At Pembroke
and Balliol he will explain how the theory
and technique of broadcasting are applied to
programmes sponsored by commercial
interests.
' e e e

1914 Again
’I‘HE tense days just before the outbreak

of the Great War will be re-lived in an
actuality programme entitled ‘° Twenty

«TOUR DE FRANCE.” Theworld’s biggest
«0.B.”’—that of the great cycle race round
France—concluded a few days ago. Here
are some typical riders at the microphone,
Nearly all French stations gave daily accounts,

. Forrest

Years Ago,”” to be broadcast in the
National programme to-morrow evening
(Saturday). It will be a radio report of the
chain of events which led from the firing of
a revolver by a Serbian fanatic in Sarejevo
on June 28th to Great Britain’s declaration
of war upon Germany at 11 o’clock on the
night of August 4th.

Events Speak for Themselves

The programme will show how, in July,
1914, the man-in-the-street had no accurate
knowledge of the diplomatic cross-currents
that were carrying him into war. :

““ Twenty Years Ago” has been com-
piled from original sources by Harold
Temperley, Professor of Modern History at
Cambridge and Joint Editer of the Official
British Documents bearing on the period,
and will be produced by Laurence Gilliam.

No attempt will be made to heighten the
dramatic effect-.of the supreme event in
modern history by special treatment. The
words and actions of the rulers, politicians,
statesmen, and scldiers who = framed
Europe’s destinies in those days will be left
to spcak for themselves. )

=) e e e

Lesser-known Dance Bands

DURING the absence from the studio of
the B.B.C. Dance Orchestra, directed
by Henry Hall, who will be on the stage at
the Radio Exhibition at Olympia from
August 16th-25th, Will Hanson, organiser
of dance band broadcasting, will carry into
effect his policy of giving lesser-known com-
binations a turn at the microphone.

The bands which listeners are to hear
during the middle weeks of Augnst are all
extremely capable and able to put up an
excellent show. In the first week, starting
on August 13th, the 17.15-18.00 (5.15-6.0
p.m.) period will be filled on successive days
by Percival Mackey and his Band, Reginald
Foresythe and his New Music, The Barn-
stormers, Harry Leader and his Band, and
Joe Loss and his Kit-Kat Band. The mid-
day period on August 17th will be filled by
Tormnmy Kinsman and his Band,

A Varied Selection

The 5.15-6.0 period of the second week
of Henry Hall’s absence at Radiolymipia
opens with Billy Mason and his Daunce
Orchestra (August zoth), followed by Terry
Mack and his Serenaders, Dare Lea and his
Band, Rudolph Dunbar and his Coloured
Orchestra, and Don Sesta and his Gaucho.
Orchestra in the order named.

In the midday period on August
Henry Hall and the B.B.C.
Orchestra.

24th
Dance

() «“ (=l ey
Down on the Hop Farm :
CHEERFUL radio picture of hopping
and the hopping season is to be em-
bodied in a programme ecntitled “* "Opping
'Oliday,”” which Laurence Gilliam and Pat
are preparing for listeners on
September 15th.

The programme will deal with hopping in
progress. The whole 6f this will be done by
an actual relay from a hop farm. The pro-
gramme will conclude with a relay of a
hop-pickers’ sing-song from a public-house.
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Vienna Broadcasting Tragedy

A Visitor’s Impressions

HE temporary caplure of the Vienna studios by
Nazi insurgents last week and the broadcasting of
spurious messages startled the world, but, according fto
our contributor, who himself visited the siaticn
months ago on behalf of * The Wireless World.” such
In these tmpressions he
describes the elaborate defence wmeasures at the irans-
mitter and the absence of precautions at the studio.

a coup was always possible.

By CECIL W. LUSTY

T is not surprising that the broadcast-
ing station should have been the first
object of attack in the tragic events in
Vienna last week. I have visited

nearly every European station, and have
met armed guards at Moscow and other
transmitters ; never have I seen a station
garrisoned like Bisamberg.

At the time of my visit a few months
ago the transmitter was guarded day and
night. Even while it was under, construc-
tion attempts were made to burn the build-
ing. It would seem, however, that in con-
centrating defence on the transmitter the
authorities forgot the vulnerability of the
studios. One reaches them along the
fashionable Karntnerstrasse—the Oxford
Street of Vienna — turning right into
Johannesgasse ; the graceful white build-
ing, No. 4b, is the ** Ravag '’ Broadcasting
House.

It is true that some precautions were
taken for the safety of the headquarters
after the February rising, but this did not
prevent, on July 2nd, the explosion of a
bomb in the basement which did some
damage. .

In conversation with officials I learnt
facts which, in the light of last week’s
events, show why the Nazi insurgents

a few
;

brought the broad-
casting station into
their plans for a
coup d’état.
Broadcasting in
Austria, as in Ger-
many, Russia, and,
indeed, practically
the whole of
Europe, is virtually
State- controlled.
The Austrian Gov-
ernment owns only
half the shares in the
Ravag organisation,
but a clause in the

agreement enabling
the State to use-the
radio for annoufice-
ments and talks
virtnally places the service under the
thamb- of the Government. With the
tecent boiling up of the political cauldron,
the late Chancellor Dollfuss had been
forced to make rfore and more use of the
broadcasting system as an instrument of
the State. ) '

Perhaps the main reason for erecting the
costly 120-kilowatt transmitter at Bisam-
berg—a severe strain on the Ravag finances

Vienna from the air.

In the centre is St. Stephen’s Cathedral, which was threatened by a

bembing plot. Services are frequently broadcast from the Cathedral.

The Vienna transmitter is situated outside the city, amidst quite

rural surroundings.

—was the official desire to possess a strong
weapon of defence against ‘‘broadcast
bombardment ”’ from other countries. 1
understand that Austria first appealed to
the International Broadcasting Union for
help in suppressing foreign radio propa-
ganda, and it is no secret that this request
was gravely discussed by the Union, but,
as | explained in a recent Wireless World
article, the Union is not ** an armed police-
man of the ether,”” and any censure for its
apparent failure to eliminate the propa-

-ganda element is unjustified. At the same

time, the Austrian attitude was noted by
the League of Nations, which circularised
European Governments with a view to
preventing broadcast propaganda likely to
offend neighbouring countries.

No Studio Guard

When the news came through of the
temporary seizure of the Vienna station by
the Nazis last week, I remembered my
afternoon at Bisamberg. Gendarmes with
gleaming bayonets unbarred the gate to
allow the party of Ravag officials and
myself to pass through. There were sol-
diers patrolling the grounds, fenced in with
barbed wire, and there were soldiers in
the courtyard.

But when, later, 1 visited the studios,
there were no soldiers, and it was here,
last week, that several Ravag officials,
including the Director-General and a visit-
ing artist, met their deaths.
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- News of the Week

More People’s Receivers

HE German ‘'People’s Re-

ceiver’’ has set a new vogue.
We understand that both Norway
and France are considering the
development of reccivers on the
same lines.

Asking for It

OUMANIAN listeners are being
invited to submit criticisms of
the programmes broadcast on
Saturday evening. At present the
broadcasting organisation receives
between 6oo and 1,000 letters a
month in response to the in-
vitation.

The Sub-Midget

NINETY per <cent. of the
- receivers at the rcecent show
in Wellington, New Zealand, were
superheterodynes.  Most sets had
the new type 6- and 7-pin valves.
The only car radio set was a British
model.

An American “‘ sub-midget ’’ was
in a cabinet 7in. square by 4in.
deep.

Bombay Asks for Reports
THE Bombay station of the
Indian State Broadcasting
Service is continuing short-wave
transmissions on Mondays and
Wednesdays from 16.00 to 17.50
G.M.T. The wavelength is 31.36
metres.
Reports are welcomed by the

Station Director, Irwin House,
Sprott Road, Ballard Estate,
Bombay.

Tuning-in Atlantic Flight
URING the next few weeks
short-wave listeners have an

cxcellent opportunity to pick up

signals transmitted on 34 metres
by Mr. John Grierson during his
flight to America via the Arctic
air route. As we go to press, Mr.

Grierson has reached Revkjavik,

Iceland, and his route lies via

Augmagssalik — Godihab — Reso-

lution Is.—Payne River— Pou-

unggnetuk (Hudson Bay)—FEast

Maine—Ottawa. Places in italics

are bases at which stops will be

made,  Transmissions take this
form: AA AA AA GACRK BT,
and the text consists cssentially

of four parts: (a) Position, (b)

Weather, (c) General,. and (d)

Time. Reports will be welcomed

by the Radio Socicty of Great

Britain, 53, Victoria Street, Lon-

don, S.W.1.

Mr. Grierson’s machine is fitted
with a Marconi-Robinson ‘‘ hom-
ing ’' device which enables him to
fly accurately to any wireless
station on his route.

Blow to Radio Crooning

LIGHT opera topped the poll in
a broadcast popularity con-
test just conducted by the Radio
Record, of Wellington. Over
33,000 votes were recorded as fol-
lows: Light opera, 7,322; old-time
melodies, 6,755; dance music,
5,824; classical music, 5,194;
grand opera, 4,650; and—crooning,
.3,518. Our New Zealand cor-
respondent adds ~ that crooning
‘“fans’’ started the argument!

Current Events

New Czech Station

NEW Czechoslovakian broad-
casting station of 6 kilowatts

is to be erected between Kosice and
Uzhorod. It will operate on the
Kosice wavelength of 269.5 metres,

The Passing of Poldhu

HE news that the site of the
Poldhu (Cornwall) wireless
station is for sale by order .of the
Marconi Wireless Telegraph Co.,

Ltd., recalls some interesting wire- -

less history.

It was 1n December, 1901, that
Marchese (then Mr.) Marconi, with
an aerial wire attached to a balloon
at  St. John’s, Newfoundland,
picked up the letter S in Morse
sent out from the new station at
Poldhu.
ployed in Cornwall was not more
than 10 or 12 kilowatts, the trans-
mitting aerial consisting of 50 bare
stranded copper wires suspended
from a ftriadic stay strained
between two masts 60 feet in

height and 200 feet apart. In Feb-

The. actual power em-_

in Brief Review

veloped a fierce, diplomatic thirst,
demanding a certain number of
bottles of beer before their mani-
festation before the * mike.”” The
radio commentator, having no
authority to engage artists on this
basis, was obliged to exclude the
strikers from the picture and, as a
correspondent says, they remained
mute, .inglorious and thirsty.

Running Commentaries
—with a Difference
A PECULIAR type of ‘' running

commentary '’ is enabling
Australian listeners to believe that
they are hstening to actual ac-
counts of the Test Matches.
The method employed is to
cable, or send by beam wireless,
{ull particulars of every individual
stroke to selected radio stations,
which then add tlie necessary back-
ground, by means of gramophone
records, of crowd noises, while
skilled commentators pore over
each cable as it arrives and con-
struct a word picture.

POLDHU IN ITS PRIME.

The King and Queen (then Prince and

Princess of Wales) on their visit to the Marconi Company’s Trans-
atlantic Wireless station in July, 1903. Marchess (then Mr.) Marconi
is on the right.

ruary, 1902, Poldhu became a per-
manent Transatlantic station for
communicatien with Cape Cod,
Mass., and Cape Breton, Nova
Scotia. In recent years it has been
used for experimental purposes.
A great occasion in the history

of the station occurred on July

18th, 1903, when Their Majesties
ithe King and Queen (then Prince
and Princess of Wales) paid a visit.

Beer and Broadcasting

’I‘HIRST spoilt a recent Danish

radio programme which in-
cluded a report of a railway trip
starting from Roskilde. This was
to begin with a ‘" picture’’ of the
arrival of the express from Copen-
hagen and, in order to heighten the
realism, vendors of newspapers and
sweets at the station were invited
to make their cries with special
energy. At the last moment, how-
ever, these improvised artists de-

During a recent commentary
certain time discrepancies made it
obvious that every stalion was not
receiving simultaneously a direct
commentary. For cxample,
writes a correspondent, one lis-
tener who heard Oldfield dis-
missed from one station was a
little surprised to find him still
batting at another.

Records on Record

AVAG, the Austrian broadcast-

ing organisation, has issued

a report on the number of record
. broadcasts given in 1933.  During
the twelve months there -were
broadcast 12,700 metres of film,
lasting 1,260 minutes; . 920 wax
records, lasting 3,600 minutes; and
700 records on gelatine, lasting

2,800 minutes.

One in Eighty

AUCKLAND, New Zealand, has
one radio dealer for every
eighty licensed listeners.

New U.S. Radio Control

HE new Federal Communica-
tions Commission of the
United States has already been
split. up into three divisions,
which are now linked only by the
fact that Judge Sykes, the chair-
man. is a member of each, writes
our Washington correspondent.
The divisions are (1) broadcasting,
(2) telegraph, (3) telephone.

To the broadcasting division
will fall the task of regulating the
75-million _dollar American broad-
casting industry, which includes
all programme stations on medium
and short waves.

A Robot Tuner

THE latest tuning gadget in
America is a pre-selector
tuner device which enables the
listener to select various pro-
grammes over a 12-hour period;
the set does the rest.

The  Atwater-Kent = receiver
which introduces this ‘‘clock
tuner’’ carries an electric clock
having around its rim tiny holes,
each representing quarter of an
hour periods and serving as the
connecting  link  between  the
tuning mechanism and the clock.
The tuner has sixteen outlets in
the form of miniature telephone
switchboard cords, two to each
of seven stations, and providing
for fourteen different programme

periods, with two extra cords
for intermission periods. The
listener, in choosing his pro-

gramme, plugs the cords into the
holes at the desired programme
periods. The  receiver  then
operates automaltically, changing
from station to station at the
times scheduled.

R.N.W.A.R. : More Recruits
Wanted

HE Secretary of the Admiralty
announces that it has been de-
cided to increase the membership
of the Royal Naval Wireless Auxi-
liary Reserve, which camec into
being at the end of 1932 and now
has a membership of approximately
00.
i Its object is to provide a reserve
of wireless operators trained in
naval procedure for naval service
afloat or ashore, at home or
abroad, in time of war. Appli-
cants, who must be British and
between the ages of cighteen and
fifty-five, need not have any
special wireless qualifications, but
it is greatly to their advantage
to know Morse and to be cither in
possession of, or in a position to
construct, a wireless transmitter.
Those interested arce requested
to apply for further particulars by
post to: The Admiral Command-
ing Reserves, Queen Anne’s Cham-
bers, Tothill Street, London,
SRS S

Page 81 follows after the Programme Supplement
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- Olympic S-S Six

A New Single-Span Receiver for Distant Reception

81

To be Fully Described in Aug. 10th and 17th Issues

LIST OF PARTS

After the particular make of component used in the original model, suitable alternative producls are given
in some instances. i

HE single-span system of tuning
is now well established as a
definite advance on older
methods inasmuch as it elimi-
nates ganging and waveband switching
and so greatly simplifies both the con-
struction -and adjustment of a receiver.
The set to be described in forthcoming
issues of The Wireless World is of high
sensitivity 'and possesses a much higher
degree of -selectivity than earlier single-
span- receivers. Six tuned .circuits -are
used, and the combination of reaction
with automatic volume control gives
variable selectivity, and .so permits the
quality of reproduction to be always as
high as possible, consistent with the con-
ditions of interference prevailing on a
particular station.

With minimum selectivity, a condition
used chiefly for local reception, the over-
all frequency response is flat within some
3 db. from 40 cycles to 10,000 cycles and
an output of about 3.5 watts can be
obtained. The receiver, therefore, is as
suitable for local reception as for distant
listening.

Both quality and selectivity are un-
affected by the wavelength to which the
set is tuned, with the result that the
excessive sideband cutting of long-wave
stations, which is so common, is not
present in this receiver. This is chiefly
noticeable by the increased brilliance of
reproduction of long-wave stations,

Mains hum proved inaudible in all
tests and background hiss could only be
heard on the weakest stations. Both
sensitivity and selectivity proved adequate
for all normal purposes, and complete
{reedom from second channel and kindred
forms of interference was found.

RECEIVER UNIT
Variable condenser, 0.00016 mfd.
Dial, Slow-motion type .

Siow-motion condenser, 0.0002 mfd.
(Eddystone)
Potentiometer, 250,000 ohms Claude Lyoms S.T.250
(Ferranti, Magnum, Rotherniel)

-

Polar Type “ E
Eddystone 973
Polar “ Q.J.7

- -

-

T.C.C. Type “M

Fixed condensers, 0.001 mfd.
T.C.C. Tyipe “M”

Fixed eondensers, 0.01 mfd. ¢
Fixed condensers, 0.1 mfd. Tubular, 350 volts D.C.
working T.C.C.250
(Dubilier, Graham-Farish, Peak, T.M.C. Hydra, Telsen)
2 Electrolytic condensers, 50 mtds. 12 v. working
T.G.C.501

1 Retary D.P.D.T. switch Claude Lyons 2163
1 Valve holder, 7-pin W.B. Baseboard Type
3 Vaive holders, 7-pin Clix Chassis Mounting Type
1 Vaive holder, 9.pin Clix Chassis Mounting Type
1 Compression concenser, 100 mmfds. Colvern
6 Micredensers, 100 mmfds. Eddystone 900
4 Fixed condensars, 0.0001 mfd. T.C.C. Type “M?”
1 Fixed condanser, 0.0001 mid. T7.6.C.34
1 Fixed condenser, 0.0002 mfd. T.C.CG.34
3

2

9

(Dubilier, Telsen)

Resistance, 160 ohms Graham-Farish ‘' Ohmite
Resistances, 250 ohms Graham-Farish '* Ohmite *’
Resistances, 2,000 ohws Graham-Farish .** Ohmite
Resistances, 10,000 ochms Graham-Farish * Ohmite ”
Resistances, 50,000 ohms  Graham-Farish ‘‘ Ohmite »
Resistances, 100,000 ohms Graham-Farish ‘‘ Ohmite *’
Resistances, 1 megohm Graham-Farish ‘‘ Ohmite
Resistances, 2 megohms Graham-Farish ‘“ Ohmite "
Rasistance, 1,000 ohms

Graham-Farish * Ohmite '* Heavy Duty Type
Resistance, 6,000 ohms

Graham-Farish ‘‘ Ohmite '’ Heavy Duty Type
(Dubilier, Erie, Ferranti, Claude Lyons, Seradex,

Watmel)
Resistance holders, horizontal type
6-way Connector Bryce
5-pin Piug . Bulgin P.3
(British Radio Gramophone Co., Goitone)
5.way Cable, with twin 70/36 leads Harbros
(Goltone)

=P WNW BN -

-

Graham-Farish

- . ™

-

L3

Knobs Bulgin K.6
Ehonite shrouded terminals, A., E., Pick-up (2)

Belling-l.ee Type “ B **
valve cap commectors, thimble type Clix
6 Coil screens, 3% x 23in. diam.

&

»

Mains Power Radio Go. G.S.1.

1 Coil screen, 4 x 3{in. diam. Colvern
(Goltone)
1 Screening box, 61 x 6} x 6in, Magnum

Materials for Coils:
16in. Paxolin tube, lin. diam. Wright & Weaire
2tin. Paxolin tube, jin. diam. Wright & Weaire
Quantity No. 32, 36 and 38 D.S.C. wire,
or 1 Set of Coils.
2 Lengths screened sleeving
(Goltone)

Harbros

4 0z38. No. 20 tinned copper wire, 10 lengths Systoflex,
wood, etc.

Plymax baseboard, 12 x 16 x Jin,
Aluminium front piate

Screws :—
20 lin. No.4 R/hd.; 8 }in. No. 2 R/hd.; 18 gin.
No. 4 R/hd.; 16 }in, No. 4 R/hd.; 6 2in. No. 4
R/hd., all with nuts and washers.
2 %in. No. 6 B.A. with metal threads and nuts
and washers.

Vaives:—1 Ferranti 14D; 1 Mazda AC/TP; 2 (ossor
MVS/Pen.; 1 Osram or Marconi MX40.

POWER UNIT

1 Mains transformer, primary 200 to 250 volts 50 cycles;
secondaries, 850-0-350 volts, 100 mA., 4 voltg, 2,5 amps.
centre-tapped; 4 volts, 2 amps. centre-tapped; 4

volts, 6 amps. centre-tapped
Rich & Bundy Type 239
(Davenset, Parmeko, Sound Sales, Vortexion, Wearite)
1 L.F, transformer, 1: 3 Telsen DR3

Smoothing choke, 15 henrys, 100 mA. Buigin L.F.21
(Davenset, Parmeko, Sound Sales, Varley, Wearite)
Fixed condenser, 0.5 mfd. Tubular, 350 volts D.C.
working T.C.C.250
T.C.C. Type “M

Peto-Scott
Peto-Scott

-

-

1 Fixed condenseyr, 0.005 mfd. -
1 Electrolytic condenser, ¢ mids. 440 volts working
. T.C.G.c02
4 Electrolytic condensers, 8 mfds. 440 volts working
. .C.C.802
1 Electrolytic condenser, 50 mfds., 50 volis working
o ) T.C.C.521
(Dubilier, Graham-Farish, Peak)
1 Resistance, 100 ohms Graham-Farish ‘* Ohmite
1 Resistance, 140 ohms Graham-Farish * Ohmite
1 Resistance, 5,000 ohms Graham-Farish * Ohmite »
1 Resistance, 10,000 ohms Graham-Farish ** Ohmite
1 Resistance, 20,000 ohms Graham-Farish * Ohmite »
1 Resistance, 1,500 ohms

. Graham-Farish * Ohmiis ° Heavy Duty Type
(Duhilier, Erie, Ferranti, Claude Lyons, Scradex,
Watmel)

-

Vaive holder, 5-pin
Clix Chassis Mounting Standard Type
Valve holder, 7-pin Clix Chassis Mounting Type

Twin safety fuseholder with 1 amp. fusecs
Belling-Loe 1033
(Bulgin)
1 §-pin Plug Bulgin P.3
(British Radio Gramophone Co., Goltone)
Loud speaker: 2,500 ohm field W.B. “EM2"”

Quantity No. 20 tinned copper wire, £ lengths Systoflex,
wood, ete.

Plymax haseboard, 8 x 15 x }in.

Screws :—
24 jin. No. 4 R/hd.; 6 iin. No. 4 R/hd., all with
nuts and washers. : ‘

Valves:-.1 Osram or Marconi MU12, 1 Mazda ;AC/2/Pen.

- -

Peto-Scoft
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IX. Checking the Intermediate Frequency

THE ganging adjustments of both straight and super-
heterodyne receivers have been thoroughly dealt with
in the earlier articles of this series, and this concluding
instalment deals with the question of determining'the exact
intermediate frequency employed. This is often necessary,
Jor in many designs the frequency chosen for the I.F.
circuits has an effect upon the ganging.

F the most accurate ganging is to be
secured in a superheterodyne, it is im-
portant that the I.F. circuits be
adjusted to the correct frequency, and

it is possible to.check their frequency
through the phenomenon of second-
channel interference. It has already been
pointed out that the oscillator works at a
frequency higher than that of the tuned
circuits by a figure equal to the intermedi-
ate frequency. Apart from guestions of
ganging, however, it would be equally pos-
sible to work with the oscillator at a
frequency lower than that of the signal
frequency circuits by the intermediate fre-
quency. It will thus be seen that there are
two different possible oscillator frequen-
cies for the reception of any station. Simi-
larly, for any oscillator frequency there
are two possible signal frequencies which
can be transferred to the intermediate fre-
quency. Thus, if the oscillator be set at
1,000 kc/s for the reception of a station
on 8go kc/s, in the absence of the signal-
frequency tuned circuits, the reception of
a station on;a frequency of 1,110 ke /s
would be just as good. The chief purpose
of the signalgfrequency circuits is to pre-
vent ‘the latter station from being received
and so ‘causing interference
with the ‘wanted station, and
when they fail in this pur--
pose the result is known as
second-channel interference.
Two tuned signal- fre-
quency circuits are ,
provided in the vast
majority of super-
heterodynes * using
intermediate fre-
quencies  between
100, ke/s and 130
ke/s, three in re-
ceivers using lower intermediate frequen-
cies, but often only one in a set operating
. with an intermediate frequency in the
neighbourhood of 450 kc/s. A few of the
larger and more expensive types of fe-
ceiver with an intermediate frequency
around 110 kc/s employ three signal-fre-
quency circuits, and this is the ideal
number. Two circuits, however, are suffi-
cient to prevent second-chasnel interfer-

Two types of .gang-
ing- tools favoured

ence from being
noticeable except in
the case of recep-
tion close to a
powerful local station. Second-channel in-
terference proper can only oecur at one
point on the dial for every station which
is causing it. Since there are but rarely
more than two locals, only two points of
second-channel interference are possible in
most cases.

If a superheterodyne be tried out in the
daytime close to a local station, that sta-
tion will tune in at'its correct dial setting,
but it may also tune in at another point
at which the circuits are set for the recep-
tion of a station working on a frequency
lower than that of the local by twice the
intermediate frequency. Thus, if the local
station works on 1,000 kc/s, and the in-
termediate frequency is 110 kc/s, the re-
peat point of the local will be 780 ke/s.
If the test be carried out at night, or when
another station is working at the repeat
point, it is probable that the programme of
the local will not be heard, but the distant
station  will
appear ac-
companied by
a whistle, the
pitch  of
which varies
with the precise setting of

the tuning dial. This is
second-channel interfer-
ence proper. If the set

is used close to the local,
it is quite possible for
other whistles to appear
at other dial settings, due
to different causes, and
this is hardly the place
in which to discuss them.
The true second-channel whistles, how-
ever, are usually readily distinguishable
on account of their much greater strength.

It "should be noted that if the station
upon which the second-channel whistle
-occurs is spaced from the local by exactly

by the amateur.

twice the intermediate frequency (usually"
by 220 kc/s) the whistle will disappear

when the station is tuned in exactly, be-
cause it will be at zero beat. Should the
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second-channel point fall midway between
two stations, moreover, then the whistle
will usually be audible on both, but be
quite high-pitched when either is tuned
in. In general, it is unimportant that the
intermediate frequency should be accu-
rately set, and a discrepancy of 5 kc/s
rarely matters.

Calculating the LF.

The procedure, therefore, for checking
the intermediate frequency is to tune in
the station upon which the second channel
interference occurs, identify it, and find
its frequency from the list of stations pub-
lished each week in The Wireless World.
Deduct this figure from the frequency of
the local station causing the interference
and halve the result. This will give the
intermediate frequency actually being used
with sufficient accuracy. If it be within
about 5 kc/s of the desired frequency all
is well, but if the difference be greater it
will be necessary to readjust the I.F. cir-
cuits. This is most. easily done by alter-
ing the trimmer settings roughly, without
any attempt at accurate trimming, until the

~whistle falls at the correct point, and then

trimming the I.F. circuits accurately onc~
and for all. Thus, if the I.F. is found to
be too high, deduct twice the correct inter-
mediate frequency from the frequency of
the local station, and look up in a list of

stations the one which works on a fre-

quency nearest to the figure so obtained.
The settings of all I.F. trimmers should
now be increased, and the tuning altered to
keep the second-channel whistle audible,
and this process should be continued until
the whistle falls upon the correct station.
It should be noted that the checking of
the intermediate frequency should really
be carried out whether ganging is accom-
plished with a shaped plate condenser or
whether the padding circuit be used.. In
general, however, it is not so important
with the latter, since the effects of an in-
correct value of intermediate frequency
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The Art of Ganging— :
may often be balanced out in the padding
condenser. The highest accuracy of gang-
ing would not be possible, however.

The procedure recommended for check-
ing the intermediate frequency is only ap-
plicable to those users of a superheterodyne
who are situated near enough to a local
station for them to obtain a definite
second-channel whistle from a known sta-
tion. Others must perform the check by
a somewhat different method which is not
quite so simple, and which relies upon the
accuracy of the ganging obtainable to de-
note whether the frequency is correct or not.
The procedure should then be to make a
rough adjustment of the I.F. circuits, and
then to attempt to gang accurately. If
the ganging cannot be made to hold accu-
" rately, and with a shaped plate condenser,
the process of ganging leads to the oscilla-
tor trimmer being fully screwed home or
fully unscrewed, then, in the absence of
the other defects which have previously
been enumerated, the trouble lies in the
use of an incorrect value for the intermedi-
ate frequency. :

1t is sometimes a little confusing to know
whether the intermediate frequency is too
high or too low from a particular adjust-
ment of the oscillator trimming conden-
ser, but reasoning from first principles will
soon reveal the truth. Thus, if it be found
that the process of ganging leads to the
oscillator trimmer being fully screwed
home, it means that the signal-frequency
circuits are tuned to too low a frequency
when the tuning dial is set for the recep-
tion of any particular station. This follows
from a consideration that adding more
capacity to the oscillator circuit would re-
sult in a station being tuned in at a lower
dial setting; and, as this gives greater
signal strength, and less capacity is used
in the signal-frequency circuits, they were
previously tuned to too low a frequency

(too high a wavelength). Such a change

has not altered the oscillator frequency,
for the circujt has been retuned after add-
ing capacity, therefore the frequency dif-
ference between the oscillator and signal-
frequency circuits is now less than before.
Increasing the intermediate frequency,
therefore, will achieve the same result as
adding further capacity to the oscillator
circuit as regards this particular station.
The result, therefore, shows that the in-
termediate frequency is too low, so that
the I.F. trimmers should all be unscrewed
somewhat. If the converse effect be
found, namely, that the ganging procedure
leads to the oscillator trimmer being fully
unscrewed, the intermediate frequency is
too high, and all the trimmers should be
screwed up somewhat.

It is by no means difficult to arrive suffi-
ciently near the correct frequency by pro-
ceeding in this manner, and, as there will
be no local stations in those cases where
it is necessary to de it, accuracy of gang-
ing will net be so important.
accuracies of ganging in a superheterodyne
are not usually noticeable as causing a
reduction of selectivity or sensitivity, since
both these qualities are normally so high.
Inaccurate ganging is usually detectable

Slight in-
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AUG. 10: SHOW
FORECAST

An advance general survey of the new season’s
receivers and components discussing technical ‘im-
provements. Tirst description of the Olvmpia S-S
Six Recciver, a new single-span superhet for hoine

AUG. 17: GUIDE TO

THE SHOW

An illustrated and classified review of new and re-
presentative exhibits. A full list of exhibitors, with
a special ‘“Stand Finder” pictorial plan. Instruc-
tions fer assembling and wiring the new Olympia

S-8 Six Receiver. -
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AUG. 24: COMPLETE
SHOW REPORT

A complete stand-to-stand illustrated report eompiled

bv the technical staff of The Wireless World at

Olyvmpia. This issue will provide a full record of

the Show and will be a complete reference for the
coming season.
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by the production of multitudinous
whistles similar in nature to the second-
channel types.

Although the processes-of ganging and
trimming may appear somewhat compli-
cated, this is largely because it has been
thought desirable to point out the pitfalls
in the path of the unwary. There is no
reason to expect that all the troubles which
have been mentioned will occur in any one

PHOTO-CELLS ON THE ROAD

83

receiver ; in fact, if the set be built to a
good design, if care is taken in the con-
struction and only good-quality compo-
nents be used, there is no reason why any
of them should be present. Ganging and
trimming is then a very simple process,
and can be carried out in far less time
than it takes to describe,.

Ganging is an art rather than a science,
and the best advice to the unskilled is to
proceed slowly, satisfying oneself that one
adjustment is at its best before proceeding
with the next. Facility will come with
practice, but, until it does, have patience,
be slow but sure, and use a tuning meter.
It is possible to gang a complicated super-
heterodyne fitted with A.V.C. in a quarter
of an hour or so without a tuning indica-
tor, but this is quite beyond the capabili-
ties of any but the most highly skilled. The
whole secret lies in carrying out the adjust-
ments in the correct order with the aid of
a tuning indicator of some kind. A turn
of one trimmer and then of another at hap-
hazard will never lead to good ganging.

The difficulties may appear consider-
able, but they will be found to vanish
when a determined attack is made, and it
1s the writer’s belief that no one need be
afraid of tackling the adjustments-of even -
the most ambitious receiver provided that
he adopts the correct procedure, under-
stands the purpose of each adjustment,
and uses a tuning meter. It is his hope
that these brief notes will be of service in
indicating the correct procedure, and, by
pointing out the most common troubles,
will lead to the avoidance of those con-
structional defects which affect the accu- .
racy of ganging.

The previous articles in this series
appeared in ‘‘ The Wireless World " for
May 18th and 25th, June 1st, 8th, 22nd
and 2qth, July 20th and 27th, 1934.

Excessive sounding of hooters should
be obviated by this interesting device,
produced by .an Austrian firm. By
momentarily switching on his head-
lights, by night or day, an overtakiug
driver can actuate photo-cell mech-
anism on the mudguard of the lorry
in front, communicating a warning
signal to the lorry driver.
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New Apparatus Reviewed

Latest Products of the Manufacturers

DYNAMIC TUNED ANTENNA

THIS is a small unit consisting of two
coils whose inductance can be varied,
and a fixed condenser joinzd across one of
the coils and forming a tuned circuit. It is
intended to be used in place of an aerial,
but necessitates the attachment of an earth
connection, for, so far as we can ascertain
from an examination of the circuit, it
appears to function by virtue of the cur-
rents flowing in the carth lead.

The tuned circuit is adjusted to suit the
input conditions of the receiver, and the tun-
ing is quite sharply defined, but the adjust-
ment of the untuned coil is less critical.

The device is certainly superior to an aver-
age indoor aerial, but, of course, must not
be regarded as giving results comparable
with that obtained when an orthodox out-
side one is employed. It can be recom-
mended for use in flats or where conditions
preciude the erection of an aerial, and it
has the advantage of compactness.

For best results we found it necessary to

adjust the moving contact on the coils for
each waveband, but, as the arc described by

each arm is accompanied by a calibrated

scale once the best settings have been found,
they can always be repeated for each wave-
band with little trouble.
also, as a wave trap in conjunction with an
aerial.

‘The Dynamic Tuned Antenna is distri-
buted by E_M. Berriman, Broadway Cham-
bers, Ludgate Hill, London, E.C.4, and the
orice is 7s. 6d.

Dynamic Tuned

ception without
the aid of an
aerial.

BELLING-LEE D.C. RIPPLE
SUPPRESSOR

THIS unit has been developed by Belling

and Lee, Ltd., Cambridge Arterial
Road, Enfield, Middlesex, for suppressing
all intetference of an L.F. nature that may
be conveyed to the receiver by the D.C.
supply mains. It is suitable for use only
with D.C.-operated sets, and consists of a
heavy-duty smoothing circuit capable of
_carrying 0.35 amp. continuously. A choke
of some 20 ohms resistance and two henrys
inductance is joined in one supply lead, and
acress the mains on the receiver side of the
choke is a large-capacity condenser. Fuses
rated at 2 amps. are inserted in each supply
lead, where they enter the unit, and they
are mounted in a Belling-Lee easily replace-
able fuse-holder.

The Ripple Suppressor is fitted between
the receiver and the D.C. mains point, a
lead terminating in a universal adaptor pro-
viding the mains connection, while for the
set a two-pin socket of standard size is fitted
in one end of the. unit.

It can be used, .

Antenna for re-

Tests made with this unit and a D.C. set
operated under bad conditions, so far as in-
terference is concerned, resulted in the worst
of the crashes and crackles being elimin-
ated ; the residue was probably of an H.F.
character and required a different form of
treatment. There is, however, a Belling-
Lee unit suitable for dealing with the H.F.
components, and a combination of the two
should provide complete immunity from all
interference conveyed to D.C. sets by the
supply mains. It is stated to be particularly
effective where the disturbances arise from
the use of mercury arc rectifiers, and the
price is £3 7s. 6d.

Belling-Lee Ripple Suppressor for use with D.C.
operated sets to combat mains interference.

