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§ '; AGAINST LIGHTNING
1 o~ Stning strikes through Wireless Aerials. Make
( ’ # your home safe. Fix a Graham Farish “ Gard” I'ﬁ
/i

between Aerial and Earth Lead-in,
« CGRAHAM FARISH, LTD., MASONS HILL, BROMLEY, KENT.
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Making a
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An All-Wave
Recelver
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Making Short-
Wwave Chokes,
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Carries £100 Guarantee
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UNIFORMITY

BETTER RADIO
RECEPTION

Be a crific for once. Swiich on your Set
and listen—listen critically. s the bass
rich and full—is the treble brilliant, clear
cut? Can you get the volume you want?
And will it bring in the stafions it used to?

s a simple matter o make your Set
like new again You can easily give it
a new lease of life. With the right types
of Cossor Valves (your dealer knows
them) you can improve its perlormance
out of all recognition—it's surprising
wh‘a difference they make.

Send for a free copy of the bﬂ-pa‘e‘Couor
Valve and Wircless Book which contains »
wealth of interesting and useful information
including Radio Definitions—Useful Circuits
—List of Stations. etc. Please use the Coupon

2:VOLTY TYPES

PRACTICAL WIRELESS

duly 151, 1933
®

EFFICIENCY

LONG

LIFE

i e i Mutuai

Tope Fkv’r?::l Vooll: lmpad FAa:t‘o’r Con:::::-nu it
*215 S.G. 15 | 120-150 | 300,000 | 330 110 16/6
*220S.G. b/ 120-150 | 200,000 {320 1-60 166
*220 V.S.G. -2 120-150 | 110,000 | — 16 16/6
210R.C. 4 75-150 50,000 | 40 08 7/
*210 H.L. U 75-150 | 22,000 24 110 Ti-
*210 H.F. 1 75-150 { 15,000 24 15 7-
*20DET. 4 -1 75-150 | 13,000 | 15 1-15 7.
210 L.F. <) 75-150 | 10,000 14 14 ! -
215 P. 15 75-150 4,000 9 225 89
220 P. -2 75-150 4,000 9 2-25 89

- 220 P.-A. 2 100-150 4,000 16 400 89
230 X.P. 3 100-150 1.500 45 3-:00 12/-
230 P.T. 58 100-150 — — 20 17,6
220 H.P.T. 2 100-150 = —_ 25 17/6
220P.T. -2 100-150 — —_ 25 17/6
210 D.G. ki) 75-100 | 27,000 51 019 20)--
240 B. 4 [120-150 | crass -8 AMPLIFICATION | 14/-

* These Valves available with or without Metallised Bulbs.

To A C.COSSOR LID.

Melody Depd., Name

Highbury Grove,
tondon, N 5.

Please send me free
of charge, a copy of
the 40-page Cossor
Valve and Wireless
Yook B.17.

Address

Trac. 1/7/33.

KINGS
OF THE
AIR

A. C. Cossor Lid., Highbury Greve, London, N5  Depors at_Birmingham, Bristol, Giasgoni,
Leeds, Liverpool, Manchesier, Newcasile, Sheffield, Belfast, Cardff and Dublin. o S
3042,
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ROUND 722 WORLD of WIRELESS

Still Forging Ahead
HE number of receiving licences in force
in Great Britain at the end of May,
1933, was 5,576,500 owing to an increase
of 289, 400 durlng that month. The six
million mark should be reached very soon
and the Radio Exhibition in August, no
doubt, will give us a good start towards the
seventh million. Great Britain is * well
away” at the top of the list of European
 broadcasting systems.

nique of speaking before the microphone.
In this way, it is believed, public speakers
may be trained, as for radio talks slovenli-
ness in speech must be completely avoided.

Linking Up Swiss Radio
HE.- Swiss broadcasting system, with
the recent addition of Monte Ceneri,
has now permitted the interlinking of Bero-

miinster, Sottens and Radio Lugano not

subscribers to listen. to these radio enter-
tainments.

Monte Carlo on the Air
OWNERS of wireless sets capable of
receiving distant and low-powered
stations should tune into Nice-Juan-les-
Pins (249.5 m.) on the evening of July 8th,
when the studio will relay a concert from
the Terrace of the Mente Carlo Kursaal.
The station proposes to carry out a

 National Broadcast of a German Trial r
IN one of the Berlin Law Courts the
Ministry of Propavanda, similar to
the custom prevailing in Russia, has
installed microphones in order that the i
proceedings may be recorded and later,
at a more convenient hour, broadcast
through the transmitters.

Tuning by Light .
CCORDING to the New York
Times, Paul MacGahan, an en-
‘gineer of the Westinghouse Electric and
‘Manufacturing Company of America,
has invented a ¢ shadow ’ meter which
greatly facilitates the accurate tuning of
a wireless receiver. The gadget consists
of a small rectangle of transparent
matemal in the front of the cabinet,
‘over which a, shadow travels, as the
|station is tuned in. At the outset the
darkened line is a broad one which
'gradually narrows as the set is tuned
‘close to the.desired frequency. The
'meter itselfis formed by a small alumini-
um vane which is mounted on a moving
coil and in front of which a small shutter
has been secured which masks the rays

cast by a small lamp. In its normal |

THE STANDARD—

‘“ Practical Wireless” on September 24th
last created an entirely new standard in radio
journalism. It guarantees receivers described
in its pages to function in the manner claimed,
and to give free advice to every reader !

THE STYLE—

It is naturally a soufce of extreme satisfaction
to us to observe that so many of our features
have been copied, thus paying tribute to our
originality and enterprise.

—AND THE PACE

“ Practical Wireless > always publishes first-
hand information on the latest developments
tmmediately they are.available to the public—
not before! An inspection of our pages to
date will show that we faithfully observe our
duty to the reader in providing accurate and
up-to-date information—in a phrase, real,
reliable, and unvrivalled reader service! We
shall continue to watch and to safeguard the
interests of the home constructor !

g

series of similar relays during the season.

i

: German Interval Signals
LTHOUGH, for the majority of its
broadeasts, Niirnberg relies on
the mother station, Munich, for its
programmes, the two studios have
different interval signals.  Niirnberg
has adopted a five-note phrase from The
Mastersingers, and Munich a short theme
from Wagner’s Parsifal. Both are given
in the form of bells.

Tuning in the Brewery !
EVERAL of the Milwaukee and St.
Louis breweries have installed
wireless transmitters at Headquarters
for the purpose of direct communication
with their motor lorries. In this man-
ner, cars fitted with receivers can
receive immediate instructions regarding
the delivery of beer. In some instances,
these motors possess apparatus allowing
them to remain in congtant touch with
the brewery.

Radlo Tessin’s Interval Signal

HE Monte Ceneri transmitter now
\ testing temporarily on 1,145 m., as

position, namely, between stations, the
shutter blocks out the light rays and thus
provides a wide shadow. As the condenser
,dial is turned ang the set tuned, the small
'vane revolves until at the moment sharp
tuning has been reached; the shutter is
almost parallel to the rays of the lamp thus
icasting the narrowest shadow or hair-line
hon the meter dial.

Teaching Americans the Teehnigue
Speaking

AT Georgetown University, Washington

D.C.), ,special classes have been

formed for training students in the tech-

of

only with the principal Swiss centres but also
with cities in neighbouring countries.
Special pupinized cables through Geneva
and Lausanne will allow concerts from
Paris, Lyons, or Marseilles to be broadcast
through Sottens; Basle feeding Bero-
miinster, connects Switzerland with Stras-
bourg or Frankfurt-am-Main ; Zurich with
Stuttgart and Berlin, or through St. Gall
with Vienna, and Monte Ceneri through
Lugano can transmit programmes emanat-
ing from Milan and Rome. Iniaddition, the
Post Office authorities have organized a

service which will allow 300,000 telephone

an interval signal has adopted the chimes

of the bells of the Campane di Pazzalino,

t}xln O(c:olld church in its immediate newhbour-
0

Through Strasbourg to Verdun

THE Strasbourg studio is widening its
sphere of action and promises during
the summer a series of interesting relays of
celebrations taking placc at Metz and
also at Verdun. Unfortunately, France,
generally, is badly supplied with cables
suitable for the transmission of music, and
until special pupinized lines have been laid,
oxierhead cables must be used for these
relays.
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French High-power Station
\X[ ORK has already been started on the

vV 120-kilowatt PTT transmitter to be
installed at Thourie, some 40 miles to the
North of Nantes, and it is expected that the
station will be working towards the end of
the year. If the French papers are to be
believed the number of wavelengths avail-
able in the new Lucerne Plan for France
will not permit the inclusion of special
channels for the privately-owned trans-
mitters, and on this assumption, with the
bringing into operation of Thourie, such
stations as Radio Normandie (Fécamp),
Radio Lyons, etc., may be compelled to
close down. It is further reported that the
sum of two million francs has been voted
for the reconstruction of the
Pontoise Poste Colonial short-
wave transmitter, and that the
power is to be increased from
15 to 50 kilowatts.

Belgian Railway Radio
THE great success obtained
by the installation of a
wireless receiver and Joud-
speakers in one of the Belgian
expresses has induced the au-
thorities to consider a similar
equipment of a large number
.of trains running on the Arlon-
Brussels-Ostende route, and
between Liége-Charleroy-Mons
and Paris. The carriages will
also be supplied with head-
phones for the use of travellers.

Jamming the Russians
PPARENTLY Soviet pro-
paganda broadcasts can
no longer betheard by German
listeners, as on evenings when
special transmissions are given
for their benefit, the Nazi au-
thorities jam the wavelengths
used by Moscow and Leningrad.
French radio fans complain that
when the Radio Strasbourg news
bulletins contain references to
German political matters, the
broadcasts are also subject to interference.
If this is the case, all the heterodyning on
‘the broadcast band is not necessarily
‘accidental !

Spain’s High-power Station
HE original plan for the reorganization
of the Spanish broadcasting system
is making progress, inasmuch as the govern-
ment has officially stated that the sum of
four million pesetas has been earmarked
for the construction of a 100 kilowatt
transmitter at Madrid; it will, however,
be entirely under State control. Economic
conditions may not permit the installation
‘of big stations at Barcelona, Valencia, and
San Sebastian, but a promise has been made
to increase their power to 20 kilowatts.

‘Radio Toulouse
LTHOUGH on various occasions it has
been stated that the French State
had definitely refused to authorize the
working of the new St. Agnan high-power
transmitter, it is now rumoured in Paris
that the Minister of Posts and Telegraphs
has unofficially declared that a permit may
be granted to the new station within the

next few weeks,

L A
INTERESTING and TOPICAL i
PARAGRAPHS 2
L |
French Broadeasting Bill

OTWITHSTANDING considerable
opposition the French Government

has succeeded in passing the new bill con-
cerning radio receiver licences and taxes
on valves, which is to provide an income for
the transmitters to whom authority to
broadecast wireless programmes is granted.
The French listener, who so far has reccived
such entertainments without payment,
must now pay a fec of roughly 8s. (at par)
per annum for a valve set and the equiva-
lent of 2s. 6d. for a crystal receiver. In

e ;
THE KING’S RECORD PRESSED.

..- . = e

A few late workers at the H.M.V. factories al Hayes looking at
the first pressing of a record of The King's Economic Conference
Speech, which was made by * His Master’s Voice" and broad-

cast the same evening by the B.B.C.

addition, a tax is levied on valves; it varies
according to the value from 6d. to 10d.
per unit. In order to encourage educational

SOIVE THIS?

Problem No. 41.

Hepworth had a two-valve Det.-L.F. trans-
former-coupled set which gave good reception.
Wishing to increase the volume, however, he
converted the set into a three-vatver with two
L.F. stages. The of these was R.C€.
coupled and the second, transformer-coupled.
After the set had been altered Hepworth found
that it would not oscillate at all on the Jong
waves, and only over a few degrees of the dial
on medium waves, unless & higher voltage
than previously was applied to the detector
high-tension positive tapping. Why was this ?

SOLUTION TO PROBLEM No. 40.

When fitting the grid-bias plugs to the fiexible leads,
Smith had inadvertently fitted the negative piug to the
positive lead, and vice versa. Reversal of the plugs
enabled the receiver to function satisfactorily.

The following reader received & book in connection
with Problem No. 39. His was the only correct
I solutlon received.

T. Pilkington, 1 Law Street, Accrington, Lancs.

institutions to listen to lectures and talks
provided by the State studios, public schools
will not be required to pay these taxes.

Lucerne Wave Plan
HATEVER decisions arc taken at
the Conference in respect of the
new allocation of broadcasting channels,
it is hardly likely that the amended plan
will be brought into force before January,
1934. Listeners, generally, in most conti-
nental countries will be given six months’
notice before the date on which their
stations change over to the allotted wave-
lengths. In the meantime, there is no
doubt that considerable testing and experi-

menting, after broadcasting hours, will be
carried out by individual trans-
mitters, but it is evident that
the actual ‘“‘ general post” must
take place on one and the same
date if chaos in the ether is to be
avoided.

Holland’s 570,000 Listeners !
CCORDING to recent stat:
istics there were 280,610
owners of wireless apparatus in
Holland in April, 1933, and a
further 291,628 subscribers to
the radio distribution network.
. The proportion of listeners to
population is high, working out
at roughly 7 per cent. No re-
gistration is in fored in Holland,
and figures relating to the num-
ber of wireless enthusiasts are
based on the membership of
broadcasting associations ; it is
therefore estimated that Holland
must possess at least another
hundred thousand or more * free
lances.”

. Switzerland and the Lucerne
Plan
LTHOUGH definite wave-
lengths have not yet been
allotted, there is a likelihood
that some alteration will be
made in the channels allocated
to the Swiss transmitters. Beromiinster,
however, will probably work on about 539
metres, and Sottens will take over the
frequency now used by that station. On
the other hand, although Monte Ceneri has
carried out tests on 1,145 metres, there is
every possibility that it may have to work
on the lower part of the broadcast band.

Vienna Retains its Position
ITTLE change is expected in the wave-
length of the new Bisamberg trans-
mitter ; it is probable that it may be told
to transmit on 515 m. a8 against 518.1 m., to
which, up to the present, it has been tuned.

School of Accountancy : Change of Address
E are informed that the School of
Accountancy has removed its head-
quarters for England and Wales to Bush
House, London, W.C.2, which is one of the
most modern office buildings in Europe and,’
in its new headquarters, the school has’
installed a highly efficient organization,
which must prove of great advantage to its
many students at home and abroad.

H.M.V. Move
S from June 1st, the new address of the
Gramophone Co., Ltd., is 98.108,

Clerkenwell Road, -London, E.C.1.
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¢ Practical Wireless **
always gives first-hand
information !

NVENTING, it is true, is an art, and any

new development of fundamental

importance, based on a good and sound
new idea, is what we call an * invention.”
Yet, important as it is, the good idea is
only the initial step, and sometimes more
spirit and work is involved in turning an
invention into practice, and adapting it to
the technical requirements, than in the
initial inventive idea.

So, after having found the principle of
the new iron cored coils satisfactory further
work meanwhile has been done to adapt
the new principle to the practical require-
ments of radio technique, and to utilize
the chances it offers to the utmost possible
extent.

Before describing the latest improvements
thus achieved in Ferrocart coils, the funda-
mental considerations which induced me
to create the new coils may briefly be
outlined.
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Fig. 1.—An air coil has a weak magnetic
field, the lines of force are strayed out and
many turns of wire are required to attain
a certain amount

of inductance.

Fig. 2.—By introducing

an iron core the field is

I it greatly intensified and

ANSZZN 3 A concentrated, therefore

ESSNSSUNSNISNSSY much  less  turns  of

wire are required to 'obtain the same amount
of inductance.