NEW BATTERY H.F.
"PENTODES
A C. COSSOR, Ltd., Highbury Grove,
+ London, N.j5, has introduced two new
H.F. pentode valves for battery operation
and described as the 210 S.P.T. and the
210 V.P.T. respectively, the latter having
variable-mu characteristics. The filament
current in each case is 0.t amp. at 2 volts,
and either type can be obtained fitted with
a four-pin or with a seven-pin base. The
seven-pin models at present have plain glass
bulbs, and the suppressor grid is brought out
to a separate terminal, while the four-pin
type are metallised, the metallising and the
suppressor grid béing joined internally to the
filament. The top terminal in both valves
and in either style is joined to the anode.
Some specimens of each type have been
tested, and their measured characteristics
found to conform to the maker’s figures.
The 210 V.P.T., when operated with 150
volts on the anode and 8o volts on the
auxiliary grid, will give very good control
of volume with a maximum grid bias change
of g 'volts, as the tabulated list of our
measurements show.

COSSOR 210 V.P.T. VALVE,

COSSOR

Grid Ampli- Mutual Aux.
Bins fication | Conduét~ Anode Grid
Volts Faotor. ance. Current, Current.
mA./v.
— 1.5 800 1.32 3.1 mA, 0.7 mA.
— 3 920 0.8 1.8 .33 ,,
— 45 760 0.375 | 0.87 ., 0.15
-6 480 0.15 0.56 ,, 0.08 ,,
— 75 400 0.09 0.4 0.05
-9 455 0.075 03 0.04
—10.5 480 0.06 0.23 ., 6.03 ,,

If the volume control is manual-operated,
a g-volt battery with a high-resistance

.potentiometer joined across it will suffice

for this valve, for, as the table shows, the
greatest change in mutual conductance
occurs between o and -—6 volts.
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Cossor 210
S.P.T. and 210
V.P.T.twonew .
H.F. pentodes -
for battery
use. The latter
is a variable-
mu type.

The 210 S.P.T., when used as an H.F. or
L.F. amplifier, requires a grid bias of about
—1.5 volts, if operated with the maximum
anode and auxiliary grid potential, which
are 150 volts for the former, and 8o volts
for the latter. Its anode current was found
to be 3.55 mA., and the auxiliary grid
passed 0.66 mA. The measured amplifica-
tion factor was 850, and the mutual conduct-
ance I.42 mA. per volt.

Both valves have been given a practlcal‘
test in a receiver, and with the voltages ad-
justed according to the maker’s recom-
mendations gave exceptionally good results.
They are efficient and economical in their.
filament and H.T. demands, and form most
useful additions to the Cossor range of bat-
tery valves. The price of each type is
15s. 6d.

BRYCE METALLISED RESISTANCES

THE latest addition to the range of com-

ponents made by W. Andrew Bryce
and Co., Woodfield Works, Bury, Lancs, is
a series of metallised resistances which are -
available in five types from }-watt to 4
watts. The specimens tested are of the one-
watt type, and are made in all the usual sizes
from 250 ohms to 500,000 ohms.. They con-
sist of a porcelain former }in. in diameter
and 1}in. long, with the resistance material
deposited on the outside.  Brass end-caps
are fitted, and to these are securely attached
the wire connecting leads.

Bryce one-watt metallised resistances.

The resistors are coated with a hard
vitreous enamel, which does not soften o1
discolour under full load. Out of five resist-
ances measured one only showed a deviation
of more than 5 per cent. from its nominal
value, and in this case the difference was
but 6 per cent.

The temperature rise is not excessive, but
quite normal for this style of resistor. Values
are indicated by the now standardised colour
code, which is made very distinctive in this
make by painting a ring round the centre
of the body in place of the more customary
spot to indicate the final ciphers of the re-
sistance value. These resistances are very
tough and not easily broken, and the wire-
ends are sufficiently pliable to stand a con-
siderable amount of bending without coming -
away from their fixing. The one-watt size
cost gd. each for all values.
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Practical Aids
to Better
Reception
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T is wise to make it a rule never to
mount a detector grid condenser of the
““flat”’ type directly on a metal base-
board. A little thought will show that,
mounted in this way, the plates of the
condenser will lie parallel to the base-
- board, and as the

bakelite casing of the
modern component is
usually thin, the spac-
ing will amount to a
very small fraction of an inch. Accord-

Unnecessary
Stray Capacity

ingly, a high capacity, amounting often =

to an appreciable number of micro-micro-

farads, will exist between the condenser

and carth ; this capacity will be additive to
the other stray capacities across the de-
tector grid circuit, and so the tuning
range of the receiver may be unnccessarily
restricted.

EVEN though ready-made tuning coils of
almost every type are now so readily
obtainable and are relatively so cheap,
there are still occasions when one wishes
to wind one’s own, or, perhaps more
often, when a knowledge of internal con-

nections is useful. This

H.F, applies more particu-
‘Transformer larly to double-wound
H.F. transformers,

€onnections
: whether aerial-grid or
inter-valve, 'of which the connections are
rather more complicated than are those of
the straightforward tuning coil or auto-
transformer.

In almost every case the rule with re-
gard to the connections of the primary and
secondary windings is that the adjacent

" spectively to the points marked ‘‘ anode

the low-potential end of the primary is im-
mediately over the corresponding end of
the secondary, and that these points are
connected respectively to H.T. plus and to
earth. In an aerial-grid transformer the
aerial and earth would be connected re-
and “H.T.+.”

The same principle applies when pairs
of cylindrical coils are mounted ‘“ end on,”
as shown in diagram (b). Anarrangement
of this nature is generally used only in
double-tuned couplings of the band-pass
type.

When the transformer consists of two
narrow ‘‘pancake”’ coils on a common
axis (as in superheterodyne I.F. trans-
formers), the actual connections to the
ends are.usually not of any importance.

THOSE who succeed in improving out-
of-date receivers deserve all praise
and commeéndation ; but, without ‘wishing
to be discouraging, it is perhaps well to
point out that the task of modernising a
self-contained portable is not to be under-

' taken lightly. Frame

Modernising  serial sets differ from
the others in that all
Portable  the .components are

. mounted within the
field of the frame aerial, and so the pre-
vention of undesirable interaction is likely
to be much more difficult than in an
““open aerial ”’ set. Obviously, one can-
not screen the frame aerial, or it would no
longer act as a collector of signals; accord-
ingly, screening of H.F. components and
wiring, and also H.F. filtering, must be
exceptionally complete.

Even the most experienced of designers
cannot always foresee all the possible
sources of unwanted interaction, and so
the layout of a portable has to be deter-
mined largely by trial and error. If one
realises this, there is no reason why, with

CHHT.

{ .

GRID

=

FHT. b .
\__priMARY— EARTH

EGONDARY

——

A}

ANODE

2)

ANODE GRID
PRIMARY SECONDARY
+H.T. EARTH
(b)

Fig. 1.—Illustrating the normal connections of high-frequency transformers.

ends should .be joined to. the low-potential
side of the circuit. Referring to Fig. 1(a),
which represents in simplified form a
typical arrangement, it will be seen that

the help of a little patience, satisfactory
results should not be obtained, and, in-
deed, the task is often a very interesting
one. ’
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HINTS and TIPS

T is well known that an ordinary
domestic electric bell may act more or
less as a miniature spark transmitter, and
so cause interference with broadcast re-
ception. Fortunately, the trouble is not
usually very serious, as it is intermittent,
and in any case it is

The generally cured quite
Home easily by connecting a
Transmitter large condenser, some-

times in series with a
20-ohm resistance, across the vibratory
contact of the bell.

On occasion, the radiating properties of
an electric bell are distinctly useful ; while
the broadcast receiver is in operation the
sound-wave radiation of the bell may be
inaudible, but its electrical radiation wiil
be heard through the loud speaker. But,

-

Fiz. 2.-—The domestic electric bell as a
“radio alarm.”

with the perversity of inanimate objects, a
bell sometimes refuses to radiate when it
is wanted to"do so, and it may be useful
in such circumstances to know that its
efficiency as a miniature .transmitter of
electro-magnetic waves may be increased
by connecting an extemporised aerial to
the back contact in the ‘mannet shown in
Fig. 2. This aerial may consist of a short
length of wire, led in the most inconspicu-
ous manner possible in the direction of the
receiver or of the aerial It will generally
be found that effectiveness will be in-
creased by connecting an ‘‘earth,”’ in the
manner shown, to the bell.

It should be emphasised that the great-
est care should be taken that the radiating
properties of the bell are not increased to
such an extent that the reception of neigh-
bouring listeners is affected.

IT should hardly be necessary to say that
perfect insulation should exist between
the various electrodes of a valve. When
making a test, continuity is, of course,
shown when the testing apparatus is ap-
plied across the heater or filament pins,

but high insulation

Valve should be shown be-
Electrode tween all other pins.
Insulation Occasionally, the

electrodes become dis-
placed, with the result that two or more
of them make contact internally ; the fact
that this defect exists is easily ascertained
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with almost any form of tester. The most
probable fault of this nature is contact
between grid and cathode or filament.

Tt will sometimes be found that a col-
lapse of the electrode system only becomes
evident when the valve is warm, and so
a test between the various pins may be
made while the heater or filament is con-
nected to the normal source of voltage.

An internal disconnection, though un-
common, is by no means unknown. Con-
tinuity of connections to anodes and
screening grids, etc., may be checked
readily with the help of a milliammeter
while the valve is in situ, and, of course,
the method of testing the heater is obvious.
A break in the grid circuit is rather more
-difficult to find; perhaps the easiest and
most definite way of making a test is to
connect a sensitive meter and a battery,
or a pair of phones and a battery, in series
between grid and cathode ; the polarity of
the battery should be such that the grid
is made positive when the testing circuit

Wireless
Worrld

is completed. If a detectable current
flows, we have proof positive that internal
continuity exists. For ma=king a test of
this sort, a g-volt grid bias battery is
generally suitable; one should use the
lowest possible voltage, but this will de-
pend on the sensitiveness of the testing
device.

WHEN tracing a fault in a superhetero-
dyne receiver, the field of search
may sometimes be narrowed down con-
siderably if it is remembered that, pro-
vided the receiver works normally on
either waveband, it may be concluded
definitely that the I.F.
amplifier, second de-
tector, and L.F. cir-
cuits are free from sus-
picion. A failure on
one waveband only must be due, then, to
the signal-frequency circuits, or possibly
to the oscillator.

A Logical
Deduction

The World’s Smallest ?

A Visit to Sofia’s 300-watt Broadcasting Station

would award the palm for possessing
the world’s smallest State-recognised
broadcasting station. True, I have seen
amateur stations in far-flung corners of
the Empire using only five watts, but the
300-watt station at Sofia is more than an
amateur plant; it is the official. ““ voice ”’
of Bulgaria.
I have watched artistes performing in
our own palatial studios in Portland Place
and in many of Europe’s leading stations,

TO Sofia, the capital of Bulgaria, I

but some of my happiest evenings have

been spent sitting on old batteries, coils
and other paraphernalia in ‘‘ Broadcasting
House,”” Rue Benkovsky, Sofia. Imagine

three small rooms in a very ordinary.

building above which two wooden aerial
poles proclaim Rodno Radio. In the tiny
transmitter room you will find the familiar
Hartley circuit at work, giving reliable

reception to crystal sets up to six miles -

distant. Good signals have been reported
with detector and two L.F. sets at over
sixty miles, while with an H.F. stage
Rodno Radio has been heard 124 miles to
the North and 186 to the South.
Northern reception is somewhat restricted
by the Stara-Planina mountains.

Planning New Stations

In the ““ studio”’ next door you will hear
the wvoluntary artistes giving highly
creditable performances. The third room
is used as a spare studio, committee room,
green room and office.

During the recent coup d’etat in Bul-
garia, Rodno Radio played a dramatic
part, the military forces taking over the
station and broadcasting national music
on records. The proclamation of the

new dictatorship was subsequently broad-
cast. :

These are Writtle days for Bulgarian
broadcasting, for before the year is ended,
there will be a 50-kilowatt State station.

All that can be seen of ‘“Rodno Radio

in the Rue Benkovsky, Sofia. The transmitter,

studios, green rooms and offices occupy three
apartments.

In the meantime, Rodno Radio carries on

-while its amateur supporters are busily

constructing a 3-kilowatt plant.
C. W. L
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A NEW BOOK

Television: Theory and Practice., By ]. H.
Reyner, B.Sc., A.C.GI, AMIEE.,
M.Inst.R.E. Pp. 196, with 88 figures and
12 plates.  Published by Chapman &
Hall, Ltd., 11, Henrietta Street, London.
Price 12s. 6d.

Current interest in television makes the

present time an appropriate one for the ap-
pearance of a new book on the subject. A
very useful and up-to-date review is pro-
vided in this new book by Mr. J. H. Reyner.
Its up-to-date character is indicated by the
date of the author’s preface, ‘‘March,
1934,”" while the same preface says: “ An
attempt has been made to convey funda-
mental information which will be of real
value to the student of the subject . . .
descriptive matter has been reduced to .a
minimum, only those examples having been
included which are likely to point the way to
future developments.”’
_ The author succeeds in this object of giv-
Ing a good general picture of the principles
of television not overloaded with details of
any particular system. As a criticism,
indeed, it could even be said that at times
more details of certain systems might have
been welcome, but, within the scope of a
book of modest dimensions, the present state
of the art is well presented in clear language
with a very minimum of mathematics.
Modern cathode-ray methods are discussed
in reasonable detail, including the method
of velocity-modulation, which has recently
made its appearance in British practice.
Modern film methods are briefly discussed,
and Continental and American tendencies
indicated, while a brief chapter deals with
short-wave reception such as is likely to be
of importance in forthcoming television
practice.

The Radio Industry

THE price of the Eelex Duplex short-wave
coil and base, reviewed in our issue of
July 27th, is now 4s., and not 7s. 6d. as stated
in the review.

> > < <

During the month of August work is to
begin on the installation of a new short-wave
Philips transmitter at Tandjong Priok in the
Dutch East Indies.

< <

A new firm, trading under the name of
Marrison and Catherall, Ltd., of Forncett
Street, Sheffield, 4, has been formed to manu-
facture permanent magnets of various types.

G < <

A leaflet issued by the Central Technical
College, Suffolk Street, Birmingham, contains
the syllabus of a part-time course of technical
training to meet the requirements of the radio
industry. Information regarding the course
can also be obtained from Mr. C. C. Shipway,
Hon. Secretary of the Midlands Radio Luncheon
Club, at 31, Holloway Head, Birmingham, 1.

< <> > <

We have just had an opportunity of exam-
ining the new series of Telsen receivers; the
principal model embodies an extremely promis-
ing superheterodyne chassis with a stage of
signal-frequency amplification.

< < <> <

Under the title of ‘‘Modern Service
Methods,”” a thirty-two-page book (price 73d.,
post free) has been issued by Everett, Edg-
cumbe and Co., Ltd., Colindale Works,
London, N.W.g. It describes the uses of the
Radiolab Set Tester. ‘ :
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C.A.C.“Austin” Battery Receiver

High Sensitivity and “Mains” Volume and Quality

THE A.C. mains predecessor of this
receiver was reviewed in this journal
on March 2nd of this year, and it will
be remembered that one of the out-
standing qualities of its performance was the
“high overall efficiency of the circuit. In de-
signing the equivalent battery model the
makers have set out to sustain the favourable
impression created, and there is little doubt
that their efforts have met with success.

Daylight reception of Continental stations
on medium waves gives a good indication
of the range of the set, no fewer than nine
stations being received at excellent pro-
gramme strength on this waveband during a
rapid search round the dial in the morning.
The long-wave performance in this respect
is also outstanding, and the volume from
Huizen is equal to that which is obtained
from Radio Paris on the majority of four-
valve superheterodynes. The automatic
volume control works well, and there is very
little to choose between the volume from
the London, Midland and North Regional
transmitters.

As regards selectivity, three channels on
either side of the Regional transmitter and
two channels on the National transmitter
were lost in Central London, and on long
waves Konigswusterhausen could be tuned
in clear of modulation interference from

Class *“ B” output valve.
(3) Wave-range swiich.

Controls.— (1)
(4) Tone control.

e o et

FEATURES
Type.—Table-model batiery superheterodyne receiver with A.V.C. Circuit.—Heplode frequency
changer—var.-mu pentode I.F. amplifier—double-diode-triode second detector—iriode driver valve—
Tuning.
Price.—16 guineas.
Co., Ltd., 18/20, Norman’s Buildings, Central Street, London, E.C.1.

@

Volume control and on-off swifch.
Makers.—City Accumulator

Daventry and Radio Paris but with the
usual trace of sideband splash. Incidentally,
the long-wave reception was noticeably free
from background noise, due to the high
degree of sensitivity and to the fact that
the automatic volume control is brought into
use on most of the stations. A single second-
channel whistle on 472 metres, due to the
London Regional transmitter, was the only
interference of this type to be found on
either waveband.

tification and the other for A.V.C. The
H.F. input to the latter diode is taken from
the primary of the second I.F. transformer.
A separate driver valve has been included to
supply the grids of the Class “ B’ output
valve, so that with the additional amplifica-
tion of the triode portion of the detector
and with the voltage step-up of two trans-
formers it is obvious that the L.F. stages
make a considerable contribution to the

The  permanent
magnet loud speaker
has a gin. cone, and
the quality is
notable for the full-
ness of the bass re-
sponse, which is
much above the
average, and is not
due to wunnatural
resonance. There is
also an ample output
of the higher audio
frequencies  which
may be modified by
the tone control to
provide an accept-
able balance.

There is nothing
freakish about the
circuit design, and
the results have been

VP215

FREQUENCY - CHANGER
VALVE VHT2

WAVERANGE
SWITCH
TUNING CONTROL

"Wireless World
COPYRICHT

IF. AMPLIFIER VALVE

TONE CONTROL

AND ON.OFF SWITCH

2nd DETECTOR VALVE
L2D0D
OUTPUT VALVE PD 220A

DRIVER VALVE P 220

CRID BIAS LEADS

¢ HT. LEADS
i

LOUD SPEAKER

VOLUME  CONTROL LEADS

obtained by careful
attention to detail.

A band-pass filter
with link coupling
precedes the heptode frequency-changer

valve, while a variable-mu H.F. pentode is
employed in the I.F. stage. A double-
diode-triode is used in the second detector
stage, one of the diodes being used. for rec-

* The chassis is constructed of cadmium-plated steel and the tuning
condenser is mounted on rubber.

high overall gain of the set. The tone con-
trol is connected across the primary of the
first L.F. transformer, so that, like the
volume control, it is operative both on radio
and gramophone. A milliammeter connected
in the negative H.T.

+} lead showed the total

H.

Y

o

PICK-UP

=00

quiescent current to
“I  be 12.5 mA. On sus-
tained loud passages
the current rose to
between 20 and 25
mA., but it would be
reasonable to fix- the
average discharge at
about 15 or 16 mA.
The grid bias cells
are included in the
H.T. battery itself,
and a third contact
- on the on-off switch
connects a resistance
across these cells in
order that they may

H.

g
LOUDSPEAKER

o3

SONE:

s
TONE
CONTROL

L |—-}-]-——-|n-ww—j

v 9
ON-OFF
SWITCH

be discharged ap-
proximately at the
same rate as the

r
=

o+

H.T. cells. This is

Complete circuit diagram. Two stages of L.F. unpliﬁca‘tion precede the output valve and the tone control

operates both on radio and gramephone.

done to avoid over-
biasing as the H.T.
voltage falls.
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Simplest Volume Control

HE owner of a somewhat out-of-date set,
without any form of volume control
and without variable-mu valves, asks us to
recommend some easily fitted form of regu-
lation, which can be added without any
difficulty and used temporarily until a more
up-to-date set is assembled.

Some type of predetection control is
clearly desirable, and we think our corre-
spondent cannot do better than adopt the
simple ptan of connecting a variable resist-
ance of some 5,000 chms across the aerial
and earth circuit of the set. The variable
resistor should preferably be of the tapered

type, but this is not very important if a-

plain variable resistance should happen. to
be available. A volume control of this type

is by no means perfect, but it will probably

serve well enough as a temporary measure.

: Condensers in Series
AT first sight there would seem to be no
theoretical objection to using two 4-mfd.
condensers, rated for working at 250 volts
and connected in series, in a position where
a 2z-mfd. condenser of the s500-volt type
would normally be employed. The capacity
of the two condensers would obviously be of
the desired value, and as the applied voltage
would presumably be divided equally be-
tween them, there should be no risk of break-
down.

This would be true enough were it not for
the fact that the insulation resistance of con-
densers is by no means irnfinity, and, worse
still from our present point of view, is not
always a constant quantity. It is by no
means uncommon to find that the resistance
of two ostensibly similar condensers differs
to the extent of 100 per cent. or more. The
proportion of the total applied voltage that
each condenser will have to withstand is in-
versely proportional to its insulation resist-

The Wireless World
INFORMATION BUREAU

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

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

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

. TH ESE columns arereserved for the publication
- & of matter of general interest arising oul of
problems submitied by our readers.
Readers requiring an individual reply o their
technical questions by post are referred to * The
! Wireless World '™ Information Bureau, of which
( brief particulars, with the fee charged, are te be

found al the foot of this page

ance, and, in the conditions we are con-
sidering, the actual voltages might easily be
under 200 and over 300 volts for individual
condensers of the series-connected pair.
The reader who raises the question of con-
necting low-voltage condensers in series will
therefore realise that the matter is not so
straightforward as it would appear. His
best plan is to equalise the working voltage
of each of the series-connected condensers
by connecting resistances of equal value
across each of them; values should be low
enough to ““swamp’’ the internal leakages,
but high enough to avoid the imposition of
an undue drain on the source of supply
voltage. In most cases resistances of 1
megohm may safely be used for the purpose.

A Switching Problem

IN the older type of battery-fed receiver

the problem of devising an on-off switch-
ing system- could hardly have been simpler ;
it was merely necessary to provide a single-
pole switch for making or breaking the
supply of L.T. current to the. filament cir-
cuit. It was really quite unnecessary to
provide for interrupting the grid bias or H.T.
leads.

Since variable-mu valves have become
almost universal the position has changed,

. —y—
OF OFuERTTS SPOINT | 7
VALVES SWITCH

Fig. 1.—Connections of a three-point switch
for interrupting L.T., H.T., and grid bias
battery circuits.

as there is generally a flow of current from
the grid bias battery through the volume-
control potentiometer while the set is in
cperation. Although the devising of a suit-
able switching system to meet these new
conditions is not a difficult matter, it is
fatally easy to do it in the wrong way,
especially if one aims at over-simplification
of the connections.

These remarks are prompted by a letter
from a correspondent who proposes a method
of switching which, though simple enough,
is open to criticism on several points. It is
doubtful whether one can do better than
adopt the standard arrangement employed
in most Wireless World battery sets, which
is shown diagrammatically in Fig. 1.

A.V.C. and Self-Oscillation
HE fitting of A.V.C. to a receiver tends
to mask the presence of uncontrollable
self-oscillation in the H.F. amplifier; at any
rate, it causes the defect to manifest itself

in an unusual way. This point is illustrated
by the experiences of the constructor of a
‘“straight ”’ set with A.V.C., who finds that
the receiver oscillates uncontrollably over
certain sections of the tuning scale when the
A.V.C. lead is disconnected. On replacing
this connection, self-oscillation disappears,
but, instead, violent motor-boating becomes
evident at the same tuning positions.
What is probably happening can best be
explained by referring to Fig. 2. As soon
as the H.F. valve reaches a condition of
self-oscillation an excessively high voltage is
applied to the detector and A.V.C. device
which succeeds it ; as a result, an abnormally
high negative A.V.C. voltage is fed back to
the H.F. grid. The mutual conductance of

1 A.V.C. LINE

Fig. 2.—Evplaining the production of ficti-
tious motor-boating in a receiver with A.V.C.

the H.F. valve is accordingly reduced, and
so self-oscillation can no longer take place.
This cycle of events goes on repeating itself
with a periodicily determined by various
constants of the circuits, and gives the
audible effect of low-frequency self-oscilla-
tion. We do not imagine that the A.V.C.
system itself is at fault; the trouble lies
purely in the H.F. circuits.

Insufficient Bias Indicated

WE are asked to say what may be deduced

from the fact that rotation of a gramo-
phone volume-control potentiometer pro-
duces small but quite definite changes in a
tuning indicator meter which is connected
in the detector anode circuit of our querist’s
receiver. It is rightly concluded that the
meter should be inoperative, so far as
gramophone reproduction is concerned. As
a radio receiver the set gives no grounds
for complaint, but quality of reproduction is
not thought to be so good when gramophone
records are being played.

In view of our correspondent’s statements,
it is logical to assume that the detector
valve, when converted for operation as a
gramophone amplifier, is insufficiently biased
-—or, perhaps, not biased at all. If this be
so, a continuous flow of grid curreat will be
taking place, and the effect of manipulating
the gramophone volume control will be to
vary the amount of resistance in the detector
grid circuit, and consequently the bias vol-
tage developed across this resistance by the
flow of grid current. Anode current will
change in sympathy, and so the variations
of the tuning indicator are readily explained.
If our deductions are correct the remedy is
obvious, but the possibility of a ‘‘soft”
detector valve is not entirely precluded.
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NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
colomns is
12 words or less. 3/- and 3d. for every
itional word.

Each 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 piaced in advance, and in the abgence of fresh
instructions the entire ‘“ copy *’ is repeated from the
previousissue : 13 consecutive insertions 5% ; 26 con-
gecutive, 109, ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepled
up to FIRST POST on MONDAY MORNING (%;glwous
to date of issue) at the Head Offices of ‘“ The eless
World,’ Dorset House, Stamford Street, London, 8.E.1,
or on SATURDAY MORNING at the Branch Offices,
19, Hertford BStreet, Ooventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2 ; 260, Deausgate,
Manchester, 3 ; 268, Renfleld Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automatiocally be inserted in the following issue
unless ied by i tions to the contrary. All
adverti ts in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should be made —o— payable to ILIFFE
& SONS Ltd., and crossed == -Notes being
untraceablé if lost in transit should not be sent as
remittances.

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 faken to avoid
mistakes.

MISCELLANEOUS ADVERTISEMENTS

IMPORTANT NOTICE.

Owing to the'August Bank Holiday, the nextissue
of «* THE WIRELESS WORLD " (dated August
10th) is closing for press earlier than usual.

In accordance with the Notice that appeared
last week, the latest date upon which Miscel-
laneous Advertisements could be accepted for
the above issue was

FIRST POST FRIDAY, August 3rd.

Set Manufacturere’ Surplus, Clearance and Bankrupt

Stocks offered in any of these columns may not be Manu-

facturers’ current lines. Radio components advertised at

below the list price do not carry any manufacturer's
guaraniee.

RECEIVERS AND AMPLIFIERS, ETC.
IJ EASTWOOP Sound System

* REPRODUCTION that is Almost Perfect.’”

TYPE PPR25.2 Two Stage Push-pull Amplifier Having
an Undistorted, Output of 25 Watts; this amplitier
is very suitablefor use in skating rinks, swimming baths,
stadiums or anywhere where extremely large output is
required for speech or music; supplied complete wilh
valves and meter in steel case; price 30 guineas.—Write
Dept. A.
7 Pitfield St., N.1. Clerk. 7693.
E] [6189
.- IMILCO " 5-valve Superhet, D.C., 220-250 volts, 7
guineas; “ Ferranti™” A.F.5, £1.—Hopkins, Drum-
shantie Rd., Gourock. (6203
SHORT Waves!—1934 New Felex M.2 Super Universal
A.C. 8.W. converter, less valves; listed £7, bargain
at £4/15.—18, Prince of Wales R«., Norwich. {6205

1 35 Models 4 Valve Superhet, A.C. or D.C, M.C.
Speaker, £3/19/6; 5 valve, £5 5s. including valves;
approval.—-Royal, 5, Buckingham Rd., London, E.18. [6126
25-\\7;\TT A.C. Mains Amplifier Ly Partridge and Mece,
output P.P. 5-400, rerfect condition in every detail.

~—36, Breakspears Rd.,, S.E.4. 3102,

"Phone : New Cros

S

[6223
UR Kit of Parts for ' Wireless World "’ Quality Ampli.
fier, complete in every detail, including valves;
amplifier only, £8/10; feeder unit, 36/-; send for detailed
list of components. )
WE Can Supply Kits for Any * Wireless World " re-
ceiver or amplifier; carriage paid, cash with prder
or c.o.d,
ARD. 45, Farringdon St., London, E.C.4, 'Phone:
Holborn 9703. [6164
SPECIAL Clearance.—New 1933-34 models Ultra Tiger
4v. Superhets, list 14 guineas, £8/15; also Alba,
Ekco, Cromwell and G.E.C. sets; list on application,—R. B,,
34, Ardern Terrace, Leicester. [6170
YE G.B. Q.P.P,, £7; Burgoyne transportable 3, £3;
Osram 33, factory built, £4/10; Norman 6v. A.C.-D.C.,
10-2,000 m., £10; all battery sets include valves, batteries,
speaker.—Warrer, 38, Inglis Rd., Ealing Common, “EGS
180
55/_.—0]&«53' B 3Z-valve band pass, in superb hori-
zontal 2-colour walnut cabinet, Radiophone 2.
gang in metres, Kola P.M. (without valves, batteries},
listed £9/9; c.0.d., carriage forward.—Kay, 187, ' City
Rd., London. E.C.1. [6197

*“ Radio Data Charts,”” A Series of Abacs

ULGIN

or \/OLUME

By virtue of their
substantial construction
and smooth, silent action
(due to the incorporated
squas® - plate), thousands
are in duil{ use giving
every satistaction.

C«NATT COMPACT TYPE.
LIST No, OHB%S PRICE
5

24 1000 | 3/a

<
o
g

¥€ 26 2,000 ... ¢
Vi€ 29 . 5igoo . ) Each
V.C.32... 10,000...
VELC gl 3e
ViE 20 1oni000 . | Bach

If fitted with 250 V. 1A.
switch as illustrated on the
left, suitable for S.P.D.T. or
ON-OFF, add 1/6 each extra

to above prices.

X .

mill

Details of our full range are give
on pages 12 and 13 of 80-pas.
cataloyue. Use coupon below,

NUMBERED ADDRESSES.

For the convenience of private advertisers, htters
may be addressed to numbers at * The Wireless World
ce. When this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
roust be gdded to the advertisement charge; which must
include the words Box 000, c/o ** The Wireless World.”’
All replies should be addressed to thé Box number
shown in the advertisement, cfo *The Wireless
World,”” Dorset House, Stamford Street, London,
S.E.1.  Readens who reply to Box No. advertisements are
warned against sending remittance through the Bost
except in vegistered envelopes ; in all such’ cases the yse
of the Deposit System is ded, and the lopi
should be clearly marked Deposit Department.”’

7 DEPOSIT SYSTEM.
. Readers who hesitate to send foney to advertisers
in these columns may deal in perfect safety by-availing
themselves of our Deposit System. If the moneyv be
deposited with ' The Wireless World,”” both parties
are advired of its receipt,

The time allowed for decision 4s three days, counting
from receipt of goods, after which period, if buver
decides not to retain_goods, they must be returncd to
sender. If 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
payscarriage one way. The seller takes the risk of loss
or damage in transit, for which we take no TESpOonsi-
bility. 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, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to Hiffe & Sens Limited,

SPECIAL NOTE.—Readers who reply to advertise-
ments and receive no answer to their enquiries are
requested o regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tigers often receive 5o mauy enquiries that it is quite
impossible to reply to each one by post, When sending

an adverliser, gtamp for retura

Please send 80-page Catalogue .No. 153 “w.”
Enclose 2d. postage.

A. F. BULGIN & CO., LTD , ABBEY ROAD,
BARKING, ESSEX.

London Showrooms: 9, 10, 11, Cgrsitar Street, Chancery

Lane, E.C.4.

TANNOY

EQUIPMENT -
THE
PRODUCTS

~ for all purposes, with undistorted
A.C. outputs from 2 to 150
. watts — Heavy duty M.C.
speakers, microphones, etc.
Tannoy sound equipment is used
whenever quality is the first
'SOUND
(GUY R. FOUNTAIN LTD.)

SOUND
consideration.
PEOPLE
CANTERBURY GROVE,

"WEST NORWOOD,
LONDON, 8.E.27,
and Branches,

Telephone: Streatham 4122 (6 lines).

Wherever Moving Coil Speakers are
PRAISED AND
ADMIRED, THE

NAME

88 1S ON THE TIP OF THE
Eg TONGUE, RECOMMENDED

AND.  S8OLD BY DEALERS
EVERYWHERE . .

y o S o = ——————
. BAKER SELEURST RADIO LTD. SUSSEX ROAD, CROYDON.

r direct fo
should also be included for use in the event of the
app proving ful

Post free 4/10

Receivers and Amplifiers, Etc.—Contd.

GECOPHONE 6 Valve Supersonic Heterodyne, includ-

ing coils, 13 to 720 metres, comnecting cords, etc.,
very excellent condition, hardly wused, first reasonable
offer accepted.—Richard Nash, Rackenford Lodge, Queen’s
Road, Weybridge. Telephone: 1409. {6103

A-RMSTRONG Latest Radio-Gram Chassis, incorporating
<A advanced designs, Superheterodyne :including Marcéni
valves, Royalties paid, £6/18/6; Armstrong 4 valve, 3 pen-
tode chassis, complete, £5/18/6; Universal 4 valve chassis,
complete, £5/18/6.~Armstrong Company, 100, King's
Road, N.W.1. [6138

TUBLIC Address Amplifiers.—A.C. mains, three stage,
21 watts, undistorted’ A.C. output, complete with
valves, £15: universal A.C./D.C. three stage, 7 watts
output, complete, £13; guaranteed 12 months; trade sup-
plied; deferred terms.—D. E. Clarkson, B.Sc. (Eng.}, 45,
Manor Rd., Wallington, Surrey. ‘Phonc: Wallington
3953. [6120
MIDGET Receiver, brand new, ideal for travellers, etc.,
working off A.C. and D.C. mains, 100-130 or 200-240
volts, by universal adapter supplied, all incorporate M.C.
speaker, provision for gramophone pickup, L. and M. wave,
complete with valves, etc.; Emerson 5-valve chassis (as
above), sealed cartons, £3/15; above .chassis, incorporated
in bhandsome figured walnut cabinet (10X 7TVox 514}, list
10 guineas, at £4/6/3; also (six only} Sparton ‘63"
6-valve, 7-stage, superhets, 3-point, tone control, A V.C.,
walnut cabinet (121X 714x4%), guaranteed over 70 sta-
tions, at £7/10; carriage paid; cash with order or c.o.d.—

Degalliers, 4.21, Upper Marylebone Sf,. London, W.1,
{6163

MAINS EQUIPMENT.
ORTEXION Leads Again.

VORTEXION Specified Single Span Model, 350-100 m.a.,
. 4v. 5a. C.T., 4v. 2.5a. C.T., 4v. 1a. C.T.; 25/-, less
terminals,-23/-, less 5-year guarantee 21/-; power chassis,
complete, £3/10; stee]l chassis only, 7/6; also normal
model, shrouded, at 16/-, special shrouded choke 12/8.
VORTEXIONA—QuaIity amplifier or super monodial,
425-0-425, 120 m.a., 4v., 6-8a. C.T, 4v. 3a. C.T.,
4v. la, 4v. la., super shrouded, core size 2!jin.x1%in.,
2127 regulation primary engraved insulated terminals,
weight 141b., 26/-, carriage 2/-; normal shrouded, 22/-;
open type, 20/- post 1/3; speaker field replacement
choke, 16/-; special outpubt transformer, to “ W, W.”
spec., 12/86.
VORTEXION 7-30h, 120 m.a, Choke, 215 ohms, in die
cast shrouding to match; 12/6,

MITATED, but unequalled, Good enough for a “ Wire-
less World " specification is good enough for you.
VORTEXI()N Cost, Little More than the Cheapést, but

unequalled by the dearest.
VORTEXION Standards Despatched by Return.

VORTEXION A.C./34 used by anthor in construction
of A, V.C. Three, as illustrated; 18/-.
GUARAN’[‘EED 12 Months, and within 5% normal and
2137 super models, neat shromding, with detachable
feet, as used by Government Departments, etc., etc.; any
model guaranteed 5 years at extra cost of 2/-
LL Secondaries Centre Tapped.

ORTEXION.—250-0-250 60 m.a, 4v. 1 to 2a., 4v. 2 to
4a., open type, 10/-; shrouded, 12/6: post 9d.
VORTEXION.—Fermcart I1I1, 350-0-350, 60 m.a., 4y,
2.5 C.T, 4v 3.5 C.T.; open type 13/6, shrouded
16/-; post ad.

(This mdvertisement continued on next page.)
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Mains Equipment,—Contd.
¢This advertisement continued from previous page.)

ORTEXION.—Super model for HT.8 or 9 or 10, 4v.
1 to 2, 4v. 2 to 4; open type 14/6; shrouded 16/6;

st 1/-.
ORTEXION.—350-0-350, 120 m.a.,, 4v. 2 to 5a., 4v.
2 to 4a., 4v. 2.5a.; open typs, 14/6; shrouded, 16/6;
super shrouded model, weight 11lb, 4 filaments to speci-
fication, 21/-; post 1/3.
VORTEXION.—AO() or 450 or 500v. 120 m.a., 4v. 2 to
23/ 5, 4v. 2 to 5, 4v. 2, 5a.; open type, 19/-; shrouded,

3/-
ORTEXION.—400 or 450 or 500, 150 m.a., 4v. 4a,,
4y, 2.5, 4v. 2, 4v, 2, 4v. 2, core size 2Yx1lin, a
super job, 2% regulation, 35/.; shrouded, with terminals;
iess terminals, 30/-; open type, 26/-; post 1/3.
ORTEXION Auto Transformers to B.E.S.A. Specifica-
tion, 100, 110, or 120v. to 200, 220, or 240 volts,
60 watts, 9/-; post 9d.; 120 watts, shrouded 12/6, open
type 10/6, post 1/-; 200 watts, shrouded 16/6, post 1/-;
2,000 watts, £4/10
VOR{TEXION 1,000-watt Transtormers; £4/10, carriage

ree.
ORTEXION 3Ch. at 60 m.a. Chokes, 5/6; 40h. at 60
m.a., 8/6; 30h. at 150 m.a., 200 ohms, 10/6 open

type, 12/6 shrouded
ORTEXION Transformers Made to Your Specification :
price according to wattage, 6v. filaments same price
, unless wattage grosslv exceeded; special quotations by
return.

ORTEXION (S. A. BROWN), 182, The Droadwav,
Wimbledon, S.W.19. Tel.: Liberty 2814. (5901

ANTALUM for A.C. Chargers H.T. and L.T.—Black-
well's Metallurgical Works, Ltd., Garston, Liveg)ooL

ARAMOUNT Mains Transformers, equal to any, and
bhetter than mce; try them once and you will always
use them!
ARAMOUNT, single-span model, 350-0-350v. 100 m.a.
4v. 5a., 4v. la., 4v. 2.5a., shrouded, screened primary
21s% regulation; 20/-.
ARAMOUNT.—350-0-350v. 120 m.a., 4v. 5a., 4v. 4a,,
qv. 2.5a., shrouded, screened primary, suitable for
single span; 1€/-, post 1/-
ARAMOUNT Mains Transformers are Guaranteed for
12 months and made from the very best British
materials.
ARAMOUNT.—-250-0-250v. 60 m.a., 4v. 1-2a,, 4v. 2-4a.,
10/-, post 9d.
ARAMOUNT.--Chokes, 30h. 60 m.a., 5/6, post 9d.;
20h. 120 m.a, shrouded, 11/-; open, 8/6, post 9d.
ARAMOUNT Products are Fitted with Neat Alua-
minium frames or shrouds, all filaments are centre
tapped, insulating paper between each layer; every com-
ponent must pass a stiff test before it leaves our works.
ARAMOUNT.—500-0-500v., or 450v., or 400v., 120
m.a., 4v. 5a., 4v. 4a., 4v. 2.5 amps., shrouded, screened
primary, 21/-; open 18/-; post 1/3.
PARAMOUNT Transformers for Westinghouse H.T.8, 9,
or 10, with 4v 2a., 4v. 4a., shrouded, 16/-, post 1/-;
for H.T.11, 45/-, post 1/6.
ARAMOUNT,. —Guvaranteed electrolytic condensers, 44
4 mid.,, 5COv. peak, 3/6, post 3d.; let us quote you
for any component you may need.
ARAMOUNT.—Auto-transformers, 100-120v. up to 200-
25G volts, or vice versa, 60-watt, 8/6; 120-watt, 10/-;
shrouded, 12/-; post 9d.
PARAMOUNT.AAny transformer made to your own
specification; price according to wattage; quotations
by return.
ARAMOUNT Mains Transformers, manufactured by
Brock and Salter, 66, Hartfield Rd., Wimbledon,
S.W.19. (one minute from Wimbledon S8tation). Tel.:
Liberty 3226. [6216
OYNE'S Transformers, fitted with tapped and screened
primaries, filaments, all centre tapped, stout cast
aluminium clamps and clearly marked terminal strips are
fitted to. all models: write for lst.
OYNE'S Components are Guaranteed for Une Year;
one type only manufactured, the best, as used by
many well-known set manufacturers after testing all
others,
QOYNE'S.—* W.W. transformers, wound strictly to
specification of author; ** W.W.” test reports, June
22nd : * The insulation is particularly good throughout
. the transformer is satisfactory in all respects.”
HOYNE'S.—Push—pul] guality amplifier transformer,
25/., post 1/3; 7/30 henr;s choke, 9/6, post 9d.;
20 henrys, 7/6, post Sd.
OYNE'S.—S8ingle span, 15/-, post 1/-; choke, 10
henrys, 7/6, post 9d.
OYNE'S.—Everyman A.C. super transiormer, 12/86,
post 1/-; choke 10 henrys, 7/6, post 9d.
OYNE'S.—A.V.C. Straight Four transformer, 18/-,
post 1/3; choke, 26 henrys 120 wa., 140 ohms,
9/6, post 9d.
HOYNE‘S.—A.V.C. Three transicrmer, 12/6, post 1/-;
choke, 30 henrys, 60 m.a., 7/6, post 9d.
OYNE'S.—250-0-250v. 60 ma.. 4v. 1 to 2a, 4v. 2
to 4da., 10/-, pust 9d.; with extra 4v. 1 to 2a.
winding, 12;6, post 1/-
OYNE'S.—~Ferrocart 111, 353-0-350v. 60-70 m.a., 4v.
2 to 3a., 4v. 2 to 4da., 12/6, post 1/-; with extra
4v. 1 to 2a. winding, 13/6, post 1/-.
OYNE'S.—500-450-0-450-500v. 140 m.a., 4v. 2 to da.,
qv. 4 to 6a., 4v. 2a., 4v 2a., 27/6, post 1/3;
weight 111b.
OYNE'S Transformers, built tc :pecificasicas uap to
1 K.V.A., keenest prices, best materials and work-
manship; quotation by return.
'J. HOYNE, ALL-POWER TRANSFORMER, 1.td.,
» Offices and Works, 8a, Glalsione Rd., Wimbledon,
S.W.19. Tel.: Liberty 3303. (6079

ESDIX Chargers, all steel, A.C. and D.C. mains, 2 to
200 cells at low prices; state requirements; dynamos
and rotaries in stock, all sizes; batlery superseders for
2-volt input, 80-volt output, 37/6; fractional H.P. and
sewing machine motors, £5/-.--Below.
LESDIX Measuring Instruments, 29;in, bakelite case,
flush panel, any reading, A.C. or D.C.; from 6/-
each; ask for full range instrument list.—Below.
ESDIX Microphcnes.—We are makers of 25 types for
all uses; Home Radio mikes, solid bakelite body, 5/6;
G.P.O. microvphones, on stand, with mouthpiece, 7/86;
P.A. mikes, 50/-; list iree.—Electradix Radios, 218, Upper
Thames St., London, E.C.4. [03398

*“ Wireless Direction Finding "

ODEST ———
ADVERTISING

Recently we have been told
by quite a number of cus- I

tomers that they became
Hartley Turner enthusiasts
because our advertisements
were not too enthusiastic.
Others have said, paradoxi-
cally, that our radio must
be good because we do not
ram its goodness down your
throat.

@ Perhaps you want some-
thing more substantial ?
Well, in the last twelve w
months there has been only
one Hartley Turner loud
speaker offered for sale in
the ¢ small ads.” of this
journal, and that wasn’t
our fault. ,

@ In truth, why should we say
that our radio is * perfect,”’
has ‘““wonderful tonal |
quality ”’ ; even a fool can
tell it is realistic when he
_hears it and that is all that PI
V¥ matters.

Hartley Turner Radio Ltd.

THORNBURY ROAD, ISLEWORTH, MIDDLESEX.
Telephone : HOUnslow 1854.

NICORE

TUNING COILS

mark

Varley Nicore Coils
the biggest advance in radio
Consistency has been

tuning.
the great aim with which they
have succeeded with an even
greater efficiency than was
thought possible.

\Write for Free Literature.

arley

{Proprercrs Ciiver Peif Conraf Lidy
Advt. of OLIVER PELL CONTROL LTD.
103 Kingsway, London, W.C.2

Mains Equipment.—Contd.

A.C‘ or D.C. Chargers for 2 to 200 Cells at Low Prices;
state requirements; dynamos and rotaries in stock;
all sizes; Brown’s Generometer,  battery superseders for
H.T. for 2v. or 6v. input, 37/6 and 52/6; television

and se\ying machine universal motors, 25/-; Ilists.—
Electradix Radics, 218, Upper Thames 8t., E.C.4. [0398
CABINETS.

M ANUFACTURERS’ Clearance,

ULTRA “ Panther,”” a modern cabionct, with contrasting
figured walnut vencer vpamnels, 20x17x1l, 13/6;
pedestal type, 35x22x12, 30/-, undrilled; phcto sent om
request.

SET and Speaker Cabinets; 5/- upwards

RAD]OGRAM Cabinets; 37/6 upwards
SPEAKER Cabinets; 4/6 upwards

SEND Particulars of Your Requirements {giving size

of set, etc.), or call and make your choice from our

stocks of over 1C0 different types; from 3/6 to £4/10.
EFER to Previou, Advts. for Detailed List of Bar-
gains.

H I. SMITH and Co. Ltd., 4287-9, Edgware Rd.,
¢« Lordon, W.2. Tel.: Padd. 5891. {6052

LLUSTRATED List of Radio-Gramophone Cabinets at
Bargain Prices, and descriptive literature of the Howe
box baffle, recommended by the B.B.C., post free.—Gilbert,
Cabinet Maker, Swindon. (6431

COILS, ETC.

SEI‘ Ferrocart Cuils, unused, G10, 11, 12, 13; 30/-.—
A. G. Burgess, 189, Gunnersbury lane, Acton, W.3.
{6213

DYNAMOS, ETC.

& Guineas.—Elcctro dynamic, complete with smoothing
&) and soundproof case, input 50v. D.C., output 220
A.C., 1C0 watt; ditto 210 D.C. input; c.o.d., carriage
paid.—Kuay, 167, City Kd., London, E. . [6198

IRELESS -Generators, hand driven, type E10, 800v.
30 m.x., and 6v. smooth D.C, £5; type M.G.23,
1,100v. 25 m.a., smooth D.C., £4; by FEvershedl & Vig-
noles.—Urquhart, 371, Earlsfield Rd., London, S.W, (6186

GRAMOPHONES, PICK-UPS, RECORDERS.

ETAILER'S Bankrupt 1934 Stock, scaled cartons,

brand npew pick-ups: Marconiphone, type 19, list

32/6, at 22/6; B.T.H. Senior De Luxe, list 37/6, at 28/-;
Celestion W8, list 35/-, at 17/-.

RAMOPHONE Motors, changers, etc.: Garrard auto-
. matic record changers, complete with pick-up, etc.,
list £10, at £7/10 (crate 5/- extra, returnable}; Garrard
rgdxr»gram units, complete with pick-up, etc., 202A, list
£4:1/9, at £3; A.C4, list £3/15 at £2/16; Garrard
deuble spring (clockwork), with unit plate, 11B, at 25/-;
Collaro unit, complete with pick-up, auto. stop, etc.,
list £4, at  47/6; all carriage paid.—D.galliers, 4/21,

3

Upper Marylebone St., London, W.1. 211

LOUD-SPEAKERS.
ERRANTI M1: cost £9/10, sell £3/5.—-32, Tetley Rd.,
Hall Grecn, Birmingham. "[6209
27 /6 !1!—Brand new BT.H.-R K. spcaters, 6v. field,
/ suitable for P.A. work. ete.
2/7/61!'!—~B.T.H, speakers, as ahove, for 100-250v.
A.C., complete with field rectitizr.
AGNAVOX D.C.152 (9in. eonc), 22,6; Magnavax 154
(64%in. cone), 16/3; all with hum-buckinz coils, power
or pentode transformers and 2,500 or 6,500-chm fields;
Magnavox P.M.254, 18/- .
TTENTION to Al Orders Within 24 Hours; carriage
paid; cash with erder or c.od.

ARD, 2nl Floor, 45, Farriazdon 8t., London, E.C.4.

Telephone; Holborn 9703. (5723
OLA F62,000 Humbucker, nsed, 13/-; Epoclh cabinet,
8,/6.—Quicke, Dunstone Park, Paignton. [6183

AUXHALL.—Magnavox permanent magnets, universal,
suitable for Class “ B,” power ur pentcde, 6in. cone
15/6, 7in. cone 17/6, 10in. cone 23/-; mains energised,
2,500 or 6,560, 10in cone 23/-, 7in cone 15/3; brand
new, with humbucking coils; state power or pentode trans-
former; unused manufacturers’ stock; immediate delivery,
carriage paid, cash with order or c.o.d.—Vauxhall Ctilities,
163a, Strand, W.C.2. Temple Bar 9338, [6220

EGALLIERS Offer Set Manufacturers’ 1934 boxed
Surplus, positively last lot until Octobzr, all car-
riage paid, cash with order or c.0.d. Moving coil speakers:
Utah Midgets, 2,500, at 14/6 (U.S.A.); Rolas F.6 (7%4in.
diameter), 2,500 ohms (110-175v. 1D.C.), 6,5C0 ohms (200-
250v, D.C.), list 35/-, at 18/-; F.7 (9in.}, voltages as in
F.€, list 47/6, at 25/-; permanent magnets, F.6P.M., 7%in,
diameter, list 49/6, at 28/-; [.7P.M. (9in.), list £3, at
33/-; energised speakers, incorporate humbuckers, state
if for power or penlode.~—Degalliers, 4/21, Upper Maryle-
boue St., London, W.1. (6130

VALVES.

LL Types of Brand New American Valves in Stcck;
first-class makes, guaranteed.
247 235, 551, 89, 18, 19, 46, 59, 6A7, 15, 42,
s 41, 38, 39, 78, 75, 57, 58, 224, 44, 36, 235,
83, 43, 12/-; 2575, 4/6; U.X.171A, U.X.199, U.X.280,
U.X.245, U.X.226, U.Y.227, 7/6; VU.X.2t0, U.X.210,
U.Z.281, 17/6; U.X.867 photorells, 25/-; various transmit-
ting valves in stock; post paid; cash with order or c.o.d.
ARD, 2nd Floor, 45, Farringdon 8t., London, E.C.4.
‘Phone : Holborn 9703, [5722

REE.—List of American and non-ring valves.—Epton,
93, New Rd., Chingford. E.4. 160

EE Our Advertisement in Last Wezk's Issue.—Premier
Supply Stores, 20, High S8t., Clapham, S.W.4. Tele.
phone : Macaulay 2188. Nearest Station, Clapham North
Underground. [6219
ETROPOLITAN RADIO SERVICE Co. for Guaran-
teedd American Valves; any type at keenest prices;
terms to trade.—1021, -Finchley Rd., Golders Green,
N.W.11. Speedwell 3000; {0436

Second Edition Post free 21/9
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Valves.—Contd.

URPLUS Valves.—All brand new; battery types, 2-
volt. H.F.2, L.F.2, L.P, 2, 1/9; super power, P.P.2,
2/6; screens and -entodes, 3/9; A.C. mains, 4-volt 1 amp.,
general purpose, 5/3; power, 4/-; screens. and pentodes,
a/6; tull wave rectifiers, 3/6; postage paid, cash with
order, or c.od. over 10/-—Clarion Radio Valve Co.,,
885, Tyburn =d., Erdington. Birmingham. [6155

COMPONENTS, ETC., FOR SALE.

R.

RYALL’S RADI(:, 33, Chancery Lane, London, W.C.2
(nearest Tube: Chancery Lane; 'bus 67 passes door,
or tram to Savoy St.). Holborn 3529. Open Saturday
afterncon. Close 7 p.m., Saturday 5 p.m., Thursday closed
1 o’clock.
ET Repairs, any commercial or amateur built set ser-
viced, at * Trade” prices, British or American,
satisfaction guaranteed. i
BRITISH Radiophone Volume Controls, with mains on-
off  switch, new, 10,000, 15,0600, 20,000, 35,000.
100,000, 2/6 each.
BRITISH Radiophone Radiopaks: B.P. superhet. 110
ke/s, 30/-, postage 1/3; sets British Radiophone
3-coil units on base, with terminals, wave change switch
and knob; B.P. superhet. 110 kc/s, 8/9, postage 9d.;
Ferrocart coils, G1-2-8, 25/-; all with mains switch.
PECIAL Oiffer of New Garrard Double Spring Motors,
No. 11B, 12in. turntable, fully automatic unit
plate, etc.; 20/-.
.C.C. 0-1 Non-inductive Tubular Condensers, 10d. each,
350v.: T.C.C. electrolytic 15 -mfd., 50v., 1/4, new;
T.C.C. 0.01 mica, type M, 1/-; T.C.C. 0.0001, type M,
5d.; H.M.V. condenser blocks, 250v. working, 4x4 mid.,
3/6; 4x4x1x1xt mid., 4/-; T.C.C. 0.1x0.1, 450v.
working, 1/6, 3
HELSBY Non-inductive Condensers, bakelite cased, 4
m.f., 250v.w., 3/-; Ryall's 4 m.tf., 250v.w., 2/-;
750 v.w., 6/6; Dubilier, 2 m.f., 250v.w., 1/6; Dubilier
electrolytic, 450v. peak, 3/-, 8 m.f.; ditto, 4 m.f.
NIKNOBS, Polar 2-gang, new, brown, 8/-, with cover,
9/6; Polar disc drive, complete with Polar No. 4
0.0005 condenser, listed 9/-; 4/- the two; R. and A. type
output transformers, 18-23-32-1, new, 5/-; Paxolin formers,
with guiders, lin., 8d.; R.I. Hypermite transformers, 6/-,
second-hand; R.J Parafeed transformers, 5/-, second-hand.
ADIOPHONE Disc Drives, less escutcheon, fit %jein.
spindle, read 0-100 from left to right; 1/6 post free.

. (6196
24.

ILDMAY RADIO EXCHANGE Offers the Following,
v sound and perfect; cash with order or c.o.d. ,
ETERS.—Piico De Luxe radiometer, 42/- model, 22/6;
Ferranti triple range m.-amp. 0-7, 0-15. 0.30, 25/-;
0-2 m.-amps., flush, 22/6; 0-1 amp., 12/6; 0-20 amps.,
12/-, 15/-; 15 amps., 12/-; Westor, type 301, 0-3 m.-
amps., 20/-; type 506, 0-150 volts, 12/-; 0-250 volts, AC.
type 517, 20/-; type 506, 0-150 m.-amps., 14/-.
ERRANTI Translormers—AF4, 8/-; AF3, 12/-;
ATs5, 17,6; AF.6, 18/-; A.F.5cc., 19/-; outputs,
OP.1, 1-1, 7/6% O.P.2. 251, 7/6; O.P.3c., 10/-: O.P.4c,
10/-; O.P.M.16c,, 14/-; O.P.M.4c., 14/-; O.P.M.15¢c., 14/-;
AF. 7, 18/8.
YOSTER Mains Transformer, 700-0-700 120 m.-amps.,
4v. 3a., 4v. 2a., 4v. la., 200-250 input, 25/-; Par-
meko 425-0-425 60 m.-amps., 4v. 2 amps., 4y. 3 amps.,
200-250 input, 25/-; Parmeko 200-0-200 60 m.-amps.,
4v. 3a., 4v. la., 200-250 input, 18/-; Heayberd heavy
duty I.F. choke, type 755, 15/-; Heayberd filament trans-
former, 4 volt 10 amps., 7/6. i
EARITE ‘ Wireless World ” Everyman, 4 coils, 16/-;
Polar Star Minor 3-gang, 10/6; Radiophone 3-gang
condensers, 7/6 each; pair Ferrocart Colverdymes, 15/6.
ADIOPHONE Band Pass Superhet. Radiopaxes, 30/-
each; RF superhet type, 32/6; Westinghouse H.T.7,
8/-; transformer for same, R.I., 7/-; BH.T.5, 6/-.
AGNAVOX Dual Matched Type ‘‘ Magna,” series 144
and 142, 2,500 chms, £3 pair; Magnavox, type 152,
10in. 200 chms field, 27/6; B.T.H. Senior RX. P.M.,
moving coil speaker, 45/-; 1934 Baker's super type P.M,,
50/-; Epoch type A.2. 17/6. 3 . 3
8-VALVE Battery Operated Chassis, 4-screen grid with
push-pull output, less valves; £2/10.
FERRANTI Inductor Dynamic Loud Speaker, equal and,
in fact, better than cheap moving coils; 20/-.
EKCO Mains Units.

TYPE A.C.25, output 150 volts 25 m.-amps., having 4
tappings, 2 variable; listed at £3/17/6, our net price
33/86.
YI\/YPE K.25, output 15Q volts 25 m.-amps., having 4

tappings, 2 varia:le, also trickle charger for 2-, 4- or
6-volt accumulator; listed at £5/7/6, our price 39/-.

E K.12, output 150 volts 12 m.-amps., with charger

for 2-. 4- or 6-volt accumulator; 35/- each, all brand
new in sealed boxes,

E Above Post or Carriage Paid.

’PHONE: Clissold 5001.
OPEN All Day Thursday, closed all day Saturday.
24: Mildmay Grove, Londop, N.1.

>

(6166
EARL and PEARL Bargain List A Free.—190, Bishops-
gate, London, E.C.2. (0421

AINS RADIO DEVELOPMENT COMPANY'S Guar-
anteed New Surplus:—
SONOCHORDE Standard P.M.M.(C., 7in. cone, pentode
output, new; list 35/-, 13/11.
ADIOPHONE 25,000 ohm Potentiometers, with
W switch, 1/11; Balgin on-off toggles, 8d.; Plessey 5-pin
v-holders, chassis, 1/- per 6,
SATOR 0.0001, 0.0003 mid. Tubular Condensers, 2 meg.
leaks,  all wire ends, new; 1/- per 6.
EADY RADIO Boxed Spaghetti Resistances, 10,000,
15,000, 20,000, 25,000 ohms; Mikado 0.0005, 0.002
mid. condensers; 9d. ver 12; your assortment,
TANDARD TELEPHONE'S Mains Transformers, brand
new, fully tapped input, 200-250v., output 325-0-325
at 60 m.a., 4v. at 4 amp., 4v. at 2ih amp., all C.T.; 9/6.

1/6.—Cadmium plated chassis. 4-valve. pressed steel,
14x9; pos: 6d.

2/9‘—Plew A.V.C, units for battery receivers, prevents

fading, list 10/-, brand new.—Kay, 167, City

Rd., London, E.C.1. [6159

Components, Etc., for Sale.—Contd.

OUTHERN RADIO'S Bargains.—Set manufacturer's
ginaranteed surplas. N

VARIABLE Condensers.—Lotus 3-gang (.0005, 12/6;
Lotus 2-gang, 0.0005, 8/6; Lolus Dyblock siagle,
0.0005, 4/3 (list 9/6); all these condensers are complete
with “dials, escutcheons, knobs, ¥ully screened with trim-
niers, and boxed; Hydra block conilensers 16 mid. (224
8+42+1+41) 1,000v. D.C., 7/- each; Dubilier 4 mid.
(2+1+1}), 1,000v. D.C, 2:'9; 4.5 mfid. (2.25+2.25).
1,000v., for mains noise suppression, 3/-; fixed 4 mid.,
2/3; 2 mii, 1/6; 1 mid., 1/-; Utility Midget 2-gang
variable condensers, 0.0005, with concentric trimmers,
3/5; T.C.. 0.140.1, 1/3 each.

PEAKERS.—Blue Spot permanent magnet, with uni-
versal transformer for power, super power, pentode
and Class B; 23/. (list 39/6).

G.E.C. Stork Speaker in cabinet; 19/5 (list £3,15).

ICROPHONES.—" Wonder,” ready for use on uny set;
3/9 each.

BLUE Spot Genuiae 100U Tnductor Speaker on Chassis;
13/5 (list 39/6).

.T.400 Kits, all specified proprietar}; components;
£2/19/6 (list £4/17/6).

EKCO A.C. Eliminators, each new and boxed, in original
4 sealed cartons, type X325, wita irickle- charger, 25
milliamgs., 39/6 (list £5/7/6); type A.C. 25, 33/6 (list
£3/17/6); type K.I12, with trickle charger, 37/- (list
£3/17/6); Ekco trickle chargers -type T.C.1., for 2- 4- and
6-volt accumulators, 20/- (list 42/-).

IGR/\NIC Superbet Coils, set of 4 (1 Osc., 2 LF.,, with
pig tails, 1 L.F. plain); 12/6 (list 50/-).

LISSEN Superhet 3 Coils Kit, screened, ganged on

3 base with wave change and filament switches; type
L.N.5181, for battery or mains; 12/6 (list 30/-).

VARLEY Constant Square Peak Coils, complete with all
aceessories, new, boxed, B.P.5; 2/4.

VARLEY H.F. Inter-valve Coils B.P.6, 2/3.

FRA_ME Aerials.~Le\€COs dudl wave superhet., 9/- each
(list 27/6). ) !

1ICK-UPS.—Marconi No. 19 (1934), 22/6 each (list
32/6); Celestion latest improved type W8 (1934),
16/9 (list '35/-); all new and boxed.

EADY Radio Instamat Transformers, for matching
any valve to speaker; Junior model, ratios 1: 2, 1: 1,
1401, 2: 1, 3: 1, 7/6 (list 27/6); S:rior model, ratins
}7,3/1;%’ 121401, 14:1, 16:1, 20:1, 25:1, 12/6 (list

ECEIVERS.—3valve streengrid Elector- Super, com-

p}ete with .valves, Exide batteries and accumulator,
Celestion moving coil speaker, contained in magnificent
walnut cabinet; £3/10 (list £10).

OSR_AM Thirty:Three Music Magnet, complete with
GE!C. -speakef, two Osfim “Sereen-grid and Osram
power valves in moulded bakelite walnut cabinet; £3/12/6
(list £9/9); in origina'l sealed cases.

READY Radio Meteor Screen-grid 3-valve Kits, all
spvﬂﬁe&_romponents new in sealed cartons; 25;-,
less valves; with 3 Mullard valves 42/6 (list £5/7/6).

" Kit as Above, complete with magnificent walnut

cabinet and Celestion perm. mag. speaker; less
valves, £3/5; with 3 Maullard valves, £4/2/6 (list
£8/17/86).

MISCELLANEOUS.—Westinghouse metal |, rectifiers,
H.T. 6, 7, 8, 9/3 each; Ferranti chokes, 20 henry
60 m.a., 6/9 each; Lewcos superhet. 8-way bases, complete
with valve holders, grid lgak, fixed condenser type ' 48,”
2/- each; Lissen base turntables, 1/6 (list 5/-); Lewcos
coils, BP.F./R., 4/-; T.B.F./C, 3/3; 0.8.C./126 (Exten-
sor), 3/3; T.O.8./R., 3/3.

ALL Goo(f_s_ Gﬁaranteed_ and Sent Carriage Paid.

BRANcHEs at 271°275, High Rd., Willesden Green,
N.W.10, and ‘at ‘4%, Lisle §t., W.C.2. Please send
all post orders to 323, Eustén Rd.,gN:W.1. -

OUTITERN RADIO; 323, Buston Rd., London, N.W.1
(near Warren St., Tube). ’Phone: Museum 6324.
4.

L (6210
TEST END RADIO STORES' Genuine Summer Sale:
a few of our many bargains:— '
TANDARID Telephones, mains transformers, 300.0-
300v. 60 m.a., 4v. 2a, 4v. 3a.,, C.T. 4/11; seconi-
hand R.I. 250-0-250v., 4v. 2a., 4v. 2a., 4/6; Wearite
350-0-350 70 m.a., 4v. 2.5a., 4v. 4a., 7/6.
ESTINGHOUSE Rectiflers, 6v. 1 amp., 4/11;
6v. I, amp., 4/6; B.R. full scale slow motion
drives, 2/86.
HILIPS 20h. 180 m.a. Chokes, 4/6, 650 ohms; 20h.
60 m.a., 2/6; Collaro A.C. gramophone motars,
31/6, new,
UBILIER 4 mid. Electrolytic Condensers, 450v.
E working, 2/3; 8 mifd. ditto, 2/6; Dubilier 6.55
tapped. banks, 1,000v., 1/6.
SONOCHORDE 2,500 ohm Senior Energised Speakers,
_Universal tcansformers, new, 7/11; Ekco K25
eliminators, with trickle charger, new, £2, .

TAPPED -Output Transformers, 0.35-1R., 2/6: ex-
G.P.O galvanometers, 2/6; Junit multi change
switches, 1/-,
MERICAN Midget Sets.—Halson 4-valve, £4/10:
Crosley 4v. ditto, £5; Crosley 5-valve, £6/10; all
for 100-250v. A.C. or D.C superhets. with M.C. speakers;
hundreds of. other sale bargains.
POSTAGE Extra on All. Orders.

EST END RADIO STORES, 14, Lisle 8t., Leicester
Sq:; W.C.2; alsc at 382, Coldharbour Lane,”Brixton.
¥ . (6201

MAxNé* RADIO _ DEVELOPMENT COMPANY, 4.6,
Mugwell Hill Rd., London, :N.6. Tudor 4046. (6192

REE.—No. 1 wireless list now ready, knockout prices,
exchanges arranged.—Exchange Mart, 67, Porter St
Hull. [6182

Components, Etc., for Sale.—Coutd.

THE Following Unused Set Manufacturers’ Surplus, all
goods guaranteed perfect; immediate delivery.
RANSFORMERS, 350-0-350v., 75 m.a., 4v. 4a.-4v. 2a.
12/6; A.C. and D.C. eliminators, first class make,
tappings 8.G., detector, and power (150v., 25 m.a.), A.C.
type, with Westinghouse rectifier, 25/-; D.C. type, 12/6.
UBILIER Resistors, 1 watt type, 7d.; 2 watt t
1/2; 3 watt type, 1/3; Dubilier or T.C.C. condenoors
alomf. A i, 50Gv. working, 50v. 50 ‘mf, 200 mi,
v. 3 ansbridge type, 4 mf, . - [
750 V., 6/8. F W 400V, 4775 4 mi.
ARCONI K19 Pickups, 22/6; B.T.H. ick
arms, 3/-; B.I.H. needle armature pickupzs),nglp-. tone
COLVERDYNES, 7/6; Clix 5-pin valve holders, 5d.;
Ef;otorohm volume controls, with switch, 2/6. '
‘V TINGHOUSE Rectifiers, H.T.8, 9/6; H.T.9, H.T
HTs8 3’1‘}.14}1‘ gﬂl‘i,h 140/94; t.rLansformers (Regentbne-) }c())r’
T, T.9, w v. 4a. L.T. -3 i i
with order or (’:Ao.d.; send afor i’fs{:.’” » carriage paid, cash

‘NVARD, 45, Farringdon St., London, E.C.4.

Holborn 9703 “Phone ;

[6165

BIE]IE;NG&Q%[II:&]S)IO&IART Revised List Now Ready;
coluning; stamn oot 1 an advised .in wholg these
ADIOMART.—UtiIity fully screened it

n . 3. d
SRG trimmers, list 22/., almost identical lglaa,l(;gi'éphglllgl;
/

Aé)elé)x'\cl};;RsT‘Rxgr;n;c sst:;(fgthi.ng chokes, .. 20-10hy.,
leaved winding’s; 2/9. o v core impregnated inter-
ADIOMART.—Single span former:
10d.; 100 m-mid. micros., 1/3. =
ADICMART,—Radiophone straight line dial il
minated, ours have oxidised escutcheons, klnogl‘),; é}‘é
APIOJ\}IARTA—I%;_rztnif . boxed nickelcore 3-1, 5-1
ransformers, lis 0:6, 3/11; I ic E
feed, 2/11. / gran‘u, 8/6 parallet
ADIOMART —Centralab 1-watt. colour coded resist-
ances, nearly all values: 6d. .
ADIOMART.--Radiophone wire-wound logarithmic
- potentiometers, 5,000, 2/-; 15,000, with concentric
independent main switch, 2/9. . .
ADIOMART.—New Metvick 110-volt ““ A ” transform-
ers, sold for lamlnations_and clamps, 3/6. .
R ADIOMART.—Screened Caradio ignition cable, ideal
screened downlead; list 4/6, 9d. yard. .
ADIOMART.—3%in. flush £3 moving coil milli-
ammeters, 10, 25, 50, 100 m.a.; 16/6.
ADIOMART.—Visual tuning meters, extremely neat,
5;9; 30 chm potentiometer, for humdimming, 8d.
RADIOMART,AS(Wereign 50,000 genuine wirewouud
potentiometers, 5-waty 2/-; Elecirad 50,000 poten-
tiometers, 1/6. .
RADIOMART.—Boxed Telsen, 500v: electrolytics, €
mid., 2/9; 4 mid., 2/7; 275v. 6 mid., 2/-; Dubilier
4 mid. 200 v, 1/3; all dry. ’
ADIOMART.—T.C.C 250v. A.C, equivalent 400v.
D.C. working, 4x4x4 (12 mid.), 3/9; 1.C.C. 8 mid,
electrolytics, 3/-.
RADIOMART.—Aerova 8%8 mid. dry, the world’s best
electrolytic; 3/6; cheapest smoothing possible.
ADIOMART.—Non-inductive wire-ended tubulars,
1,500v., 0.1, 0.01, 0.02, 6d.; Philips ditto, 0.0001,
0.001, 2d.
RADI(JZ\IART.——ULi]ity 1934 Bakelite condensers, 0.0005,
10d.; 0.0003, 8d.; 6.0002 0.0001, &d.; 0.0003 differ-
entials, 1/6.
ADIOMART, —Cadmium 5-valve chassis, 1/6; 4-valve,
1/-; postage 6d. exira :
RADIOMAR'I‘.—UtiIity screened 2-gang 0.0005 Bakelite
Uniknob disec drive; 2/11. .
ADIOMART.—Telsen boxed differential condensers with
kneb, 0.0001, 0.00015, 1/-; 0.0003, 0.00835, 1/3.
RADIOMART.—Met-Vic boxed H.F. chokes, really effi-
cient, 1/-; Utility -snap switches, 9d.
ADIOMART.—Colvern S-watt wirewound potentio-
meters, 2,500, 15,000, 1/6; Magnum, 26,000, 1/8.
ADIOMART.—(G5NI), shortwave specialists, actually
- stock Hammarlund ‘‘ Comet Pros,” McMurdo single
signal, National F.B.7. .
ADIOMART.—Igranic ironcore dyalrange shortwave
coils, 3/3; with switch, 4/9, Raymart shortwave
H.F.C., 9d.
ADIOMART.—Famous 0.0001 all brass shortwave
variables, 1/9; Ormond 0.00025 loloss pigtail, 1/9.
ADIOMART.—Western  Electric solidback  guinea
microphones, 2/9; Beehive standoff insulators, 8d.
RADIOMART.——Freqnentite valve holders, 9d.; R.L
¢pecial 300hy. chokes, 7/€; second-hand 400 ohm

lin.x2in., 7 for

potentiometers,
ADIOMART.—Orders over 6/- post free.—The Square
Pealers, 19, John Bright S$t., Birmingham. (6215

LEARANCE S8ale.—All lines fully guaranteed; earriage
C paid over £2; terms nett cash; trade enquiries in-
vited; goods must be cleared to make way for new
seasom’s lines.