Physical Considerations

From a physical standpoint it is a very
simple fact that the dimensions of a coil
can be considerably reduced by winding it
on a magnetic core, while the efficiency is
increased simultaneously by the core.
Fig. 2 will demonstrate this. The air coil

\

Fig. 3.—In a solid iron core, considerable
eddy current losses are induced by the alternat-
ing magnetic field.

OILs

IMPROVEMENTS IN THE NEW
TUNINGC COILS EXPLAINED
BY THE INVENTOR

length of wire required, the ohmic resistance
of the coil, of course, is greatly reduced, and,
due to the concentration of the magnetic
field and avoiding of leakage field, any
screening cover may be arranged very
closely to the coil, and no additional losses
will be produced in it by the leakage field.

Practical Difficulties

Accordingly, you might think it a very
simple matter:to make a small and highly™
efficient high-frequency coil by simply
winding it on a magnetic core. Practically,
however, it is not possible to do so ; on the
contrary, a simple test will show that the
losses of a H.F'. coil are advanced enormously
by introducing a piece of iron into its
interior space. This is because very con-
siderable eddy current losses are induced
in a solid core (Fig. 3). To prevent these
eddy currentlosses, the core of low-frequency
transformers and chokes is built up of a
plurality of thin sheet iron plates with
Intermediate insulating layers (see Fig. 4).
However, as I ascertained by tests in my
laboratory, even this method cannot be
applied in case of high frequency, for the
eddy currents arc inoreasing with the
square of the frequency, and so they are
one million times higher at a frequency of
1,000 kilocycles than at a frequency of
1,000 cycles. 1, therefore, tried to build
up the core of insulated iron powder as per
Fig. 5, but as it is very difficult to safely
insulate the particles from each other and to
prevent capacitive coupling between the
particles, no definite success ecould be
obtained even by this method.

A New Idea

Having found out that neither the finest
lamination nor subdivision into pulverous
material is sufficient alone, I tried to com-
bine both methods, arranging very small

Fig. 4—In the case of low frequency, these
eddy current losses can effectively be avoided

by building up the core of many sheet iron g

laminations. As the eddy current losses are

increasing with the square of the frequency

this method cannot be transferred to hi
frequency.

on the left, (Fig. 1.) although being large, -

has a very weak magnetic field, and a great
deal of the lines of force are strayed out.
By introducing an iron core (coil on the
left) the lines of force are concentrated
and intensified ; therefore, much less turns
of wire are required to obtain the same
amount of inductance. By reducing the

Fig. 5—A core made of iron particles mixed

with insulating material. It is impossible
absolutely to insulate the particles and prevent
eddy current losses in this way, as there are
forming dielectric displacement currents due to
capacitive coupling between the particles.
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(Fig. 6.—A combination of the two methods,
'arranging a mixture of iron particles and
insulating material in very thin layers on an
insulating material,

insulated magnetic particles in very thin
|layers separated from each other by inter-
"mediate insulating layers. Already the first
tests in this line proved this method to be
very effective, and after further improve-
ments as regards insulating methods, size of
‘particles, etc., the Ferrocart in its present
‘form resulted, the structure of which is
shown by Fig. 6.

Coil Development

It is one thing to make a new invention,
and another t0 make it practically appli-
cable. So, having developed the suitable
magnetic material, the matter was not
finished, as considerable work still remained
to be done, consisting in creating coils of
‘suitable construction of the new material.
'Figs. 8 o 10 shows the progress made along
this line.in the last months, and the great
progress of the new coil types as com-
|pared with the first toroid coil will be
‘obvious. Special attention has been de-
;‘vobed to convenient construction so as to
make the adjusting and fitting as simple
as possible, and to create a compact self-
‘contained inductance element. Fig. 8 is a
itoroid coil of obsolete type. It is difficult
to wind, and matching has to be effected
by inclining the two halves against each
other, putting the coil into a box and filling
up the box with a filling mass to solidify
‘the whole. Subsequent matching is not
Ipossible. Also the quantity of Ferrocart
‘mateérial required is very considerable.

Fig. 9 is a modern so-called pot-coil. A
very small cylindrical coil is automatically
wound on a coil-former of insulating
material, and is perfectly enclosed in Ferro-
cart material. Between the Ferrocart pot
and the Ferrocart cover there is arranged
an air gap, and by screwing down the
centre screw this air gap is.varied and the
inductance varied accordingly. Matching
can thus be effected very easily, and re-
adjusting is always possible. The shell
coil, shown in Fig. 10, is built after the
principles of the shell type transformers ;
the core is stamped out of Ferrocart plates
'without any wastage in stamping,
Fig. 11 is an inducs
tance element em-
bodying}coils of this
type. The coil in
Fig. 11, looking like
a little accumulator,
is fitted in a trans-
parent cover of in:
sulating  material.
By a special device
the magnetic bridge
which is to close the
magnetic path of
the core can be

moved to and fro to vary the
air gap. The terminals are /-
arranged in the cover, This f
little inductance element can
be fitted very easily, little holes
being arranged in the bottom
and cover for this purpose.i Also
several elements can be arranged
in the form of a coil block as per
Fig. 12, to form a band-pass fil-
ter unit or a short long-wave set.
As is well known, in modern
multi-stage receivers with one
knob control, it is very impor-
tant to have accurately
matched inductances. In case
of air coils, matching has to be
made when winding the coils,
by removing some of the wind-
ings. Subsequent matching of
the screened coils fitted in the
receiver cannot be realized
with air coils, though this would

/FC/;

tion

Fig. 9.—A pot coil. The wire coil (C) is
completely enclosed in Ferrocart material (F).
By handling the centre screw (S) the Ferro-
carl cover (FC) is approached to the core (F)
and the airgap (a) is varied accordingly by
pressing together the rubber ring (r). The
inductance easily can be matched after the
coil is fitted in the receiver, which is a further
important advantage of the new coils over
air coils and the old Ferrocart coils.

3
£:

Fig. 10.—A shell coil which is very useful
from a practical point of view. The thimble
gives a comparison of the size.

Fig. 7—The"small local eddy
currents forming in the compound
mass due to insufficient insula- be
and capacitive
are locked up by the intermediate
insulating layers.

be theideal way of trimming the set. With
the latest construction of Ferro- o~ A
cart coils, on the contrary, this E

§

ideal method can easily be ap-
plied, and I consider this a
very appreciable additional ad-

July Tst, 1933

Fig. 8—The first type

of coils with Ferrocart

core. The coils of this
kind are inconvenient
to be wound and

matched, and although
by far superior to air
coils they are still rela-
tively clumsy. ub-
sequent matching is not
possible as they must
made stable by
putting them into the
screening box and filling
up the box by a filling

coupling,

Fig. 12.—Secveral of the coils of Fig. 11 can
be combined in form of a coil block to form
a band pass filter unit or a short long-wave set.

vantage of the} new coils over air coils,
being. of greatest importance from a
practical point of view. Comparing
the latest types of coils with the
first toroid coil, it will be evident that a
further important step forward has been
done by creating these new types of coils,
augmenting considerably the superiority of
the new principle of coil construction. The
primary advantage of the new coils, of
course, consists in their low losses. As
you know well, decreased losses mean
reduced damping, and so improved selec-
tivity, which is the most important property
of a modern receiver.

In conclusion I may point out I always
was convinced that, in spite of the rapid
progress already realized in the last decade
in radio technique, there remained still a
wide field open for improvements in the

components of radio receivers.

Starting from this contem-
plation, I developed the
Ferrocart coils, and I feel sure
further progress will follow.

e tan S

b a- c d e f
Fig. 1\.—An induclance element consisting of a shell type core (a), the wire coil (B), the miagnet bridge (o), the
transparent casing of insulating material (d), and the transparent cover of insulating material (e),
element is shown at (f).

The complete
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S short-wave broadcasting continues
to increase in popularity, there is a
rapidly-growing demand for all-
wave receivers, that is, receivers which
will tune, not only to the ‘medium and
long-wave bands, but also to the short and
ultra-short waves. Innumerable difficulties
present themselves when an attempt is
made to design sets of that type, but there
i8 no doubt that they will have to be
solved in the very near future, if broad-
casting is to continue at its present rate of
progress.

Of course, it is a simple matter to receive
short-wave stations on a standard long-
wave set by using an adaptor or converter,
but this is not sufficient; the system is
clumsy and inconvenient. I have for some
time been interested in the problem of all-
wave receiver -design, and have experi-
mented with a number of different arrange-
ments with varying degrees of success.
It is at once ev1dent that an all-wave
receiver must be in the nature of a com-
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out a fairly simple
form of construc-
tion both for a
tuning coil and
for a choke, and it is pro-
posed to describe these com-
ponents so that you can try
them for yourself.

The Tuning Circuit

Before dealing with the
constructional work, it will
be best to explain the general

0201 g Sop

Designed by Togni

ATLWAVE RECEIVER

In this Article the author tells you how to make a
tuner for long, medium, and short waves, and also how
to make a “

universal’ H.F. Choke
Q000
G‘ G
' o
Grogal -

features of the tuner by re-

ferring to the circuit diagram &7V
of Fig. 1, which shows it i
connected up in}a Det.-L.F.

cireuit. There are three 7
tuned windings, short-wave, <7
medium-wave, and long-

wave, and these cover wave- gg;;;y
length ranges of about 20 to

50 metres, 250 to 550 metres .o,

and 900 to 2,000 metres
respectively, when tuned by

<

P2 25

a good (low minimum capa-
clty) .0005 mfd. condenscr.

8-Rib Ebomile Corl Former

=
=
Fig.

o G8A wominaty

promise, since the circuit requirements
on wavelengths below, say, 100 metres
are somewhat different to those higher up
the wavelength scale. At the same time,
1 have found it quite possible to make an
instrument which shows a high degree
of efficiency on the longer waves, and yet
which will give good reception of the
more powerful short-wave stations.
am quite convinced that at present it is
impossible to design a reasonably priced
set for home construction that is equally
efficient on all wavelengths between 15
and 2,000 metres, but I think that if the
advantage of fairly good S.W. reception
can be combined with very good reception
on higher wavelengths, without appreciable
extra cost, it is worth having.
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Quite naturally, the most important
components in an all-wave set are the tuning
coils, but the high-frequency chokes must
also be designed specially for the work
they have to do. I have therefore worked
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Fig. 2.— Winding data for the all-wave tuner.
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|.— Circuit diagram of a det-L.F. receiver using

the all-wave tuner and H.F. choke described.

A second short-wave tuning range could
have been added, but it was considered
that the extra complications involved would
not be worth while in view of the fact
that nearly all S.W. broadcasting takes
place on wavelengths below 50 metres.

By pulling out the knob of the three-
point switch marked S1. thg two larger
windings are short-circuited and the set
tunes to the short-waves. When S1
is pushed in, the single-pole switch S2
gives long waves (knob pushed in) and
medium waves (pulled out).

Reaction

The reaction circuit is unusual and
interesting, since two separate windings
are joined in series “through” a
.0002 mfd. variable condenser.
Thus, when the tuner is set to
short-waves, one reaction wind-
ing is short-circuited by switch
S1, and the moving plates of the
reaction condenser are connected
to earth. By using this arrange-
ment the switching system is sim-
plified and hand capacity troubles are
avoided. To ensure that reaction control
shall be equally effective on every waveband
a “universal” H.F. choke is employed.
This really consists of a long and short-wave
winding connected in series,” but no switch-
mg is required because the S.W. winding
is ineffective on long waves, whilst on
short-waves the H.F. currents are kept
well in check by the S.W. winding.

' Making An All-wave Tuner

The form of construction employed for
the all-wave tuner is perfectly simple
and straightforward, as can be seen from

(Continued overleaf)
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(Continued from previous poge)

Fig. 2, and differs only from that of the
usual dual-range tuner in so far as two
extra windings are added.

The materials required are :—
~ Onge 4in. length of No. 12 *“* Becol ” 8-
ribbed Ebonite Coil Former 24in. (outside)
diameter.

Seven 6 B.A. Terminals, with soldering
tags.

loz. 36 s.w.g. Enamelled Wire.

One Short Length 18 s.w.g. Tinned Cop-
per Wire.

First of all the ebonite former must be
prepared by making three sets of notches
in the ribs at the positions indicated in
Fig. 2. These are each }in. wide and
4 in. deep, and can easily | o2
i be made with a small file,
unless a lathe is available,
in which case the task

~alaa/ LreSet

PRACTICAL - WIRELESS

can be soldered to their respective terminals.
To avoid confusion it is-best to dd this job
systematically, starting at the bottom of
the former and working upwards. Pull
each wire so it is just taut and then cut it
off to such a-length that it will comfortably
reach the terminal ; scrape off the insulation
and apply a spot of solder after lightly
smearing with flux. It will be noticed
that two wires go to each of terminals 2,
3 and 4 ; the ends of these can conveniently
be twisted together before soldering.
That completes the constructional work
and the all-wave tuner is now ready for
use. The easiest way to attach it to the
baseboard is by means of a wooden dise
14in. diameter and {in. thick. This can
be screwed in position and the ebonite

£L7T-
HT—-

will, of course, be still
further simplified. When
doing the work by hand,
it will be found that it can
be carried out most ac-
curately by making a small
cardboard template like
that shown as a detail to

& Aot Sevitch Se.
N

Fig. 2. This can be laid
against :the edge of each

rib in turn, while the
notches are filed ‘out.
Next, seven 3in. holes

must be made round the
upper end of the former to
receive the 6 B.A. ter-
minals.

Tt Switch

a?

former will be a
tight fit over it.

Winding the Tuner

Having prepared the
former, winding can be
‘commenced.
making two very small
holes near one of the lowest notches,
anchor the end of the 36 gauge en-
amelled wire in these, and leave a length
of about six inches on the inside of the
tube. Now wind 75 turns in the bottom
set of notches, pass over the second set
and put on another 75 turns. This
completes the long-wave tuning coil, so
two more small holes must be made and
the wire anchored in these. The combined
long- and medium-wave reaction coil
comes next and is wound in the third set
of notches. This winding must go in the
opposite direction to that of the tuning
coil and consists of 65 turns of the 36 gauge
wire ; the ends can be anchored as before.
The medium-wave tuning coil is wound as
a single layer on top of the ribs and starts
3in. away from the reaction winding.
Forty-five turns are put on in the same
direction as the long-wave tuning coil, the
ends being secured in just the same way
as those of the other windings.

We next come to the short-wave reaction
coil, which has six turns of 36 gauge wire
wound in the same direction as those of
the other reaction coil (that is, opposite
to those of the tuning coils). La,stly, the
‘short-wave tuning coil is wound. Only
four turns of 18 gauge tinned copper wire
are used for this, and they are taken in
the same direction as the turns of the other
two tuning coils. They are wound over
the ribs, but instead of being touching
each other, a space of about }in. is allowed
between them. The wire should be kept
quite tight while winding, and, to prevent
subsequent slipping of the turns, it is well

Fig. 4.

to melt a spot of sealing-wax over them |

where they touch the edges of the ribs.
And now the ends of the various windings

e B
ooo2 Reaction Condenser

Pictorial wiring plan for
Start by Tuner and H.F. Choke described.

Making the H.F.
Choke

In regard to
the ‘‘ universal
H.F. choke; the
materials required are :—

One 3in. length of No. 2 “ Becol 7 6-
ribbed Ebonite Coil Former lin.
(outside) diameter.

1 oz. 38 s.w.g. Enamelled Wire.