SERADEX V.R.367c. Charger, demonstration model,
thoroughly overhauled; listed £9/10, price complete
with new valve £7/7

ERADEX V.R.7512 Charger, with 4 lines, 1-30 cells

in series on each, total output 12 amps., full details
on request; £18/18. )

OWER Pack Kits, giving smoothed output of 300v.

75 m.a., with 4v. A.C. complete, dead silent under
load; £1/17/6.

UNDRIES.—Chassis valveholders, %-pin, 3/- dozemn; 5-

pin, 3/6; 7-pin, 4/9; 4-pin baseboard ditto, 4td,
each; elsen differentials, boxed, 1/3; transformer
bobbins, for No. 30, lin. core, 5d. each; ditto, No. 4, 8d.

OUD-SPEAKERS, demonstration models, Goodman’s

Renown, 17/6; W.B. P.M.6, 19/6; Magnavox
P.M.254, 19/6; ditto, P.M.252, £1/2/6.
ALVES (non-ring and imported).—Mains varimu-pen-
todes, similar V.P.4, 8/9; mains pentodes (3,000
M.W.), 8/9; mains detectors, similar 904v., 6/-; sundry
2.volts, H.F., L.F., etc., Barion, etc, 2/3; full wave
rectifiers, with- 4-volt heaters, 300v.-75-m.a., 5/3; 350v.
120 m.a., 6/6; 500v. 120 m.a., 8/9.
END Now for Lists of Many Others—48, Wakegreen
Rd., Birmingham, 13. ° . (6214
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Components, Etc., for Sale.—Contd.
A

OUD Speakers, L.F. transformers, etc.,
stamp for list or state wants.—R. Thurley,
West St., Newbury, Eerks,
ERRANTI A1.3, 11/-; AFd4, 7/9; AF5 AF.SG,
AF.7, 17/6; Al' 5¢, 18°6; O.P.M.1, O.P.M.1c, 13/ -
—Bostock, 1, Westbourne Terrace, 8.K.23. {6208

EE Our Advertisement in Last Week's Issue.—Premier

for sale cheap;
1,

Supply Stores, 20, High St., Clapham, S.W.4. Tele-
phone : Macaulay 2188. Nearest Station, Clapham North
Tnderground, 6218

MAZING Bargain!—Genuine 21/- Silvertown IL.F.
transformers, our price 2/3 post free, cash with
order.—The Wireless Shop, Radio Buildings, 28-30, Pink
Lane, Newcastle-on-Tyne, [6188
URNDEPT Pick-up, filter.” V.C, 20/-; Bulgin 0-5

m.a., 15/-; 0-250-volt, 25/-; Ferranti 0-15 m.a.,
20/-; 0-7Y-volt, 15/-; 0-500-volt, £2; JFerranti A.C,
eliminator, £2/10: Philips, £3; American Senior Mag-
navox, 50/-—Angel, Tanghil Lane, York. [6212

AUXHALL.—Radiophone, Radiopaks, complete with
volume control and Lucerne station named scale
and escutcheon, state type, 32/6; intermediate trans-

formers for above, with terminals, 6/-; coils set of 3 on
basc with switch and terminal, 16/6; 3-gang medensers,
superbet,, .4/6; ordinary type 12/6; disc drives, com-

plete, a/9.
VA[ X1IALL.— Pick-ups from 8/. to £2; state make
for quotation; volume control, al! vuluea, with switch
and knob, 3/6; grameyphone s\\mhes, 3/6.
AUXHALIL.- Benjamin, Class B, transformers, 1-115 to
1, 6/6: Radiophone, Class B, 10/-; L.F. transiormers,

VAITXHALL‘fResister;: Dubilier, 1-watt, 7d.; tubular
condensers, al: values, from 4d.;

4.5 P.M. terminal, 7d., 7-pin chassis type, 7d.;
4-5-pin, 44d.

Service—Home  ronstructors’
details fully; send postcard for lsts.
AUXHALL UTILITIES, 163a, Strand,
Bush House, S.E Wing). Temple Bar 9338. [6221

IONEER RADIO Offers: Ericsson 3.1 L.F. trans-
formers, list price 17/6, new and guaranteed, our
price 2/3, post free UK.: Varlev constant square peak
band- pass coils, type BPS, complete with switch, brand
néw, 1 maker’s ariginal carton, with full instructions and
dxagrams list price 15/-, our price 2/4, post iree U.K.;
Polar 3-gang Star Minor condenser, with trimmer, brund
new, list price 18/9, our price 7/- each, post Iree U.K.;
Collaro electric gramo. motor, A.C., 200-250, with pick- up
and volume control, auto start and’stop, brand new, listed
at £4, our prics 47/6 carriage paid; Celestion energlsed
M.C. speaker, 2,500 ohms, model D.C. 2054, with universal
transformer, list pru‘e .£2 5, our price 12/6; bankrupt
set manufacturers’ stock

Clix valveholders,
W.B. ditto,
queries;  write

W.C.2 (facing

IONEER RADIO, Cnptlc St., London, W.C.1. Museum
9606. [0425
MISCELLANEOUS.
EVERK’I‘HING for Movies.—Cameras and Projectors
from 20/-; screzns from 5/-
LLUSTRA hNTERPRISLb 159, Wardour S8t., London,
W.1 (facing Film House, Oxford St. end) not a
shop, but a warehouse 1)acked with motion»picture
e,qmpment vour imspection invited. ‘'Phone: 6889
Gerrard} dree - parking ifacilities. - [5936
RINTING Prdss; with ‘type: 22/6, bargain.—Partica.
lars, Webster, 291a, Normanton Rd., Derby. [6191

OSITIVE Bargain, Homesun sun-ray lamp complete,
230v. A.C., perfect, cost £15; accept £7/10.—Ogden,

4, High St., Shaw, Oldham. 16184
GUARANTFED Expert Repairs to Any Receiver, esti-
mate free, highest quality workmanship, lowest pn(‘es
receivers taken in part e‘«‘hange —Zenith Radio sgrvue
17, Park St., Guildiord, "Phone: 1700. (0423

PATENT AND TRADE MARK AGENTS.

A MATHISEN’ Chartered Patent Agent; patemts, de-
o signs, and trade marks.—First Avenue House, High
Holborn, “London, W.C.1. Holborn: 8950. [5284
EE and Co. (H. T. P, Gee, Patent Agent for Great
Britain, U.8.A,, Canada etc.,, Mem. S.G.B.
AM.LR.E.), -51-52, Chancery Lane London W.C.2 (two
doors from Government Palent Oiﬁc‘e)

"Phéne: Holborn
1525. Handbook free, {0001
TUITION.

OUTHS Trained for all branches wireless profession.
Britain’s leading college. Training  fee payable
after appointment. Students boarded. London repre-
sentative for interviews. Drospectus free.—Wireless Col-
lege, Colwyn Bay. [0388
RADIO Engineering.—1f vou are finding difficulty in
obtaining a position in the radio mduatry apply to

(6181

ELECTRADIX

Improved pedestal model,
case,’
former 15/-.

MICROPHONE

leaflet “ A.” We make 25 types
microphone for all purposes.

capsule, enough for
No. 3, Fine 1/6; (arbon solid bac
hlocks 3d. ’VIouthpleccs curved
&tr‘ught 10d.

o
w. “15/ Type making, 3/-. Headphom‘s 2/9 pair.

od Sale List © W.” State your requirements.

218, Upper Thames Street, E.C.4. Telephone - Central 46

bakelite
containing high-ratio trans-

Write for special mike instruction
PARTS FOR HOME CONSTRUCTORS.
Microphone Carbon Granules, in glass

tour buttons.
Grade No. 1, 8d.; No. 2, Mediam, 1/-;

(‘arbon dlaphlagm, 55
m/m., 4d. Panel Brackets, pivoted,
5/-. Reod Reeciver Unit, for amplifier
For 1,000 other Bargains, send 13d. stamp for New lllus-

EI-EGTRAD!X RADIOS,

8

of

Kk,
or

11

HARKEN'!

are Outstanding in EFFICIENCY and RELIABILITY.

Pentagnd conversion.
WRITE FOR DETAILS OF SPECIAL OFFER.

HARKEN ELECTRICAL €O., LTD., 18a, South End,
Manufacturers of High Grade Apparatus.

SHORT WAVE CONVERTERS

Special output circuit to suit any receiver-

OYDON.

BATTERY CHARGER. Wi ravdicsoac

cumulators in series
at once, with sliding resistance and meter. In steel
cubicle: TRADE PRICE £8 8 O net, . Terms arranged,
Models for A.C. and D.C. mains, also H.T. chargers,
with Westinghouse or'valve rectlf‘catlon Chargers
made specially to order. Send specification for
Quotation. R

FEL-ECTRIC RADIO, Garden 8t., SIiEFFIE_LD

VAG

MAINS TRANSFORMERS

i I

56/58, CLERKENWELL ROAD,

’Phone : Clerkenwell 3068/9.

E.C

N

AIVI ERICAN VALVES

Phileo valves—all with a definite guarantee—are
suitable ior all American makes of radio sets,
Phiteo Type 80—Full Wave rechﬂer 350
vo t3, 125 mia—Price 8'-. 2A7,
and 1A6 Heptodes at 16’

Write for Fudl Price List or for price of special type
rc]mrcd giving the .naker's type niumber,

THE PHILGD RADI) & TELEVISION
CORPORATION OF GT. BRITAIN LTD.,
Valve Dept.,

Perivale, Middlesex.
*Phone :
Perivale 3344,

PHILCO

@geBins

ag BIRDWoRLD ‘
The weckly journal for all who keep Canaries,
British Hybrids or Foreign Pet Birds.

EVERY FRIDAY 2d. W.W.g8

" clear,

REPAIRS AND SERVICE.

ME"'ROPOII AN RADIO SERVICE Co. for Guaran-
teed Repairs te American (Midget and Standard}
Receivers.

LARION Service Depot; replacement parts; trans
formers rewound; terms 4o the trade.—1021, Finch-

ey Rd., Golders (,reen N.W.i1. Speedwell Z000. [0435
AINS Trunsiormers Rewound; prompt service; satis-

faction

guaranieed; pric>s on re uest.—The Sturdy
Eleciric Co., y

Wesley Termce, Dipton, Newcastle-on-T'yne.
6156

ENRY FORD RADIO, leading sarvice <perlnhtt[s I;r
American receivers, dlm British, trade work particu-
larly; estimates free.—56, Howland- St Tottenham Court
Rd., W.1 Museum 5675. [0434

‘L1 }\md:. of Transformers, chokes, speakers, ete., ro-
wound wiih best qualuv British wire; results guar-
anteed; moderate charges.—John Bennett, Tuckton R,
Southboume Bmlrnemonth [6202

LD Sets Transformed to All Mains Universal A.C.-
D.C. with New High Voltage Valves, powerful,

hum-free receptivn guaranteed; prices 10/- per
<ocket plus price of valves; no extra parts charged for.—
Sablon's Rudio, 69, Sister's Ave., London, $.W.11. [5837

EPAIRS to Moving Coil Speakers, cones and coils
' fitted or rewound. Eliminators and transiormers
quoted for. Lond-speakers, Lf. and speech transformers,
4/- each. Post free. Trade invited. Satisfaction guaran-
teer. Prompt service.—Loud-speaker Repair Works, 5,
Balham Grove, London, S.W.12. Battersea 1321 {0394

EXTENDED PAYMENTS.
EASX PAYMENTS.—We supply vou direct, by easy pay-
ments, comporents, accessories, and aets any make;
10% down, balance $pread over 11 months’; any radio
goods ordered c.o.d. despatched same day.--Send list of
requirements to London Radio Supply Co. (established
1925), 11, Oat Lane, London, E.C.2. (0337

EXCHANGE.

“7F‘ Offer Yon a Very High Allowance on Your Present
Radio Goods in Part Exchange for Other Goods:
easy payments available, taking your goods as deposit.—
Bostock  and Stonnill, 1, Westbourne Terrace, 8.E.23
f6207
EAY, With the Firm that Gives You the Highest
Possible Allowance in Exchange, sets or components;
prompt attenticn and  deliveries.— Mildmay Radio Ex-
change. "Phone @ old  5CO01. 24, Alildmay Grove,
London, N.1.. {5935

WANTED.

ANTED, A.C. short-wave
The
ANTED, wireless receiver,
. new; 2534 or 2531

dene, Hindhead,

“7;\\']‘FD 106v. D.C. tn 202-230v. A.C. converters
condition and output wattage.—Lee, G. A.
borough, Norfolk.
ELENIUM Metal Rectifiers Wanted, German or Ameri-
can make, all sizes, any condlition; cash by return
post.—Offers to Box 1134, ¢/o The Wircdless Wertd. ({6193
IGHEST Possible Allowance Matle “on Used Wireless
Sets or Parts in Exchange for, Any New Set, kil

or parts; Peto-Seoti kits. supplied; gdds bought for (a%h

cenverter.—Box 1140, c¢/o

Wireless World. [62c4
2515, must be as
Combe-
{6190

r, Philips
might answer.—Hoare,

—R. Wigfield, Furlong Rd., (;uldthorpe -Yorks, [62C6
WANTEIJ, gocd  modern second-hand  wireless parts,
sets, metfers, eliminators, speakers;

) we pay highe:
prices than any other dealer; brinz or send, spot cash.
()_pey 9-8A7['nive'sity Radin, 14 Drummund St., Euston,
N.W, [6222

IGH CLASS Radio Parts and Sets Wanted for Cash

new or second-hand, any quantity, we pay up tr'
one-third of the retail value for class goods; send yours
stating reasonable price; cash by return (no junk, p]eaee)'
dealers’ obsolete stocks also purchased, any amount: vap
and representative ‘will call for any reatonable lots, —’l\’]l id-
may Radio Exchange, 24, Mildmay Grove, London, N.1.
"Phone: Clissold 5001. 15984

BUSINESSES AND PROPERTY FOR SALE,

TO BE LET, OR WANTED.

IRELESS and Charging Business, £70 includiny
charging plant, ampllﬁer for shnp, all te;t gcar~ ami
stock; rent 30,- for shop, parlour. workshop; main
mad.~f;8, Chalk Farm Rd., Londcn. ’ [619%

SITUATIONS VACANT.

TACANCY for Salesman with Extensive
«f Gramophcne Trade for Olympia Fx
age and experience.—Box 1135,

RADIO Designer Wanted,

Kuanwledge
hition; state
/o The Wireless W orld.

{613¢
and must have

usel to roils,

n, n, 11 cheri o NN
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[62c0 Walsall, ‘[6194
INDEX TO ADVERTISEMENTS.
PAGE .

Automatic Coil Winder & Electrical Equipment Co., Columbia Graphophone Co., Ltd. Ostar-Ganz (Eugen J. Forbat) ................... race

Ltd. e :‘ ........ B Front Cover Cranley Radio, Ltd. PR - A AR R

g:]:;:r &Szléxll::;tn’ Lﬁia_m.o.... 1 Dubilier Condenser Co. (1925), Ltd. .......ccvvevvnnn.., Phileo Radio Cerporation, Ltd. ..., 4

Baxter, Stavridi & Craies, Ltd. ...... Inside Back Cnver Earl Manufacturing Co., Ltd Rothermel, R. A., Lid.

Benjamin Electric Co., Ltd. . . Inside Front Cover Edisen Swan Electric Co., Ltd. Savage, W. Bryan

British Blue Spet Co., Ltd. Electradix Radios ...coooviiiiiiiir ciiiiiiiiiaiiniiienans q Shaftesbury Supplics

British Institute of Eng. Technol()WV .. bpia .

British Insulated Cables, Ltd. ........ Inside Back Cove E:xl._::;:: Llijdlo ';['amm_v Pr?duut; """

British Rola Co., Ltd. ’ - Telegraph Ccndenser C

Bulgin, A, F., & Co., Ltd. . Harken Electrical Co., Ltd. q Telsen Eleclric Co., Ltd. ..,

Burne-Jones & Co., Ltd. Hartley Turner Radio, Ltd. 2 Thompson's (Vietoria), Ltd. ..

Burton, C. F. & H., Ltd. Heayberd, F. C., & Co. . Varler (Oliver Pell Control, Lid.)

Bryce, W. Andrew, & Co. Jectro Linx, Ltd. Wharfedale Wireless Works ............

Celestion, Ltd. ................ e e jii. TLondun Radio Supply Wingrove & Rogers, TLtd. (Polar)

City Accumulator Co., Ltd. .......oviii oo, Back Cover Lyons, Clande, Ltd. Wright & Weaire, Ltd.

Prmted in England for the Publishers, ILIFFE & SoNs LTD.. Dorset House, Stamiord Streat, Loaden, 8.I5.1, Ly The Cornwail Press f.td.,
‘ The Wireless World " can be obtained abroad frl(;m the follomng UNITED STATES : The Internalional News Co. , New York.
ELGIUM :

Paris; Hachette et Cie, Rune Réaumur, Paris.
éVlcbona), Sydney (N.8.W.), Brisbane (Queensland},

hristchurch and Dunedin. INDIA:
News Co., Vancouver;

Adelaide (8.A.),
. Wheeler & Co.,
Gordon and:Gotch, Ltd.,

W. H. Smith & Son, 71-75, Boulevard Adolphe Max,
Perth (W.A.) and Launceston {Tasmania).

Bnmbay, Allahabad and Calecutta. CANADA:
132, Bay Street, Toronto. SOUTH AFRICA:

Brussels.

PParis Garden, Stamiord Streey, London, 8.K.1.
W. Y. Smith & Sen, 248, Rue Rlvoll,
Gordon and Gotch, Ltd., Melbourne

FRANCE ©
AUSTRALIA

NEW ZEALAND : Gordon and Gotch, Ltd., Wellmgton Anucklanad,
Imperial News bo. Toronto, Montreal and Winnipeg; Ben]amm
Central News Agency, Ltd.



AUGUST 3RD, I1934.

THE WIRELESS WORLD

ADVERTISEMENTS.

ST A Masterpiece’

NEW BRONZE
WHARFEDALE

MOVING COIL SPEAKER

PRICE 42 6 COMPLETE

SHUHHIINE - WITH UNIVERSAL

TRANSFORMER FOR PERFECT MATCHING
TO ANY VALVE OR SET

Fitted with Magnet of the new ALNI steel, the sensitivity is greatly increased. .
Response curves are of value only if taken under identical conditions. These
curves show the definite progress we have made in our new Bronze model.

from 30 to 10,000

cycles without marked rREQUENCY © i
resonance. i T H
So why worry about : Betdgiiy it
Twin Speakers ? i i
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The total range extends
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the Quality Speaker. : HH
In Chassis form or in’ e
Cabinets for wuse as i
Extension Speakers.
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Send for New Catalogue. E H

WHARFEDALE WIRELESS WORKS,

62, LEEDS ROAD, BRADFORD. *Phone ; Bradford 4346
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The ELEMENTARY PRINCIPLES
of WIRELESS TELEGRAPHY

and TELEPHONY
by R. D. BANGAY

R _————n—mnnmnwmi’

Third Editien
Revised by
O. ¥. BROWN, B.Sc.

HE standard book of instruction for
) wireless beginners and students.
This revised edition brings the whole
subject into line with modern develop-
ments in wireless. The style is clear
and simple and attention is given to
the theoretical elements of electricity
and magnetism: to the dynamo: and to
the properties of waves, A leaflet which
gives full particulars of the volume,
including a synopsis of the chapters,
will be sent on request.

AR

P R I C E
7/6 net, by post 8/—

Fyom all leading Booksellers or divect from the Publishers
ILIFFE & SONS LIMITED .
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1
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RESINKOR  SOLDER

AND

m B w CORALINE  PASTE

are two aids to “efficient soldering. B.l. “Resinkor”
Solder is a solder with just the right quantity of resin
embadded in it. It is invaluable for the soldering of
electrical connections, particularly on fine work.
“Resinkor” can be supplied in coils, on reels, or in
cut lengths as required, in all diameters down to
20 s.w.g. B.l. Coraline Soldering Paste is suitable for
copper, brass, tin, iron and lead and for electrical
conneclions except the jointing of paper insulated
cables. It is quite easy:to apply, even in

. the most awkward corners, and once

having been applied it does not run

off the work, nor does it dry. It gives

off no spray and is very economical.

Supplied in 1-0z2., 2-0z., }-Ib., 3-Ib., 1-Ib.
and 7-1b. tins.

BRITISH INSULATED CABLES LTD.
Cable Makers and Electrical Engineers
PRESCOT, LANCS.

Telephone No. PRESCOT 6571.

London Office: SURREY HOUSE, EMBANKMENT, W.C.2
Telephone No. Temple Bar 4793, 4, &5 & 6.

AND HAVE THE BEST
RADIO-CRAMOPHONE

In these days the ordinary radio-
gram quickly becomes obsolete, The
Apollo bureau playing desk is always
up-to-date. Plus a good set it costs
about £3 less than a radiogram, and
it has storage for 8o records, scoring
in convenience as well as economy.
It is a beautiful job in finely polished
walnut. With latest silent running
Garrard induction motor and Gold-
ring weight-adjusted pick-up as
standard.

s APOLLO
BUREAU
PLAYING
DESK£5.19.6

Anyv other motor or pick-up fitted
by arrangement. Cabinet  only,
£2-10-0. Complete, 12 monthly pay-
ments of 11/-. Order direct or through
dealer or write for further details,

1 & CRAIES Lid

LONDUN. B.C.1. 1

4, BUKRILL ROW,

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention.
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AT “RADIO CENTRE” EVERY SET OF REPUTE IS ON SHOW

COMPARATIVE TESTS CAN THEREFORE BE MADE UNDER EQUAL CONDITIONS.
THIS LETTER IS THUS VERY CRATIFYING TO US, BUT

TO YOU-Mr. Reaper
IT IS SOMETHING
MORE THAN

SIGNIFICANT |
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SCOTTISH RADIO
EXHIBITION

KELVIN HALL, GLASGOW,
August 31st to Sept. 8th,

STAND No. 82.
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NDIO CENTFE

NORTHERN RADIO
EXHIBITION

CITY HALL, MANCHESTER,
Sept. 14th to 22nd,

STAND No. 73.
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Designed by

As Modern as
Maj. W. 1. G. Page, B.Se.

The Minute,

THE NEW & BETTER RADIO

“AUSTIN" A.C. SUPER.

Toble Mode! Fine-Va.n

“AUSTIN"” BATTERY SUPER.
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The variable colverstat

The Supreme vyariable
resistance, with unigque
smoothness of control and
complete freedom from
noeise. Can be supplied in
stundard values up to
50,000 Ohms, Fit Colvern
products in your set, and be
certain of the best results.

TYPE ST5CS

Ganged Potentiometer, /
per pair 8;’ 6

Complete withon & off Switch 10/-

Another famous

COLVERN LID, ROMFOIRD, E3SEX.
Liomdon Depot : 150, King's Cross Rd,, W.C.1.

Product

RADIQW HON

RELIABILITY

- 3 Component for Every Need

Complete Range of

VOLUME CONTROLS
from 4["

and

Q.M.B. SWITCHES
from 1[3

There is nothing to equal Radiophone
for Quality and Lasting Efficiency.

BRITISH RADIOPHONE LTD.,
ALDWYCH HOUSE,

i

LONDON, W.C.2.

TELSEN

D.R. TRANSFORMER

~—ithe L.F. Transformer with a STRAIGHT LINE

CHARACTERISTIC

which gives UNIFORM AM-
PLIFICATION over the entire
range of audio-frequencies.
The spaced layer windings are
impregnated with a non-
bygroscopic material of very
low specific inductive capacity
which absolutely eliminates all
possibility of shorted turns or
breakdowna due to large
munetic lnrul
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Announcement of the Telsen Elactrle Co., Ltd., Aston, Birmingham:

l TELSEN FOR EVERYTHING IN RADIO

Come and inspect the most
enm rehensive range of T.C.C

Condensers covering NON-
INDUCTIVE paper _ types,
Mica, Electrolytic, Tubular
types and Tramsmitting
condensers.

The Telegraph Condenser Go., Lid,
Wales Farm Road, N. Acton, W.3

See
themalion

STAND 37

RADIOLYMPIA

T.C.C.

ALL-BRITISH

CONDENSERS

No. 780. Vol, XXXV, No, 6

Copyright. Registered az a Newspaper
for tranzmisgion in the United Kingdom.
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If you

at Olympia. There
you can inspect the
wide Tange of Heayberd
Mains Transformers,
Whits, Battery Chargers,
Chokes, etc, Heayberd
are introducing a NEW Mains Unit—Model
15/80. This Unit gives a current range
of 15‘80 ma., and the voitage regulation

practically tant at 150 v,
| thmuphnut:ﬁm whale range of current. Can
i e used withextramsly satigfactory resultsfor
Class ‘B’ operation. Employs Westinghouse
Rectification. Absolutely free from hum and
background. GUARANTEED THREE YEARS.

MODEL 15/50—Output, i50v. at 15/50 ma.
H.T.1 variable 40-110v. H.T.2. variable
60-130v. H.T.3 fixed 150v.

If you cannot come to the ICE 88/6
Show, cul out this advert.,
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margin, and ssnd wuh 3d .
in  stamps for EW
RADIO HA WDBOOK

v - % | F.c. HEAYBERD
for the most | o pmsauii o,
complete range of |
-NON-INDUCTIVE PAPER CON-
DENSERS *» MICA CONDENSERS
TUBULAR CONDENSERS - ELECT- ‘
ROLYTIC CONDENSERS *« AND W7t Floite and Solde—the rlisble pav

Famousfor Soldering—known everywhere'

As a Wireless Constructor—there isn’t a doubt:

TRANSMITTING’ CONDENSERS Y°“C&n’ts°farv\imng—iiWEm.ab?ﬁt;*v

See that Fluxite and Soldersare always
by you—in the house—garage—work-

v - shop—anywhere where simple, spee
VISIT STAND 37 e
...and IF YOU ARE GETTING | FL"XITE
INTERFERENCE FROM .

IT SIMPLIFIES ALL SOLDERING

N O S RTL ) g Bt oty
MAINS, OR MOTORS, EIC. | el Touhe ot et T

special arrangements have been made
atthe T.C.C. Stand to give you advice,
how your own individual difficulty
can be overcome with the T.C.C.
Interfeggnce Suppressor.

The Telegraph ofdon%mle{; gz’ %thB » Wales Farm A L L - B R l T l S H

CONDENSERS

Meontion of * The Wireless Word,” when writing ta advertisers, will ensure prompt attentian,

; HARDENING STEEL with Fluxite.
. FLUXITE LTD. (Dept. W.W.),
, Dragon Works, Bermondsey Street, S.E1
L o .} FOR ALL REPAIRS!
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EDITORIAL COMMENT

Olympia 1934

~ Trend of Design
HURSDAY next, August 16th,
will see the opening of the
annual Radio Show at Olympia.
As in previous years, we are

- making the Exhibition the occasion

for three special show numbers of
The Wireless World. The present
issue is the first of these, and will
be followed next week by a Guide to

the Show, which, appearing at the-

opening, will tell our readers what
items of special interest to look for
and where to find them. The third
show number will be a Stand-to-stand

Report on Olympia, prepared on the-

spot by the technical staff of The
Wireless World, and fully illustrated.

At this stage, before the Exhibition
opens, it is not possible in the special
articles in our first show number, to

give more than a general idea of the

trend of development, and improve-
ments have been introduced since
last year.

Amongst receivers the indications
are that an outstanding characteristic
this year is greater reliability, resulting
from better mechanical and electrical
design and more thorough methods of
testing. It is gratifying to find that
more attention is being paid by manu-
facturers of the better class receivers
to quality, because this is a point
which The Wireless World has long
endeavoured to impress upon designers.
It is interesting, too, to find that
several models this 'year will be fitted
with variable selectivity, so that high
quality can be obtained under local
receiving conditions and yet adequafe
selectivity when it is needed.

There is plenty of evidence that
there 1is still a scramble amongst
manufacturers to bring prices down
as low as possible because of competi-
tion amongst themselves.  This, of

course, is of benefit to the buying
public so long as it does not mean
that the sets suffer in performance or
workmanship.

~ Some receivers have been simplified
to the extent of eliminating H.F.
amplification. Such sets are admirably
suited for purely local reception work
but should not be placed in the hands
of the public as suitable for long-
distance reception, because, sensitivity
being dependent upon the use of
reaction, such sets may bring about
a return to the old conditions of
reception when oscillation was so
serious a cause of interference.

One feature of this year’s show is
that the purely D.C. mains set is fast
disappearing in favour of universal
A.C./D.C. receivers. This is a good
trend because it will encourage D.C.
users to enjoy the advantage of a
mains set without feeling that a change-
over of supply or a domestic move will
render their sets useless.

Cabinets and Dials

In the matter of cabinet design one
might have expected to see a more
pronounced departure from former
styles, but it would seem that the
majority of manufacturers have settled
down to the idea that the public has
a fairly definite conception of what a
wireless set should look like and that
perhaps innovations would not be

welcomed. There are, however, some

interesting exceptions, notably in in-
stances where commendable progress
has been made towards producing a
tuning dial of really serviceable di-
mensions enabling stations to be tuned
in without the aid of a microscope.
In the matter of ccmponents and
valves interesting developments have
taken place; most of these, we are
glad to say, have been directed towards
improvement in reproduction quality
and simplifying tuning and control.
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A Selective High Quality Set for Distant Reception

By W. T. COCKING

HE single-span system of tuning is of particular interest to
the constructor because 1t relieves him of all ganging difficulties
while still permitting single-control tuning to be obtained. The
receiver described in this article is both more sensitive and more

selective than other designs,

while the

high  standard  of

reproduction associated with single-span receivers is fully retained.

E various methods by which

increased selectivity can be

obtained at the high intermediate

frequency employed with single-
span tuning were discussed in recent 1ssues
of The Wireless World,! and it was shown
that an increase in the number of tuned
circuits was the most satisfactory solution
of the problem. Now, although it is
readily possible to add tuned circuits to a
receiver without increasing the number of
valves employed, and it is also possible to
add stages of amplification without using
a greater number of tuned circuits, neither
course is wholly satisfactory, and the best
results are secured when tuned circuits and
valves are added together. If the aim be
to secure the maximum possible selectivity
from a given number of tuned circuits, then
ideally they should be separated from one
another by valves. If many circuits be
employed, this calls for a large number ot
valves, and in order to maintain stability

and to keep the total amplification within-

reasonable limits, each stage need give only
a small gain. Although ideal, a course of
this nature is ruled out on the grounds of
expense.

The other extreme is to obtain as high
a degree of amplification as possible from

L The Wireless World, July 20th and 27th, 1934.

- for; and in the New -

~ of amplification.

each stage, and to include the tuned cir-
cuits in twos, threes, or even fours, coupled
together in the intervalve couplings.
Coupled  circuits,
however, are both

Six tuned circuits are used and arranged
as two coupled pairs and two single cir-
cuits, with three stages of amplification
in addition to the buffer stage, which pro-
vides reaction and greatly increases the
selectivity. There are thus four effective
valves at the intermediate frequency, but
only three are actually used, for the first
two stages are combined in a single en-
velope. Advantage is taken of the triode-
pentode valve, originally developed as a
frequency changer, but used here to com-
bine the functiens of a buffer valve and a

less efficient and
give lower selec-
tivity  than the
same number of cir-
cuits ‘separated by d
valves, so that 1o 32500
maintain  reason-
ably high amplifi-
cation the circuits L)

must be coupled
fairly tightly, and
this leads to poor
selectivity.  Com-
promise  between
the conflicting fac-
tors of cost and
technical  require-
ments is thus called

[ c2
0'0001mfd™™  0°0002mfd=y=

2,000 0

o8
O Tmides

a1
L4
R7 g 479 .
33 2

R8
C

iy
10,0000
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0'01mfd,

| OImIdZRECe
I

Single-Span ~ Re-
ceiver an increase
is made in both the
number of tuned
circuits  embodied

4|||

and in the number
of effective stages

Fig. 1.—~The complete circuit diagram of the receiver unit shows tha
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first slage I.F. amplifier—functions which
it fulfils admirably.

The Frequency Changer

Fig. 1 shows the complete circuit dia-
gram -of the receiver unit, and it will be
seen that the aerial circuit and frequency
changer are unchanged from earlier single-
span receivers. The aerial filter comprises

L1 and L2, the two damping resist- .

ances R1 and Rz, of 250
ohms each, with the coupling
condenser C1 of o0.0001 mfd.
and the terminating condenser
Cz of o.0c02 mifd. The
characteristics of the filter are
such that it freely passes fre-
quencies . between 150
kc/s and 1,500 ke/s,
but greatly attenuates
frequencies outside this

range, so preventing
second channel intei-
ference. The frequen-

cies passed by this filter
are applied to the con-
trol grid of the tetrode
section of the heptode
frequency-changer, to which A.V.C. bias
is applied through the 50,000 ohms resist-
ance R3.

The inner electrodes of this valve are
used to generate a=cillations with the aid
of the coil assembly L3. - The tuned cir-
cuit is connected to the oscillator grid,
which is maintained at its correct operat-
ing potential by the flow of grid current
through the 100,000 ohms resistance Rj4.
The reaction coil is joined to the oscillator
anode which derives its H.T. supply
through the 10,000 ohms resistance R6.
The oscillator frequency is controlled by
the variable condenser C4, having a maxi-
mum capacity of 0.00016 mfd. and tuning
over a range of 1,750-3,100 kc/s to
permit reception over the 150-1,500 kc/s

- of loosely coupled circuits.

band (2,000-200 metres). This condenser
forms the sole tuning control, and the
parallel padding condenser C5 is merely
for the purpose of securing the requisite
tuning range. ‘

The intermediate frequency output of
the frequency changer is applied to a pair

The receiver unit
with the ceoil
screens removed.

The first cir-
cuit consists of L4 and Cg tuned to 1,600

ke/s, the circuit being fed from a primary -

having the same number of turns as the
secondary. The second circuit, L5C1o0, is
also tuned to 1,600 kc/s, and is coupled
to the first by the o.01 mfd. condenser
Crr. The potentials developed across C1o
are applied to the triode section of the
triode-pentode, and reaction is applied
from its anode circuit to the tuned circuit

LsC10.

Q1

Resistance coupling is used between the
triode and pentode sections of this valve,
for the chief function of the buffer is to
isolate as far as possible the tuned circuits
which follow it from the one to which
reaction is applied, and which precedes it.
The coupling is formed by the combina-
tion of Rg, R1o and Crz, and the tuned
circuit L6C14 is coupled to the coil in the
pentode anode circuit, thus giving a trans-
former of 1-2 ratio. The buffer valve gives
a gain of 1.5 times, and the first I.F.
valve an amplification of 126.5 times ; the
total gain afforded by the triode-pentode

is thus 1.5 x 126.5=190 times.