One Short Length 36 s.w.g. d.c.c. wire.

Two 4 B.A. Terminals, with soldering tags.
The arrangement of the windings is
illustrated in Fig. 3, from which it can be
seen that the long-wave portion is divided
into six sections, each of which is placed in
a notch %in. wide by {sin. deep; the
short-wave portion consists of a single
layer wound in a +¢in. deep groove l}in.
long. First of all, then, the notches can
be made with a saw, again using a template
as a guide, and the grooves are taken out
with a flat file. The terminals are next
fitted into the ends of the former, which has
a }in. hole running through it. Ifa 4 B.A.
tap is available, the ends of this hole may
be threaded by that means, but alternatively,
the terminals will make their own thread
if a little force is used.

Solder the end of the 38 gauge enamelled
wire to the terminal nearest the slots and
then wind on 1,050 turns, putting 175 in
each slot. After filling the last slot, solder
the end of the 38 gauge wire to one end
of the 36 gauge (double cotton covered)
wire and put a single layer winding of the
latter in the 13in. long groove. If the
turns are kept close together, it will be
found that just about 100 can be fitted in
the space provided. Finally, cut off the
wire and solder it to the second terminal.

£rth.
the

Tuner and Choke Connections

All connections for the tuner and choke
can be followed by making reference to
Fig. 1, but to assist those few readers who
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still fight shy- of ecireuit.diagrams a_pictorial
wiring plan showing the detector valve
only is given in Fig. 4.

The .0001 mfd. pre-set condenser in
series with the aerial lead is absolutely
essential since, without it, the set would
probably fail to oscillate on the short-wave
band. It is also of particular importance
that the .0005 mfd. tuning condenser
should be a really good one designed on
“low-loss ” principles and having a low
minimum capacity. A bakelite dieleetric
condenser, though it might be perfectly
satisfactory on wavelengths “above -300
metres, is quite useless for short-wave
work. A good slow-motion, or vernier,
dial must be used with the condenser, and
one giving a ratio of about 100 to 1 is to be

preferred. As an alter-

ol native to the vernier

7rang /w"e"' dial, a .00005 mfd. vari-

able condenser might be

connected in parallel

with the normal tuning

condenser, and this ecan

then be used for *search-

ing” on short waves, after

making a rough adjust-

ment on the .0005 mfd.
component.

The reaction condenser
may be of either the air-
or solid-dielectric pattern,
either kind being equally
effective.

Notice the H.F. choke
connections ; the terminal at the short-
wave end must be joined to the plate
terminal on the detector valve holder.

Although only a Detector-L.F. circuit is
given, it would not be a difficult matter to
arrange two similar tumers in an S.G.
cireuit and in that case the reaction windings
of the aerial tuner would not be used.
Ganged tuning is quite out of the question
for short-wave reception.

{A SWITCH IMPROVEMENTI

O} 1

USH-PULL switches often give trouble
after a time owing to faulty contact
between the springy metal strips and the
plunger. This deterioration can be very
largely avoided by enclosing the switch
in an airtight case., I have found that
certain kinds
of shaving-
soapcontain-
ers (made of
bakelite or
some similar
material)
form excel-
lent cases for
J this purpose.
The method
of adap-
tation 1s
shown in
thesketch
which
almost
explaingitself. Three
v holesaredrilled in the
base of the container
—a central one for the fixing-bush, and two
others for the connecting wires to enter.
After mounting the switch and connecting
up the wires, the holes through which they
pass are sealed up airtight with a little
melted wax. The cover is then screwed
on, making the whole switch assembly
completely dustproof and damp-proof.—
N. Hourst (Wimbledon).

x
HF Choge

Condenser
M. v,

wAxY
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OST interesting results can often
be obtained by taking a receiver
away from its normal surroundings.

If you live in a big town, you will almost
certainly find that the performance of
your receiver is far better when you take it
away {rom the confines of houses and
streets. Modern flats, in particular, contain
steelwork in their structure which is
definitely inimical to long-distance reception
with anything but the most powerful set.

Apart from these considerations, a
great deal of enjoyment can be obtained
from listening to the programmes under
out-of-doors conditions. @ Take your re-
ceiver with you when you go off in the car,
and you will have a pleasant companion
to provide you with entertainment when
more active occupations begin to flag.

When you pack up the receiver, do not
forget that you must take an aerial-earth
system for it as well. If you go by car,
you will almost certainly use the car
batteries for power supply, so that you
need not worry about weighty accumu-
lators. But an aerial> you must have,
and a last-moment makeshift with odd bits
of wire is rarely satisfactory. Even the
receiver with a built-in frame aerial will
have a wider range, and will give improved
signal strength with the addition of a short
external aerial, and an earth connection.
For the receiver which has no frame
aerial you must provide an adequate
overhead aerial to replace the one at home,
nr you will be disappointed. )

There is no need to take out with you a
coil of the usual 7-22 aerial wire, nor to
be equipped with an elaborate mast.
This wire is awkward to handle, owing
to its stiffness and its liability to kink,
and it calls for insulators. The handiest
wire for the picnic aerial is the stranded
rubber-covered flexible: cable, which is
commonly used .for leading in from the
overhead aerial to the house.

Equipment Necessary

Here, then, is the whole equipment,
which does not really need any preparation
before you start: A 50ft. or even -100ft.
length of the rubber-covered cable, a
‘broomstick or stake, 5ft. to 6ft. long,
pointed at one end, 3 or 4yds. of stout
string, two wooden pegs, and a large clasp-
knife. If you cannot lay your band on
the last-named item, a large meat skewer,
or similar metal spike, will serve. This
list provides for every emergency. In
practice you will be able to dispense with
one or more of the eomponents, according

507

to, the conditions in the places where you
have your picnics. ’

Fig. 1 shows you how to arrange your
aerial and earth, using all the parts men-
tioned. In this way you can put up an
excellent temporary aerial in open country,
when there are no trees or posts handy
for your purpose. Proceed as follows to
erect the aerial. Choose the spot for the
receiver, and put a peg in the ground elose
to it. Attach to this peg one end of the
cable, using a “ clove hitch "’ to secure it
(Fig. 2), and leaving a spare foot or two
of the cable to go to the aerial terminal.
Run out the cable to its full length, secure
the free end to the stake—again with a
clove hitch—push the pointed end of the
stake into the ground, knock in the second
peg in a dead straight line with the aerial,
and guy the stake to it with the string.
No extra insulators are required, as the
rubber covering of the cable is quite

jfmng
Stake
7

Leg

Some Useful Hints on Outdoor Reception.
By A. V. D, HORT.

will bardly be able to find the accurate
direction without a map and ecompass,
but even an approximation will help.
Similarly, if interference is bad from
one station, place the aerial at right
angles to an imaginary line between your
position and the station, as indicated in
Fig. 3.. Of course, if the wanted and
unwanted stations lie in the same direc-
tion or in opposite directions, you must
simply do the best you can by careful
tuning.

The aerial system illustrated in Fig. 1
need only be used in its entirety in an open
situation. You can do much better than
this with the same equipment, if conditions
are favourable. You can raise the far
end of the aerial by fixing to a convenient
tree. Tie the string to the cable, and
one of the pegs to the end of the string,
and sling it up over the highest branch that
you can reach. Again, you will usually
find it better, especially on short waves,
if you put the receiver itself, not on the
gr(l))und, but in your car or on a box or
table.

Pubcbggl eCoveﬁed

Pece)‘re? Coble
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Fig. 1.—The complete acrial-earth equipment.

adequate for a temporary aerial of this
sort. ~ So long as the staying peg is truly
in line with aerial, it will hold up the *“ mast”
quite safely without extra pegs at the sides,
unless, of course, there is a very strong
side wind.

Aerial and Earth ‘¢ Hook-ups **

The earth lead is a yard of the same cable.
Bare both ends of this lead, and connect
one end to the earth terminal of the receiver.
Open the smaller blade of the clasp-knife,
wind the other bared end round it and close
the blade on the wire. The e
large blade pushed wellinto :
the ground will give you an
earth connection which,
under most conditions, will
prove quite satisfactory.
In very dry weather, damp
the soil round the knife, if
you have the water to
spare !

A long, low aerial of this Fig. 2.—A4 clove
kind is, to a certain extent, hitch  shown
directional.
best results from a given finish, press the
station, arrange the aerial two loops together
so that it points directly and pull the free
away from the station. You ends.

To get the loosely tied. To Jtaxe

The stranded cable gives you an aerial
wire which should continue to give good
service for a long time. In a real emer-
gency, if you have nothing else, you can
use ordinary cotton-covered wire, about
18 s.w.g. Wire as fine as 26 s.w.g. will
do, with the added convenience that you
can essily put a coil in your pocket ; but
handle this fine wire cautiously, and do
not try to pull up your aerial too tight.
The Earth

There are many possible variations for
the earth connection. On sandy soil,
where it is difficult to make a good connec-
tion with a short spike in the ground,
driving the knife, with the lead attached,
into the trunk of a tree will often help;
the roots of the tree spread out over a wide
area, and the sap is a sufficiently good
conductor for the purpose in hand.

T 70 Interfering Station

70 Fequired
JSEtationr

—
Acer-ér

Fig. 3.—How to arrange the acerial to
avoid interference.

Aermal
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F all the short-wave receivers in use
to-day (and there must be many
thousands) it is more than probable

that something like eighty per cent. of
them employ the same circuit arrangement.
The reason is, no doubt, that the Reinartz
circuit, shown in Fig. 1, has become so
popular that no one thinks of trying to
improve upon it. But despite the un-
disputed efficiency of the Reinartz circuit
there are others which are better in many
respects, and with which every short-
wave enthusiast should experiment.

The Hartley Circuit
The first of these which comes to my
mind as a real old favourite is the Hartley
circuit, shown in Fig. 2. This was actually
developed before the days of broadcasting,
and was intended for transmitting purposes.
It is, nevertheless, a particularly good
arrangement for a short-wave receiver,
principally on account of the ease of re-
action control which it provides, but also
because of its simplicity and adaptability
for experimental use. You can see from
Fig. 2 that a single winding acts as com-
bined aerial, grid and reaction coils. The
whole winding is tuned by the usual
.00015 mfd. condenser, but only one half
is connected between grid and filament
of the detector valve. The ‘““top” end
of the eoil is connected to the anode -
through a .0001 mfd. pre-set condenser,
which provides the necessary feed-back or
reaction. As a matter of fact, an ordinary
variable condenser could be used in this
position, when it would serve as a reaction
control. But it is found better to employ
a condenser connected between the anode
and earth (marked C.3) for the
latter purpose. This gives what

c2.
*0001 FreSet §17-0001 Pre-Set HT+
A
/ Phones
or L.F.
4 HEC.
7- c-’
00015

The Author Here Describes
Super-Regenerative Circuits.

is known as “‘ throttle ” control due to the
fact that asits capacity is increased, reaction
is * throttled ” down, since part of the
amplified H.F. currents appearing in the
anode circuit of the valve are allowed to
leak away to earth instead of passing back
into the grid ecircuit.” It can thus be seen
that the reaction control works in the
opposite direction to the more usual one,
the degree of feed-back being increased
by reducing the condenser’s capacity.

\4

o 0
Phones
AL 0001 Pre-ser o
3= HEC.,

-000/5 ~JLE-t"

Fig. 1.—The ** Reinartz"
circuit, which is most
popular for S.W. reception.

Making ** Hartley >’ Coils

Almost any type of S.W. coil can be used
in the Hartley circuit, but it must, of course,
have a centre tapping. For experimental
purposes, however, it is much better to
make up a few coils like that shown in
Fig. 3. Bare 16-gauge wire is employed,
and this is first wound round a 2in. diameter
former, which may consist of a bottle or
cardboard tube. After winding, the coil
is removed, when it will expand to about
2 ins. diameter, due to the springy nature
of the wire. The turns are then rigidly
fastened together by means of four strips
of ebonite, as shown. All con-
nections may be made by means
of crocodile clips, or terminals
can be soldered to the wire
if desired. Instead of joining
the aerial lead directly to the

MT+of an extension spindle,

6 BA.Bolt end Nul
T~y

Aorf-wgve C reulifs

the Hartley and.Armstrong
By FRANK PRESTON, F.R.A.

these will not generally be required since
most of the more powerful stations work on
wavelengths below, roughly, 50 metres.

Preventing Hand Capacity

Perhaps the greatest objection to the
‘“ Hartley > circuit is that the tuning
condenser is *‘in the air” (not connected
to earth), and this is liable to cause hand
capacity unless precautions are taken.
The difficulty can best be avoided by
operating the condenser through the medium
and using a
vernier dial provided with a metal screening
plate which can be earthed. On com-
pleting the receiver, condenser C.2 should
first be adjusted to its most suitable
position. This is done by setting both the
reaction condenser C.3 and the tuning
condenser C.1 to 90 degrees and screwing
down the knob of C.2 until oscillation just
commences. After this, C.3 will provide
full control over the whole waveband.

Another particularly interesting circuit
is that known as the Armstrong Super-
Regenerative. This also was first “in-
vented ”’ before the days of broadcasting
by an American engineer named Major
Armstrong. The Super - Regenerative
circuit met with a fair measure of success
as a medium-wave réceiver some ten years
ago, but although it was extremely sensi-
tive it suffered from the serious objection
that it was * noisy.”” That is, in addition
to the signals which it brought in, there
was a continuous ** hiss >’ forming a more or
less strong background (sometimes even a
foreground). Besides this, the set was
rather tricky to adjust and was very prone
to cause strong interference with other
receivers operating within a comparatively
wide area. It is interesting to observe
in passing, however, that the last-named
objection was almost entirely removed
by working on a small frame aerial;
and, most amazing of all, reception of
American medium-wave stations in this
country was often accomplished by means
of the single valve Armstrong when used
on the small frame.

(To be continued.)

e

ff)..

grid end of the winding as
C-.OO o Shown in Fig. 2, it can be tried in Z-u" ;’53/5/?;;,1 )l‘
[ various positions along the coil. 299U Ze i
LT+ A coil consisting of 4 turns Vv
will cover a wavelength range &
of approximately 15 to 30 i
1 H’O-b metres, whilst one having 8 - !
LT— turns will tune from about 28 to ; X 3
PRI - HT— 60 metres. Others to tuneup - Ebonite SH rlf?5/ v s
~w==== Fig.2—The "Hartley " circuit, to 100 metres or so could be — -, e
- referred to on this page as an made by using proportionately Fig. 3.—A convenient way of making coils for the Hartley

excellent and simple arrangement.

larger numbers of turns, but

circuit,
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Inductive Coupling for Aerial Coil
0O doubt a large number of short-wave
listeners use coils wound on the bases
of old valves, and have hitherto used capaci-
tive coupling of the aerial, but would like
to try out inductive coupling. In the
arrangement described old valve bases

AERIALCLIP—"

EBONITE
X SWINCING ARM

AERIALCOIL
VAUVE-BASE
cons

L &

7 TN NUT COUNTERSUNK INTO
UNDERSIDE OF BASEBOARD

An efficient inductive coupling device.

are also used for the variably coupled
aerial coil, and in this case two of the
pins in the. base are removed and the coil
plugged into two suitably spaced sockets
screwed into a narrow strip of ebonite.
Theebonite strip is mounted on.a portion
of old lead-in tube of the requisite length.
The rod passing through the centre of the
tube is fixed to the bascboard by means
of two hexagon nuts, the one on the lower
side being in a hole countersunk in the
under surface of the baseboard, whilst
the upper one holds down a soldering tag.
The strip carrying the coil sockets is secured
to the top of the tube by two hexagon nuts
and a spring washer, whilst a soldering
tag is also fitted here. The pressure on the
spring washer is adjusted until the ebonite
arm can be swivelled, but the whole is
free from vibration, then the two hexagon
nuts are locked to prevent them working
loose. The soldering tag at the bottom
of the pillar is connected to the nearest
earthed point, whilst the tag at the top
is connected to one of the two sockets
on the ebonite arm. The aerial is connected
to the other socket by means of a crocodile
clip, and the degree of coupling can be
varied by swivelling the aerial coil. In
practice, two aerial coils are used, one having
twenty turns, and the other five turns,
and the variation of coupling will be found
of great assistance in removing blind spots
in the tuning.—P. TayLor (Penzance).
A Wristlet Voltmeter
HEN using the popular emall double
range voltmeter many builders of
sets must have found some difficulty in
noting the reading of the meter when
testing the internal circuits of their sets,
especially when their heads are well into

N

THAT DODGE OF YOURS! :

Every reader of “PRACTICAL WIRE-
LESS ”’ must have originated some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half-a-guinea. Turn that idea of yours to
account by sending it in to us addressed ‘
to the Editor, “ PRACTICAL WIRELESS.”
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be original. Mark
envelopes? “ Radio Wrinkles.” Do NOT
enclose Queries with your Wrinkle.
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the cabinet, where there is usually no room
to stand the meter.

The idea I suggest is a simple one.

Solder two small pieces of fairly rigid
wire, previously bent to shape, on the side
of the voltmeter case as on an ordinary
wristlet watch, A leather band to fit the
wrist may be purchased for a small sum
from any jeweller or watchmaker, but for
the purpose of economy and ease in placing
on, or removing from the wrist, a length
of ordinary cotton covered elastic is
suggested.

Another benefit of this fitting is that it
allows for both hands to be free.

As the average two-range voltmeter has

WIRE LOOP AS ON WRIST
WATCH SOLDERED EACH
\ SIOF OF METER CASE

/ /WNISTSTﬁAPOﬂMDE

VI LOOPS FOR AT TACHING
‘~}( METER TO WRIST
=

b wewnecarive wanoer teap
SOLOERED TONEGATIVE PIN
ONCASE OF METER

the common negative to the pin at the
base of the meter, an extra lead can be
soldered to this pin, as shown in the sketch,
to facilitate usc when the meter is attached
to the wrist.

If there is real or fancied danger of shock,
a piece of thin rubber sheeting may be
stuck to the back of the case.—T. A.
CoogrsLEY (London).

A Simple Switch
HE accompanying sketches show the
construction of a simple and very
reliable switch. The contacts consist of
}in. or 5-16in. steel balls inserted in holes in
a paxolin disc and held down by a flat
phosphor bronze spring, or springs, as the
case may be.

The brass segments on the base have
small countersinks drilled in them in the
“on and off 7’ positions and the balls drop
into these and so locate the switch in the
required position, a-nd,slso ensuring a better
contact. The lower sketch (knob removed)
shows the arrangement for a double-pole

J ATV N NN N N~

ELASTIC PASSED INROUGH

A wristlet
voltmeler.
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switch, which type will be found very
reliable for wavelength selectors, “ on and
off,” and many other purposes where a
small current is passed. As the movement
of the balls is a combined rolling and

o Tt
e o \% §\\
PAXOLIN DISC— 7!; ;_,|_*7,7—.‘ Z

4

EBONITE KNOB
=" FIXED BY GRUB SCREW

V4 STEEL BALLS

RONZE

BRASS L] =3
CONTALTS

5 e W ) N

SINGLE
POLE

A switch with ball contacts.

slipping one, they are always kept clean.
I have used these switches successfully on
200-volt work for small current purposes.~—
D. Taxcuy (Portsmouth).

Curing Corroded Aceumulator Terminals

HEN creeping once commences up
the brass parts of accumulator
terminals it is very difficult to arrest. I
had similar trouble with one which corroded
very badly in a month or so, and the screw
shank was commencing to deteriorate.
After trying many methods of cleaning,
painting, and coating thickly with vaseline,
the dodge shown in the accompanying
sketch effected a complete cure. A card-
board washer, thoroughly soaked in hot
vaseline, is clamped between two screwed
brass discs. The cardboard washer is also
screwed on tightly, and should be slightly
larger than the brass clamps to isolate the
metal parts, and so prevent future creeping.
The terminal shank should be well cleaned
and coated with vaseline before the parts
are fitted.—W. BLack (Coventry).

{Continued overleaf)

"
|

——— HEAD OF TERMINAL

SHANK OF TERMINAL

BRASS WASHER

-—— CARDBOARD WASHER
SOAKED IN VASELINE

BRASS WASHER

An anti-corrosion dodge.
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RADIO WRINKLES
(Continued from previous page)

Supporting a Panel When Wiring

A

[

under-baseboard

components

YERT'ICAL WOOO SUPPORTS OF SAME
HEIGHT AS PANEL SCREWED TO BASEBOARD

Method of supporting a panel when wiring.

of holding the baseboard and panel firmly
in a suitable manner to facilitate reversal
of the assembly, and so ease and quicken

the job of wiring. When the area of one
or the two sides of the board are filled to
capacity with components, propping-up the
job on books is invariably out of the
question—and so is holding the work with
one hand, and with the other trying to
perform actions which obviously can only
be done with both hands. The accom-
panying sketch shows an extremely easy
method of overcoming this drawback.

The legs (length according to height of
panel and components underneath) should
be screwed or nailed in position, and it must
be remembered that two nails or screws
in the centre of each leg will be necessary.—
W. W. (Leicester).

A Useful Grooving Tool
0 those who like constructing their
own radio or speaker cabinets the
accompanying details of a home-made
grooving tool may be of interest. The
cutter is made from a piece of an old band
saw, or similar steel, the actual cutting
edges being filed square. The stock is
made of hardwood such as beech. This is
cut along the middle, and three screws
inserted so that the cutter is securely
clamped between the two halves of the
stock. The depth of the groove, etc., can
be easily adjusted when clamping the
cutter in position. The tool is used the
same as a spokeshave, care being taken
that the guide edge is always kept pressed
close to the piece of wood being grooved.
It will be seen that with different shaped
cutters small mouldings

"LOWER FACE OF STOCK SUGHTLY ROUNDED

«CUTTERABOUT I/I‘p' Tveer

DIFFICULTY often experienced by
constructors who favour fixing certain
is that

can also be

b e S
)] .
A useful RAIL HELO IN VICE
grooving tool
and method of
using it.

scratched along rails, etc.—H. F. CoLLiNs
(High Wycombe).

A Combined H.T. and L.T. Switch
MOST readers who possess a set which
derives its H.T. from an eliminator,
and its L.T. from an accumulator, realize
the desirability of ensuring that the L.T.
is switched on before the H.T., in order
to avoid the strain on components caused
by the peak voltage of an unloaded
eliminator. Many employ two separate
switches, and make a habit of operat-
ing the L.T. first, but the gadget de-
scribed combines the two, and so
ensures that even if the set is operated
by an unenlightened member of the
household, the H.T. cannot be applied
before the L.T.
The switch is not at all difficult to con-
struct, to anyone who possesses the usual
tools found in a constructor’s kit. The
framework is built up of four strips of
ebonite, fixed together by brass screws and

nuts, and pivoted on four angles cut from-

sheet brass. The four H.T. contacts—
the switch is double-pole—are of the type
found in aerial earthing switches, and are
mounted on a strip of ebonite fixed on edge
to a wooden baseboard. The two blades
are also of sheet brass—or copper if
preferred—pivoted at one end to bhrass
angles while at the other end is a spiral

To £LIMINATOR To MAINS

A combined H.T.

and L.T. knife

switch and details
of contacts.

To FILAMINTS 7o LTACCUMULATOR
A
!j 8 LT CONTACTS.

spring to give a quick break action. The
L.T. portion of the switch has contacts of
sheet brass, bent into the usual form—as
in push-pull switches—the blade also being
of sheet brass, bent to the shape shown,
and fixed to the ebonite cross-bar by
screws and nuts. Its length must .be
such that contact is made between A.
and B. before the H.T. blades touch
their respective contacts. When com-
pleted, the switch should be enclosed in
a wooden box, in one end of which a
slot has been cut to accommodate the
operating handle—which may be in either
of the two positions shown—and the whole
mounted on the side of the cabinet, in
the case of a radiogram or large set,
or in any other convenient position.
To make the switch still more effective,
a fuse should be inserted in each pole of
the H.T. supply on the mains side.
These may be fixed to the baseboard,
making the whole unit self-contained.
In my case I have added a pilot licht
on the side of the box, wired in the
filament circuit which gives a
visual indication as to whether the

July 1st, 1933

get 18 on or not.—A. J. P. MoruNg
(Norwich).

A Weatherproof Aerial Joint
N the majority of cases amateur’s aerials
consist of horizontally-suspended wires
and lead-ins of the T or inverted L type.
Often the. lead-in is joined to the acrial
in a haphazard manner, and is just twisted

ADAPTOR BASE

AERIAL

N\

SOLDERED JUNCT'ON
BOUND WITH
INSULATING TAPE

Section of a weatherproof aerial joint.

round a few times and left. Here is a good
method of making a weather-proof joint
box to protect the joint after it has been
well connected up. Insulated aerial wire
should be used for ensuring a trouble-free
aerial. Procure an electric light plug
adaptor, and in the bakelite top drill two
small holes opposite each other about
3in. below the rim, and just large enough
to take the aerial wire, which is threaded
through ; afterwards sliding the top along
the wire to wherever the joint is required.
Thread a bared end of the lead-in through
the flex hole of the plug top, and twist
round the aerial wire, after the latter has
been bored just inside the plug top. Solder
the connection and bind with insulating
tape, afterwards pushing the joint down in
the plug top, and filling the top with
bitumen, taking carc the joint is covered
entirely with it. Remove the contacts
from the plug base and screw on in the
ordinary way, sealing the contact holes
with more bitumen. Make sure the wire
insulation enters both drilled holes and
flex holes, otherwise corrosion will set in.

The cardboard, indicated in the sketch,
is to prevent the bitumen running out of
flex hole when filling.—JoseErH A. WILSON
(Gidea Park).

Keeping Soldering Irons Clean
HE simple apparatus shown in the
sketch ean be made up from iron
tubing and strip iron combined. Two
pieces of tubing are required, and two pieces
of strip. A slot is cut in the lower piece
of tubing to clear the tube on the bunsen
burner. The strips are riveted to the
tubing, and if light irons are used the
arrangement will remain -steady. If too
heavy irons are used an extra support
must be fixed. The arrangement prevents
the flame from reaching the iron. In
this way the iron is kept clean, and will
keep so much longer than when used in
the bare flame. Copper tubing can be used

if obtainable, as it holds the heat longer.
~W. H. GrayLING (Cambridge).

A dodge for keeping soldering irons clean-
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“HIS MASTER'S VOICE " |

and NOW THE EXPERTS CONFIRM

WE PLANNED to make a new Superhet

Selective Five powerfill enough and sensitive
enough to cope with every need of today’s most
esperienced listener. We planned a receiver
which should not only satisfy the keenest musical
eat with * true-to-life ” tone from an energised-
field moving-coil speaker ; but should sell at a
price the average listener was able to pay—i5
guineas. And before being put on the market
it passed two searching tests—one at Prague,'
where the ether is more congested than anywhere
else in Europe—one within sight of Brookman’s
Park, to prove its freedom from “ second channel

Superhet Selective
Five, 15 gns. Model 438

SELECTIVITY. “Not a single

trouble ’—both with flying colours !

AND NOW THE EXPERTS station is lost on the medium waveband from
CONFIRM that all these aims have been second channel or image frequency interference.”
fully realised, as is proved by the following extracts
from the * Wireless World * : TONE <«. . . speech, natural and free from
hollowness.”

SENSITIVITY. “The range on both long VALUE «. .. a first-class job which sets a new

and medium waves is probably the standard of value.”

maximum commercially obtainable

with four stages. It is certainly equal 15 GNS Hear this model at any “ His Master’s
to, if not slightly better than, that - Voice ” dealer—and see how completely

of any other Superheterodyne of its or by Hire Purchase

the set lives up to the verdict of expert

'pe so far tested.” technical opinion.
P p

“His Master’s Voice™

ALL-ELECTRIC RADIO RECEIVERS

The Gramophone Company, Ltd., 98-108, Clerkenwell Road, London, E.C.1.
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EAL selectivity, well-balanced repro-
duction, ease of control and long
range—those were the points which

struck me very forcibly on first taking the
controls of the * Three Star Nicore.”

After examination of the ecircuit, and
bearing in mind that the new Varley
“ Nicore ”” metal-cored tuning coils were
incorporated, I rather expected to find these
features, but it was a very pleasant surprise
to discover how nicely they combined to
make a most likeable receiver. In a low-
priced set, such as this undoubtedly is, one
rather expects that some slight compromises
‘would have to be made ; I found nothing of
the kind.

The expression  real selectivity ” was
used above, so perhaps an explanation of its
meaning is called for. With most small sets
selectivity is almost entirely dependent upon
the use of reaction, but in this case the
degree of selectivity was found ample
to permit of eliminating the local station
entirely by turning the condenser dial
through two or three degrees even when
the reaction control was ‘‘ full out.” This
applies both to medium and long wave
reception, and in the latter case there was
no trace whatever of ‘‘ break-through >—a
splendid tribute to the new coils. Another
important feature was that the volume of
the local stations (or any others for that
matter) could be reduced to a mere whisper
by suitable adjustment of the bias voltage
applied to the variable-mu valve.

Due to the fact that selectivity is so
extremely good one might expect to find a
certain amount of * cut-off ” at the higher
end of the musical scale, but the designers

were careful to make sure that any such
tendency was completely counterbalanced
by the extra high-note response of the
pentode output valve. As a result the
quality of reproduction is all that could be
desired.

I mentioned ease of control in my
opening sentence, so there is no need to
enlarge upon this point. I might just say,
however, that tuning is carried out by a
single knob, which is operative on the two-
gang condenser. The two coils are very
accurately matched, but to compensate for
any incidental capacities introduced by the
wiring or by the use of an unduly -
loud aerial, a trimmer is provided
and’ is actuated by a small knob
which is con- .
centric  with
the main tun-
ing control.
Thus, perfset
alignment of
the tuning
circuits is
ensured over the complete wave-
length range.

It would be superfluous to
give a list of the stations received, since
it would not necessarily apply to readers’
sets, which depend for their results prin-
cipally upon local conditions. Nevertheless,
it should be pointed out that the ‘ Three
Star Nicore > is easily capable of bringing
in a very good selection of alternative
programmes under all circumstances.

Operating Notes
And now a few notes on operating the

set will perhaps be useful, especially to
the less experienced constructor. Obviously,
the first thing is to connect up the batteries,
loud speaker and the aerial and earth
leads. Terminals are provided for all
except battery connections, and as these are
clearly marked, there will be no difficulty in
identifying them. Of the battery leads
that marked * G.B.+" should be connected
to the positive socket of the grid bias
battery. The ‘“ G.B.—" lead attached to

Ve

the low-frequency transformer should be
connected to the 8 volt grid bias tapping,
whilst the other * G.B.—" lead may first
of all be taken to the 3 volt socket on the
bias battery ; it will be removed later, but
it is best to start with a low voltage so as to
bring the variable-mu valve into its most
sensitive condition.

The high-tension wander plug marked
“H.T.+1” should be plugged into the 66
volt socket of the battery, and that marked

(Continued on page 526)

One pair Varley Nicore Coils.
ne J.B. Two
(.0005 mfd.).
with 25,000 ochm resistance.