The Detector

The second I.F. stage is an
H.F. pentode and is coupled to
the third stage by a pair of
coupled circuits, the primary be-
ing a transformer of 1-1 ratio.
The gain obtained here is conse-
quently less, for the coupled cir-
cuits give an efficiency of under
50 per cent.; in spite of this,
however, an amplification «f
forty times is obtained. The last
) stage is coupled to the duo-diode-
triode by means of a transformer Lg carry-
ing three windings. The ratio betwecen
the primary and secondary is 1-1.5, and
between the secondary and tertiary it is
1.5-1. The detector diode is fed from the
tertiary, and the usual H.F. filter Chr,
C21 and C22 is included. The diode ioad
resistance R14 is given a value of 100,000
ohms in order to maintain the upper
register, and the L.F. potentials developed
across this are applied through the o.1
mifd. condenser C23 to the network Rrj,
C24, R16. R16 is the manual volume con-
trol and functions on both radio and
gramophone ; it has a value of 250,000
ohms. Ri5 of 1 megohm. and Cz4 of

~0.0001 mifd. form a tone-corrector in

38
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adamental tuning system of single-span remains unchanged. Advantage is taken of the triode-pentode valve to obtain increased amplification and

six I.F, tuned circuits are embodied.
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Olympic §-§ Six—

"conjunction with R16. At low and medium
frequencies C24 has little effect, and R1j
and Ri16 form a potential divider, so that
‘only about one-fifth of the detector output

Wireless -
World

and the load resistance Rz2o0 is returned to
negative H.T. ; the delay voltage is thus
equal to the sum of the voltage drops along
Ri17 and R18. The A.V.C. bias developed
across Rzo is applied to the controlled

RECEIVER-PLUG
SOCKET

e

+ I cd
582\?“ §:{R2 Ts

8 mfdsT032

PN—eeng
R28
$ %%
> R 23: .
3 SPEAKER
M ( SOCKET
R2.-
B4
3 ==C36
'ﬁ mfds
A § A

0’354

SPEAKER HELD

FUSE

A.C, MAINS

Fig. 2 —Provision is made in the power unit for energising the field of a loud speaker, the
winding being so connected that it functions as a smoothing choke.

appears across R16. At high frequencies,
however, C24 has a reactance moderate
compared with the resistance of R16, and
nearly the full detector output appears
across R16.

Negative grid bias for the triode L.F.
amplifier is derived from the voltage drop
across R17. The initial bias for the early
stages, however, is obtained by making
the earth line of the set, to which the
cathodes are returned, positive with

A rear view of the receiver.

respect to negative H.T. through the inser-
tion of the 100 ohms resistance R18 be-
tween earth and negative H.T. The
A.V.C. diode is fed from the primary of
Lg through the 0.001 mfd. condenser C1g,

The triode-pentode can be seen
01 the extreme right.

grids through the usual filter RigCzy.

The coupling between the L.F. stage and
the output valve is by means of a resist-
ance-fed transformer of 1-3 ratio (Fig. 2).
The coupling resistance Rz3 is given a
value of 20,000 ohms, and decoupling is
provided by the 10,000 ohms resistance
R24 in conjunction with the 8 mfd. electro-
lytic condenser C32. The output pentode
is one of high efficiency, rated for an out-
put of about 3.5 watts, and it is biased by
the voltage drop along R26, which is
shunted by a 50 mfd. condenser C33.

The mains and smoothing
equipment follow standard prac-
tice, and need no explanation.
Provision is made
for energising a
speaker field of
2,500 ohms resist-
ance, and it is, in
fact, employed as a

smoothing ~ choke.
Electrolytic  con-
densers are used
throughout for
smoothing, and the
rectifier is of the
indirectly  heated
type.

Through the com-
bination  of  six
tuned circuits and
reaction, variable
selectivity of a high
order is obtained,
and exceptionally
good quality of re-
production can be
secured.

The selectivity obtained with reaction at
minimum is shown by curve A of Fig. 3.
The curve was obtained with the aid of a
standard-signal generator, the procedure
being to tune the receiver to resonance with
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the locally generated signal, and to adjust
the input to give a certain output across the
loud speaker terminals. The frequency of
the signal is then varied by a small known
amount, and the input increased to give
the same output as at resonance. The
ratio of input off-resonance to input at-
resonance is plotted for a number of dif-
ferent frequencies, and the curves of Fig. 3
are obtained.

Broadcasting stations are usually spaced
by g kc/s, and we see from curve A that
a station g kc/s off-resonance would have
to be 3.2 times as strong as one’ at-reson-
ance to give the same output. This is not
a high order of selectivity, but it is in-
tended that the receiver be operated in this
condition only for local reception when the
wanted station is itself much stronger than
any transmission on a nearby wavelength.
The sideband cutting with this degree of
selectivity is not high, and a 10,000 cycles
note is reduced only to about 27 per cent.
of its original value. This loss is easily
corrected, and the overall frequency re-
sponse curve of Fig. 4 shows the results
obtained ; from 40 cycles to 10,000 cycles
the response is even within +3 db. It is
possible to obtain, therefore, an exception-
ally high standard of reproduction in local
reception.

Variable Selectivity

When reaction is applied, the selectivity
is very greatly increased. It is difficult to
give definite figures for selectivity obtained
in this way, for the amount of reaction
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Fig. 3.—These curves show the selectivity
obtainable with the new receiver both with
minimum and with critical reaction. With
other degrees of reaction, the curves obtained
would be between these extremes.

which can be used with stability depends
in some degree upon the A.V.C. bias ap-
plied to the controlled valves, and hence
upon signal strength. Curve B of Fig. 3
represents the case of critical reaction with
a weak signal, so that the A.V.C. bias is
zero. Somewhat greater selectivity is pos-
sible on a stronger signal. The great im-
provement in selectivity obtainable as a
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result of the use of reaction is readily ap-
parent, for a signal g kc/s off-resonance
must be over forty-five times as strong as
one at-resonance to give the same output.

The frequency-changer and aerial filter are included in a
large screening box and the arrangement of parts is clearly

shown here.

Even then the curves do not tell the whole
story, for they represent only the selec-
tivity afforded by the tuned circuits, and
do not show the gain in freedom from inter-
ference afforded by the demodulation of a
weak signal by a stronger which occurs
with a linear detector. Whatever the
degree of selectivity, this effect comes into
play to reduce interference, but it in-
creases with any growth in selectivity, and
so accentuates the difference between the
curves of Fig. 3.

When much reaction is used, there is
naturally a good deal of sideband cutting,
with the result that the high-frequency
response falls off.  This is actually advan-
tageous rather than otherwise, for on the
weak signals for which high selectivity is
needed it is essential to reduce the high-
frequency response if heterodyne interfer- -
ence and sideband splash are not to prove
prohibitive. In addition to increasing the
selectivity, the application of reaction in-
creases the sensitivity by some 21 times.
Unless the set be tuned to a weak signal,
however, it will be found that an increase

The oscillator screen has been removed.
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in reaction has little or no audible effect
on the volume, for the greater sensitivity
is offset Ly the higher bias applied by the

A.V.C. system to the controlled valves.
It may be remarked at this point that
the apparent selectivity of the

the true selectivity but also
on the sensitivity. At first,
therefore, the spread of the
local station may seem rather
great, particularly if the set
be tried in the daytime or at
some other time when the
signals on nearby channels
are weak. If the set be oper-
ated at night, however, when
distant stations increase
-greatly in strength, it will be
found readily possible to re-
ceive stations free from inter-
ference which are working
with quite a small frequency
separation from the local.
This is more easily seen from
Fig. 5, which shows the
selectivity curves replotted to
illustrate the actual aerial in-
put required to maintain con-
stant output for a particular
setting of the manual volume
control. With critical re-
action, an input of #I micro-
volts will give the same out-
put as an input of 1,500 microvolts with-
out reaction, when the circuits are tuned
to the same frequency as the signal. At
frequencies different from resonance,
however, reaction in itself makes little
difference. , o
Suppose we wish to receive a station
giving 1,500 microvolts in the aerial, and

THE LIST OF PARTS

A full list of component perls reguired lo

build this receiver, together in some inslances

with suitable alternatives, will be found on
page 110.

that there is an interfering transmission
giving the same aerial voltage on a fre-
quency 20 kc/s lower than that of the
wanted signal. Now we can obtain ade-
quate volume without reaction, but the
output from the interfering station will be
1/19.35 times that of the wanted signal.
It may still be audible, therefore. If we
increase reaction to the limit, the output
from the unwanted station is unchanged,
but the input fequired from the wanted
station is only 71 microvolts. This station
" can thus be 1/21 times its former

—
n

strength with the. same interference.

-
=3

The station wiil, however, remain at

o

1,500 microvolts, so that the in-

creased detector input will result in

AV.C. reducing the sensitivity.
This reduction will not be to quite

-

1/21 times, but it applies to all
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signals equally, so that instead of
the interfering transmission giving

an output of 1/19.35 times that of

receiver depends not only on

Fig. 4.—The overall frequency response of the

receiver shows that at 4o cycles the loss is under

2 db, while at as high a frequency as 10,000 cycles

it is only 3 db. There is a slight rise at 3,000

cycles, but this does not exceed 2.5 db. The curve
was taken with reaction at minimum,

the wanted station, it gives an out-
put of 1/19.35%x21=1/406 times,
and the interference becomes in-
audible.

It is particularly to be noted that if
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Fig. 5.—These curves show the input nezces-

sary for constant output at various frequencies

on either side of resonance. It should be

noted that the use of reaction has little effect
except at resonance,

the set is not tuned to a station the applica-
tion of reaction will not reduce interference
from a station to which the set is not
tuned. Increasing reaction certainly in-
creases the sensitivity and sharpens the
resonance curve, but this does not affect
the output from a neighbouring station
until a carrier is tuned in which will
operate the automatic volume control
system and so reduce the sensitivity.
(To be concluded.)
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1934 OLYMPIA RADIO SHOW

THURSDAY, AUGUST 16 TO
SATURDAY, AUGUST 25
11 a.m. to 19 p.m. daily

TWO FURTHER
SPECIAL SHOW NUMBERS

“"THE WIRELESS WORLD "

n

AUG. 17: GUIDE TO
THE SHOW

An illustrated and classified review of new and re-

presentative exhibits. A full list of exhibitors, with

a special ““Stand Finder” pictorial plan. Instruc-

tions for assembling and wiring the new Olympia
S-S Six Receiver.

AUG. 24: COMPLETE
SHOW REPORT

A complete stand-to-stand illustrated report compiled

by the technical staff of The Wireless World at

Olympia. This issue will provide a full record of

the Show and will be a complete reference for the
‘coming season.
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New ReECEIVER DESIGNS

What the Show Will Reveal

LTHOUGH the Olympia Show does not open until August 16th, it is already possible to

form a useful opinion on the general trend of design of the mew receivers.

Many of the

technical developments which have been discussed in these pages during the past year have now

S a preliminary to a description of
the outstanding technical fea-
tures of the new sets to be shown
at Olympia, it will avoid need-

less repetition to say that most of the re-
ceivers discussed—at any rate, those of
the more ambitious type—are available
as ordinary table models and as radio-
gramophones ; in addition, a number of
them may be housed in upright console
cabinets. Descriptions will therefore be
confined mainly to the chassis.

Similarly, the rectifier in mains sets will
not be counted in the total number of
- valves, in spite of the fact that to do so
has become almost wuniversal among
manufacturers. It has been found, how-
ever, to cause.a certain amount of con-
fusion in comparing various sets, one of
the reasons being that metal rectifiers are
not usually included as valves.

It is already quite clear that the

“‘standard ’’ set for the 1934-1935 season
is to be of the type generally referred to
.as a small superheterodyne, having as a
rule a total of four valves. This tendency
was evident last year, and now practically
every manufacturer who caters for the
more popular market has produced a
model.

The typical small mains superhetero-
dyne now costs roughly 12 guineas for the
table model, and rather more ambitious
variations of the same circuit arrangement,
with refinements in the matter of general
equipment and cabinet work, are sold at
prices varying from 14 guineas upwards.

Cossor straight battery receiver with iron-
cored coils.

The general design of these popular sets
will be discussed under the appropriate
heading.

It is natural that technical interest
should centre mainly round the larger
superheterodynes, of which the more im-
portant features will be critically discussed

been embodied in commercially-built sets.

later.  Probably the most beneficial
development is the provision of true vari-
able selectivity, which will be found, for
example, in the R.G.D. radio-gramo-
phones. We all know by now that under
modern broadcasting conditions it is not

The Ferranti Gloria superheterodyne.

always that one can avail oneself of a
really wide frequency response in a re-
ceiver ; the logical thing to do therefore, is
to make provision for widening the fre-

. quency band (and thus attaining natural

reproduction) when conditions are good,
and narrowing it down when interference
from adjacent-channel stations is present,
and poorer quality must be tolerated.
Automatic volume control is now in-
cluded almost as a matter of course in all
superheterodynes, even in those of the
smallest type, but ‘‘quiet’”” A.V.C.,
whereby background noises, usually pre-
sent when the desensitising effect of an
incoming carrier wave is not applied, may
be avoided, is naturally confined to the
more expensive multi-valve sets. At any

‘rate, this applies to true Q.A.V.C., of

which the functioning is entirely auto-
matic. A number of the smaller sets have
manually-operated noise suppressors, or
““ sensitivity limiters.”” Little, if any, at-
tempt has been made to include A.V.C. in
the cheaper type of ‘‘straight’’ set.

In view of the general adoption of
A.V.C,, it is natural that diode detectors
—or H.F. metal rectifiers—are almost al-
ways fitted in superheterodynes or in

multi-stage ‘‘ straight’’ sets. It is rather
surprising to find that triode detectors are
practically universal in the cheaper type
of H.F.-det.-L.F. or det.-L.F. set. In a
few cases, however, H.F. pentodes are
used for grid detection.
Pentode output wvalves

are clearly

- favoured in all but the more ambitious re-

ceivers, and in the
operated sets.

It is certain that iron-cored coils will be
widely used in receivers of every type, for
IF. as well as for H.F. circuits. They
will be included in Cossor, Drummer,
Dynatron, Haynes and G.E.C. sets, the
core material employed in the products of
the last-mentioned firm being the newly
developed Gecalloy. It is interesting to
see that moving-coil loud speakers will be
fitted in almost every set costing more
than some five or six pounds.

smallest battery-

Multi-stage Receivers

The majority of receivers of the larger
type fall into the superheterodyne class,
although there are naturally exceptions.
Nowadays the owner of an expensive
receiver demands not only high quality
reproduction but a high degree of sensi-
tivity, coupled with the ability to select the
desired programme free from interference.
He asks also for the refinements of radio

The Philips Model 588-A receiver.

technique, and expects his set to be
equipped with visual tuning, delayed quiet
automatic volume control, and tone con-
trol, while single control tuning, station
calibration, and waveband switching—the
‘““special features’’ of a few years ago—
are taken as a matter of course.
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The keynote of most of the receivers
which will be on show this year is sound
design, and there is no doubt that it is of
far greater importance than many more
spectacular developments. Almost invari-
ably a steel chassis is employed in the
construction, not so much because it pro-
vides a convenient earth line to which
connections may be made, as for its
rigidity and for the increased screening
which it makes cheaply available. The
largest chassis are usually supplied in
radio-gramophone form, and wide use is
made of automatic record changers.

Among the electrical developments
which will be found at Olympia, variable
selectivity is probably the most important,
and will contribute most to tle attainment
of a high standard of reproduction. The
necessity for such a control will be realised

The R.G.D. All-wave Radio-Gramophone.

when it is remembered that first-class
quality of reproduction cannot be secured
unless frequencies up to some 10,000
cycles are present in the receiver output.
No matter how selective the receiver may
be, a response of this order cannot be main-
tained on distant stations if all forms of
interference are to be avoided. It is
necessary, therefore, to reduce the fre-
quency response for distant reception, and
this is best arranged by so varying the
selectivity that it is only moderate for local
reception, but reaches a high order when
distant stations are required.

One of the best examples of this modern
trend in design will be found in the Model
1202 of the Radio Gramophone Develop-
ment Co. This set has no less than twelve
valves, and it is, of course, a superhetero-
dyne. A signal-frequency H.F. stage is
embodied, with three tuned circuits, in
order to obtain freedom from second-
channel interference, even under poor con-
ditions. The frequency-changer is of the
two-valve type, and there is a single I.F.
valve with four tuned circuits. Amplified
A V.C. is included, and a diode detector
is used to provide distortionless rectifica-
tion. The L.F. amplifier is resistance-
coupled throughout, and the paraphrase
system of push-pull connection is em-
bodied in it. The tuned circuits can have

Wireless
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their constants modified by means of a
switch, so that the upper limit to the over-
all frequency response can be set at 10,000
cycles, 4,000 cycles, or 3,000 cycles, to

Telsen superheterodyne with A.V.C.

suit the interference conditions prevailing
on any given station. In addition, a g kc/s
whistle filter is included 'in order to

- eliminate the heterodyne note between

adjacent transmitters, but this may be
switched out of circuit when not required.

A separate triode valve provides quiet
A.V.C., and the gramophone equipment
includes an automatic record changer and
a piezo-electric pick-up. Three loud
speakers are used—two of the cone type
to cover the lower range of frequencies,
and one small horn speaker for the ex-
treme upper register—and it 1s claimed
that the combination affords a flat response
over the range of 70-7,000 cycles.

A receiver of this nature, of course, re-
presents one of the few cases where tech-
nical merit is the ultimate aim in the
design in contradistinction to the more
usual aim of obtaining a high perform-
ance for the lowest possible cost. Inci-
dentally, of course, the one may present
to the designer just as great problems as
the other, but there is no doubt as to
which is the more interesting scientifically.

A frame-aerial A.C. Mains superhet : the
McMichael Transportable.

A very general tendency is to make use
of the special frequency-changer valves in
superheterodynes, and the Birmingham
Sound Reproducers’ seven-valve receiver
includes an octode for this purpose. It is
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‘preceded by a stage of signal-frequency

amplification, and the single I.F. valve
feeds a duo-diode-triode. Resistance-
capacity coupling is used throughout the
L.F. amplifier, and the triode output valve
is rated to deliver 5.9 watts to the loud
speaker. There are seven tuned circuits
using iron-cored coils, and a visual tun-
ing indicator is included.

A smaller receiver by the same firm is
unusual in not being a superheterodyne.
It is fitted with two H.F. stages, and four
iron-cored coils are used for tuning. The
detector is a duo-diode-pentode, and feeds
the output triode through a resistance
coupling. A.V.C., visual tuning, and a
tone control are included.

Quiet automatic volume control will still
be found only in a minority of receivers
—one is the R.G.D. set already mentioned,
another is the Kolster-Brandes KB.383.
This set includes an H.F. pentode solely
to provide the ‘‘quiet’’ part of A.V.C,
for normal delayed A.V.C. is obtained with

The Kolster-Brandes Model 381.

the aid of a duo-diode-triode. A heptode
frequency-changer is used with a single
I.F. stage, but the output stage consists
of two pentodes in parallel. The set is
designed for universal operation from A.C.
or D.C. mains, and it is provided with a
neon tuning indicator and, last but not
least, variable selectivity.

Another set of the same make, the
KB.366, embodies a somewhat different
Q.A.V.C. system, and it involves a single-
diode-tetrode in addition to the normal
duo-diode-triode. In this set a signal-
frequency H.F. stage is included, and an
H.F. pentode is used for frequency chang-
ing, while the output pentodes are con-
nected in push-pull.

In this larger class of receiver there
appears to be no definite trend in circuit
design as far as can be judged at the time
of writing. The conventional arrange-
ments of valves and circuits so common
in small receivers are here conspicuous by
their absence. This is all to the good and
1s evidence of individual thinking on the
part of the designers. In part, of course,
it is no doubt due to extra importance
being placed upon different attributes of
the receiver by different manufacturers.
Thus a firm which considers quality of
reproduction to be of primary importance
is more likely to provide variable selec-
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tivity than one which gives sensitivity and
selectivity pride of place. Such a firm is
also likely to prefer low-gain resistance-
coupled L.F. amplifiers to the use of few
valves and high-ratio transformers.

The Pye SP/AC superheterodyne.

Although automatic volume control is a
fitting of value chiefly in distant listening,
it must not be thought that its presence
necessarily places a receiver in the category
of the second rate from the quality view-
point. This is by no means the case, for
it is a convenience, but not a necessity,
in local reception, and most high-quality
receivers include some form of A V.C. It
will, in fact, be hard to find any receiver
this year which contains more than four
valves and which does not include A.V.C.

Many sets will include some form of
- noise suppressor, and this. usually takes
the form of an extra bias resistance to an
early stage, which can be thrown in circuit
by a switch while tuning. The sensitivity
of the set is thus reduced, and background
avoided. Although not as perfect as true
Q.A.V.C,, it is cheaper and very effective.

Universal A.C.-D.C. operation has
spread to only few of the large receivers
-and is chiefly confined to smaller sets, for
v hich it is rather more suitable. Visual
tuning indicators will be widespread, how-
ever, and of varied types. A simple milli-
ammeter is still the most popular, but
shadow tuning and neon indicators are
increasingly to be found.

Edge Radio superheterodyne, Model M 55M.
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Battery-operated receivers with many
valves are likely. to be widespread, due
largely to the great advances which have
been made in battery-valve design of
recent years. Five- and six-valve sets
will not be uncommon. The Pye SP/B
affords a good example of this class of
receiver, It is a portable, and includes a
signal-frequency H.F. stage with a triode-
pentode frequency-changer feeding a
single I.F. valve. A duo-diode-triode pro-
vides detection and A.V.C. and also acts
as the driver to the Class ““B’’ output
stage.

Although it has an output of the same
order, however, the Gramophone Com-
pany has chosen Q.P.P. in preference to
Class ““B”’ for its model 462 receiver.
This is also a portable with a signal-
frequency H.F. stage, but metal rectifiers
are used for detection and A.V.C. The
frequency-changer is a screen-grid valve.

In the Consolidated Radio Ranger De
Luxe Battery Superheterodyne a heptode
is used for frequency-changing, and both
H.F. and I.F. amplification are included.

The HMV Autoradiogram, Model 542.

The duo-diode-triode provides A.V.C.,
but there is an additional triode for the
driver to the Class ““B”’ stage.

It will be thus apparent that uniformity
has by no means been reached either in
the type of frequency-changer or in the
output stage. Where a frame aerial is
used, it seems to be generally accepted
that both signal and intermediate fre-
quency amplification are necessary, but
while some designers favour a detector-
oscillator for the frequency-changer, others
prefer the heptode, and still others employ
the triode-pentode. This would appear to
show that no one system is outstandingly
better than the others.

Opinions are probably evenly divided
regarding the relative advantages of the
Class ““B’”’ and Q.P.P. output systems.
When correctly designed, there is little to
choose between them from the quality
viewpoint, but Class ““ B’ requires an
additional valve, and Q.P.P. is somewhat
easier to design, so that, in spite of the
smaller output usually obtained, it is find-
ing wide favour. A.V.C. is now included
in battery receivers just as much as in
mains types, and at least one model has
variable selectivity: Tuning indicators are
not so widespread, however.

Although many examples of D.C. mains
receivers will be found, there is un-
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doubtedly a tendency for them to be dis-
placed by the Universal set. There can
be no doubt that this is due to the fear
of the purchaser lest his D.C. supply be
changed to A.C. within a short period and
his receiver rendered useless. Unless he is
certain that his supply will be continued
unchanged for many years, therefore, he
naturally prefers a Universal receiver
which will continue to function regardless
of the nature of the mains supply. Where
A.C. is available the purely A.C. receiver
is to be preferred, of course, for the Uni-
versal set usually suffers from the same
voltage limitations as a D.C. model.

Full information with regard to every
manufacturer’s programme has not yet
been received, but sufficient is available
to indicate that, in spite of many fears
to the contrary, standardisation has not
yet been reached. Receivers of widely
differing types for A.C., D.C., Universal,
and battery operation are available at
prices to suit all purses, and it is only
among the cheapest class of set that the
variations between different receivers
become of a minor order.

Small Superheterodynes

It has already been stated that the so-
calied small superheterodyne is certain to
be the most popular set of the season.

~ Although there are fairly important differ-

ences between the various productions, it
is fairly easy to determine what constitutes
the typical circuit arrangement. In almost
every case a two-circuit input tuner is pro-
vided ; this is followed by a heptode fre-
quency changer, or by the newer octode
valve, which is also electron coupled, an:l
is very similar in operation. It is claimed
to offer the advantage of a quieter back-
ground. Next comes a single intermediate
frequency stage, with band-pass coupling,
the valve being more often than not a
variableemu H.F. pentode. A double
diode triode performs the function of
second detection and also provides volt-
ages for operation-of the A.V.C. system,
while the output valve is almost invari-
ably a pentode.

Sets to this general specification are pro-
duced by almost every firm. The Marconi-

The Orr Radio Universal A.C.-D.C. super-
heterodyne.
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phone version, for example, includes a
manually operated static suppressor, while
the Ekco A.C. model has variable tone con-
trol in addition to a sensitivity limiter. An
interesting feature of this latter set is the
large

exceptionally station-calibrated

Twin loud speakers are fitted in the C.A.C.
¢ Austin ”’ Model.

tuning scale. Incidentally, a well-designed
variable tone control acts very much in
the same way as variable selectivity (which
naturally is not to be expected in these
small sets) and is to be found in a number
of sets, including the C.A.C., Drummer,
and G.E.C. productions. In passing, it
should be noted that the C.A.C. set is one
of the few to include the refinement of
twin loud speakers.

Although  visual tuning - indicators,
whereby the operation of tuning may be
carried out much more accurately than by
aural means, are fitted to many of the
larger sets, considerations of cost debar
their use from many of the smaller ones.

The tuning scale of the Clarke’s Atlas
superhet may be tilted for easy reading.

Tuning indicators are to be found, how-
ever, in the H.M.V. and Cossor four-valve
superhets., and also in the Ferranti Lan-
castria model, in which, incidentally, all
the normal functions of a small superhet

are carried out with a total of only three.

valves.

In the matter of external appearance, no
very sweeping changes are to be noticed,
although convenience of operation, which
has been consistently urged in this journal,
has clearly had the attention of many de-
signers. In the new Clarke’s Atlas set,
for instance, the tuning scale may be tilted
to the most convenient position for read-
ing. This set, incidentally, is one of the
few of its type to embody a triode output
valve.

Straight Sets

Except for a few outstanding examples,
the use of straight circuits is now confined

Wireless -
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to the less ambitious type of receiver, and
largely to battery and universal mains re-
ceivers. It would almost appear, indeed,
that so far as selectivity is concerned,
the designers of this class of receiver have
ceased to compete with the superhetero-
dyne, in which relatively high selectivity
1s so easily and cheaply obtained. This
statement is prompted by the fact that
there is a distinct tendency to simplify
straight sets by the omission of band-pass
tuning ; most of the cheaper sets include
only two tuned circuits. In this matter,
as in most others, one gets what one pays
for, and the higher selectivity conferred
by an extra circuit involves, in all cases,
a slightly greater outlay.

The average price of typical three-
valve mains sets works out at about g
guineas, and interesting examples have
been produced by Aerodyne, Telsen, and
Cossor, the latter being fitted with iron-
cored tuning coils,

It is noted that the ordinary screen
grid H.F, valve has virtually disappeared ;

Climax superheterodyne,

Model S 5W.

even the ordinary variable-mu valve is
comparatively rare, its place having been
taken by an H.F. pentode. Triode de-
tectors and pentode output valves are
fitted in the majority of sets.

We are here dealing with mains re-
ceivers, and it would seem that those
without H.F. amplification are becoming
exiremely rare; this in spite of the fact
that a simple det.-L.F. circuit is still
capable of satisfying the less exacting sort
of requirements and offers the advantage of
extreme simplicity and freedom from
breakdown. One of the few new detector-
L.F. sets is the Kolster-Brandes A.C.
model, with pentode output and an ener-
gised moving-coil loud speaker, costing
£6 175. 6d.

The more ambitious types of straight
receiver are discussed under the appro-
priate headings.

Universal A.C.-D.C. Receivers

As was to be expected, the D.C. mains
set tends to disappear, its place being
taken by the universal receiver, which
may be operated interchangeably on
either A.C. or D.C. supplies. As a general
rule it may be said that these receivers
work just as well on D.C. as a set de-
signed specifically for that form of supply,
but there is a slight falling off as com-
pared with a set built to operate solely on
A.C.

This general adoption of the

0

univer-
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sal”’ principle is a matter of some import-
ance, and it is likely that the sets will
prove popular, particularly among those
with D.C. supplies, most of whom are
anticipating a change to A.C. in the near
future.

Most of the universal sets have either
three-valve H.F.-det.-L.F. or four-vaive
superheterodyne circuits, but ene at least
is of the detector-L.F. type. This is the

The G.E.C. Universal A.C.-D.C. two-valve
receiver.

G.E.C. Universal Mains Three, embody-
ing two valves and a rectifier with pentode
output. The loud speaker field coil 1s
used for smoothing purposes.

With regard to circuit details, the A.C.-
D.C. sets do not differ greatly from their
A.C. counterparts, except, of course, in
the fact that special valves, with their
heating elements connected in series, are
used. The Halcyon Model 4501 is an in-
teresting example of the universal four-
valve superheterodyne in which Westing-
house rectifiers are used for detection
and A.V.C. Among the many other firms
making ‘‘ straight ”* or superheterodyne
receivers are Aerodyne, Ace, Climax, and
Ekco. The Ekco receiver is unusual in
that it employs a total of three valves, in-
cluding an octode frequency changer and
a double diode pentode, which combines
the functions of second detection, A.V.C.,
and output. Externally this receiver in
its circular bakelite container is probably

Unconventional externally and internally ;
the Ekco A.C.-D.C. three-valve super-
heterodyne.

the most truly unconventional of the new
season’s productions: this method of con-
struction certainly makes it possible to
fit an exceptionally large and legible tun-
ing scale.
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New Receiver Design—
The New Battery Sets

A rather unexpected, but, nevertheless,
‘quite definite, trend of design is exempli-
fied in the introduction by a number of
manufacturers of det.-2 L .F. battery re-
ceivers with single-circuit tuning. It might
be thought that under modern conditions

!

Aerodyne ‘‘Merlin >’ battery receiver.

these receivers would be insufficiently
selective, but in certain circumstances
they are actually capable of giving satis-
factory service, and are both cheap and
trouble-free. One of the first examples
illustrating this tendency was the G.E.C.
‘“Compact Three,”” which was recently
reviewed in these pages; other sets of the
same general type are made by Aercdyne,
Burgoyne, Kolster-Brandes, Lampex, and
Orr Radio, étc.

But the favourite circuit among
designers of battery sets is clearly still
our old friend the H.F.-det.-L.F. three-
valve arrangement—which  sometimes
grows into a four-valve set when Class
“B’ amplification is included.

Remarks already made concerning the
tendency to abandon three-circuit tuning
in ‘‘ straight ’’ mains sets also apply to
battery receivers, and it is found that
the cheaper ones have almost invariably
only two tuned circuits.

‘Chassis of the Burgoyne Battery super-
heterodyne.
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With regard to the output stage of the
battery set, it would seem that honours
are fairly evenly divided between triodes,
pentodes and battery-economy systems.
Class “ B’ amplification is still popular,
although several manufacturers, including
Ekco, have adopted Q.P.P.; this firm
employs a double pentode arrangement.

Among those manufacturers who have
produced typical modern battery sets may
be mentioned Aerodyne, Ace, Alba, Con-
solidated Radio, Ccssor, Drummer, and
Halcyon. In addition to the ‘‘ straight ”’
sets there are a number of battery super-
heterodynes in which ‘“mains’’ tech-
nique is generally foliowed.

"Short-wave Sets

Apparatus designed specially for short-
wave reception seems likely to be more
widespread than formerly, although it
cannot be said that a very wide choice is
yet available. The sets show evidence
of more careful design, however, and a
better realisation of the particular prob-
lems of the short wavelengths. The me-
chanical design, moreover, is receiving
greater attention, and constructions suit-
able for tropical climates will be avail-
able. The superheterodyne principle is
used without exception in the highly sensi-
tive receivers necessary for these wave-
lengths, and in most cases coil changing
is effected by means of switching. Even
in the short-wave set the days of the plug-
in coil are numbered.

Lampex ‘‘ Phantom Minx de Luxe.”

An All-Wave International Radio and
Television, Ltd. receiver affords an ex-
cellent example of the tendency in this
respect. An octode frequency-changer is
employed and followed by two I.F. stages
using an intermediate frequency of
465 kc/s. A duo-diode provides detection
and A.V.C., while the L.F. stage is a
variable-mu pentode, the grid bias of which
is variable for the manual volume control.
Resistance coupling is used to the output
pentode, and tone control is included, and
provision is made for a pick-up.

The wide tuning range of 15-2,000
metres is secured in four bands, with in-
ternal switching. The tuning control is
provided with two ratios so that rapid
searching can be carried out and yet accu-
rate tuning obtained, while, in order to
secure maximum efficiency, Litz-wound
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coils are fitted. The receiver is designed
for Universal operation from A.C. or D.C.
mains, and employs the new Universal
valves. In order to keep mains interfer-
ence at a minimum, H.F. chokes are in-
cluded in the supply leads.

The Continental model of British Radio-
phone has three bands covering 15-53,
195-560, and 800-2,000 metres, and is par-
ticularly interesting in that three tuned
circuits with ganged control are provided.

All-Wave International Radio and Tele-
vision receiver.

A signal-frequency H.F. valve is followed
by an octode frequency-changer, and there
is a single I.LF. valve feeding the duo-
diode detector and A.V.C. valve. The
output valve is a pentode, and another
pentode is included to give a form of
Q.A.V.C. In order to withstand tropical
conditions, a teak cabinet is used and all
metal parts are anodised. It is claimed
that the apparatus will withstand 100 per
cent. humidity and a temperature of
100 degrees.

In electrical design there appears to be
a tendency not to produce purely short-
wave receivers, but sets designed for
operation on both short, medium, and long
wavebands. This is no doubt due to the
notoricus unreliability of short-wave re-
ception, for the listener on these bands is
always at the mercy of atmospheric con-
ditions. The time constant of the A.V.C.
system is usually kept at a smaller value
than in purely broadcast sets in an
endeavour to minimise the effects of high-
speed fading, and both high sensitivity
and high selectivity are considered of
great importance. Apart from a tendency
to employ a higher intermediate fre-
quency, the circuits after the frequency-
changer usually follow closely the lines
adopted in superheterodynes for the
normal wavebands, and, indeed, much in
the way of change is unnecessary.

Apart from apparatus of this nature,
short-wave converters will be well in evi-
dence. These are designed to permit short-
wave reception to be obtained with any
sensitive broadcast receiver of conven-
tional design. They invariably function
on the superheterodyne principle and con-
vert a straight set into a short-wave super-
heterodyne, or a superheterodyne into one
fitted with double frequency-changing.
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The Kolster-Brandes receivers are speci-
ally arranged for use with a converter, and
a suitable unit is manufactured by the
same firm and covers a range of 14 metres
to 80 metres. Eastick and Sons have
several different types of converter, in-
cluding an A.C. model in which a
detector-oscillator  frequency-changer is
preceded by an H.F. stage. Two tuning
ranges are included and are obtained by
an 1ngenious method. A single plug-in
coil assembly is used, but there are two
different ways of inserting it in its socket.

" To change the range, therefore, it is only
necessary to remove the coil, turn it round,
and to replace it.

The City Accumulator Company have a
two-valve converter with a similar
arrangement of the valves. Here, how-
ever, a set of plug-in coils is provided for
the different wave ranges. This converter
is for A.C. operation and includes its own
mains equipment, so that it may be em-
ployed with- any receiver without altera-
tion.

When used with a suitable receiver,
converters of this nature can give an
entirely satisfactory performance and do
not suffer in a comparison with a short-
wave set. The converter, however, can-
not turn a poor receiver into a good one.

Special-Purpose Apparatus

It is encouraging to see a growing ten-
dency to cater for requirements that are
not completely met by standardised
broadcast receivers. In addition to the

The Hartley-Turner 12-watt medium-range
receiver.

short-wave and all-wave equipment that
has already been described, a number of
specialised sets have been produced to
meet abnormal requirements or condi-
tions.

An interesting example of this tendency
is provided by the Hartley-Turner
medium-distance set, which is specifically
designed to give superlative reproduction
within the ‘‘ service”’ area of a broad-
casting station. - The circuit arrangement
comprises a single H.F. stage, with band-
pass tuning embracing an exceptionally
wide range of frequencies. The succeed-
ing grid detector is resistance-coupled to
an intermediate L.F. amplifier, which is
in turn linked to the output stage by a
special transformer. Definite data with
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regard to frequency coverage is available,
and the sets, which are produced with
cither 7-watt or 12-watt outputs, are avail-
able either ready-made or as kits of parts.

Although there are not so many car
radio receivers as might be anticipated,
at least two British-made specimens are to
be available. The Baker, which was
recently described in this journal, is rather
more versatile than the American type, as
it can be readily removed from the car or
operated with an extension loud speaker.
A Sunbeam car set is also-announced, but
full details are not yet available. The

Sunbeam Universal A.C.-D.C. midget re- -

ceiver may also be included in the

The Sunbeam Midget A.C.-D.C.
heterodyne.

super-

category of special apparatus, as it would
appear to be the smallest British super-
heterodyne.

To meet the demands of those who need
flexibility and adaptability, tuner units for
connection to external amplifiers have
been evolved by B.S.R. and Haynes
Radio. The B.S.R. radio chassis includes
two H.F. stages, and derives. its working
current from any of the standard ampli-
fiers made by the same firm. Haynes
sets consist of tuner units of both the
““straight ©° and superheterodyne type,
fitted throughout with Ferrocart coils ; the
corresponding amplifier-eliminator units
are designed with outputs of 2§, 6, and
14 watts, including a paraphase resistance
coupled amplifier.

Haynes Radio tuner unit, fitted with Ferro-
: cart coils.

Inexpensive television apparatus, both
complete and for connection to existing
sets, has been produced by Plew Tele-
vision.

A limited amount of tone-correction is
included in most sets nowadays, but the
principle of deliberate sideband attenua-
tion with subsequent correction is carried
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to extreme lengths in the interesting range
of Stenode receivers produced by Eldeco.

Technical interest in portable sets centres
round the superheterodynes, which have

The Eldeco Stenode for A.C. operation.

already been described. But, for this
special purpose, many designers still pin
their faith to the straight circuit, and a
good deal of development work has been
done. New or modified portables have-
been produced by Beethoven, Burgoyne,
McMichael, Pye, etc. It is worth noting
that the McMichael Transportable Super-
het is one of the very few A.C. sets which
operate with a_frame aerial. i

Amplifiers

There would appear to be no sweeping
changes in the technique of L.F. amplifica-
tion, although resistance coupling is cer-
tainly more widely used. Probably the
most important development is the com-
mercial adoption of resistance-coupled
push-pull, as exemplified in the Quality
Amplifier recently described in this
journal ; C.A.C. have now introduced a
model of this amplifier in completed form.
The R.G.D. amplifier is another interest-
ing piece of apparatus embodying the para-
phase principle.

Screen grid valves are used in a special
circuit arrangement in the B.S.R. ampli-
fiers rated at 25 and 50 watts. . The same
firm have designed a battery-operated
portable amplifier with Class *“ B’ ampli-
fication, which is stated to give an output
of 4 watts. Portable public-address equip-
ment is also made by Film Industries ; the
moving-coil horn loud speaker is included,
and the audible range is stated to be 500
yards.

Amplifiers for many special purposes,
including aids for the deaf, are made by

An Ardente high-power amplifier.

Ossicaide and Ardente ; as was to be antici-
pated, the new midget battery valves have
been found useful for deaf-aid appliances.



100

Wireless World, August 1oth, 1934.

HINTS and TIPS

Practical Aids to Better Reception

IT has been found that Single-Span re-
ceivers are particularly susceptible to
the good effects of an efficient earth
system. In a number of cases the presence
of modulation hum (which should nor-
mally never occur) has been traced defin-

itely to a defective

Hints for earth.
s¢Single-Span’>  Poor reaction control
Users in this receiver is

almost always due to
misalignment of the circuit immediately
preceding the buffer valve. It is essential
that this circuit should be trimmed to the
correct frequency.

It is worth while remembering that the
reaction condenser of the Single-Span set
acts as a very effective tone control ; with
full reaction, reproduction of high fre-
quencies is definitely attenuated, and vice
versa. .

N some of the more remote parts of the
country, listeners have a choice of
several ‘“‘local”’ stations, or at least
several are audible at sensibly equal
strength, even if they are not equidistant.
In such circumstances it is rather diffi-
cult to decide which

The Best station shall be
Local favoured as a source
Station "of regular entertain-

ment. Occasionally,
of course, there is not very much choice
in the matter, as one may soon learn by
experience which stations are most subject
to interference, particularly after dark.
But when interference i1s not trouble-
some it is worth while going to the trouble
of ascertaining which of the stations is
least subject to night-time fading. With
modern A.V.C. sets the effect of fading,
so far as a station at a distance of some

form of distortion which is none too easy
to recognlse

It is a good plan in the c1rcumstances
we are considering to make a careful in-
vestigation of the tendency towards fading
of the various stations that may be con-
sidered to have programme value. This
is most easily done in the case of an
A.V.C. receiver by connecting a milliam-
meter in the common anode circuit of the
controlled valves, and then noting the
variations in the meter reading over a
fairly extended period. This test must,
of course, be carried out during the hours
of darkness.

It is interesting to prepare a ‘‘fading
graph’’ of the stations concerned on the
lines shown in Fig. r; this diagram is re-
produced from one that was published
some time ago in these pages.

It will often be found that the stations
which are normally received at best
strength are by no means the least subject
to fading and consequent night-time dis-
tortion.

W HEN a superheterodyne receiver
becomes dumb, either completely
or at certain positions of the tuning scale,
the first thing to suspect is that the oscil-
lator valve is failing to perform its normal

function. Those who were familiar with
superheterodynes in

Checking the days of two-
Heptode valve frequency
Oscillators changers  probably

know the best test to
apply for defects of this nature, but may
not be aware that identically the same
system of procedure is applicable to the
modern type of heptode combined
detector-oscillator.
For a definite and easy test it is almost
essential to use a

milliammeter ; this

0 q.
E;; IREEEEEEEEEEE should be inserted
S .| |POSTE PARISIEN 920-0%2PM. 21-3-33 in series with the
=z CONTROLLED H.F, ANGDE CURRENT oscillator anode of
2 20 the wvalve in the
z 20 \ A1\ / \( manner indicated
£ e \ 7 in Fig. 2, The next
FFRE \ \ 7 step is to stop self-
€ 14 \[/ 7 oscillation without
O 19 A .
o2 altering the operat-
g ing conditions of the
Z valve with regard
(1% \ .
B I B in prictice the mos
TIME IN MINUTES convenient way of

. Fig. 1.—A graph showing minute-to-minute variations in signal
strength, which correspond to changes in automatically controlled

anode current.

100 or 200 miles is concerned, is almost
entirely masked ; at any rate, the pheno-
menon does not manifest itself by varia-
tion of signal strength, but by a peculiar

doing this is to
short-circuit  either
the grid or anode
coils to the oscilla-
tor tuning assembly. As to which coil is
short-circuited is a matter of indifference
so far as the test is concerned, and one’s
choice may be guided by convenience.

If all is well, there will be a definite
change in anode current as a result of
applying a short-circuit, but if no change
is perceptible it may. be assumed quite
definitely that the valve is not oscillating,
at any rate at the particular wavelength to
which the circuits happen to be tuned.
The test will be all the more conclusive if
the short-circuit is applied while the re-
ceiver is tuned through a number of
different wavelengths.

H.T.+
0SC. ANODE

Fig. 2.—Is it oscillating? How to test a
-modern frequency changer.

With the help of a reasonably sensitive
meter it is often possible to make a fairly
satisfactory test without applying a short-
circuit. If the reading of anode current
changes slightly but steadily with varia-
tions in tuning of the oscillator circuit we
have fairly conclusive proof that the valve
is in a state of self-oscillation.

WHEN operating a superheterodyne
receiver in the immediate vicinity
of a powerful station, it will sometimes be
observed that the local medium-wave
transmitter is audible—but only weakly—
while the recelver is tuned to the long

waveband. This

On the effect is quite easily
Wrong explained, and is due
Waveband to the interaction of

harmonics of the
fundamental frequency produced by the
oscillator valve with the local signals,
which in unfavourable circumstances may
reach the grid of the frequency changer
even when a fair amount of ‘‘pre-selec-
tion”’ is included in the set. It is worth
while knowing that a simple type of wave-
trap, such as that described in The Wire-
less World of January 26th, is effective in
preventing this form of interference. The
wave-trap must, of course, be tuned to
the wavelength of the local station (or
twin local stations).
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re Good Aerials

HE opinion has. been expressed,
that the outside aérial, so far as
wireless reception is concerned, is
an anachronism, and one that

must eventually disappear. This atti-
tude is understandable enough, but it is
quite certain that so far no .generally
satisfactory alternative has appeared, al-
though there are a few more or less pass-
able substitutes, which may be briefly con-
sidered.

The so-called ‘‘mains aerial” is ex-
tremely erratic and uncertain and, worst
of all, its use tends to accentuate back-
ground noises of every kind.  Indoor
aerials are usually rather inefficient col-
Tectors of energy, and as they must be
erected in the field of re-radiation from
the household electrical system, are likely
to pick up everything that is going in the
way of distutbances. =~

Probably the only -form of competing
aerial that need be seriously considered
is the frame, although it is no longer in
common use. But a good frame is of
necessity bulky, and even so, is a rela-
tively poor collector as compared with a
modest outside aerial. In consequence,
more magnification is needed. for the re-
ception of a’ given incoming signal, and
thus valve noises will be increased. In
addition, it is hardly practicable to mount
a domestic frame aerial well clear of the
field of re-radiated interference, and so the
short-comings of mains and inside aerials
are still evident.

Directional Recepfion

In spite of this, the directional proper-
ties of a frame, when proper use is made
of them (it seldom is) are extremely
valuable. The writer has handled am-
bitious directional broadcast receivers
which cut out’ certain interfering signals
which could not possibly be eliminated by
any other means, but they are rather too
elaborate for general use.

Taking these facts into account—and
their truth is generally admitted—it will be
realised that most of us still need an out-

side aerial. True, modern sets are so sensi- -

tive that they will work after a fashion
with the most ludicrously inefficient col-

lector of incoming signals, but results are

always better with 4 ‘good aerial.

Worth While ?

Results of Tests
Under Practical Conditions

By H. F. SMITH

. ALTHOUGH a highly efficient aerial is no longer necessary
to compensate for lack of sensitivity in the receiver it is
still a valuable aid towards minimising the effects of mains-borne

interference. This

article deals with the effect of aerial

alterations from both points of view

But just how much better is a good
aerial than an indifferent one? The effec-
tive height (and so the receptive power) of
an aerial at a “ professional *’ wireless
station can be estimated with fair accuracy,
but under ordinary domestic conditions
there are so many unknown factors that
the efficiency of the usual aerial system is
generally a matter of chance. The writer
therefore decided that it would be a matter
of some interést to make a comparative
test under strictly practical conditions be-

i
M I

Fig. 1.—The higher aerial was found to be
60 per cent. more effective than the lower
(dotted lines).

tween a reasonably, but by no means ex-
ceptionally, good aerial and an inefficient
one, which is more closely representative
of the specimens to be seen all over the
country.

The arrangement of the two aerals
used is roughly shown in Fig. 1. The
higher and better aerial was approximately
85 feet in length, and its maximum height
above ground was 30 feet.
and less efficient aerial consisted of the
same length of wire, the only difference
being that its free end was lowered to a
height of 15 feet. :

As laboratory apparatus was not avail-
able when the tests were made compari-

sons were effected with a more or less:

standard four-valve battery superhetero-
dyne, the procedure being to note the
reduction of anode current of the valves
controlled by the A.V.C. system under
varlous conditions. With the help of

The lower -

suitable apparatus these readings were
afterwards translated into actual aerial in-
put in microvolts, care being taken to- see
that the operating conditions of the re-
ceiver were unchanged.

* The measurements were made on a
number of different transmissions on the
medium waveband, and after translation
into actual input voltage, an average was
struck, with the result that the input from
the 30-ft. aerial was found to be almost

exactly 60 per cent. greater than that from
the lower one.

Effect on Signal Strength

_ Now, an increase of 60 per cent. (which
incidentally was less than was expected)
may seem to be well worth while having.
Indeed, it is not to be scoffed at ; but. con-’
sidered on a proper basis it does not
amount to very much—rather under 5

- decibels. Translated into practical recep-

tion, it means that the difference in signal
strength between a moderately strong.
station received on either aerial would be
only just appreciable. When dealing with’
a very weak signal the result of using the
better aerial might make all the difference
between intelligibility and lack of it, but in
neither case would the signals have a real
entertainment value. These conclusions

Fig. 2.—The effect of reducing spacing
between the aerial and the metal roof was
investigated.

were subsequently borne out by a careful
listening test. - ‘

It may reasonably be asked, therefore,
what is the advantage of trying to improve
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an aerial if the result of doubling its
height is so disappointing? The answer is
that in some cases a greater improvement
is to be expected, but more important still,
the. better aerial is almost certain to pro-
vide a quieter background for reception.
This problem was the hext to be dealt
with.

Although the reception conditions under
which the tests were made were almost
perfect, without any local interference, the
result of using the higher aerial was, so far

Fig. 3.—A sparking buzzer connected to the
water pipes acts as a generator of artificial
interference.

as the Teception of distant stations was
concerned, to reduce valve noises and
other background noises. The gain in
this direction was admittedly slight, but
just perceptible. .
The house was not connected to the mains,
and as there was no local interference
it was necessary to make some artificially.
This was done quite easily by connecting
a buzzer to separate points on the water
supply system as shown in' Fig. 3; rough
preliminary tests with a portable receiver
proved that the interference had most of
the characteristics of the real thing (al-
though, of course, it sounded quite differ-
ent when reproduced through the loud-
speaker), and that it was re-radiated quite
strongly from the various water pipes. Of
course, under more natural conditions the
interference would be re-radiated instead
from the electrical wiring. A very small
semi-variable condenser inserted in one of
the earthing leads provided a ready means
of regulating the strength of interference.

Re-radiated Interference

With this artificial interference-maker at

work the advantages of using the higher.

aerial were clearly apparent. As a result
of lowering the aerial to the 15ft. pesi-
tion it obviously came within such a strong
field of interference that signals that were
originally quite intelligible were almost
completely blotted out. Two factors
account for this: first, the actual strength
of signals was reduced, and secondly, the
amount of interference injected into the
aerial was increased ; the signal-to-inter-
ference ratfo had become less favourable.

It is not always that one would obtain
such a convincing proof of the need for
keeping an aerial as clear as possible of
the building, water pipes, electric light
wiring, etc., but the general principle
would hold good in every case. However,
it is worth while observing that as a rule
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it is the down-lead that is most affected
by re-radiated interference, and not the
horizontal span, as in the present case.
If one cannot arrange a clear down-lead,
the right thing to do is to screen it. A
somewhat unconventional screened aerial
system, where the down-lead is taken off
the far end of the aerial and led into the
building through a horizontal ‘‘ trans-
mission line ’ with matching transformers
at each end, is shown in Fig. 4. This

.plan, which seems to work very satis-

factorily, avoids the need of mounting one
of the transformers in an elevated position
on the aerial.

It should not be assumed that the aerial
used for these tests is in any way ideal,
even in its normal position with the free
end thirty feet above the ground. Its
worst feature is probably the small
amount of spacing with respect to the
zinc roof covering the wing of the house,
which runs more or less parallel to the
horizontal span. This has the effect of
reducing appreciably the effective height
of the aenal; also, as the zinc is pre-
sumably but indifferently earthed it is
likely to provoke interference troubles.
As a final test the effect of roughly

‘halving the spacing between aerial and

roof was tried; the result was a diminu-
tion of almost exactly 50 per cent. in
signal strength. Here we have proof of
the soundness of the axiom that aerials
should be kept ¢lear of the building, and
particularly of such earthed objects as
guttering, waterpipes, etc. =

The conclusions to be drawn from a
series of tests are often indefinite, but in
the present case they are clear enough.
Nowadays one should use a good aerial,
not so much from the point of view of
signal strength, but to attain immunity
from background noises and electrical
interference.
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Fig. 4.—Screened horizontal aerial lead-in
wire.

Che Diary of an
Ordinary Listener

ONE of the most interesting concerts to

which I have been able to listen

in recent weeks was that given
on Wednesday, July 25th, by the National
Orchestra of France, conducted by Roger
Desormire, and broadcast by Radio-Paris.
The playing of the National Orchestra is
extraordinarily good; they seem able to
combine all the precision and unanimity of

-a first-class string quartet with the volume
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and tone-colour of a full orchestra. H is
a real delight to listen to them playing any
music, but when the programme consists
of seventeenth- and eighteenth-century com-
positions it is difficult to imagine anything
better or more satisfying—at all events,
to an enthusiast for old music. Earlier in
the programme we were given a selection of
thirteenth- and sixtecnth-century songs
compiled by M. Fendler from various ancient
manuscripts and sung for the first time in
public by Mme. Marcelle Gérar.

Modern Melodies

As a pleasing contrast to the ancient music
I turned to Hiiversum, where the V.A.R.A.
orchestra was .playing lighter and more
modern melodies, and was fortunate to be
in time for Meyer Lutz’ well-remembered
‘““Pas de Quatre”” and Johann Strauss's’
waltz, ‘“ Wiener blut.”’

The following evening gave me rather a
‘“mixed bag,”” beginning with a concert by
the Radio-Suisse Romande orchestra, con-
ducted by Robert Echenard, which, of
course, was transmitted from Sottens. This
station was rather faint, but I heard some
of Mozart’s music played by violin and
pianoforte.

Juan-les-Pins was broadcasting a pleasing
programme of light music by the Société¢
Mandoliniste Le Palladienne, relayed from
Monaco, which, in addition to mandoline
music, included a ‘“Chanson Andalouse,’’
sung by G. Borghiri, whose attractive and
somewhat Spanish-sounding voice cama
through clearly, and contrasted well with
the full-voiced chorus which followed soon
after in the popular ‘* Blue Danube *’ waltz.
Milan gave us a musical treat in Mascagni’s
opera, ‘“Iris,”” conducted by the composer
himself. The orchestra was evidently in-
spired by his enthusiasm, and appeared
thoroughly to enjoy playing the tuneful
music.

The evening’s entertainment closed with
a selection of records from Stuttgart, with
some pleasantly sentimental ditties by a fine
contralto and a good collection of dance
tunes.

On Friday the K.R.O. orchestra gave an
interesting concert of operatic overtures,
among others, Beethoven’s ‘' Fidelio ' and
Offenbach’s “* Crpheus in the Underworld.”’
This programme was also relayed by
Brussels No. 2. Radio-Paris transmitted an
excellent performance of Humperdinck’s
operetta ‘‘Hansel and Gretel,”” which I
always find most attractive.

Unfortunately, I was away from home for
the week-end, and so missed the perform-
ance of ‘‘ Tristan and Isolda,’’ from Salz-
burg, but on Tuesday evening I tuned at
once to Hilversum as I saw that the latter
was to relay a concert by the Vienna Phil-
harmonic Orchestra, and wondered whether
the exciting events of the preceding few
days had affected the Austrian programmes,
and, indeed, if the Vienna station could
transmit after the siege it had been called
upon to sustain. My fears proved quite
groundless, and I was able to enjoy the ex-
cellent concert relayed from Salzburg under
the conductorship of Mengelberg. It in-
cluded Bach’s Symphony in B Flat, Beet-
hoven’s ‘' Pastoral,’”” and Tchaikowsky's
Fifth Symphony. Hilversum, unfortunately,
did not relay the whole of this concert, and
as Vienna was at times rather faint, I con-
tented myself by listening to Alfredo Cam-
poli and his orchestra, in which the leader
extracted the maximum of luscious juice
from each note of the rather succulently
tuneful melodies, CALIBAN.

prNES.
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News of the Week

Radiolympia

ADIOLYMPIA, 1934, which

opens on Thursday next, Aug-
ust 16th, has already been de-
scribed by the prophets as a fairy-
land of colour, and one of the
novelties will be variable flood-
lighting eflects to suit the vagaries
of the weather.

The Show runs until August
25th and will be open each day
from 11 a.m. to 10 p.m., admission
1s. 6d.

"Record attendances are expected,
and it is believed that there will
be many visitors from abroad.

Beauty at Addison Road

F the arrangements of the City

Accumulator "Co. are typical,
Radiblympia will not lack the
feminine touch. Among a number
of famous mannequins and profes-
sional beauties on the C.A.C.
stand will be nineteen-year-old
Angela Ward, who last year was
selected by an international com-
mittee in Madrid as ‘' Miss Eng-
land 1933.”" Miss Ward is to de-
monstrate the firm’s new ** Divan”’
model—a complete divan bed con-
taining, built into the hcad, a
specially designed wireless set and
loud speaker, an electric clock, a
bookcase and a cupboard.

Next, Please ?

‘T HE other day we reported that
an American had built a wire-
less set on a pin-head. Now the
same feat has been accomplished
by an English youth, Mr. Eric
Oliver, of Sowerby Bridge, Yorks.
To the pin-head he has soldered
his tuning coil, crystal detector,
aerial and earth terminals, and a
pair of ’phone terminals. To put
the set into action Mr. Oliver
pushes the pin into the lapel of his
coat.

Now we are looking for a set

built on the business end of a
needle.

Third Time Lucky

ADIO-AGEN, which has been
described as Europe’s un-
luckiest broadcasting station, hav-
ing been first destroyed by flood
and then burnt to the ground
within two years, may be rebuilt.
At first it was considered that
as the Lot-et-Garonne district came
within the service area of the new
Toulouse station under the Ferrié
scheme, Radio-Agen would be un-
necessary. Such is the local affec-
tion for the station, however, that
the directors are considering open-
ing a fund to give the station yet
a new lease of life.

Now We Know

ISTENERS must have noticed
with regret that concerts from

the Ostend Kursaal and the
Knocke Casino are not being
broadcast this year. We under-

stand that the absence of these
popular programmes is due to lack
of agreement between the proprie-
tors and the Belgian National
Broadcasting Institute on the ques-
tion of finance,

Current Events

High Power from
Normandy
ENDING the eslablishment of
the high-power station at
Rennes, Normandy, under the
Ferrié scheme, we understand a
temporary 4o-kilowatt station is to

‘start operations on October 15th.

« Better Quality ’ Brigade
““TTHERE is evidence that the

campaign which has been
waged by the purists in radio—
with The Wireless World as general
of the forces of the ‘ better quality *
brigade—is beginning to bring
results.

“ Last season we saw the passing
of the ‘tom-tom’ drum-like loud
speaker. Now the demand for
‘natural ’ reproduction is being ac-
centuated.”’—J. Granville Stephens
in the Nottingham Evening News.

At Buckingham Palace

ICROPHONES and loud
speakers are now used at
Buckingham Palace to summon
guests’ motor cars from the car
park in the middle of the Mall.

On the Radio Farm

SPECTACULAR novelty at

the Chicago World’s Fair is a

farm tractor controlled by wireless.

The farmer sits at a small control

desk in the farmyard and from

there drives the tractor to and fro
hauling a plough over a field.

This suggests the rejuvenation

of the radio ““dog’’ which was so

popular some years ago. With

RAILWAY RADIO. A peculiar

roof aerial on a German State

Railways signal box at Herford.

Train shunting instructions are

transmitted on ultra - short
waves.

such a dog, fitted with a loud
speaker, the farmer could round
up sheep and cattle without stir-
ring from the inglenook.

Institute of Patentees

HE Institute of Patentees now

offers improved facilities, in-
cluding writing and reading rooms,
having taken on new quarters at
10, Victoria Street, Westminster,
S.W.1,

in Brief Review

Radio Advertising in
India

TRONG protests have been

made -at Calcutta against the
decision of the Government of
India to sanction sponsored pro-
grammes.

Valve Price Reductions

THE principal valve manufac-
turers have announced reduc-
tions in the prices of many types
of battery valves. Small triodes
are now listed at 5s. 6d. and small
power valves at 7s., while screen-
grid types are 12s. 6d. Pentodes
of both the output and H.F. types
are priced at 13s. 0d.

The Anti-interference
Mark

EVERY type of electrical *‘ para-
site,”” and the anti-interfer-
ence devices to cope with each, are
listed in a new cataloguec issued by
the French ‘‘*Chambre Syndicale
des Industries Radio-Llectriques.””
This organisation will award a
special mark to all anti-interfer-
ence devices submitted for exam-
ination which are found to con-
form to the requirements.

Mosquitoes and Radio

IRELESS, blamed times out
of number for bad weather
and drought, is.now accused by a
French professor of attracting
mosquitoes.  Mosquitoes, accord-
ing to the professor, are extremely
susceptible to music, especially
when it issues from a loud speaker.
We suspect that the professor’s
attitude is merely a clever ruse to
make listeners keep their windows
shut when the wireless is switched
on.

Noisy Loud Speaker
By-law
HE facilities now available to
Borough Councils to make by-
laws against the inconsiderate use
of private loud speakers may soon
lead to the widespread adoption
of measurcs to check the nuisance.
The Hornsey and Ealing Couuncils
have. already adopted by-laws,
and we learn that Hampstead
Borough Council is now consider-
ing the question.

The by-law provides that on re-
presentation of three householders
who complain, the owner of a wire-
less loud speaker or gramophone
who causes ' any noise which shall
be so loud and so continuous or
repeated as to cause a nuisance to
occupants or inmates of any pre-
mises in the neighbourhood ’’ shall
be given a fortnight in which to
abate the nuisance.

If court proceedings are taken,
the by-law makes provision [or a
fine not exceeding £5.

English from Warsaw

O-MORROW  (Saturday), at
8.30 p.m., Mr. Thad Ordon
will broadcast in English from the
Warsaw station, answering cor-
respondence from British listeners.
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The Radio Nurse

HE French listener likes a tilt

at the English programmes
from stations in France.  Under
the heading “* The Radio Nurse,””
our contemporary Haut Parleur
writes: ‘‘The English announcer
at Radio Normandy winds up his

MUSIC ON THE ROAD. The
latest from Hollywood—a radio-
equipped cycle, complete with
midget set, batteries and non-
directional aerial.

programme with all kinds of good
wishes and advice. He bids his
British listeners a fond good-night
and wishes them pleasant dreams.
Only the rudimentary state of
radio prevents him from sending
his listeners cups of tea and plates
of porridge.”’

Marconi Anti-fog Device

LTRA-SHORT WAVES are
used in Marchese Marconi'‘s

-latest development in maritime

navigation. On July 3oth the
yacht ‘‘ Elettra” effectively de-
monstrated at Sestri Levante, near
Genoa, how a ship can be navi-
gated on a straight line into the
most difficult harbour entrance
under the worst conditions of
visibility. For the demonstration
voyage to the harbour the blinds
of the chart room were drawn.

At the harbour was a beacon
station working on a wave length
of about 6o centimetres, with two
small aerials and reflectors
mounted at right angles to each
other on a platform forming the
{op of a cylindrical base.

The basic characteristic of the
transmission in the new system is
the creation in space of a narrow
zone of silence at the centre of a
wide beam. The fact that recep-
tion would be nil when on that
line would be too uncertain a con-
dition to give the necessary
confidence to ships’ masters, so it
is arranged that the zone of
silence swings from left to right-
of the centre line. The amplitude
of the swing is small, being only
6 degrees.
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NEw COMPONENTS

Latest Designs to Look For at Olympia

HENEVER a new component is
introduced it will usually be
found to have some bearing on

a recently described develop-
ment in receiving technique, unless the
said new part is the outcome of improve-
ments to an earlier model of the same
general form.

New devices unheralded by technical
articles are the exception rather than the
rule to-day, since it is usually necessary
for the demand to be created before pro-
duction is commenced. Yet, occasionally,
the tables are turned, which is as it should
be in a live industry, and a new com-
ponent appears with the expectation that
interest will be directed into the new
channels.

Recent developments in the use of
movable iron cores in H.F. coils as a
method of tuning has opened up an en-
tirely new line of research, and although
the system is not without its difficulties,
when perfected there is good reason to
believe that it will offer a satisfactory
alternative to the orthodox method.

Varley Permeability Tuner, complete with
wave-band switching.

»

At last year’s Show Varley had an ex-
perimental model of a Permeability Tuner,
but during the intervening twelve months
many improvements have been made, and
the new model should serve to foster
further interest in this system. Three-
and four-gang coil units are now available.
The coils are completely screened, and
tuning is carried out by a movable sleeve
made of high permeability iron dust
material. Waveband switching is em-
ployed, and the coil units cover the
medium- and the long-broadcast wave-
bands. There will be models for use in
straight as well as in superheterodyne sets,
so adequate provision is made to meet all
circuit requirements.

It is too soon yet to predict the effect
of permeability tuning on set design, but
it is not improbable that more will be heard
of this system in the near future. In the
meantime the established arrangement con-
tinues to maintain its popularity, and, in
addition to the usual seasonal improve-
ments, many new condensers and coils
will be shown this year by all the firms
specialising in components of this kind.

When the gang condenser was first in-
troduced in unit form it proved such a
convenience that the space required was
willingly conceded. Year by year its size
has been reduced and its electrical qualities

Polar new midget gang condenser, fitted
with V.P. horizontal drive.

improved out of all recognition. In
present-day models the matching is prob-
ably as close as modern preduction
methods will allow, but still further reduc-
tion in dimensions has been achieved. A
three-gang condenser with each section of
0.0005 mfd. and all matched to within one-
half of one per cent. is compressed into
an astonishingly small compass, and
examples of these miniature models will
be a feature of the exhibits of Wingrove
and Rogers, British Radiophone and Jack-
son Bros. The Polar Midget in three-gang
form measures only 3%in. deep x 2%in. x
38in. high, and the corresponding type in
the British Radiophone range is as near as
no matter the same size. In the first-men-
tioned make the rotor spindle is supported
in ball bearings at the front and by a plain
bearing at the back. : .

British Radiophone miniature three-gang
condenser and new drive.

The reduction in size is obtained mainly
by the adoption of closer spacing between
the vanes, and, although this might have
been regarded with disfavour some years
or so ago, the manufacturing methods now
in vogue justify the course taken, since

an accuracy is being attained quite as high
as hitherto with the wider spacing, and,
owing to the very rigid construction, con-
densers will maintain their electrical char-
acteristics under all but the most brutal
conditions of treatment.

Closely allied with condensers is the de-
vices adopted to operate them. Full-vision
scales mounted on a reduction driving
mechanism will predominate this year. All
the well-known condenser makers will
show them in various different styles.
Horizontal, wvertical, and semi-circular
scales will be the most popular, yet the
older pattern with a moving scale and a
fixed indicator are to be retained for the
coming season, though in fewer numbers
than hitherto. But still there will be no
paucity of this kind for those who prefer
them.

The design of coils has progressed along
the lines obtaining last year. The iron
dust cored pattern has now definitely
established itself, for, with the compact
style of assembly now generally adopted,
a coil of good all-round efficiency is rela-
tively easy of attainment if fitted with a
high-permeability core. This applies to

PN -
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Colvern Ferrocart coil unit, type G.

the medium and long broadcast wave-
lengths and also to superheterodyne I.F:
transformers, but so far there is no evi-
dence that the air-cored pattern can be
bettered for short-wave work.

Examples of some new coils with iron
cores will be shown by Varley, Wright and
Weaire Telsen, and Colvern, though as
regards the last mentioned the improve-
ments in their Ferrocart coils are mainly
constructional, as the electrical properties
remain much the same. o

In" order to avoid unwanted coupling,
the waveband switching is generally em-
bodied in the- coil assembly, and, while
this practice is still adhered to by most
makers, .there will be many more coils
available this year without built:iin
switches.. Provided adequate care is taken
to keep the external leads short-and the
switch mounted close to the coil, no un-
desirable- effects are likely to follow, and
this omission certainly makes for ~a
cheaper, and in many cases a more com-
pact, coil. Some of the new iron-cored
coils that Varley and Wright and Weaire
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will show take this form, while the new
Bulgin air-cored type are also without
switches.

In the new superheterodyne I.F. trans-
formers it will be seen that the fixed coup-
ling is falling into disfavour and that the
majority n.ow have provision for varying
the coupling between the primary and the

Varley Duo-Nicore LF. transformer.

secondary. This facilitates the initial lin-
ing up of the L.F. circuits, as it can be
done with the coupling sufficiently loose
to give a single response curve, and,
furthermore, permits of greater latitude in
adjusting the band width of these circuits.
Examples of this pattern are the Varley
Duo-Nicore and the new Wearite I.F.
transformers. Iron cores are employed in
both models. :

Those manufacturers catering for the
requirements of the battery-set user con-
tlnue to concentrate on the all-important
question of economy in H.T. current.
Class ““B’’ amplifier components will be
as much in evidence as last year, though,
so far as one can judge from the informa-
tion at present available, there will not
be any appreciable additions to the total
number of special transformers already
available. Quiescent Push-Pull amplifica-
tion has shown a revival,” due, no doubt,
to the initiative of the valve makers in
introducing during the past year special
valves with the electrodes of two pentodes

Siemens 300-volt dry battery for cathode-
ray tube operation,

Wireless -
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in the one bulb, which obviates the need
for careful matching in the first instance.
Class ““B”’ and Q.P.P. Components
will be shown by Benjamin Electric, Bul-
gin, Ferranti, Sound Sales, Telsen, Var-
ley, .and Wright and Weaire, among
others, in addition to which the complete
unit for converting an existing single-
valve output stage to Class ““ B’ with the
minimum of alteration on the lines of that
introduced last year will be continued.
Economy in H.T. current can, how-
ever, be achieved in another way and
without any structural change in the out-
put stage. With the aid of a rectifier, such
as the Westector, it is possible to arrange

for the grid bias applied to the output:

valve, whether it be a triode or a pentode,
to be controlled by the signal. At low
volume the valve is biased well back and
so passes a small anode current, while on
strong passages the grid bias is set to its
normal working value. Some examples
of complete units to enable this economy
scheme to be incorporated in a set will be
shown by Benjamin Electric and Varley.

Sound Sales high-voltage paper-type
smoothing condensers.

Small rotary converters driven by a
6-volt accumulator have been further
developed and are now being employed
for supplying short-wave sets, particularly
for overseas use, with H.T.
models of this type will be shown on the
C.A.V. stand.

So far as H.T. batteries are concerned,
we must not expect to find any revolu-
tionary changes. The portable-type
primary cell has been in existence for so
long, and used for so many purposes other
than wireless, that it has reached a very
high standard of perfection, yet minor im-
provements still continue to be made from
time to time. All the well-known battery
makers will be exhibiting their products,
particular attention being given to assem-
bling the batteries in cartons of suitable
size and voltage for the majority of the
present-day battery sets.