Choke.
One Lissen H.F. Choke (L.N. 5092).

One Graham Farish 1 megohm Grid

Three T.C
Two Clix 4-pin valveholders.
One Clix 5-pin valveholder.
One Bulgin Junior 3-spring switch.

One Belling-Lee 5-way Battery Cord.
Two Belling-Lee Terminal Mounts,

Earth, L.S.— and L.Si+).

LIST OF COMPONENTS FOR THE THREE STAR NICORE

Gang Unitune Condenser
One British Radiophone Duovol Control

One Igranic Midget 3-1 L.F. Transformer.
One Wright and Weaire H.F. P.A. Screened

Four Graham Farish Ohmite Resistances—
5,000, 10,000, 20,000 and 150,000 cil;m].:.
ak.

One T.C.C. “ S’ Type Condenser, .01 mfd.

Onede.C.C. Type “ S Condenser, .0001

mfd.
One T.C.C. 50 Type Condenser, .25 mfd.

.C. Type 50 Condensers, 1 mfd.
One T.C.C. Type * S ?’ Condenscr, .001 mfd.

One Soverelgn]pre-set condenser, .0003 max.

Four Belling-Lee Type B Terminals (Aerial,

One pair Bulgin Type 3 Grid Bias battery

ips.

Three Belling-Lee Wander Plugs—G.B.},
G.B.1 and G.B.2.

Two coils Glazite, odd length flex, screws,etc.

Omne Becol Ebonite Panel, 12in. by 7in.

One Catrington “Aston.”’ Senior Cabinet,
with baseboard, 14in. by 10in.

Two Side Runners, 10in. by 1}in.

One Cossor 220 V.S.G. (metallized).

One Cossor 220 S.G, (metallized).

One Cossor 220 H.P.T.

One Smith’s “ Aondex? 120 voit H.T.

attery.

One Smith’s “ Anodex” 16 volt G.B.
Battery.

Oxlxe Smith’s 2 volt, 40 amp. L.T. accumu-
ator.

One Blue Spot 29 P.M. Loud-speaker.

One British Radiophone Receptru Lead-in,

One Graham Farish Filt for earth.

One Bulgin Indicator Q.M.B. Lightaing
Switc!

Approximate cost of all the above parts,
£12 15s.




PRACTICAL WIRELESS

July 1st, 1933

paradise, but in the summer time

he is confronted with conditions
for distant reception entirely different from
those ruling in the cold weather period.
During the winter, foreigners roll in one after
the other with monotonous regularity and
even the modest two-valver can be credited
with a performance. But during the summer
months conditions are vastly different and
more difficult, slowly but surely, so that by
the time July is out, it will have to be a
well maintained three-valver which will give
its owner a fair bag of Continental pro-
grammes, The main reason for this falling
off is, of course, due to the absorbing effect
of the sun’s rays, which are more powerful
in the summer time than in the winter,
and, of course, hours of daylight are very
much longer. Although a station may radi-
ate the same power, the waves which reach
the aerial in summer time will be very
much weaker than in the winter.

WIN TER time is the station hunter’s

Compensating for Weak Signafs

Much of this loss can be compensated for
by a well designed .modern receiver, but
even then, it will only be possible to get
consistent results, provided that every
‘part of the .equipment is kept right up to
scratch, The regeiver is not the only part
which must be kept in order. Batteries.are
likely to run down. far more quickly in
‘summer due to the loss by evaporation of
the electrolyte; the earth will no doubt
become very dry and  the .aerial become
coated with a hard baked deposit. Another
thing also counts, and that is the loss of
skill. In the winter we all become experts
at tuning because we sit for hours at the
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ummer

Results During the Summer Months.
controls, and we become fully acquainted .|

with the individual idiosyncrasies of our
equipment, but in the summer we are ot
of doors far more and the receiver doés not,
receive any attention until we return from
our sport or other occupation, very often
too tired to meddle with the receiver very
much, and in consequence we turn to the
local and don’t bother to tune in the distant
programmes, Atmospherics are also a little
more troublesome in summer than in winter,
but quite a lot of assumed static can
often be traced to a faulty earth which
only requires a good soaking to bring it
up to standard again. Valves, after hours
of continuous life during the winter, begin
to lose their emission and although the
effect may not be noticed because the loss is
so gradual, a new set of valves may easily
make all the difference., All these things
taken singly during the winter
' may not amount to much, but
a sum total of them during the
summer may make all the diff-
erence between indifferent and
successful reception. i
The receiver, being the most
important part of the equip-
ment, should receive attention
first. .Before starting it is as
well to remember to provide
the family with an alternative
before pulling the set to pieces.
It is surprising, especially if
the receiver is in a room heat-
ed with a coal fire, how much dust does
accumulate inside the set, even if it is
enclosed in a cabinet. Most cabinets are
supplied these days without backs, gen-

erally for acoustical reasons and these
cabinets require special atten-

" Sponge dipped i Warm Waler____
B . e

tion. Start with a good spring

| T

JW

W

clean of this item, the reason
being that it will then be
ready to receive the set when
that important item has been
dealt with, and there will be
no necessity to leave it about
collecting more dust.
Remove the receiver and
the loud-speaker from the
cabinet and any other gad-
gets which may have been
fixed to it. If the material
which covers the fret looks
dirty, take this out

[

Fig. |.—Warm water will
soften the glue and allow |
gauze behind speaker fret
to be removed. A stiff brush
is handy for dusting the

" and have it washed
or if a change in
design is required,
fit a new piece.

The easiest way to
J remove the material
) if it is wanted again
is to damp round
the edges where it
is glued with warm
water, The glue

speaker fret.

will soften and the
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Useful Hints on Overhauling Your Receiver to Obtain Maximum

By DEREK “ARCHER.
material may be gently pulled away.

| If the material is not required again, it

can be torn -out:carefully and the ‘excess
glue and odd ends removed.with a scraper.
When everything is clear, go over the
inside of the cabinet and -all the interstices
of the fret with a small, stiff brush and re-
move all traces of dust that could not be
removed when the silk was in. Go over the

Fig. 2.—
Baseboards
should be
stained or
varnished
and metal
chassis pol-
A ished.

outside with a rag doped with a good
furniture polish and regain some of the
original finish. If any hinges or locks are
fitted to the cabinet, these should be .
cleaned up and treated to a spot of oil
Many broken hinges are the result of not
looking after this small point.

Spring-cleaning the Receiver

Having dealt with the cabinet, the
receiver should now be dealt with. The most
thorough way in which to overhaul a
receiver is to
pull it to pieces.
Subject every
A (Continued overleaf’)

Fig. 3.— Some
points to look fer
in the battery
connections.
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PREPARING FOR SUMMER CONDI-
TIONS

(Continued from grevious page)

"

Fig. 4, —Never add acid when ** topping ™ up
accumulators.

individual part to a good scrutiny and if
possible give it a test. Remove all the
components from the baseboard and if of
wood, treat it with a coat of varnish or stain,
or if of metal with a little metal polish.
There can be little chance of an error in
replacing the components because the
holes in the metal cannot shift and the
holes in the wood baseboard will be used
again. Then go over all the components,
such as transformers and tighten up the

bottom nuts, replacing the soldering tags if

these have been used, after the old solder
has been removed and they have been re-
tinned. If the terminals only are used, clean
up the faces with smooth emery paper.
Do not trust the plating for a good connec-
tion, however bright and polished it may
appear, as it is often covered with a film
which may be very thin, which might
easily cause an indifferent connection.
Replace the top nuts and tighten them up
hard before replacing the components on
the baseboard or the panel. Go over the
components with variable adjustments and
see that the spindles work freely and apply
a small spot of oil if necessary. See that
the pigtail connections arc intact and - re-
placc them if they appear to be weak. Clean
the dust from the vanes of variable con-
densers with a pipe cleaner. Dust between
the vanes may account for some of the
assumed summer atmospherics. If you feel
confident that you can put all the pieces
back where they came from, a sound scheme
is to dismantle this type of component
completely, and clean every part separately.
Besides doing the job properly you will
have learned something of the construc-
tion of the components themselves, The
more simple components such as valve-
holders should most certainly be dismantled
and the contact springs given a good clean
up, and more than summary attention
given to all switch contacts. If the springs
are of a material which is likely to oxidize
casily, the surfaces of the contacts should be
given a thin coat of tinning with the sol-
dering iron.

Grid leaks, which often vary after they
have been in use for a year or more, should
be tested for correct value, and replaced
if necessary. This also -applies to the
.carbon type of anode resistance to a
certain extent, but thc trouble usually
only occurs either with the higher values
or with the low valued resistances used for
the grid bias carrying their maximum per-
inissible current. A variation of ten per
cent. in the value of the bias resistance may
affect the anode current with possible
damage to the filament of the valve. The
value of anode decoupling resistances can
vary as much as twenty per cent. without

PRACTICAL WIRELESS

seriously affecting the emission
of the valve or the performance
of the receiver. Reassemble the
components, and commence the
wiring of the receiver, using
new wire and sleeving if neces-
sary. All battery leads should
be carefully inspected for perish-
ed rubber covering and replaced ,
if necessary with new flex. Care-
fully inspect all wander plugs
and spade terminals to see that
the ends of the flexible leads
are making good and proper
connection. Clcan up the pins
and the faces of the spade
terminals with emery paper.

The loud-speaker should then
receive attention. The simple
types of iron armature units
can be dismantled, but the compli-
cated types of balanced armature are
best- left for the attention of the manu-
facturer, as special tools and jigs are often
required to reassemble them correctly.
Units should be returned to the manu-
facturers if any doubt is felt, so that they
can thoroughly inspect and remagnetize if
necessary. Moving-coil loud-speakers should
be carefully dusted, and if the construction
allows, remove the cone and the centring

Ballory
l/nderek{'i[ -

Fig. 6.—Hot soda
water will remove
the deposit from
the acrial wire and-
insulator.

Always heep the
ground round earth
tube well watered.

spilled. It is, however, advisable to com-
pletely change the acid in <celluloid con-
tainers at least once in every two years,
but this does not apply to the popular type
of accumulator with glass container.
Test, or have tested the H.T., and the
grid-bias batteries for voltage, and this
should be done whilst the receiver
is working, or a wrong reading may
be taken. An allowance of about
twenty-five to thirty per cent. of the
original voltage of an H.T. battery is
allowable, but the battery may still
continue to give good service at a
much lower figure. The only judge
of the battery’s real service is the
owner who must rely on his ears to
inform him of the change in quality
or volume which must, of course, take
place, but is very seldom noticed
until the receiver fails to respond
to the adjustments of the reaction
condenser or reveals trouble by low-
frequency oscillation, which usually
takes the form of a high-pitched
squeak. It is safer to place a very
much higher figure on the grid-biag
battery, and it is suggested that when

- the voltage is five per cent. lower than
; the original it should be replaced.
Fig. 5—Test the H.T. battery when the set is | Grid-bias batteries are cheap, and used

working.

device and clean out the gap with a pipe
cleaner. Great carc must be exercised in
replacing the coil, to see that it is properly
centralized and that the windings do not
scrape on the pole pieces.

Attending to the Battferies

Have the accumulator acid tested and
adjusted for correct specific gravity. It is
important to note, when adjusting the
acid of an accumulator, that the figure
given by the manufacturer is for the first
charge or for a charged condition, and the
acid should not be * brought up” when
the cells are in a run-down condition. If
this is done, the specific gravity of the acid
will be higher than that recommended
when the accumulator is charged, and this
will result in the loosening of the paste in
the grids, and a consequent shortening of the
life of the accumulator. It is well to re-
member, too, that the acid in a cell never
evaporates, and any decrease in the volume
of the liquid in the container is entirely
due to loss of water, and therefore only
water should be added. Ifa cellis properly

looked after, and has been charged correctly |

in the first place, it will never require that
addition of acid unless, of course, some 18

properly, save a large amount of H.T.
current, and their replacement every six
months is an investment rather than an
expense.

Aerial and Earth

Having attended to the internal equip-
ment, the aerial and earth should now
receive attention. In summer the aerial
will become coated with a deposit which
will require hot water and soda to remove,
and altbough a heavier deposit occurs in
winter this is usually so soft that a good
shower of rain will wash it off. Now is
the time to clean the insulators because the
winter deposit can be removed with a dry
rag. The earth leads should be thoroughly
overhauled to repair the ravages of wind
and rain, and all joints remade for safety.

"Having rebuilt the receiver and attended
to all the accessories, the equipment should
be as good as new, and the chances of it
giving a high standard of performance ‘in
the summer months are much greater than
if the points mentioned had not been
attended to.

THE MOTOR CYCLISTS’
REFERENCE YEAR BOOK

1 ,_ or 1{2 by post from George Newnes, Lid.,
8-11, Southampton” Street, Strand, W.C.2.
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ROBABLY one of the most neglected
and yet most interesting components
in a wireless receiver is the high-

frequency choke. =~ Because it consists
merely of a number of turns of fine wire
wound on a slotted bobbin or tube it is
frequently regarded as being of little
importance. But that the H.F. choke is
of great consequence is proved by the
numerous types of this component on

In This Article the Author Deals
with the Underlying Principles,
and the Construction of Several --

Types of H.F. Chokes

This reply, however, will not satisfy the
person who really wants to know the
exact “ why and wherefore > and he will
probably ask, *“ How can a choke differenti-

By HAROLD DOWNING

FIRST
ARTICLE

change—more technically, the frequency—
of the currents. Hence, its impedance to
low frequencies (which we generally take
as those up to about 8,000 cycles per
second) is much less than to high
frequencies (which for our present pur-

Reaction”
HFC,

the market and by its several uses in a
modern Iveceiver. Chokes have a ftre-
mendous effect on the proper functioning
of a wireless set, and an understanding
of their properties and uses will go
a long way towards the gaining of a
clear idea as to how they can be made
and what points must be watched in
designing them.

What is the Purpose of an H.F. Choke ?

e
gﬂi

HT+

pose we can consider as being above
some 150,000 cycles, or below 2,000
metres).

The “‘ Reaction *’* Choke

Before going any further it will be
hest if we examine the function of a
choke in respect to some particular usc
in the circuit. Its best known use is in
the anode circuit of a detector valve
with capacity reaction, where it is
connected as shown in Fig. 1. Assum-
ing that the set tunes up to 2,000
metres (150,000 cycles) our choke must
offer a high impedance at this frequency

One might well start to consider the
high-frequency choke by asking “ What
does it do ?” This question may be

Direction of Windi ngs)
r

R -I T .I *
/<= 11— |

Fig. 2—The arrangement of a binocular
choke : the two halves of the winding go in
opposite directions so that their magnetic
' fields "' neutralize each other.

Prompted by your
having found thatitis
often possible to short-
circuit the choke in
certain receivers with-
out affecting results in
the slightest degree. o
In such cases one can

be sure that either the
choke is inefficient or
that its work is being
performed by some
other component. But
to answer the question ;
expressed  somewhat
blandly, the object of
an H.F. choke is to
check the flow of high-
frequency currents in

Fig. 1.— The most common use of an H.F. choke is for
reaction purposes, when it is wired in the anode circuit

of the detector valve.

ate between the two kinds of current.”
To understand the reason we must now
regard the choke as an inductance coil—
which it is, of course. Now inductance
is the electrical equivalent of mechanical
inertia—the resistance of a body to a
change of motion. In other words, induc-
tance is the property which a coil possesses
of opposing a change in the amount of
current passing through it. We all know
that alternating currents are constantly
changing in intensity between zero and
their maximum value. Well, then, an
inductance (choke) tries to prevent such
changes, and so opposes the passage of
the currents through it. The important
point is, however, that the opposition, or
impedance, is proportional to the rate of

HT.+
P

_—

Det

c 5 —
Fig. 3.—~The choke used in the anode circuit

of an S.G. valve must have a much higher
inductance than an ordinary *° reaction’’
choke.

and a comparatively low one at the
highest audio frequency, say 8,000
cycles. We cannot assess definite
values of impedance at the ftwo
frequencies, but must work on a
comparative basis. Actually we find
that the choke will be quite efficient
if its impedance at the lowest high
frequency (150,000 cycles) is about
100,000 ohms; its impedance at
8,000 cycles will then be approxi-
mately 5,000 ohms, or 20 times
less. To fulfil these conditions the
choke will require an inductance of
100,000 microhenries.

Choke.3. This assumes that the
4 component has no

Meains ~ self-eapacity, because

Choke. < if it had, the impe-

a circuit, and at the
same time to allow
free passage to low
frequencies.

Fig. 4.— Skeleton circuit showing where different kinds of H.F. cho;ze can be used.

dance at high fre-
quencies would be very,
much reduced and
consequently the
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choke would be less efficient. In prac-
tice it-is impossible to eliminate capacity
entirely, due to the proximity of adjacent
turns,- but we can cut it down to
reasonably- low limits by dividing the
winding up into sections and arranging the
terminals fairly well apart. The con-
structional - part of the work will be  con-
sidered later.

Preventing Feed-back

There is another point to consider because
a choke, like a tuning coil, has a certain
magnetic “ field,” and therefore if it is

placed near to a coil or another choke the:

fields of the two will link together and
cause feed-back, or unwanted reaction.
This difficulty can be minimized in three
ways.
ponents with their axes at right angles,
another is to make the choke of binocular
form (see Fig. 2), when the fields of the two
halves will neutralize each other, and the
third is to fit the choke with a scréening
box. The third method is best, but certain
precautions must be taken in using it.
Since a metal screen lowers the inductance,
the choke must have a .greater number
of turns than otherwise; the screen must
not be. placed too near the windings, and
it must be made of some metal such as
aluminium, copper or silver which will not
““ absorb ”’ any power from the choke.

S.G. Chokes

In addition to the “ reaction” choke
already referred to, there is another kind
which is connected in the anode circuit of
an S.G. valve and is used in conjunction
with a tuned-grid coil for high-frequency
coupling purposes. The connections are
shown in Fig. 3. It is not generally realized

One is to arrange the two com-_

that this choke must have quite differcnt
characteristics to that used- for reaction
purposes. It must match the anode
impedance of the S.G. valve, having an
mpedance about twice as great at the
lowest frequency (highest wavelength) to
which the set will tune. As the average
impedance of modern S.G. valves is 300,000
ohms the choke must approximate to
600,000 ohms. This means that its induc-
tance should be about 500,000 microhenrics.

. Besides having a high inductance, however,
. the choke must have & very low self-capacity

or else it will be inefficient at the higher
frequencies.

Special Uses for H.F. Chokes

Other uses for H.F. chokes are represented.

in the skeleton circuit diagram of Fig. 4.
The component marked Choke 1 is a by-pass
for. the B.-P. coupling condenser, and its
purpose is to feed the grid-bias supply to
the V.-M. valve ; an ordinary * reaction
choke may be uscd here. It is more usual
to employ a resistance in this position, but
the choke is often better when certain
forms of low-frequency interference are
experienced. Choke 2 really supplements
the reaction choke and serves to
prevent the leakage of H.F. into the low-
frequency stages. Here again, a fixed
res1stance is genera.]]y employed, but a
choke is sometimes better; one of the

¢ reaetion *’ kind is quite suitable.. The two
mains-chokes, marked Choke 3 and Choke 4
are often helpful with any mains receiver
(either D.C. or A.C.) since they prevent
interference due to H.F. currents which
are sometimes superimposed on the mains
supply. A suitable inductance for these
chokes 1s about 100,000 microhenries, and
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they must be able to carry the total current
drawn from the mains, generally up to
.5 amp. or so.

Fig. 4 shows yet another choke marked
Choke 5—and this is generally referred to as
an ‘“ anti-break-through * choke, its purpose
being to prevent intcrference from a nearby
medium-wave Regional station when lis-
tening on the long waves. To be effective
it is clear that this choke must have a
fairly high impedance at about 300 metres,
and a much lower cne at 2,000 metres. An
inductance of about 1,500 microhenries is
a good average value.

Short-wave Chokes

Short-wave chokes are, theoretically,
just the same as those used for the longer
wavelengths, and in fact many of the
“ broadcast > chokes available will work
satisfactorily down to so low as 10 metres.'
At the same time, it is generally better to
employ special S.W. chokes designed -so
as to have a very low self-capacity, since
this is of increasingly greater importance
as we move down the wavelength scale.
To cut down capacity means reducing the
number of turns, but this can be done quite
safely because the impedance for any given
number - of turns becomes greater as the
wavelength is reduced. For example, a
1,000-microhenry choke has an impedance
of something like 40,000 ohms at 6,000,000
cycles (50 metres), and of only 50 ohms at’
8,000 cycles; a component of that value
would therefore be perfectly suitable for
a receiver working on wavelengths between
10 and 50 metres. I have quoted 10 metres
as the lowest wavelength limit, since for
still shorter waves a choke of but a fow
microhenries, and having an almost negli-
gible self-capacity, is better.
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DESIGNING
A LOUDSPEAKER HORN

i
H
é

T is generally considered that the correct
shape of a horn, whether it be for a
gramophone or for a speaker, is that

given by the
logarithmic
curve oOr
*‘ @ X ponent -
ial » law.
Although the
logarithmic
lawdgf@ves a% .
good form of 7Zacer
horn, the “®7"

e A
mouth or termination ';;,,,:l‘;’{;:lf},,{/":,{/"f?/,;
of the horn ceases to At 7

be logarithmic—at the &
mouth there is' a
sudden change what-
ever the theoretical
form or contour of the horn may be. If it
were not for this question concerning the
mouth of the horn, there would be nothing
amiss with an ordinary cone, because the
conditions in a cone are precisely the same
as those which obtain when sound radi-

‘of the moouth of the horn,

0y
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S
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follow a logarithmic curve so long as its
angle to the base line is small. When this
condition no longer applies, as when the
angle of the trammel increases, the pro-
jection of the length s on the base line (or
horn axis) diminishes and the r of Wig. 1 is
no longer constant.

If we continue to develop the
traction curve laid off by the tracer
wheel outwards, we find that
the departure from the logar-
ithmic curve 18 as shown in
Fig. 3, and the diameter

P

where the trammel has
become vertical,
is equal to 2s.

Fig.\.—Illustrating a property of the
logarithmic curve.
We thus derive by a simple means a form
of horn which consists in a logarithmic
curve in its narrower part with an easy

| transmission to a flare at its mouth.

7///};‘,;1/; s
s
ff,"/////;,/ Z,;';//é//

i ”,
T
7

7

Wheel.

Fig. 2.—Trammel with tracer point and wheel,

-

There is a beautifully
e simple method of con-
A structing a horn of the
form given which is
within reach of anyone
whose resources inelude
a_pair of scissors and a
gluepot. From the fact
that the length of the

Fig, 3.—Illustrating the use of trammel for laying out horn
contour b, b, also departure from true log from a, a.

ates from a source in three-dimensional
space. The point is that, whatever the basis
of design may. be, the mouth itself should be
“flared” in ) ¥ -

order to slur
over the change

— 5

Fig. 4—Form

of segments from

which  horn s
built.

where the horn opens into the world at g:gglr" isEY:iI;,y piece of ]
large.
A well-known property of the logarithmic t0°, the sa,m/eh/
curve is illustrated in Fig. 1; a tangent to ]
the curve at any point p b |

arm s is constant, it fol-
lows that if we consider
the horn as made upofa
number of circumferen-
tial strips, all the strips when developed
on the flat have the same radius of cur-
vature. Hence, in order to build up the
horn we have only to cut up a quantity of
paper segments as in Fig. 4, whose mean
radius = s, and build these up one on the
other as in Fig. 5. The foundation can
be made from stout cartridge paper
or Bristol board. When that is dry,
and set, the necessary thickness of
papier maché can be built up

by pasting on layer upon layer

of newspaper or * lining /

= e

meets the base line (which il 1D |
may be taken as the axis of the horn) at
a definite distance r, measured along the
axis from a perpendicular from the point
of contact p. If a trammel be constructed
(Fig. 2) consisting of a bar carrying a
tracer wheel at onc end, and a pointer at the
other, the distance from the pointer to the
centre of the tracer wheel being called s,
then, if the pointer be moved along the horn
axis or base line of Fig. 1, the tracer will

JN~ e

\J\ g
segmental form .

and pasted cir- ~
cumferentially

roundthehorn, Fiy 5—Show-

each layer jus how a horn \
breaking joint ;s puilt up with
;vil(;lﬂsgmlz.i(]f.re- paper segments. “
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ETECTORS are common to all wireless
receiving sets ; the first set had one,
and the latest designed Class *“ B ”

Ferrocart receiver has one. Any device
used for the reception of wireless signals
is really a detector of the small alternating
currents set up in the receiving aerial.
Since wireless waves were first produced by
Hertz in 1868 many types of detectors
have been employed before reaching the
advanced and efficient methods of to-day.
It is interesting to see just what form and
principle of operation these various detec-
tors had, from the earliest type to the most

S a2 The First De-

2 tector.
Hertz's re-
ceiver took
various forms,
the usual type
of which was
simply a certain
size of wire
ring with two
spark balls
separated by a
small air° gap,
Fig. 1.—A Hertz defector :{hr?gs%zin(); ;1(119
or resonalor. FastodMntil the
best effects were obtained, employing the
principle of resonance. The impact of the
wireless waves cause induced charges to
surge backwards and forwards within the
ring, these surgings manifesting themselves
as minute sparks at the air gap. Such a
device, although of no practical wuse,
constituted the first wave detector. The
detector is illustrated in Fig. 1 and is some-
times called a resonator.

The Coherer.

Probably the earliest form of detector
to be used was the improved form of
coherer. This is based upon a peculiar
microphonic behaviour of loose metal
contacts to electric waves. This was first
brought into prominence by Professor
Branley in 1890, and afterwards more
thoroughly investigated by Sir Oliver

26

~

Lodge, to whom the term °‘coherer” is

due.

It was found that the impact of electric
waves upon a glass tube filled with nickel
and silver filings would cause them to
cohere, making them conductive to a direct
current which could flow through it. The
coherer, in its simplest form, was not
reliable, and it was much improved by
Marconi. His pattern consisted of an
evacuated narrow glass tube containing
accurately fitting silver terminals (Fig. 2),
separated by a small gap, between which
are the metal filings. Connections to the
plugs were made by means of wires sealed
in the glass, and the complete coherer
placed in a circuit with a cell and some form
of relay or recording instrument. The
potential applied to the coherer, by means
of the cell, was adjusted until just insuffi-
cient to cause the metallic filings to cohere
without the additional potential of an

€recTOR [)evelomenT

A Brief Résumé of the Evolution of
Detectors from Pre-Broadcasting Days
to the Present Time

By L A HODGES

incoming wave. To the coherer was added
an automatic tapper to * decohere” after
each signal. Although this necessitated
a slow rate of signalling, this delicate receiver
of electric waves made wireless telegraphy
practicable. The coherer constitutes the
first detector to give an ‘audible signal
produced by, or rather resulting from,
electric waves. It was with this improved
form of coherer that Marconi, in 1899,
established communication by wireless
across the English Channel.

The Magnetic Detector.

Following this Marconi, in 1902, made
another important step forward by develop-
ing a more :
sensitive de- Silver Aps
tector known v\
as the mag-0-( -0
netic detec- Fjg, 2.—A Marconi coherer.
tor, as the
result of which signals could be heard in
the telephone.

Referring to Fig. 3, the magnetic detector
consists of two magnets A, A, with like
poles placed together so as to magnetize
an endless band of stranded iron wire B,
continuously moving through coil C. . The
hysteresis lag causes the field to be carried
on by the wire a little beyond the central

Fig, 3.—Magnetic detector of 1902,

point, and when oscillatory currents flow
through coil C the residual lagging flux is
annulled, and the magnetism may be said
to jump to the central position. This
slight though rapid shifting of flux induces
a current in the ceil D, so that a click is
heard in the telephone E, for each spark

‘transmitted, and received by-the circuit.

Thus a dof; is rendered by a short crackle,
and a dash by a buzz. The sounds are
not very loud but the action is regular.
The magnetic detector constitutes a current-
operated device, and is inserted directly
between aerial and earth. Before coming
to the introduction of the valve detector,
it is necessary briefly to describe rectifica-
tion,

Rectification.

The high-frequency alternating currents
used in wireless broadcasting consist of
two components, the high-frequency carrier
current, and, superimposed on it, the low
frequency, or microphonic current. The
high-frequency current is useless in itself
as far as the diaphragms of the telephones
are concerned, its variations are so rapid
that no diaphragm could possibly follow
them. It is the low-frequency component
that matters to the receiver, and the work
that the detector has to do is to separate
the low-frequency component from the
high-frequency one. In doing this, a current
is obtained which is varying in accordance
with the variations of sound in the studio
at the transmitting end, and is capable of
making the diaphragms of the telephones
or loud-speaker responsive. This work of
the detector is known as rectification.

Whilst it is true to say that the above
devices described were detectors of wireless
signals, they could not do what the detec-
tors of to-day accomplish, 7.e., rectify the
high-frequency currents set up in the
receiving aerial. There are two kinds of
detectors to do this, the crystal detector
and the valve detector.

Crystal Detectors

The discovery by General Dunwoody of
the rectifying property of carborundum
was made in 1906, it being subsequently
found that certain other crystals of mineral
alloys were excellent rectifiers. A popular.
form of detector is shown in Fig. 4. The
detecting property of the crystal lies
apparently in its varying conductivity of
electrical currents in different directions.
A crystal that rectifies may be described as
a conductor of electricity in one direction
only. The advantages of crystal detectors
lie chiefly in the fact that they are cheap,
simple, and compact. They cost nothing
to maintain, and for these reasons they
had a good general run of popularity for
several years, and passed the advent of
broadeasting, until rivalled strongly by the
valve.

Crystals, however, rectify only; there
is no amplification. Their range is short,

‘selectivity rather difficult, and they are

unable to handle strong impulses, so it was
left to the valve to overcome this.

The Valve
Rectifier

The -intro-
duction of the
vacuum valve
as a rectifying
detector was
made in 1904
by Professor
Fleming. We
all know that
after an
ordinary elec-
tric lamp has
been in use for Fig, 4, —Simple “circuit using
some time a crystal detector.

{(Coniinued on page 522)
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S we have seen, up to the
end of 1926, quite large
sets, including five-

valvers with two high-fre-
quency stages, employed general
purpose valves throughout.
Even in the early months of
1927 the same state of affairs
persisted, but then, quite sud-
denly, the result of months of
patient experiment, and the
outcome of several years’ ac-
cumulated experience were
showered upon us in a flood of
new valve types which greatly
modified set design.

Early among the new ar-
rivals were special high ampli-

fication valves for use in
resistance capacity coupled
stages. R.C.C. had become.

popular on the score of good
reproduction—chiefly because
low-frequency transformer de-
sign often left much to be
desired. Because of the low
stage gain possible with general
purpose valves coupled in this way, how-
ever, it was often necessary to employ as
many as three low-frequency stages. With
the new high magnification valves the gain
per stage was greatly increased, and two
low frequency stages became the rule.