One notable development is the intro-
duction by Siemens of a special high-
voltage dry battery for use with cathode-
ray tubes, which are now finding a new
application in television reception. This
battery gives 300 volts, and as only a
fraction of a milliamp. of current is
needed, cells of small capacity can be
employed in its assembly. As a conse-
quence, the dimensions of the battery are
only 1rfin. x 2fin. x 9gin. Three of

Several -

105

these, giving a total of goo volts, will, as
a rule, be needed.

There is some justification for the belief
that television apparatus will be more to
the fore this year, if the greater interest
shown by some component manufacturers
in this class of article is any criterion.
High-voltage mains-operated supply units,
time-base apparatus, and the many other
items associated with television reception
will be featured by Sound Sales. This
firm has now reintroduced paper-type
smoothing condensers, but of a new pat-
tern and for working voltages of from 250
to 1,500 D.C., the higher potential types
being suitable for use in this class of ap-
paratus.

s,

New Ferranti resistance shown in baseboard

form.

The composition type of resistor is so
admirably suited and in every respect
satisfactory for present-day needs that it
is now almost universally used in the con-
struction of receivers. The wire-wound
variety are found only where very heavy
currents have to be handled. Hitherto
the one-watt type was the smallest rating
readily obtainable by - the home con-
structor. But in a superheterodyne re-
ceiver embodying the latest features it is
not unusual to find twenty or more resist-
ances, and in many cases a lower rating
than one watt would suffice. Further-
more, the resistor would be smaller, which
has its advantages, since they can then
be worked into the wiring more easily.
The new Ferranti resistances might be
cited as an example of the smaller type,
for the half-watt size measures }in. only
in diameter and a shade under tiin.
long. The British Radiophone resistor,
which is also a new product, is about the

Polar-N.S.F. high-voltage dry-electrolytic
condenser.

same length, only larger in diameter.
Another new make is the Polar-N.S.F,,
which is included in the range of com-
ponents bearing this description that will
be shown by Wingrove and Rogers this
year. , .

Resistance values in each of the above
makes are indicated by the adoption of
the now standardised colour code, and
wire ends are fitted so that the resistor can
be suspended in the wiring. The same
method of fixing is becoming increasingly
popular for small fixed condensers, as in
many of the new madels introduced this
year no provision is made for baseboard
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mounting. In addition to the T.C.C.,
Dubilier, Telsen, and British Radiophone
makes, there will be some tubular con-
densers with wire ends shown by Ferranti
and by Wingrove and Rogers. Consider-
ing that some thirty odd condensers, many
of small value, are often included in one
receiver, the saving in baseboard space
and also in time during construction is
considerable, since one process, namely,
screwing to the baseboard, is eliminated.

Bulgin short-wave coil unit.

There has always been an undercurrent
of interest in short-wave listening at all
radio shows, though Stratton and Co. and
the Radio Society of Great Britain formed
the main attraction for the enthusiast.
Eddystone components will be quite as
much in evidence as hitherto, and many

new parts for short- and ultra-short-wave.

use will be available for inspection.
Interest in this particular sphere is this
yvear being taken by several other firms,
though some, such as Bulgin, for example,
have always catered for the short-wave
listener. Bulgin will be showing several
new components, one particular item
being a short-wave coil chassis holding
five coils and fitted with a waveband
selector switch. There are seven coils
made to fit this unit, covering -wavebands
of from 10 to 2,000 metres. Another addi-

Dubilier interference filter unit.

tion is a series of short- and ultra-
wave coils, the latter being self-supporting
and mounted on a low-loss base. These
cover a waveband of 5 to 25 metres with
three coils.

Then Wright and Weaire have intro-
duced a new range of short-wave coils
wound on skeleton formers made of an
insulating material described as Mycalex.
‘A valve holder and an H.F. choke com-
plete their range. Some new short-wave
condensers will be shown also by Wingrove
and Rogers.

The suppression of electrical interference

Wireless .
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has become a.matter for serious attention,
especially now that so much is being done
to achieve a really high standard of repro-
duction. A prevalent source of such dis-

Erie heavy duty wire wound resistance.

turbance is the supply mains, not that the
electric supply is itself responsible for the
trouble, but the mains act as a conductor
for the interfering electrical disturbances.
All  offending electrical machinery

_should, of course, be fitted with suitable

filters, but much can be done to mitigate
the trouble at the receiving end. Belling
and Lee have been devoting much time
to this subject, and they have developed
an extensive range of interference sup-
pressors, some for installation at the source
of the trouble and some for use at the re-
ceiving end. Sup-
pressor units for
motor car engines,
when wireless is
fitted to these
vehicles, forms
another aspect of
the interference
question in which
the above-men-
tioned firm is
interested, so also
are Dubilier and
Erie, both firms
having a kit of suppressor units for this
purpose.

A slightly modified version of the T.C.C.
anti-interference unit will be seen this
year, while other examples will be shown
by Wright and Weaire, Dubilier, and
Hartley-Turner.

The servicing side of the radio industry
increases in importance as time goes on,
for more and more sets are now sold under
a guarantee. This work can be carried
out expeditiously only if the servicing de-
partments are adequately equipped. In

New T.C.C. anti-inter-
ference unit.

Brown portable modulated oscillator.
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order to meet this need, several firms are
now supplying inexpensive set-testing ap-
paratus designed primarily for the service
engineer. One such is the modulated
oscillator made by Wm. F. Brown, which
will be shown in several different forms,.
together with the sundry other units asso-
ciated with this subject. Battery- and
mains-operated test sets will be available.
The Birmingham Sound Reproducers is
another firm now producing test apparatus,
and they also will have battery- and
mains-operated sets in their range. The
battery version are intended for portable
use, while the mains type would generally
be permanently installed in the test shop.
Ferranti will show a small pocket-type
test set in addition to a range of separate
meters, while the Automatic Coil Winder
and Electrical Equipment Co. has now in-

The Avo-oscillator of the Automatic Coil
Winder and Electrical .Equipment Co.

troduced a small portable oscillator. This
year Everett and Edgecumbe will be show-
ing radio meters, also the Radiolab port-
able test set, the manufacture of which
they have now taken over.

Newton seven-circuit battery charger to be
on C.A.V. stand.

Further examples of servicing ap-
paratus will be shown by the Weston In-
strument Co.

When a change is made from a district
supplied with direct current to one having
A.C., the question of converting the radio

" set, if mains operated, for the different

form of supply naturally comes to the fore.
The difficulties attendant on this matter
need not now be regarded with any dis-
quietude, since one of the new develop-
ments of the past year has resulted in the
appearance of easily installed A.C. con-
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version units for D.C. sets, the G.E.C.
and the Harmer and Simmons units being
two notable examples.

The battery-set user who wishes to in-
vest in a mains H.T. supply unit will still
find several firms ready to satisfy his

Clarke’s Atlas model Tio/30 battery
eliminator.

needs. Improvements in current models
have been effected and some new types
developed for the coming season. One
new model has been added to Clarke's
Atlas range, while Ekco, Dyson, Ferranti,
Heayberd, and Harmer and Simmons will
be showing units of this kind. Dry bat-
teries and L.T. accumulators will be as
numerous as ever, and, although few new
models are promised, not one of the legion
of battery manufacturers has failed, as
in the past, to find some little modifica-
tion calculated to add to the attractiveness
of their products.

Gramophone Equipment

As a result of the increased popularity
of universal A.C.-D.C. mains receivers
and radio gramophones, manufacturers of
electric gramophone motors, who have
until recently been concentrating on A.C.
motors of the induction or hysteresis type,
have experienced a demand for compact
universal motors at a somewhat lower
price than has been ruling for this class in
the past. The new Garrard Us motor is
representative of this trend. In other
respects, gramophone motors and record
changers appear to have reached a state
of equilibrium in relation to present re-
quirements, though there is a possibility
that a new record changer designed to
play both sides of a series of 25 records
may make its debut at the Show.

At the moment there is little to indi-
cate any startling development in pick-up
design, and most firms are continuing
their last year’s models with minor modifi-
cations. The B.T.H. needle armature
pick-up is, however, a break from con-
ventional design and shows that the out-

B.T.H. needle armature pick-up.

put from this type of pick-up, which is
undoubtedly superior in ‘‘ top”’ repro-
duction, need not necessarily be incon-
veniently small.
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‘BROADCAST BREVITIES

By Our Special Correspondent

At Radiolympia

FIVE excerpts from the variety perform-
ances at Radiolympia will be broadcast.

Those on August 16th, 20th and 25th will

be relayed in the National programme and

those on August 18th and 22nd in the

Regional.

Three Shows a Day

Three variety performances will be given
daily and the bill will be changed threc
times in the course of the exhibition, each
programme running for three consecutive
days.

The artists appearing will include Claunde
Dampier and FBillie Cariyle, Ann Penn, Col-
linson and Dean, Phyllis Robins, Bertha
Willmott, Clapham and Dwyer, Jass and

Jessie, Arthur Prince and ‘‘Jim,”’ Lily
Morris and the Carlyle Cousins.
In addition there will be Stanelli and

his Hornchestra, Stainless Stephen, Alec
McGill and Gwen Vaughan, Anona Winn,
and Hermione Gingold. Last but not least,
of course, comes the B.B.C. Dance Orches-
tra, directed by Henry Hall, with Les Allen
and Kitty Masters as vocalists.

B e e e

The New Empire Music Director
’I“HE new post of Empire music director,

to which I was able to make exclusive
reference last week, is to be filled by Mr.
Eric Fogg, the well-known composer.

Mr. Fogg has been associated with North-
ern broadcasting since 1924. He was sta-
tion accompanist at Manchester before being
appointed Assistant Musical Director early
this year. He has conducted his own works
in the Queen’s Hall ; in the Free Trade Hall,
Manchester ; at the Leeds Triennial Festival,
and elsewhere.

¢« All-Night’’ Orchestra

Mr. Fogg will supervise all musical activi-
ties connected with Empire broadcasting
and will frequently conduct the new Empire
Orchestra in the early hours.

Just at the moment there are no real ** all-
night "’ performances, there being a gap
between 1 a.m. and 10 a.m., but as the
seasons change so do transmitting con-
ditions. In the course of a year’s work the
orchestra will have played at all times dur-
ing the night and can therefore be truly
regarded as the B.B.C.’s first ‘‘all-night ”’
musical combination.

L= I R = T P

Sad but True
UITE the most pathetic story that the
B.B.C. has given us. in recent years
concerns a well-known official’s fruitless
search last week for cycle bells. The idea
was to provide a cycle-bell obbligato to a
tune in ‘* Wild Violets,”” and the official in
question spent a whole lunch-time with his
violin, visiting shop after shop in search of
bells tuned to D4, E, G, A and B. Not one
did he find.

A Pity

Cycle dealers may lack the necessary
knowledge, but one would imagine that a
B.B.C. official would know how easily a
cycle bell can be tuned to any note. Even
a piece of putty will do the trick.

. When Droitwich Opens

OCTOBER 7th is the date on which Droit-

wich will take over the National pro-
gramme in its entirety. Immediately after-
wards, work will begin on the new Midland
Regional transmitter, which, I understand,
will occupy a new building on the Droit-
wich site. Already most of the new appara-
tus is ready, and this will be installed with
a minimum of delay. It is likely that we
shall hear the new Midland Regional before
Christmas.

=] =] “n “

End of 24-Hour Time
N'EXT week will be a sad one for the up-
holder of =z4-hour time, whoever he
may be, for it will be the last innings of 24-
hour timing. By midnight on Saturday,
August 18th, the 24-hour clock, so far as
broadcasting is concerned, will be as dead
as the dedo.

MAN-HANDLING THE MIKE. Weiss Ferd],

comedian, in full cry at the Munich micro-

phone. What the engineers said afterwards
is unrecorded.

Theirs Not to Reason Why

- Although the Corporation has been criti-
cised ever since the inception of the experi-
ment, it has stuck to its guns with the stolid
courage for which it has always been noted.
If the Government had decreed a period of
168-hour time, the B.B.C. would have gone
ahead with it, and not even rifle fire would
have deflected it from its purpose.

No More ¢‘ Experiments’’

However, it is hoped that the listener will
be given a rest from such ‘‘ experiments.”’
“Try it on the dog’’ is a good rule, but
there is no reason why the listener should fill
the canine role.

wn e e e

The “ D.G.” for South Africa
SIR JOHN REITH sails for South Africa
on September 7th. As the guest of the

Union Government Sir John will advise on
the possible reorganisation of the broadcast-
ing system, though it is not correct to say
that he will actually carry out administra-
tive work.

The trip is essentially a holiday one and
will last two or three months.
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Tuning Indicators

A Review of the Various Visual Tuning Devices Available and
Some Suggestions as to Their Use

RECEIVER fitted with A.V.C.,

and few modern sets are now

without this feature if the design

permits, requires a little more care
in tuning than one in which the volume
is controlled manually, as the optimum
tuning point is not quite so easily deter-
mined, especially’ when the received
signals are very strong. The inherent
selectivity of the set may be quite high,
yet it seems that the station occupies more
than its fair share of the scale. The action
of the A.V.C. is generally responsible for
this illusion, for there is no apparent
optimum tuning point, as judged by the

tH.T.-I- )
' NEON TUBE
1,000-10.0000 2 R1 INDICATOR

> CATHODE

=

I T~

1.—Circuit connections required for
Cossor neon tube tuning indicator.

+ 30/A0V.

Fig.

the
strength of signals within this area, but if
attention is concentrated on the reproduc-
tion a decided change in the quality will
be noticed. On first entering the tuning
area the reproduction is thin and high
pitched, then deepens to a good, round
tone with everything nicely balanced, and,
as the knob is further rotated, once again
becomes thin and unnatural.

Available Types

Accompanying this will be observed a
marked difference in the background
level, which will first decrease then rise
again in relation to the signal strength.
Only at one part of the scale is the tone
quality at its best, and this, fortunately,
is when the background is lowest, so it
serves as an aural indication of the opti-
mum tuning point.

While many listeners may find its de-
termination less difficult than others, a
visual indicator which works in conjunc-
tion with the A.V.C. system, and gives a
sharply defined maximum, would un-
doubtedly be of assistance to all. That
this method of tuning is receiving some
support is evident from the number of
commercial receivers so equipped.

——— D O @——————

HE inclusion of A.V.C. requires

that the recerver be brought into
exact resonance with the transmitter
for best quality of reproduction, and
this has led 1o the development of a
number of visual tuning indicators.
The manner in which they function
and how they can be embodied in
existing circuits is discussed in this

article.

D @ O —————

There are several types of visual tuning
units on the market, but quite a satisfac-
tory indicator can be arranged by fitting
an ordinary milliammeter in the anode cir-
cuit of one or more of the valves linked
up with the A.V.C. system.

Of the special devices there is one taking
the form of a small neon tube, another is
a miniature cathode-ray oscillograph, while
some are merely milliammeters modified
for the purpose and omitting the custom-
ary calibrated scale, which, of course, is
not necessary, though an arbitrary scale
1s sometimes included.

Although the special units differ widely
in design and operation, they all function
by virtue of a change in current, but in
some types this has to be converted into
a difference in potential to operate the de-
vice, which is a relatively simple matter,
since it only requires
the inclusion of a re-
sistance in the circuit.

One example of the
voltage-operated type
is the Three-electrode
Neon Tuning Indica-
tor developed by A. C.
Cossor, for showing
visually the correct
tuning point of any
station.  This takes
the form of a narrow
glass bulb, some 3in.
long, mounted on a
miniature bayonet cap
with two base contacts
that fit the standard
motor car two-point
lamp holder. There
are three electrodes in
the tube, two quite
short and one extend-
ing nearly the full
length of the bulb.
The short ones serve
as anode and priming
electrode respectively
and join to the two
base contacts, while
the longest of all is the
cathode, and is con-

T};ree-
Neon
Tuning Indicator,

Cossor
electrode

nected to the metal base cap. With the
correct operating voltages a faint glow
appears at the base of tube when no signals
are received. On tuning in a station the
column of light rises in the tube and
reaches a maximum at the correct tuning
point. The height of the glow depends on
the potential applied to its anode, and, in
practice, this is derived from the anode
circuit of the valve, or valves, in the re-
ceiver which are
linked up with the
A V.C. circuit.

Since the action
of A.V.C. is to bias
back these valves,
they consequently
pass less anode cur-
rent, and to con-
vert this change \ N
into a potential focUssing T E
difference it is SHIELD
necessary only to
connect a resistance
in the H.T. supply
line. It should be
adjusted to give the
longest column of
light when receiv-
ing that broadcast
station  providing
the strongest sig-
nals. It is shown
at R1in Fig. 1, and
in general will be
somewhere between I,000 and 10,000
ohms. The best value can be found only
by experiment, since it depends on the
magnitude of the change in the current
in this part of the circuit. This resistance,
in conjunction with the one-mfd. con-
denser, serves also for deeoupling the
H.F. stages, which is very desirable when
extra leads are added to, or additional con-
nection made to, circuits in which H.F.
currents flow.

DEFLECTING
PLATE

Fig. 2. — Arrange-
ment of the elec-
trodes in the Micro-
mesh Tunograph and
the connection * to
the base pins.

Neon Tube Operation

Resistance Rz may or may not be
needed ; it depends on the total H.T. volt-
age available. Its function is to fix the
initial striking voltage of the tube and to
maintain the glow when no signals are
received. Between 160 and 180 volts are
required for this purpose, under which
condition some 3 mA. flow through the
tube. Then a small potential—from 30
to 40 volts positive—must be applied to
the cathode, and this is most conveniently
derived from a fixed potentiometer joined
across-the H.T. supply, as shown. Finally,
the priming electrode is joined to the H.T.
negative -through a resistor of from o0.25
to 2 megohms, ,

The tuning indicator functioning on the



AUGUST 10th, 1934.

Tuning Indicators—-
cathode-ray oscillograph principle is the
. Micromesh Tunograph, made by Standard
Telephones and Cables, the form of assemn-
bly of which is given in Fig. 2. A stream
of electrons is emitted from a hot cathode,
concentrated into a beam by a focusing
shield, and then through a hole in the
anode. Then the beam passes between a
pair of deflecting plates, and finally strikes
a fluorescent screen inclined at an angle
and mounted in the upper part of the bulb.

Cathode-ray Indicator

Here the beam of electrons becomes visible
and is seen as a green spot. The beam
can be moved laterally by applying a nega-
tive bias to one of the focusing plates, and
about 40 volts are required to bring the
spot over to the extreme left of the screen.
Since the electron stream is free from in-
ertia, and will, therefore, follow high-fre-
quency alternating potentials, it is possible
to so arrange the connections to the tube
that visual indication of tuning is obtained
by causing the spot of light to vibrate at
the frequency of the received carrier
wave. So far as the eye is concerned this
would appear as a green line on the
fluorescent screen and the length of the
line can be made to vary with the strength
of the incoming signals. The line method
of indication, however, necessitates a very
strong signal to give good definition, and
it may be preferable in practice to utilise

HT.+

ool rnfd'Tf

5000 TO
20,000 &

g TUNOGRAPH,

Fig. 3.—With this circuit arrangement the

position of the light spot in the Tunograph

varies with the anode current, and the

optimum tuning point is determined by
maximum deflection.

the arrangement in which the light spot is
deflected from its quiescent position when
a signal is received, and as the amount of
deflection 1is then proportional to the
strength of the signal the set is tuned to
give maximum deflection.

The circuit arrangement that produces
this effect is given in Fig. 3, where the
Tunograph is shown connected to the last
1.F. stage in the receiver. The resistance
in the anode circuit of the I.F. valve is
chosen to give a potential of minus
40 volts on the free focusing plate, the
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Fig. 4.~—Part of the theoretical circuit of the modified Single-Span Receiver, showing alterations
necessary to include a visual tuning meter or similar device,

spot then being normally at rest at the
extreme left of the fluorescent screen.
When a signal is tuned in the A.V.C. cir-
cuit biases back the controlled valves, the
current through the anode resistance falls,
so a smaller potential is developed across
its ends and the spot moves over to the
right. At the optimum tuning point the
A.V.C. bias is greatest and maximum de-
flection of the spot is obtained.

The potential on the anode of the Tuno-
graph must be not less than 180 volts,
while its filament requires slightly less
than one ampere at from 0.5 to 0.6 volt.
This can be taken from the L.T. filament
winding by inserting a four-ohm resistor
in one of the filament leads as shown.

The current-operated devices  will
usually have a moving member of some
kind, such as a pointer, or it may even
take the form of a moving vane throwing
a shadow on to a transhicent screen as in
the Shadow Tuning Meter made by Philco
Radio and Tele-

vision Corpora-
tion of Great
Britain. This

type is the sim-
plest of all to
mstall, and en-
tails the least
alteration to the
set. The H.T.
supply lead to
the anode or
anodes of the
HF. or 1F.
valves controlled
by the A.V.C. is
broken at a con-
venient point
and the meter, or
special unit,
joined in the cir-
cuit. With the
Philco model a
pair of leads-
must also be
taken from the

Micromesh Tunograph,
a visual tuning indica-
tor functioning on the
principle of the cathode-
ray oscillryraph.

L.T. supply to illuminate the lamp, or
if a dial light is used the tuning indicator
lamp can be joined in parallel with it.
The small bulb fitted is obtainable for
mains, battery or car radio receivers, and
is of the low-consumption type. When no
signals are being received a broad shadow
is thrown on the screen, and this contracts
whenever a station is tuned in, the
narrowest shadow indicating the correct
adjustment.

Sketch showing the principal features of the
Philco Shadow Tuning Meter ; A is the
screen and B the vane which intercepts the
beam of light projected by the lamp.

The Sifam Electrical Instrument Co.
has developed a meter-type tuning indi-
cator which is employed in much the same
way as the Philco model, but in this case
the optimum tuning point is given by the
greatest deflection of the pointer in the
direction of the arrow engraved on its
dial.  An arbitrary scale is provided, but
1i has no relation to the current flowing,
though it might be useful as a means of
keeping a check on the state of the H.F.
valves, if the position of the pointer is
noted with the set detuned or with the
aerial disconnected, when the meter is first
fitted.

Milliammeter as Indicator

The standard model requires 7 mA. for
a full-scale deflection, but instruments
taking more current can be supplied if re-
quired. It has a moving-iron movement
which is sufficiently well damped for the
purpose.
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An ordinary milliammeter can quite
well be used as a tuning indicator. It
need not have an accurately calibrated
scale, but should be reasonably dead beat,
one with a freely swinging pointer being
more of a hindrance than a help. The
best position for it is in the anode circuit
of one or more of the controlled valves.

Sifam meter-type tuning meter ; the dial
can be illuminated by a lamp mounted
close to a window in the side of the case.

There is only one precaution that need
be observed when making an addition to
the H.T. circuit, and that is to see that
the meter is inserted between the anode
decoupling components and the main H.T.
supply, for should it be connected on the
valves’ side of the decoupling there is a
likelihood ot the additional wiring causing
H.F. instability. As an illustration of the
practical installation of a meter-type tun-
ing indicator a portion of the circuit
diagram of the modified Single-Span
Receiver! is given in Fig. 4. This shows
the second and third I.F. stages, and it
is suggested that if the meter is of the sen-
sitive kind and requires less than 10 mA.
to give a full-scale deflection of the
pointer it would be advisable to connect
it in the anode circuit of one only of the
valves controlled by the A.V.C.

Position in Circuit

The VMSy4 stage would seem the most
suitable in this particular case, and the
only alterations needed consist of discon-
necting the lead joining Cr5 to terminal 3

‘Howaid Butler edgewise-type tuning
indicator.

on the primary of the 1.¥. transformer
L6 and interposing a decoupling resist-
ance, the tuning indicator and an extra by-
pass condenser. The position of C15 in
this theoretical diagram may seem slightly
different from that of the original, but
reference to the wiring plan will reveal

1 Wireless World, June 22nd, 1934, pp. 420-421.

Wireless -
World
that in practice it serves as an H.T. junc-

tion point for several of the valves.
The additional decoupling resistance is

shown at Rx, and one of 500 ohms would

seem a suitable value, for some of the
special tuning indicators have a consider-
able D.C. resistance. As for the extra
condenser, one of o.1 mfd. will suffice,
and it should be of the same working volt-
age as the other condensers in this part
of the circuit. .

These changes will meet the require-
ments of such devices as the Philco
Shadow Tuning Meter, the Sifam model,
and the visual tuning indicator of Howard
Butler, Ltd. Each of these functions
satisfactorily with a standing current of
about 6 mA.

There is a series of Electradix meters,
designed by Leslie Dixon and Co. especi-
ally to meet the requirements of visual
tuning. Three styles.are available, one

a moving-coil pattern, another fitted with
a magnetic movement, while the third is
a miniature moving-iron type-instrument.

Two types of Electradix visual tuning meters ;

the larger has a moving-coil movement and

provision for illuminating the dial from
the side.

Each has a full-scale range of 10 mA,,
but only an arbitrary scale is fitted. Pro-
vision is made in the two larger models
for illuminating the scale.

Since preparing this article, details of
a Ferranti tuning indicator have come to
hand. It takes the form of a skeleton
moving-iron instrument of the type in-
corporated in this firm’s receivers, and,
being a current-operated device, it can be
fitted in the manner already discussed.

OLYMPIC S-S SIX

(Continued from page 93)

THE LIST OF PARTS

After the particular make of component used in the
original model, suitable alternative products are given
in some instances.

RECEIVER UNIT

1 Variable condenser, 0.00016 mfd. €4
Polar Type “E”

1 Dial, Slow-motion type Eddystone 973

1 Slow-motion condenser, 0.0002 mfd., R.C.
Polar “ Q.4.”
1 H.F. Choke, Ch1 . Wearite H.F.S.

(Eddystone)

1 Potentiometer, 250,000 ohins, R16
Claude Lyons S$.T.250

(Ferranti, Magnum, Rothermel)
1 Rotary D.P.D.T. switch, § Claude Lyons 2163

1 Valve holder, 7-pin W.B. Baseboard Type
3 Vaive holders, 7-pin Clix Chassis Mounting Type
1 Valve holder, 9-pin Clix Chassis Mounting Tygpe

1 Compressicn condenser, 100 mmfds., C5 Colvern
6 Microdensers, 100 mmfids., €9, €10, G14, C16, C17, C20
A Eddystone 900

4 Fixed condensers, 0.0001 mfd., €3, €21, €22, C24
T.C.C. Type “M”

AUGUST roth, 1934.

1 Fixed condenser, 0.0001 mfd., G1 T7.C.0.34
1 Fixed condenser, 0.0002 mfd., 62 T.C.C.34
3 Fixed condensers, 0.001 mfd., 612, €13, C19

) T.C.C. Type “M”

2 Fixed condensers, 0.01 mfd., €11, C18
T.C.C. Type “M '
9 Fixed condensers, 0.1 mfd. Tubular, 350 volts D.C.
working €6, C7, C8, G15, 623, C27, ©28, €29, C30
R T.C.C.250
(Dubilier, Graham-Farish, Peak, T.M.C. Hydra, Telsen)
2 Electrolytic condensers, 50 mifds. 12 v. working,
G25, G26 T.C.C.501
{Dubilier, Telsen)
1 Resistance, 100 oluns, R18 Graham-Farish ‘* Ohmite *’
2 Resistances, 250 ohms, R1, R2
Graham-Farish
4 Resistances, 2,000 ohms, R5, R7, R12, R17
Graham-Farish ‘ Ohmite *’
3 Resistances, 10,900 ohms, R6, RS, R13

* Ohmite

Graham-Farish ‘' Ohmite
2 Resistances, 50,000 ohms, R3. R9

Graham-Farish ‘ Ohmit-
3 Resistances 100,000 ohms, R4, R10, R14

Graham-Farish * Ohmite
2 Resistances, 1 megohm, R15, R19

Graham-Farish ** Ohmite ™
2 Resistances, 2 megohms, R11, R20

Graham-Farish ** Ohmite

1 Resistance, 4,000 ohms, R21
Graham-Farish ‘' Ohmite ’ Heavy Duty Type
1 Resistance, 6,000 ohms, R22
Graham-Farish ‘' Ohmite *’ Heavy Duty Type
(Dubilier, Xrie, Ferranti, Claude Lyons, Seradex,
Watmel)

4 Resistance holders. horizontal type Graham-Farish

1 6-way Connector Bryce
1 5-pin Plug Bulgin P.3
(British KRadio Gramophone Co., Goltone)

1 5-way Cable, with twin 70/36 leads Harbros
(Goltone)

6 Knobs Builgin K.6

4 Ebonite shrouded terminals, A., E., Pick-up (2)
Belling-Lee Type “B »

2 Valve cap connectors, thimble type Clix

6 Coil screens, 32 x 2}in. diam.
Mains Power Radio Co. C.S.1.

1 Coil screen, 4 x 33in. diam. Coivern
{Gollone)
1 Screening box, 61 x G} x Gin. Magnum

Materials for Coils:
16in. Paxolin tube, lin. diam. Wright & Weaire
24in. Paxolin tube, 2in. diam. Wright & Weaire
Quantity No. 32, 36 and 38 D.S.C. wire,
or 1 Set of Coils.

2 Lengths screened sleeving Harbros
(Goltone)
4 0z3. No. 20 tinned copper wire, 10 lengths Systoflex,
wood, ete.
Plymax baseboard, 12 x 16 x $in. Peto-Scott
Aluminium front plate Peto-Scott

Screws i —
20 iin. No. 4 R/hd.; 8 2in. No. 2 R/hd.; 18 %in,
No. 4 R/hd.; 16 }in. No. 4 R/hd.; 6 %in. No. 4
R/hd., all with washers.
2 %in. No, 6 B.A. with nuts and washers.
Valves:—1 Ferranti H4D; 1 Mazda AC/TP; 2 Cossor
MVS/Pen.; 1 Osram or Marconi MX40.

POWER UNIT

1 Mains transformer, primary 200 to 250 volts 50 cycles;
secondaries, 350-0-350 volts, 100 mA., 4 volts, 2.5 amps.
centre-tapped; 4 volts, 2 amps. centre-tapped; 4
volts, 6 amps, centre-tapped

Rich & Bundy Type 239

(Davenset, Parmeko, Sound Sales, Vortexion, Wearite)

1 L.F. transformer, 1: 3 Telsen DR3

Smoothing choke, 15 henrys, 100 mA., Ch2
Bulgin L.F.21
(Davenset, Parmeko, Sound Sales, Varley, Wearite)
Fixed condenser, 0.5 mid. Tubular, 350 volts D.C.
working, €31 T.C.C.250
Fixed condenser, 0.005 mfd., 634 T.C.C. Type ““M '

Electrolytic condenser, 4 mfds. 440 volts working, €38

T.C.C.802

Electrolytic condensers, 8 mfds. 440 volts working,
€32, €35, C36, C37 T.C.C.802
Electrolytic condenser, 50 mfds. 50 volts working, 33
T.C.C.521

-

-

- .

- o

(Dubilier, Graham-Farish, Peak)

1 Resistance, 100 ohms, R25 Graham-Farish ** Ohmite
1 Resistance, 140 ohms, R26 Graham-Farish “ Ohmite **
1 Resistance, 5,000 ohms, R27

Graham-Farish ¢ Ohmite **
1 Resistance, 10,000 ohms, R24

Graham-Farish *“ Ohmite "’

-

Resistance, 20,000 ohms, R23
Graham-Farish “ Qhmite
Resistance, 1,500 ohms, R28
Graham-Farish ‘* Ohmite ” Heavy Duty Type
(Dubilier, Erie, Ferranti, Claude Lyons, Seradex,
Watmel)
Valve holders, 5-pin
Clix Chassis Mounting Standard Type
Vaive holder, 7-pin Clix Chassis Mounting Type

Twin safety fuseholder with 1 amp. fuses
Belling-Lee 1033

-

©

- o

(Bulgin)

1 5-pin Plug Bulgin P.3

(British Radio Gramophone Co., Goltone}
Loud speaker: 2,500 ohm field wW.B. “EM.2”
Quantity No. 20 tinned copper wire, 4 lengths Systoflex,

wood, etc.

Plymax baseboard, 8§ x 15 x §in. Peto-Scott
Screws :—

24 %in. No. 4 R/hd.; 6 iin. No. 4 R/hd., all with

washers,

Valves:—1 Osram or Marconi MU12, 1 Mazda AC/2/Pen.



Wiveless World, August 10th, 1934.

TII

Tar Ioup SPEAKER

New Season’s Improvements

OR the past two or three years the
medium- or low-priced permanent-
magnet unit has held the floor at
the Radio Exhibition, and it seemed
at one time that the energies of manufac-
turers were completely absorbed in pro-
ducing this type of loud speaker at a price
a few shillings lower than their competi-
tors. This year, however, many of the
leading firms have found time to produce
some really first-class loud speakers in
which quality of reproduction, rather than
price, has been the primary consideration.
There can be no doubt that the standard
of taste in quality of reproduction has
greatly improved during the last two or
three years and up to present the range
of choice in quality reproducers has fallen
lamentably short of the demand.

Quality Reproducers

From the technical standpoint one of
the most interesting of the new quality
reproducers is the *‘ Super Dual ” model
which will be exhibited on the Blue Spot
stand. A large-diameter main cone is
used to cover the bass and middle fre-

Blue Spot “ Super Dual’’ loud speaker in-
corporating separate units for high and
low frequencies.

quencies, and an entirely separate high-
frequency unit is mounted on the centre
pole-piece concentrically with the main
cone. The high-frequency unit has its
own permanent-magnet system and em-
ploys an extremely light paper cone with
an aluminium coil drive. A cylindrical
baffle is inserted between the two dia-
phragms to prevent modulation of the
high frequencies due to air movements
originating from the main cone. Each
unit has its own output transformer, and
a filter is incorporated to keep low-fre-
quency currents out of the smaller unit.
/Another important addition to the
range of better-class loud speakers is the
Magnavox ‘‘ Double Six.”” A special

form of rear suspension and a high flux
density contribute to uniform bass re-
sponse and good transient attack, while a
careful arrangement of the group of cor-

Haynes Radio “Standard”’
quality loud speaker.

rugations in the centre of the r1r1-inch
moulded diaphragm ensures good high-
frequency response and the minimum of
resonance due to the secondary modes of
vibration of the diaphragm.

Other notable newcomers to the ranks
of quality reproducers are the Haynes
Radio ‘*Standard’” and ‘‘ Senior”’ loud
speakers. These also employ the corru-
gated type of diaphragm and are of the
energised type with field magnets of
special high-permeability steel.

Detail Improvements

Several  well-established  high-grade
loud speakers have undergone modifica-
tions in design since last year’s show. The
Ferranti M1, for instance, is now fitted
with an aluminium alloy magnet having
an air gap }in. deep and the diaphragm
suspension has been made considerably
more free. The B.T.H. ““R.K.” also
has a new type of cone suspension and is
now supplied with an output transformer

G.E.C. “ Junior '’ extension loud speaker.

built into the chassis. In addition to the
standard reflector type of baffle designed
for domestic use, Voigt Patents, Ltd., will
be exhibiting a new type of exponential
horn for use in conjunction with their
well-known moving-coil unit, and speci-
ally designed to fit into a corner of the
room. A modified form of this unit in-
corporating a diaphragm of slightly larger
diameter for the better reproduction of the
extreme bass, will also be shown.

Nickel-Aluminium Alloys

A development which is likely to pro-
voke considerable interest and discussion
is the release of the new nickel-aluminium
alloy of which rumours have been current
for some considerable time. It seems in-
credible that this material, consisting as it

An example of the application of the new
aluminium magnetic alloy—the Milnes P.M.
’ speaker.

does of two such comparatively feeble
paramagnetic elements, should exhibit
such strong magnetic properties ; but there
can be no doubt that bulk for bulk a much
higher flux is obtainable than with the
cobalt steel alloys generally used for loud
speaker permanent magnets. The melt-
ing of the alloy presents special metal-
lurgical problems and, generally speaking,
an electric furnace is required ; but, even
so, the cost of production for a given flux
i1s lower than that at present obtainable
with ferrous alloys. The majority of
magnets of this type ate of the built-up
type using cylindrical elements of the
magnetic material, but the alloy is equally
adaptable to the making of special cast-
ings and it can be given a high finish not
unlike chromium plating.