More New Valves

Swiftly following the R.C.C. valves came
power and super-power output valves of the
dull emitter type, permitting the advantages
of greater output and better reproduction to
be enjoyed by listeners who were restricted
to comparatively small low-tension bat-
teries. The power valves gave reasonable
output, and certainly better quality than
the old general purpose valves, while the
super power type, with its much greater
grid acceptance, resulted in enormous
improvements in reproduction with the
popular sets of the day with their multi-
plicity of low-frequency stages.

I have just been looking at a description
of a constructional set published in the
early summer of 1927 and typical of large
numbers of sets produced about that time.
It comprises a detector valve and three
resistance-capacity-coupled low-frequency
stages, the output valve being of the power
type. With such a set, volume control
naturally assumed considerable importarce,
because although the full amplification
available would be necessary on weakisignals,
serious overloading
might be experienced
with the local pro-
gramme. Accordingly
we find that in ad-
dition to the reaction
control, there is a
complicated system of
jacks, by means of
which either one or
two_valves can be cnt
out as required, while
further control is
possible by means of
filament rheostats.

Tetrode

But valve develop-
ment did not end with -
the introduction of the
new output valves.
Tor some time past, in-
terest had been shown |
in the tetrode or four -
electrode valve. This
valve, possessing two
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grids, was employed mainly as a means
of reducing the anode voltage required for
receiving valves. The reason why high
tension voltages of 50 to 150 volts were
necessary is that the electrons—minute
negative charges, emitted by the filament
—mutually repel each other. Unless the
H.T. voltage is high enough to overcome
these forces, an undue number of electrons
will be forced back to the filament while
many others still hover in the space between
the filament and the control grid, forming
the so-called  space charge,” in which
position they tend to * blanket’ further
emission.

In the early tetrode an auxiliary grid,
maintained at a fairly low positive potential,
was situated between the control grid and
the filament. Its duty was to neutralize
the space charge and, by its attractive
force, give the electrons emitted by the
filament such a high velocity that a large
proportion of them passed through the
‘auxiliary grid into the influence of the true,
or control grid, and thence on to the anode.
The device was very successful in that
satisfactory results could be obtained with
anode voltages as low as 15 volts. But
somehow the idea did not take on as well as
it deserved—probably because the newer
types of dull emitter valve had such
generous emission that the tetrode scheme

A set which savours of past exneriences (aboqut 1927). . Note the filament rheostats,

plug-in coils ‘and neutralizing condenser,

‘good performance,

did not seem worth whiles
Out of the four-electrode
principle, however, came an
entirely new valve form which
cleared away immediately
several problems that had
bheen worrying set designers,

and marked the com-
® nencement of a new
era in radio.
Neutralizing- and Selec-

tivity

The problems in
question were these. First,
the neutralized high-frequency
circuit, although representing
a great improvement in radio
frequency amplification, was
not entirely satisfactory. As
the neutralizing effect de-
pended upon the reactance of
a condenser, a quantity which
varied according to the fre-
quency of the signal being
received, one setting of the
condenser only gave perfect
neutralization for one parti-
cular frequency (wavelength). It was, of
course, impracticable to re-neutralize the
set for every station, so that a com-
promise had to be effected, with the result
that the H.F. stages operated only at maxi-
mum efficiency at one point on the tuning
range.

The second problem, which was bound
up in the first, was that with the increasing
number of stations on the air, greater and
ever greater selectivity was necessary.
Most of the methods of improving selectivity
had also the effect of cutting down signal
strength, so that the maximum amount of
amplification possible was necessary to give
and even the best
neutralized triode could scarcely be termed
satisfactory in this direction.

The solution was forthcoming in an
entirely new type of tetrode—the screened
grid valve, which first appeared in com-
mercial form during the early summer of
1927, and, by the autumn, was shown by all
the leading valve manufacturers.

Secreened grid valves are so well known,
and so universally applied to-day, that it
is unnecessary to say more than that this
type of valve was one in which the inter-
electrode capacity, and its effects, were
reduced to an almost negligible quantity.
In the first place, the electrodes themselves
were spaced well apart, especially as regards

the grid and "anode,
| the connections to

which were at opposite
ends of the bulb.

Then the fourth elec-

trode, or screening

grid, is situated be-
| tween the control-grid
and the anode, and

is maintained at a’
i positive voltage ap-

proximately equal to

half the anode volts

age. As a result,
i although the scréen is
positively charged,
it is, so far as radio fre-
quency is concerned,
effectively earthed
through the high-
tension supply. It
theréfore acts as an
electrostatic screen
between the grid and

(Continued overleaf)
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the anode, and pre-
vents feed back
between the two
circuits.

The necessity for
neutralizing coils
and condensers was
at once done awa
with, and the circuit
connections immedi-
ately  considerably
simplified. The very
high amplification
factors of theso
valves also made
possible greater stage
gains, but in this
connection it should
be noted that,
although the ampli-
fication factors of
these early screened-
grid valves was from
150 to 200 or more,
the anode impe-
dances were also
very igh, so that the full advantage
of high-stage gain could be rcaped only
when  correspondingly  high-impedance
couplings werc employed. The most effi-
cient coupling is a tuned circuit, so the
tuned amode or choke fed tuned-grid
coupling became standardized. Designers
endeavoured by all the means at their
disposal to decrease the losses in coils and
condensers, while accuracy of tuning was
further improved by the production of
variable condensers the vanes of which
were modified in shape to give more open
settings on the tuning scale. Great
improvements were also made in the design
of slow-motion devices for fine and accurate
tuning.

Another change in set design which was
brought about by the screened-grid valve,
was the form and extent of screening
between stages. The effects of inter-elec-
trode capacity had been minimized, and
any unwanted reaction effects could gener-
ally be tracked down to stray couplings
between components and wiring. As a
result, in order to achieve stability in sets
employmg screened-grid valves, very com-
plete metallic’ screening between anode
and grid circuits of hxgh frequency stages

- was necessary. Usually, this took the form

‘0
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Different types of horn loud-speakers, a cone speaker, a ranée of plug-in coils,
slow-motion dials, efc., characterize this laboratory equipment.

of metal plates attached to the metal panel.
A hole, just large enough for the valve
to project throagh, had to be made in the
screens, and the valves had either to be
fitted horizontally, when they took up a
deal of space, or vertically when the
design of the screening was intricate,
and the wiring of the various stages was
difficult and very inaccessible. Very much
later, screening cans for valves, and
still later the modern metallized valve
simplified the mechanical problems
screening, but on the sets of 1927 and
1928, the constructor had to be some-
thing of a structural engineer and juggler
to erect the complicated screening
partitions.

The screened-grid valve had done this
for radio, however, it had rendered receivers
much more sensitive and much more
stable, so that a four-valve set incorporating
one high-frequency stage, detector valve,
and two low-frequency valves gave range
and selectivity equal to, if not greater
than, that previously obtainable with two
high-frequency stages, and this, too, with
increased stability and ease of operation.
With the addition of really efficient power
output valves, quality too had improved
out of all recognition.

of

The use of proper

-

output valves gave
an additional fillip-
to the production of
better loud-speakers,
and although horn
type instruments
were still largely
used, their acoustic,
design was on
sounder lines, and
electrically they were
also superior than
any that had gone.
before.

Using the Mains

Battery elimina-
tors had also made
their appearance,
and generous high-
tension was, there-
fore, within the
reach of all who
could afford the
somewhat high initial
cost of this appa-
ratus. Towards the
end of 1927, the first indirectly heated

mains valves were placed on the

market. These were of the general pur-
pose type, and were available in H.F.
and L.F. forms. For the output stage,
ordinary directly heated super-power
valves of the four-volt type were recom-
mended

Although very efficient from the point
of view of characteristics, these valves
were somewhat slow in achieving popularity,
chiefly because the associated apparatus,
filament transformers, and units
were high in price, and partly because the
listening- public had not been educated up
to mains radio at the time. Later on,
the production of A.C. mains apparatus was
to be undertaken on a larger scale, prices
were to become cheaper, and hsteners were
to become ‘‘ mains minded,” but for the
moment the full range of ba.ttery valves,
including screened-grid types, provided
as much technical food as the averagelistener
could assimulate, and entailed more cost
than he could usually afford. In the
following year, still further technical
achmvements were to be recorded, but a
full two years were to pass before even the
screened grid valve could be said to have
passed into universal acceptance.

WITH so many high-powered broad-
casting stations on the air it is
becoming a problem of great importance to
log the dial readings accurately
when you have tuned in the
various stations correctly on
your wireless set. Not only is it
desirable to have slow-motion
dials on the condensers, but
in some cases it becomes necess-
ary to add some simple device
which will enable the proper
condenser markings to be
noted.

One simple method for this
to be carried into effect is
shown in the accompanying
illustration. First of all pro-
cure a small vest pocket type
magnifying glass and remove
the cover. These glasses are
really quite powerful and have
a focal length of anything up
to two inches, Take a short
strip of thin brass and fix one
end to the glags frame with

‘ ! AN AID TO DIAL LOGGING |

Showmg how a small pockel magnifying glass can be mounted to
ensure accuracy in logging condenser dial readings.

a 8BA screw. Drill a hole in the ebonite
panel of the wireless set, slightly to the
right and above the top of the condenser
scale as shown and, bending
the brass strip at right-angles
at cach end, attach it to the
panel with a 6BA screw and
nut. The lens can be held
away from the panel a distance
just sufficient to give correct
focussing and can be swung in
and out of use as desired. As
the photograph shows, the dial
divisions are magnified, and in
-this way it is possible to log
more accurately the particular
scttings for different stations.

Are YOU mterested
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The Best Position for an Indoor Aerial
RECALL & somewhat odd experience
I had a short time ago. A friend had
bought a rather unselective two-valve set
and asked my advice in regard to the
most suitable type of aerial. A short
inside one was suggested and this was
duly erected as an insulated wire running
along two sides of the room and loosely
tacked to the picture moulding. Results ?
Practically nil, for even the local station
was barely audible. Investigation showed
that the wire was running almost parallel
with an electric conduit pipe, which was
(as is always the case) earth connected.

LF
Reaclion
Codl.
—
Reaclion
Cond'r.
Hi1-
Fig. \.—Parallel-fed reaction circuit,

By moving the aerial to the two opposite
walls, all was well. Apparently the earthed
conduit had been acting as an cfficient,
though unwanted, screen.

The moral is, if you employ an inside
aerial, try it in different positions until
the best one is found.

Instability with Class “ B ?
A DIFFICULTY which is occasionally
experienced with a class “B” output
stage is that there is a certain amount of
parasitic oscillation due to slight variations
in the two halves of the class “ B valve,
or to other causes. This is generally evi-
denced by a faint, high-pitched whistle or
by a peculiar form of distortion on certain
high notes.

A satisfactory cure can nearly always
be effected by connecting a condenser of
about 005 mfd. across each half of the
primary winding of the output transformer.
The condensers also have a tendency to
reduce the high-note emphasis which is
always produced by class “B” valves,
but they are not usually quite sufficient,
in themselves, for this purpose. A more
complete measure of tone correction may
be secured by joining a .02 mfd. fixed
condenser between the ends of the secondary
winding of the  driver ” transformer.

Another point to wateh in a class “ B
set is that there should be no leakage of
H.F. current from the detector anode
cireuit into the amplifier, because this is
liable to be magnified and to cause serious

¢

low-frequency . instability and distortion.
The usual expedient, of inserting a .25
megohm resistance in the grid lead of the
first L.F. (or * driver ”’) valve, is usually
sufficient but occasionally a better effect
is produced by wiring a 50,000 ohm
resistance in shunt with the primary
winding of the first L.F. transformer.

The Screening Grid Potential
ITH present-day receivers it has be-
come the usual practice to have only
one H.T. positive tapping, the various valves
being fed through suitable voltage-drop-
ping resistances. This system is all very
well so far as the anode voltages are con-
cerned, but things are rather different in
respect to the screening grid supply to
S.G. or V.-M. valves. A voltage equal to
about two-thirds that applied to the anode
is required, but as the current is so very
small an ordinary fixed resistance is practi-
cally useless for reducing the voltage to a
correct figure. In mains sets the difficulty
is overcome by using a potentiometer |
(connected between high-tension positive
and high-tension negative) for supplying
the screening grid potential, and although
the same idea may be applied to a battery
set it is not very economical, since the
poteptiometer causes a constant waste of
H.T. current.

Aerials and Interference
ECAUSE 3 short indoor aerial generally
gives 1nore selectivity than the usual
elevated wire therc seems to be a good
many people who think that it is also
better for eliminating electrical interference.
This may or may not be the case—it all
depends on the circumstances. If the
interference is definitely due to an outside
source the indoor aerial will probably
prove helpful. But if it is coming into the
house wa the electric lighting mains its

L. F

Reaclion Cond

‘0003 Mid.
Reaclion
condr,

Fig. 2.—Series-fed reaction circuit.

effect will be much greater when the
acrial is comparatively close to the mains
leads. Where interference is experienced,
then, and its source is unknown, the best
thing is to try both kinds of aerial and

(Continued ovarleaf)
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BEWARE
LIGHTNING!

GRAHAM FARISH

GARD

WILL PROTECT

YOUR AERIAL

Your set—your home itself, is at the
merey of Lightning if your aerial is
unprotected. For a few pence a GARD
gives permanent protection and makes
it safe to listen-in during the worst
thunderstorms. Be sure to get the
genuine Graham Farish GARD—the
Lightning Arrester that protects »
million homes.

Every GARD carrles £100 Guarantee.

GRAHAM FARISH LTD., MASONS HILL, BROMLEY, KENT

- €6 MARCO ”»

Modern Substitute
For Aerials

Safe, Efficient. Eliminates

Simple,
aerials. No unsightly wires round

“Marco ” also acts as

Only 3
No tools’
Money returned if inot
British Made and

your rooms.
a lightning protector,
connections to make.
needed.
satisfied.
Guaranteed.

D. C. Model
2/6

Price
From most dealers,
or direct. Postage

2 -
and packing 3d.

A. C. MODEL extra,
MARCO PRODUCTS

9, Farringdon Avenue,E.C.4

@ FIXED IN YOUR SET IN A MINUTE
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IF WIRELESS IS STILL A
“ MYSTERY ”

to you, the pleasurable study of
this book will quickly give you
full mastery of the Subject, both
theoretical and practical. Better
understanding will ensure your
getting better reception . . . . .

WIRELESS,
THE MODERN
MAGIC CARPET

By Ralph Stranger

3’6

Obtainable at all Booksellers, or post free 3/9
from George Newnes, Lid., 8-11, Southampton
Street, Strand, London, w.C.2.

IF YOUR RECEPTION
IS BAD

‘/!’% MADE BaOADumNEADO_'
By

rIA
AF- Utap

SUECTRON'S  SUPER S AER g8

WII.I. IMPROVE IT

Whether it 1s a tad sof or a bad
locali'y SUPERIAL will make
your reception definjtely tetter,
becasse it is the most efficient
and powettnl aerial ever devised.
The extra-heavy rubber insula.
tion s'ops interference and noises,
atolishes masts, insulators and
separate leads-in. and increases
the sigaal strength,

The only efficient indoor or
invisible aerial. Lightning proot,
too}—get your £100 Free
Insurance (today. From. all
dealers.

{lOOFt 3'6 75k 276: 50k 19: 254 |4

WHE NEW LONDON ELECTRON WORKS (X6 EAST HAM LONDON £ .6
Radio-Gram

Famous Maker’s Offer ! £5 CABINET for 65,.