The Blue Spot ‘‘ Star,”” Milnes ‘‘De
Luxe,”” and Whiteley Electrical ‘‘ Sten-
torian’’ models are examples of units em-
ploying this type of magnet. The latter
loud speaker, incidentally, is notable for
the very complete protection of the air
gap from contamination with filings and
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dust, and judging from the results of a
brief test which we have been privileged
- to make, the introduction of the new type
of alloy is likely to result in a consider-
able increase in the efficiency of medium-
priced moving-coil loud speakers.

There is evidence this year that the
Show will reveal closer attention to the
requirements of purchasers of extension
loud speakers, which last year were gener-
ally of the miniature type. It now seems
to be realised that the demand is for
quality of reproduction comparable with
the receiver itself and for a standard of
cabinet design which does not look out of
place in a well-furnished room. That the
modern style of furnishing has not been
overlooked in this connection is evident
from the strikingly original ** Bowl "’ loud

Wireless
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The Kingsway
Radio “ Bowl'"’
loud speaker is
in keeping with
modern tenden-
cies in interior

decoration.

épeaker, which will be shown by Kings-
way Radio.

Letters o

the Editor

The Editor does not hold himself responsible for the opinions of his correspondents

The Question of Quality

I HAVE followed with great interest the
discussion on ‘‘The Question of
Quality.”’

It is my belief that a great nu'm-ber. of
people have become so used to distortion
as to be almost, or absolutely, oblivious to
its presence. But I have also found that if
these people are confronted by really high
quality reproduction they do appreciate it,
and say so in no uncertain voice,

Then we have the listener whose sole
object is distance and quant.ity of sound,
quality being of little or no importance at
all. This type of listener is beyond re-
covery and desires nothing more than a
distant station with a heavy grid current
flow from a grossly overloaded output
valve.

So far as I am concerned, quality is the
first consideration, and the A.C. receiver 1
have at present in use is purely a local
station set with a fairly large undistorted
output. Many comments have been passed
about its natural reproduction by both keen
and not so keen listeners, and in most cases
they have been amazed at being able to
obtain such a high degree of quality and
realism from a mere radio receiver.

Glasgow. PENTODE.

I THINK that the opinion of some radio

manufacturers that the public likes
a good mellow tone is to a large extent
erroneous ; it is seldom realised that the
people who are now buying new radio sets
are those who have never possessed a set
before or those who have had one with a
moving iron speaker. This becomes obvious
when one realises that the vast majority of
people buy a set to last not less than three
or four years. These people are naturally
impressed by the performance of almost
any moving coil speaker that has its quota
of ‘‘thump,”’ for they have never listened
to the bass before. It is this latter reason
that makes them favour a set with boosted
bass, though I believe they soon tire of its
booming.

I possess a comparatively simple set that
was designed and constructed by myself.

In brief, it consists of an o-v-2 circuit
originally designed for two PEN 220A’'s in

Q.P.P. These are now run from an elimi-

nator as a straight push-pull circuit, giving
about 2.5 watts output. My speaker is an
Epoch 99X, which has a very satisfactory
high note response, and a Multitone tone
contro] transformer is fitted. The set is
not particularly easy to control, at any
rate to get the best out of it, but when
properly adjusted the results are very
satisfying, and nearly everyone who hears
it prefers its full high note response (the cut
off is above 5,000 cycles) to the thump of
the average commercial set.

You have recently intimated that we are
following the practice in America, and I
believe that in this case also this is the
trouble. The Americans have for a long
while had a very low cut off in their sets,
and so the speaker manufacturers designed
their products accordingly. Many of the
best known British firms of loud speaker
manufacturers are of American origin, and
have in many cases clung to the American
frequency range.

Many set manufacturers of to-day could
improve their products enormously by fit-
ting a speaker costing a few shillings more
than the one they fit.

The public have to like a mellow set be-
cause there is nothing else for them to buy.

Ipswich. R. B. RANSOME.

Transients

IN the Correspondence Columns on July
zoth, Mr. Farrell refers to an article in The
Wireless World and states that ‘I remem-
ber it was shown that the failure of a
receiver to reproduce transients with realism
was principally due to a loud speaker defect,
i.e., a loud speaker will not reproduce one
separate cycle ‘naturally’ and hence fails
to achieve life-like reproduction of the
beginning of a sudden—though sustained—

Correspondence, which should be as brief as
possible, should be addressed to the Editor,
“The Wireless World,”” Dorset House,
Stamford Street, S.E.1, and must be accom-
panied by the writer’s name and address,
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note, so that the ‘attack’ is lost. This is
because the first, or. few first, cycles are
attenuated until the diaphragm ‘gets into
it’s stride.””’

This has long been a pet theory of mine
and I was not aware of it having been sup-
ported by any other writers. I have there-
fore examined the articie to which he
attributes this statement, but found no men-
tion of it. It seems to me, therefore, that
he has mixed it with my own article on
loud speaker calibrations, towards the con-
clusion of which I stated the following :—

““I even have doubts whether two
speakers having practically identical
curves will sound alike—at any rate, on
transients—if their construction is such
that one is aperiodic, so that it radiates
sound instantly on receiving the corres-
ponding currents, while the other is
resonant and has to get its vibrating sur-
faces going properly before the sound is
thrown off.”’

The mathematicians will no doubt be able
to prove that the idea is a fallacy. It is
based, however, on the experience which I
have repeated more than once. Putting a
horn in front of a good moving-coil loud
speaker produces two effects (a) an appar-
ently audible restriction in the frequency
scale accompanied by (b) an increase in
naturalness.

With solo instruments of simple wave
form the effect may be negligible, but in full
orchestral passages or with a choir the addi-
tion of the horn seems to separate the
medley of sounds coming through the loud
speaker into their proper constituents.

An increase in field strength (which
applies magnetic damping to the speech
coil) tends to have a similar effect.

The experiences of other readers on this
question would be of interest.

P. G. A. H. VOIGT.

London, S.E.1g.

Unnecessary Interference

IN the course of fitting up many country

house radio installations we have been
greatly struck by the amount of unnecessary
interference with radio reception which
people put up with, and apparently look
upon as inevitable.

In most cases country residences are situ-
ated remote from factories, trams and other
sources of trouble and should enjoy inter-
ference-free reception, but in all too many
cases this is far from the case, owing to
motor driven refrigerators. We have found
a surprising number of houses where recep-
tion from even the local station was com-
pletely spoilt when the refrigerators ‘‘cut-
in,”” and in every case the trouble has been
completely removed by the simple expedient
of earthing the actual motor.

These motors are usually completely, or
almost completely, enclosed in thick cast-
iron cases which form an excellent screen,
but it is standard practice to mount them
flexibly on rubber and no earth connection
is made between the motor itself and the
refrigerator casing, so that even if the latter
is properly earthed when the machine is in-
stalled, the motor is not. We have found
that earthing the actual motor with a flex-
ible lead is almost always an absolute cure,
no condensers being needed.

In the year 1934 it does seem to us that
such an elementary precaution as earthing

" the motor should be taken by the refrigera-

tor makers. .
A. SMURTHWAITE, Director,
F. W. Smurthwaite, Ltd.
Wallington, Surrey.
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- MODERN VALVES

Recent Progress in Design

bore little relation to one another and

were carried out independently. For

many years, however, this practice
has been disappearing, and we now find
that valves exercise a very important in-
fluence indeed upon the types of receiver
which make their appearance. Indeed,
many receivers would be an impossibility
were it not for the recent advance in valve
technique. It must not be thought, how-
ever, that receivers are developed as a
result of the production of new valves;
although this may sometimes happen, .in
many cases, a valve is designed to meet
some particular need.

IN the past, valve and circuit design

Ferranti VHT2
battery heptode.

Mullard Pen 26
Universal A.C.-D.C.
valve.

The special frequency-changing- valves
are good examples of this, and well illus-
trate the interaction between receiver and
valve development. The superhetero-
dyne was highly developed with the aid
of existing valves largely because high
selectivity became a necessity. The
valves available were highly suitable for
all stages but the frequency-changer, and
in this portion of the set designers exer-
cised great skill in obtaining a good per-
formance from valves designed essentially
for other functions.

The lack of suitable valves necessitated
the use of two in order to obtain satisfac-
tory frequency-changing, and stimulated
valve designers into efforts to produce
a single specimen with a better perform-
ance. The first efforts resulted in the pro-
duction of the H.F. pentode, which was
widely used as a frequency-changer a year
ago and is still retained by many firms.
Most valve makers will be showing speci-
mens of this class and the Cossor MS/-
Pen, the Marconi and Osram MSP4, and
the Mullard SP4 are good examples.

Although intended largely for use as

frequency-changers, this type can also be
used for amplifying purposes, and it is
only about a year since the truly special-
ised frequency-changer first made its ap-
pearance. The heptode is a seven-elec-
trode valve and in some ways can be re-
garded as a tetrode mixer valve with a
triode oscillator, the coupling between the
two being electronic. By the use of
valves of this nature, considerable saving
is obtained in receivers and an improved
performance for a given number of valves
is secured. The Ferranti VHT4 was the
first representative of this class available,
but most makers will now be showing
both battery and mains types. Among
the latter, the Cossor 4IMPG and the
Marconi and Osram: MX4o0 will be prom-
inent, while Ferranti will have a battery
model, the VHT2. The Mullard frequency-
changer, the FC4, although of similar
type, is an octode, for it is fitted with a
suppressor grid and consists essentially of
a pentode mixer and a triode oscillator.
The makers claim that this leads to a
reduction of background hiss.

Mazda will have a special frequency-
changer evolved on different lines. It is
the triodg pentode and consists of two
entirely separate electrode, assemblies
mounted in the same bulb. It is really a
two-valve frequency-changer of conven-
tional type and requiring external oscilla-
tor coupling, but with the valves specially
designed for the functions which they are
called upon to perform. The mains
models are the AC/TP, and the TP2620,
and the battery valve is listed as the TP22.
It is understood that Mullard will also be
showing a valve of this type, the TP4.

Marconi Q.P.2r.
output valve.

Cossor 41MPG
heptode.

Apart trom frequency-changers, the
demand for automatic volume control has
led to the production of many special

diode types of valve. Most of these have

- been available for a long time and the

duo-diode-triodes,  duo-diode-pentodes,
and single-diode-tetrodes are well known.

Mazda
ACz/Pen/DD.

Hivac combined
driver and Class
“B’ valve.

A duo-diode-output pentode of high effi-
ciency has made its appearance, however
and a valve which will give an L.F. out-
put of some 3,400 milliwatts for an H.F.
input of only # volts R.M.S., and also
provide delayed A.V.C. obviously opens
up wide possibilities in inexepnsive re-
ceivers. This wvalve is the Mazda
AC2/Pen/DD.

In spite of the popularity of the mul-
tiple-diode class of valve, it is interesting
to see that many firms will be showing
simple duo-diodes.  These are rated for
operating at higher input voltages than
the older models, and are an obvious sim-
plification in tending to reduce the number
of valve types necessary. One duo-diode
can be used in conjunction with a stan-
dard type of valve and obviates the neces-
sity for duplicating the range of standard
models in a duo-diode multiple class.

Development in output valves has re-
cently been confined to increasing the
mutual conductance and ppower output of
pentode valves. The Mazda ACz/Pen
delivers an output of some 3,000 milli-
watts for only 2.6 volts R.M.S. input and
the Cossor 42 MP/Pen has similar char-
acteristics.  In battery receivers, Class
“B” still holds the field and negative-
bias type valves are now the most popular.
There are signs, however, of a revival of

'Q.P.P., and double pentodes are making

their appearance, notably the Marconi
and Osram QP21.
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Modern Valves—

- Perhaps the most striking recent devel-
opment is that of the Universal valve.
Valves of this type are intended primarily
for operation with their heaters connected
in series and permit receivers to be built
which can be worked without alteration
from either A.C. or D.C. mains. Al-
though there is fair uniformity between
different makes as regards the heater
potential, discrepancies exist in the cur-
rent consumed. The Mazda range, for in-
stance, take a uniform 0.2 ampere at from
- 13 volts to 40 volts according to the type
of valve, but the Marconi, Osram and
Ferranti ranges all consume 0.3 ampere.
The Mullard range, again, is rated for 0.2
ampere, and is distinguished by a special
base having side contacts instead of the
usual pins.

The 13-volt rating applies to valves
such as triodes and H.F. pentodes, but
output pentodes require 26 volts or more.
In certain cases, where it is intended that

Wireless
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the valves be used in parallel for A.C.
operation, a 26-volts 0.3 ampere pentode
can be obtained alternatively with a heater
rated for 13-volts 0.6 ampere. The H.T.
rectifiers in this class are often of the half-
wave type, but the Marconi and Osram
model U.30 is available with the double
heater rating and can be connected for
half-wave or full-wave rectification or it
can be used in a voltage-doubling circuit.

All the more important valves, includ-
ing frequency-changers, duo-diodes, mul-
tiple-diode types, and output pentodes,
have a place in the Universal ranges, and
as they are designed for either series or
parallel operation of the heaters there
seems to be no reason why they should
not eventually supersede not only the pre-
sent D.C. types, but the A.C. also. It is
to be hoped that this will not be long de-
layed, for everyone will agree that the
number of different types of valve now
manufactured is assuming nightmare pro-
portions.

UN

Radiolympia: The Pass-out
Problem

IN spite of the oft-repeated advice which

1 have. given them, the exhibition
authorities are sticking to August and
the heat-wave season for their annual
show, obstinately refusing to move it to
March, a time of the year when, in my
opinion, a radio exhibition is far more
desirable from the point of view of exhi-
bitors and public alike.

The same arrangements are, I hear,
being made this year for us to stand in
hungry queues at lunch-time before the
doors of over-crowded restaurants. Appar-
ently the authorities still refuse us the
opportunity to slip out to one of the pubs
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“....to one of the pubs.”’

across the road, declining to copy the 1 est
Continental shows by providing ‘‘ passes-

out,”” or, as people like to call them,

‘‘ pass-outs.”’
With regard to the latter point, I am told

BIASED

FREE GRID

that the pidgin English expression is pre-
ferred in order to make foreign visitors
feel at home, although, in my opinion,
the real reason is that the organisers
responsible for this sort of thing are of an
alien race, such as Scots, Manx, or some-
thing outlandish like that, and cannot,
therefore, be expected to speak the King’s
English.

It is with regard to the actual exhibits,
however, that I find the greatest dearth
of information. Usually at this time of
the year I have been almost snowed under
by exhibition literature from various
firms, but this year for some reason or
other every manufacturer seems to have
boycotted me. This has not, however,
shaken my morale, and I shall not swerve
in the slightest degree from my usual
practice of revealing to my public the
truth, the whole truth, and nothing but
the truth about this annual *‘ exhibition.”’

All Licences, Please

THERE is one great innovation at this
year’s show about which I do feel that
I must give unstinted praise to the exhibi-
tion authorities. I refer to their plan for

_ensuring that those desiring to patronise

the B.B.C. theatre will not be compelled
this, year to form up in weary queues in
order to get in.

Their project for the prevention of

overcrowding, although it may result in
somewhat sparse audiences, can only be
described as masterly. The person, who-
ever he may be, who first thought of com-
pelling each would-be member of the
audience to produce his wireless licence
at the box office has my warmest com-
mendation.

It was, I learn, first suggested that
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every would-be patron should produce a
receipted invoice to show that he was a
set-owner, thus preventing the theatre
from being filled by mere -celebrity-
hunters and sensation-mongers who never
have had a set and have no intention of
purchasing one.

Second Thoughts

Later, however, it appears that some-
body at Broadcasting House above the
average intelligence realised that this idea
did not ensure that every member of the
audience was a contributor to the joint
banking account of the B.B.C. and the
P.M.G. It was therefore suggested that
the wireless licence be substituted for the
invoice, as the purchaser of a wireless
set is, unfortunately, not ipso facto a
licence-holder. (There may, of course,
be licence-holders who do not own sets,
but these come in the congenital idiot °
class.)

Upon mature consideration, however, 1
cannot help thinking that, excellent as the
plan is, there will be others who wll find
the same loophole in the scheme that I
have. After all, human nature is still far
from perfect, and until the P.M.G. insists
on following the example of the passport
authorities by insisting on a photograph of
the holder, licences will still be transfer-
able.

Special Note

I HAVE just been studying a recently
published textbook on  wireless,
written for the benefit of the non-tech-
nical listener, which attacks the subject
from an entirely new and novel angle.

Apprehended by the Commissioners
in Lunacy.

Most people who write books on wire-
less deliberately incite their readers to
drop stones into ponds, thereby causing
them to run a very grave risk of being
apprehended by the Commissioners in
Lunacy. The two people responsible for
this new book—whose pseudonyms, by
the way, veil the identity of persons very
well known in the world of wireless—will
have none of this, but deal with the prob-
lem by likening the atom, with its posi-
tive nucleus and band of satellites, to a
mother duck and her brood of ducklings.

I will not disclose any further details,
otherwise I may spoil your enjoyment of
the book.
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“There are five valwes, including Rectifier, the first being the new Osram

Heptode Frequency Changer, which has a high conversion conductance of

370 micromhos. Then we have a variable-mu High Irequency Pentode
"coupled to a double-diode triode, one diode
of which is used for A V.C. and the output
valve is a Catkin Pentode, handling about
three watts undistorted output

SERVAD

“] See,” said the Duchess

(although she didn’t). But when she heard the
I\

A. C. SUPER

she said, “Wrap it up, and Tll take it with me.”

That just shows you what a new Heptode,
H. F. Pentode, Double-diode triode—all
right, all right, we’ll explain it to you on

||| STAND 89 l”
RADIOLYMPIA

Advt. of The City Accumulator Co., Ltd., 18/20, Norman’s Buildings, Central Street, London E.C.x. Telephone : CLErkenwell 6206 (3 lines)

Mention of *“ The Wireless World,”” when writing to advertisers, will ensure prompt attention.
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: Stentorian Senior (PMS1) - - 42/
‘Stentorian Standard (PMS2) - - 32/6
Stentorian Baby (PMS6) - - - 22/6

Whiteley Electrical Radio Co., Ltd,, Dept. W, Radio Works, Mansfield, Notts.
Sole Agents in Scotland : Radiovision Ltd., 233, St. Vincent Street, Glasgow, C.2.
Sole Agents in LF.S.: Kelly and Shiel, Ltd., 47. Fleet Street, Dublin.

Write for the new W .B. Stentorian leaflet.

'STAND TO!-AT

Stand 2

RADIOLYMPIA

~ AvoM

For Good Radio’s Sake

DON’T MISS THE

on

REG. TRADE MARK

THE INSTRUMENT FOR ACCURATE TESTING!

No other small D.C. meter gives
the same testing accuracy as the

[ MILLIAMPS )

06 milliamps famous AvoMinor. It tracks
0-30 . .
0420 the slightest defect, traces the

most baffling fault with ecase.
Circuits, valves, components,
batteries and power units can be
tested quickly and accurately.
See the AvoMinor at Radio-
lympia—see how invaluable—
simple—and accurate it is—
and see how it can win you a
valuable prize!

0-10,000 ohms.
0-60.600 .
01,200,000

0-3 megohms.

Deferved Terms if desived
* If you do not visit Olympia,

send for descriptive Folder and
Free Competition Entry Form.

£120
CASH PRIZES

waiting to be won in the

AVOMINOR
COMPETITION

Closing date for entries
extended until Sept. 15th.
Get Free Entry Forms at
Stand No. 2, Radiolympia.

The UNIVERSAL AvoMinor is on the way. Come and see it at Olympia,

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD.
Winder House, Douglas Street, London, S.W.1.

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention.

'Phone : Victoria 3404/7
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n MODELS

Set Entirely

New Standards
of

MAINTAINED
PERFORMANCE
SUPREMACY

New Dust Proof Filter Assembl

Radically New Spider Construction.

Domed Centre Cap in Apex of Cone. IS

Once again Rola engineers, backed by ten years’ practical
experience and the resources of Europe’s most modern
speaker factory, have given the world a speaker with vastly
improved performance. Here at last is a completely dust-

proof unit . . . a speaker that sets up entirely new standards
of efficiency . . . a model which will give as fine a per-
formance in ten years time as it does to-day. For the first
see RoLn alk time in the history of the moving coil speaker, dus.t, dirt
and metallic particles are completely excluded from air-gap
Dl'vmpln on ' and voice-coil thanks to the Rola domed centre cap and

acoustic filter assembly. A special corrugated diaphragm

@F [m 4 type centring member secures perfect alignment, and the

: ' performance of the new unit definitely sets a new standard

: of moving coil speaker reproduction. To-day, as always, Rola

l A speakers lead the world—write to-day for the Rola folder.
THE BRITISH ROLA CO. LTD.

S I Minerva Road, Park Royal, NW.10
‘Phone : Willesden 4322-3-4-5.6.

Mention of ** The Wireless World,”” when writing to advertisers, will ensuve prompt attention.
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The NEW
LOW LOSS DIELECTRIC
for SHORT WAVE WORK

BL-9 is a wonderful new low loss dielectric, laboratory developed for high frequency
work and exclusive to Eddystone. The material which is nearly twice the cost of ordinary
bakelite will be featured in many new Eddystone short wave components which will be shown for
the first time at-the coming Radio Exhibition. Our new list is also available on request

2-pin and 6-pin
Short Wave Coilswith
DL-9 insulation. Pricesfrom 4/-each.

WE ARE EXHIBITING AT

.44

Microdensar for nltra stort wave use. Scientific 8.W. Condenssr. DL-9 insulation Midgat Trimmer Condenser.
DL-9 insulation. for all 8.W. receiver uses. © ftor LF. transtormers. DL-9
15 m.mtd. 3'9, 40 m.m1¢, 4/3- 35 m.mtd. §/-. 100 m.mtd. 7/-. dislectric.

25 m.mid. 4;-, 100 m.m¥d. 5/+ 60 m.mid. 6/5. 150 m.mtd. 7/6. Cap.3-70 m.mtd.  Price 3/6-

STAND
STRATTON & CO. Ltd., Bromsgrove St., Birmingham

z LONDON SERVICE DEPOT:
WEBB’'S RAD!O STORES, 14, Soho St., Oxford St., W.1.
“

SHORT WAVE COMPONENTS

L €E\ ELECTRIC
GRAMOPHONE

MOTORS
oo L re—>" MR ~ Latest Models
NO'MAST , SILTIT | Better than ever

RATENT OUTDOOR EVERMOIST | =

Neater, and far more efficient The ever-moist ‘earth’ with I RUSPEED-AC I 9/6

than the old-fashioned, ugly pole maximum contact area through

aerial. Enables you to fune in :
stations never heard before on patent spreading antennae. No

your set, increasing volume and metal terminals to corrode or
reducing interference. Is non- break away—the Bft. lead-in is I RUSPEED-D‘

directional, designed for modern an integral part of every ¢ Siltit’’

Eosggz?;ﬁ':, vwaal‘uva?)l; le{r;gtﬂhast.. earth. Completely efficient in
dwellers. any soil and any climate.

CONLTENG 10/6  3/9 SNTEE N UNIVERSAL = 99 / 6
] [ | | :

See them at RADIOLYMPIA i

NATIONAL RADIO EXHIBITION,OLYMPIA 194 Write for Free Booklet AG490

STAND NO4 Cround Foor

Sole Concessionaires: J
CENTRAL EQUIPMENT LTD. 188192, London Rd., LIVERPOOL B I H RUGBRBRY

N THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND
Forbes Keir Advertising. A1763N

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention.
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THE WIRELESS WORLD

ADVERTISEMENTS. §

NOTICES. ,
THE CHARGE FOR ADVERTISEMENTS in these
colamans i§ -~ < : :
12 words or less. 3/- and 3d. for every
additional word.

Each paragraph is charged separately and pame and
address must be counted. .

SERIES DISCOUNTS are allowed to Trade Advertisers
asfollows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire “‘ copy  is repeated from the
previousigsue : 13 consecutive insertions 5% ; 26 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted
up to FIRST POST on MONDAY MORNING (previous
to date of issue) at the Head Offices of ‘ The Wireless
World,” Dorset House, Stamford Street, London, 8.E.1,
or on SATURDAY MORNING ai the Branch Offices,
lg’mnetfﬂ“gtriet, it 3 980, Deansgats,
Navigation irmingham, 2 ; y s
Manchester, 3 ; 268, Renfleld Street, Glasgow, C.2.

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

The proprietors refain the right to.refuse or withdraw
advertisements at their discretion. - - o .

Postal Orders and Cheques sent in payment for adver-
tisementsshould bemade —s—5o.” payabla to JLIFFE
&BSONS Ltd.,andcrossed = ——— Notes being

traceable if lost in transit should not be sent as
remittances.

All letters relating to advertisements shounld 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
migtakes. . .

[MISCELLANEOUS ADVERTISEMENTS

- v

Set Manufacturers’ Surplus, Cledrance and Bankrupt;
Stocks offered in any of these columns may not be Manu-’
facturers’ current lines. Radio components advertised at
below the list qrice . do not carry any manufacturer’s

- guarantee. ’

RECEIVERS AND AMPLIFIERS, ETC.:
1932 Philips . -valve, D.C. mains; 7 guineas.—Oppen-
"heim, 57 helsea Gardens, S.W.1. (6240
INGLE Span Receiver, in 5-guinea Radiogram cabinet,,
guality and periormance, perféect; price £20.—Bailey,’
Rye Bank, Pit Lane, Widnes. . ) 6227

1 35 Models 4 Valve Superhet, A.C. or D.C., M.C.'
Spesker, £3/19/6; 5 valve, £5 5s. including valves;
approval.—Royal, 5, Buckingham Rd.’, London, E.18. [6126

UR Kit of Parts for . Wireless World.” Quality Ampli-,

fier, complete in every detail, including- valves;

amplifier only, £8/10; feeder unit, 36/-; send for detailed
list of components.

'WE Can Supply Kits ‘f‘orr Any “‘ Wirelesss World " re-
ceiver or amplifier; carriage paid; cash with order
or c.od.

ARD. 45. Farringdon 8t., London, E.C.4. 'Phone:
Holborn 9703, [6164

PECIAL Clearance.—New 1833-34 models Ultra Tiger
4v. Superhets, list 14 guineas, £8/15; also Alba,
Ekco, Cromwell and G.E.C. sets; list.on- application.—R. B.,
34, Ardern Terrace, Leicester. {6170

PYE G.B. Q.P.P., £7; Burgoyne transportable 3, £3;
Osram 33, factory built, £4/10; Norman 6v. A.C.-D.C.,
10-2,000 m., £10; all battery sets include valves, batteries,.
speaker.—Warren, 38, Inglis Rd., Ealing Commion, W.5.
I3 [6180
55/_.—C]ass ‘“B” 3-valve band pass, in superb hori-
zontal 2-colour walnut cabinet, Radiophone 2-
gang in metres, kola P.M. (without valves, batteries},
listed £9/9; c.0.d., carriage forward.—Kay, 167, City
Rd., London. E.C.1. [6197
ARMSTRONG Latest Radio-Gram Chassis, incorporating
advanced designs, Superheterodyne including Marconi
valves, Royalties paid, £6/18/6; Armstrong 4 valve; 3 pen-'
tode chassis, complete, £5/18/6; Universal 4 valve.chassis,
complete, £5/18/6.—Armsirong Company, 100, King's
Road, N.W.1., [6138

ADIOQO Recordion 60-watt 230v. A.C. Amplifier, complete
LV with turntable, pick-up, etc.,, radio incorporated,
housed in oak cabinet, 2 D.0.25s in output stage, 3 B.T.H.:
Senior P.M. speakers on ornamental baflles, in splendid
condition throughout, ready to plug in, ideal outfit for cafe
or dance hall; price £22/10.
ARCONI 30-watt A.C. Amplifier, 200-230v., auto-
matic record changer,” ifi teak cabinet, microphone
stage incorporated, complete. with valves; £15.
N .E.C. 60-watt Converter Driven, in teak cabinet, covered
J in back and front, as new; price, less valves, last
tew, £2/10.
M.V. 120-watt A.C. Amplifier, 110-250v., 2 D.A.60s
in output stage, suitable for radiogram or mic., cur-
rent for microphone incorporated; price, less valves,
£12/10.
ARCONI 60-watt A.C. Amplifier, type P.13, 110-250v.,
snitable for mic., radio, or gram. in polished oak,
cabinets, complete with valves; £12/10 each. .
PEAKERS, microphones, meters, and all other gear
-appértaining to P.A. work at bargain pricés; callers’
are invited;.stamp for. lists.—H. .Franks, 23, Per¢y St..
Tattenham Court Rd., W.1. - Museum 8585. .[6235

‘* Radio Data Charts,”” A Series of Abacs

PILOT
AUTHOR |
KITS
Exact to Shecificatio
OLYMPIC S$.§ SIX

Detailed Price List on request—sent by return of post.

- RECEIVER KIT e .

Comprising Auther’s Kit of First Specified parts for Receiver
Portion only, less valves, Cabinet and Speaker.

CASH OR C.0.D. :
L. GRkiaceSaip, £9 19 6
“or 12 monthly payments of 18/3, ~

Comprising Author’s Kit of First 8pecified parts for Mains &
Unit Pottion only, less valves, Cabinet and Speaker.

ASH OR C.0.D. .
oD £6 11 6
or 12 monthly payments of 12/-.

- - COMPLETE KIT nemrreeens .
Comprising Receiver and Mains Unit Kits as above,
including set of specified valves, and Peto-Scott S.5.6
Cabinet, but less Speaker. OR COD

CASH .0.D.
CARRIAGE PAID. £24 10 0
or Deposit £5 10 0 and 11 monthly payments of 38/-.

errrmrrrnPOWER UNIT KT ’

NUMBERED ADDRESSES.

For the convenience of private advertisers, Iotters
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 advertisément charge, which must
include the words Box 000, ¢/o “ The Wireless World.””
All replies should be addressed to the Box number
shown in the advertisement, c/o “The Wireless
World,”” Dorset House, Stamford Street, London,
S.E.1. Readers who reply to Box No, advertisements are
wamed. nst ding. vemitlance through the bost
except in registeved envelopes; tn all such cases the use
of the Deposit System is ded, and the lop
should be clearly marked ** Deposit Department.”’ i

&% DEPOSIT SYSTEM.

. Readers who hesitate to send money to advertisers
in these columns 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 fot decision is three days, coumnting
frorp receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If 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
nodifferent arrangement between buyer and seller, each
payscarriage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bxhty. For all transactions up to {10, a deposit fee of
1/~ is charged ; on transactions over £1o and under
£50, the fee is 2/6 ; over £50, 5/—. All deposit matters
are dealt with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to Hiffe & Sons Limited.

SPECIAL NOTE.—Readers who reply to advertise-
to their iries’

ments and receive no are
requested to regard the silence as an indication that the
- goods advertised have already been disposed of, Adver-
tisers often receive 50 many enquiries that it is quite.
impossible to reply o each one by post. When sending
remittances direct to an advertiser, stamp for return
should also be included for use in the event of the

If W. B. Spaaier js required with the above Kits add 29/8 to:
Cash or C.O.D. price, or 2/9 to each monthly payment.

RECEIVER KIT-BITS i i i67n

C.0-D. or Carriage Paid.

£ s d:
1 Eddystone No. 973 Slow Motiondial .........civeeenies . 10 6
1 Polar “ Q.J.” Slow motion reaction condenser, 0. . 8 0
1 Claude Lyons 8.T.250 Tapered voluroe control potentiome
L. 250,000 OBINE, v ... .errseois i ans 3 6.
1 Claude Lyons 2163 Rotary D 38

1 8et of 9 coils complete with L
} Polar type E .00016 variable condenser......
Colvern-compression 100 m-mids. condenser. ..

6 Eddystone type 900 Microdensers, 100 m-mfde. 310 0

1 T.C.C. type M fixed comdenser .0001 mfd....

1 Graham Farish 100,000 6hm Ohmite. .. .

7 Screening CBNE. .. ..v.oenvaesiancernoannan
1 Peto-8cott Plymax Chasai: * withaluminium front . :
B see 10 0
VALvEs Set of 5 specified Valves for Receiver:

Portion ... ... .. ..

£4-10-6

AS SPECIFIED —

front plate. Ready drilled. Exact
1 Rich & Bundy Mains Trensformer, type 239, primary 8§ o d.

PETO-SCOTT PLYMAX CHASSIS
to specification.
200/256v. 50 cycles; secofidaries, 3500350 volts, 100 mA.

12”7 X 16”7 X 23" with aluminium
10/-
POWER UNIT KIT-BITS '
4volts 2.5 amps. centre-tapped. 4¥olts 2 amp. centre-

tapped ; 4 volts, 6 amps. centre-tappes 220

1 Telgen D.R.3 L.F. Transformer 1-3.. .. 8 6

* 1 Bulgin L.F:21 Smoothing choke 15 henry: 15 6
1 Peto-Seott Plymax Choassis 8”x15"x3" ..... .86
VA LVEs Set of 2 Specified Valves for Mains Unit'
Portion v e e e 1136

AS SPECIFIED ———
PETO-SCOTT PLYMAX CHASSIS

8”x 15" x 3" Exact to Specification 8 I 6

RECOMMENDED
PETO-SCOTT CABINET

An exquisite, hand French-polished Cabinet Cash or ¢.0.D,
in beautiful Walnut finish. A superb example

of Peto-Scott’s famous cabinet craftsmanship.
Ready drilled for the Olympic S.5.6. Inside =
Dimensions 163" wide X 121" deep X 25" high.

EXPORT ORDE Rs Simply send full cash value

? plus a suitable amount for
half carriage charges ard any surplus will be immediately
refunded. Packed free, we pay half carriage. ~ Air Mail charges-
extra. PETO-SCOTT, established in 1919, are’ the largest
Radio-by-Mail House in the World. Hire-purchase terms
are NOT available to Irish or Overseas Custonvérs.

PETO-~SCOTT CO. LTD.
77CITY.RD.,LONDON, E.C.1 'Phone: Clerkenwell 9406/7
West End Showrooms: 62, Righ Holborn, London, W.C.1.

] Est. 1919.

proving

Post free 4/10

Receivers and Amplifiers, Etc.—Contd.

MIDGET Receivers, every ome brand new, working off
L A.C. and D.C. malns, 100-130  or 200-240 volts, by
universal adaptor included, all incorporate M.C. speaker,
provision for gramophone pick-up. L. and M. wave, com-
plete with valves, etc., Emerson’ 5-valve chassis {as abovel,
sealed cartons, £3/15; above chassis incorporated in hand-
some figured cabinet (10x7Y%x5%), list 10 guineas, at
£4/6/3; (12 each: following only) - Emerson model (3},
321 A.W. Chinese lacquer, ebony and gold, carrying
handle, 9% wide, 8lb., list 12 guineas, at £8/5; model (1)
339/ A.W., black lacquer and chromium, with candle,
10% wide, 7Ib., list 10 guineas, at £6/18; model (2)
350 A.W., Credenza cabinet, with swing - doors, list
11 guineas, at £7/8/6; model 1, 2, 3, are superhets.,
and have built-in aerial: Emerson car radio model 965
6-valve, fits all cars, 9x5X6, installation requires drilling
only 2 holes, complete with valves and ignition filter sup-
pressor equipment, with remote control unit for clipping
to steering column, list 15 guineas, at £9/12.—Degallier's,
4,1 Coryton House, 21, Upper Marylebone St.,