SEVEN DAYS' FREE TRIAL

(OR 10/- MONTHLY)
Folished Oak ! and Piano bullt)
The acoustic Tons brings a fine
torill.  Makers to Radio-Press,

B.B.O., 3,600 cl:entele
¥ODELS FROM 35/- to' £15.
Photographs and List FREE,

PICKETTS Piano-Tone

Qabinets,
(P.R.), Albion Road., Bexleyheath,
FAMOS 2 magnet bal, arm, speaker units, large
4 pole type. List price, 21/ to clear 6/-.
AMPLION cone speaker unlt in Walnut domed-
top cahineh 7/6 complete,
ERICSSON 21 &suic 3-1) L.P. Transformers.
Listed 17/6; <ao
PLION speaker units.

reduot Each 2/3

All new and guaranteed and sent carriage freaU K,

PIONEER RADIO MNFTG. C TD.,
i COPTIO STREET, W.C.1. Museum 9607,

Over 75 per oent.

RADIO RAMBLINGS

(Continued from previous page)

find out for yourself which best suits
your own case.

Series and Parallel-fed Reaction
ALTHOUGH the Reinartz, or parallel-

fed reaction, arrangement (Fig. 1)
is almost universal, there is much to be
said in favour of the series-fed reaction
circuit shown in Fig. 2.

As a matter of fact, the latter circuit
is practically the same as was used a few
years ago with plug-in coils, except that
reaction is controlled by a OOO'& mfd.
vanable condenser instead of by * swing-
ing” one of the coils. This throttle
control, as it is called, works more smoothly
than the swinging coil and s less liable to
produce instability than is the Reinartz
method. In addition, it saves the necessity
for a high-frequency choke. It will be
clear that the reaction condenser operates
““ left-handed ®—that is, the amount of
feed-back is increased as the condenser’s
capacity is reduced. When the capacity
is increased, H.F. currents appearing in
the detector anode circuit are allowed to
leak away to earth, and therefore there is a
reduction in the'amountofreaction obtained.

July 1st, 1933

The parallel-fed reaction arrangement
is applicable to any type of set using
either plug-in coils or the more usual
dual-range tuner, but it is of particular
value on the shorter wavelengths.

The Latest From Lucerne
LTHOUGH “long” wavelengths at
the time of writing have not yet been
definitely allocated, it is easy to foresee
that considerable alterations will have to
be made in the dials of receivers bearing
the names of stations. The latest proposal
places some well-known transmitters in
the following order. Kalundborg (1,153
m.) ; Huizen (1,195 m.) ; Oslo (1,239.7 m.);
Madrid, Ankara, Kaunas (1,282 m.) ; Motala
(1,3274 m.); Warsaw (1,3889 m.);
Davent,ry National (1,5622.8 m.); Komgs
Wusterhausen (1,604.3 m.); Radio-Paris
(1,694 m.); Bucarest, Reyk]awk and Porto
(1, 775.1. m) Lahti (1,863.3 m.) ; Moscow
(1,973 m.). It will be noticed that no
provision has been made for Eiffel Tower
and that France may thus lose one long
channel. If allocated in this manner the
list does not take into consideration a
number of transmitters already working
in the band, and some of the wavelengths
may> still be shared.

DETECTOR DEVELOPMENTS
(Continued from page 518)

Plote

Flament-

Fig. 5.—This ‘diagram explains the principle
of the two-electrode valve.

there is a tendency for a black deposit to
form on the inside of the glass wall of the
bulb. It was from the investigation of
this phenomenon by Professor Fleming
that the first valve rectifier was evolved.
He introduced a second electrode into the
vacuum in the form of a small metal plate
and connected up as shown in Fig. 5.
When switching on the current to the
filament, the plate being connected to the
positive terminal of another battery, a
small current flowed in the plate circuit,

“although there was no metallic connection

between the plate and the filament. He fur-
ther found that, when changing over the
wires so that the plate was negative, no
current flowed in the plate circuit.

As this device permits electrical currents
to pass through in one direction only (as
in the case of the crystal), it was soon
adopted as a rectifier ot oscillatory currents
of electricity, and was known as the two
electrode valve. Following this discovery,
De Forest added a third electrode to the
valve, between the filament and the plate,
known as the grid. The current in the plate
circuit could be controlled according to
the manner in which the grid was charged.
The result of this was that the valve was
made to act as an amplifier of wireless
signals as well as a rectifier.

After manufacturers had mastered the
art of maintaining a vacuum in producing
these valves. crystals graduallv took a back

seat. The progress of the three-electrode
valve (Fig. 6) since broadecasting com-
menced is well known. Developments from
bright emitters to dull emitters, the in-
troduction of mains valves, their appli-
cations as leaky grid or anode band
detectors, the introduction of more elec-
trodes, as in the screened grid detector,
ete., all seemed to point that valves would
be the last line of detectors.

And now comes the new cold valve.
The Westector

This, the Westector, is the latest develop-
ment in detectors. This new cold valve
(Fig. 7) consists of a number of dises of
copper and copper oxide plates, an

electronic action taking place between
Pate

......

Poteptral
rolling £late
Cuwrrent”

i

>
O

UM o G
Fig. 6.—Illustrating the function of the three-
electrode valve.

these permanent junctions. The Westector
will handle large inputs, but it only

rectifies—it will not amplify—a particular
advantage being that no hcater or anode
currents are necessary for its operation.
As they are particularly suitable to sets of
superhet design they can certainly be
classed as a possible rival to the valve

Pressure Spring

Conreclon)

- Bectifrers Orses |
Fig. 7.~The *

rectifier. However, in comparison with
early detectors, we have to-day reached
such a stage of efficiency in detection that
it will be difficult to revolutionize these
methods by any new means of detection.

Westector,” or cold valve.
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PILOTECLASS ““ B ' CONVERSION KIT
'HE lillustration shows the Peto-8cott ‘‘ Pilot
Class {B Conversion Unit, which retails at 37s. 6d.

The unit should be wired as Blue Print supplied, care
belng taken to ensure that the seven pin valve-holder
i3 wired exaetly as in the sketch, terminal No. 6 being
left blank.

This Unit will operate on the majority of sets without
any alteration to the existing receiver. In operation
the existing Power valve acts as the driver valve, and
nust be a Triode, the normal small power being

satisfactory. Under test we found it to be extremely

efliclent. :
In the case of
sets with one
L.F. stage whichjis
transformer cou-
pled to the detec-
tor valve, the unit

% * will connect direct to the
- loud-speaker terminals, P.

. YL
The Pclo-'Scoll Class B unit,

off. The first L.F.valve can be taken out of set to
save filument current. as it is no longer uscd.

The Unit should be connected to the loud-speaker
terminals as previously described.

The operation of your set is exactly as before. The
Grid Bias to the driver valve should be increased
somewhat, 50 as to economise in H.T. current. The bias
inerease should not be such as to caunse distortion.

It should be noted that the Clasz ‘B ' Valve is
switched off by shmply disconnecting one of the
accumulator leads,

Should a special Class ‘“ B "’ Speaker be used, the
output choke can be dispensed’ with and the connec-
tions made to anodes and H.T.4-.

THE PLEW ANTI-FADING UNIT

TE have just received an
- excellent little devlce from

the Phasodyne Radio Co., 22,
George 8treét, Hanover Square,
London, W.1, ecalled the Plew
Anti-Fading Tuit. This consists
of a small moulded bakelite
case fitted with four
terminals  which  are
marked ‘P 0,
“HIT” and *S” re-
spectively. The unit is
connected in) the anode
circult of the detector
valve and iz made to
vary the screening grid
potential applied to the
preceding 8.G. stage. The
component is very inge-

N .

% ) nlous and works well. As
the name implies, its ohject is to prevert fading, and it

and H.T. on transformer being conrpected to LS—
and LS4 respectively. g

| If a choke output circuit or output transformer is
' fitted between output valve and loud-speaker terminals,
it should be removed and the P. and H.T. terminals on
driver transformer conuected to plate of output valve
and H.T.4 respectively.

The filament connections should be made to a 2-volt
accumulator. The loud-speaker is now copnected to
the terminals on the output choke. There are two
ratios, viz. :—

The Plew Anti-fading
nit  which  gave
excellent results under test.

l—dl.Z Connect speaker between terminals marked
2 and 2.

l.:’dp—-l. Connect speaker between terminals marked
3 and 3 1

¢« IF mm' “first stage of your existing receiver is resist- |

ance coupled, It would he advisable to cut i out.

This should be done as follows :—

The feed resistance which is connected between
H.T.+ and the anode terminals of detector valve must
be removed. The connection from anode terminal to
reaction condenser and TEF. choke remains. The wire
from the *“A” or “ P’ terminal of existing L.F.
trapnsfornier must be transferred from the first L.F.
valve holder to the anode of detector valve holder.

If an H.F. choke is used, the wire from transformer
.should connect to the H.T. side of choke; that is the
side from which the anode resistance has heen taken

e

accomplishes this by acting as a form of automatic
volume control device. The makers are very modest
in their claims and we were pleasantly surprised to
find how efficlently the unit operated ; stations such
a8 Fecamp, which normally fade badly, were recelvable
at ‘pmchcally constant strength during the whole of
a_fairly long test. Complete with a gheet of wiring
diagrams and full instructions for use, the unit retafls
at the attractive price of 10s,

THE WRIGHT AND WEAIRE NUCLEON '’ COILS

THE illustration below shews the ingenlous design
of the new ‘“ Nucleon” Colls manufactured by

Wright and Weaire, Ltd. Originality and low price

is_their keynote, and they wiil be extensively dealt

with next = - i 5

weck.

The new Weairite Nucleon iron-core tuning coil, delails of
L which will be given next wee

A damp earth all the B
year round is essential
to good reception; Filt
the ever-damp Earth
keeps damp without
attention, thus -
maintaining the
efficient conduc-
tivity of the soil
in the hottest
weather.

Sold by all Dealers or post
free from Sole Makers.

Run yo"ur- _l'{ad.io"
FROM THE MAINS

Electrify. your radio—it’s cheaper and
more efficient than any other method,
providing you employ Heayberd Ap-
paratus. Whatever your need in mains
equipment Heayberd can supply you.

HEAYBERD COMPLETE MAINS UNITS
Heayberd Complete units enable you to electrify
your set simply by installing the unit in place of
the dry or wet batteries and plugging in to the
nearcst electric point. Models for A.C. or D.C.
mains from 55/- upwards according to output.

HEAYBERD ASSEMBLED KITS
H you prefer to build your own unit, the Assembled
Kits enable you to do so with a minimum of trouble.
All components are mounted on a metal base—
you simply wire up, following the blue print and
instructions provided. Meodels for AC. or DC.
from 52/6 upwards.

HEAYBERD UNASSEMBLED KITS
You may prefer to construct the unit eptirely—so
that it can fit into an existing cabinet. Heayberd
Unassembled Kits provide every component
necessary to build just .ll\e unit you require
together with a clear circuit diagram. Kits from
40/9 upwards. g

HEAYBERD MAINS COMPONENTS
Separate components may be obtained from
There is a wide range of Transformers,
and Battery

Heayberd.
Chokes, Condensers,
Chargers available,

Heayberd Mains Ap-
paratus is consiructed
from the finest materials
by Mains Specialists
and fully Guaranteed.
Special altention is paid
1o smoothing in all Units.
Westinghouse Rectifiers
are_incorporated in all
A.C. models.

Resistances

i |
%st: pon
R - |

“\¢” for Heayberd |

! handbook on |
»_ Maianorkin? |

"1 ] enclose 3d stamps forl
New Handbook of Mains|
Equipment. Packed with|
Technical Tips, Servx‘cal
Hints and_diagrams

Prac.

asspmnmenne

) F-C-HEAYBERD E\CO-‘o I

10 FINSBURY STREET, LONDON,EC.2,

#-s~ One minute from Moorgate Stn « :
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BLUE SPOT

MOVING 29P "

CO! L

A wise decision by the
designers.
Blue Spot Loudspeakers are

the best
SPECIAL FEATURES:

Scientifically designed matching trans-
former for Power, Super Power, Pentode
(Class B on request) @ Q.P.P. Pentode
model, 2/6 extra @ Troublesome solder
tags dispensed with—in their place efficient
terminals for easy valve matching @ New
process Speech Coil ® Damp-proof cone—
no warping or fouling in the gap @ Copper
plated Chassis with felt surround. No
excessive bass, no shrill top.
Write for Catalogue P.R. 18S, giving full details
of this and other Blue Spot Speakers.
32/6

29 p M chassis complete with output

iy translormer "
Extension mode} without transformer for receivers
already equipped with suitable output transtormers

27/6
CABINET MODEL 22 P.M. In oak with 29 P.M.
movement and output transformer - - 45/

Extension cabinet model without output transformer |

40/-
THE BRITISH BLUE SPOT COMPANY LTD.
4/96 Rosoman Street, Rosebery Av., London, E.C.1
%‘elephone: Clerkenwell BRITISH MADE

Distributors for
RN

3570
I\?grthern England,Scot-
land and Wales: H. C.
RAWSON Sheffield
( London), Ltd.,
100, London Road,
Sheffield
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HERE is still a
shortage of the
more important

By E. REID-WARR _%

the London Palladium.
Here you have a sym-
phonic  arrangement

orchestral works on
records, most of the lists being made up
of the more ephemeral type of music.

We will begin with the songs which still
top the lists. Another Caruso record has
been rejuvenated—Celeste Aida and Je
Crois Entendre Encore (Pearl Fishers),
H.M.V. DB1875. In this record you hear
Caruso’s voice when tendencies towards
baritonal quality were developing—a not
unusual occurrence in the carecr of tenors—
and it is interesting to compare it with
earlier ones. The two arias are admirably
chosen—one grandiloquent, the other tune-
ful, haunting in charming simplicity.
John Hendrik, that very good German
tenor, has made another excellent record
in Parlophone R1517. He sings two Lehar
songs in German—Gipsy Love and The
Czarevitch—which are a very delightful
pair. This young man is so very good that
it is difficult to believe that he was working
as a clerk less than four years ago. Now
he is well on the way to fame. Another
cheering example for amateurs !

Talking of amateurs, have you heard
the Hon. W. Brownlow ? Here is a baritone
who is a very fine artist from every stand-
point. The entire rewards of his efforts
benefit charity, hence his amateur status.
His last record contains two light trifles,
This Lovely Rose and When I Think of You,
on Columbia DB1126. A vocal record
which has much to commend it is Robert
Burnett’s Edward and Wee Willie Winkie
and Jenny Wi’ the Lang Pock on Parlophone
E11236. This Scottish baritone has a
rare dramatic gift. His singing of that
gruesome poem of Dalrymple’s is positively
eerie. You'll need much Scotch (the
language) to follow the other two. Stuart
Robertson has two martial ditties well
worth hearing in Vimy Ridge and Light of
Foot, on H.M.V. B4416, and the new
show, * Music In The Air,” is most
artistically and generously ensampled by
the Light Opera Company on H.M.V.
C2568.

I liked Brahms’ best two, Hungarian
Dances 5 and 6; as they are played by the
San Trancisco Symphony Orchestra on
H.M.V. E607. Almost everybody knows
them well; the gaiety of spirit they ex-
press is most infectious. A record to come
back to at any time. A strange offering
comes from Brunswick (119). This is
Lament For The Living, with the sub-
title “ Suite in G Flat.” The name leaves
one guessing, but the four parts or move-
ments, “ Lament,” “ Searching,” “ Phan-
toms” and “ Why ?” begin to enlighten
one. If you can imagine an allegorical
film round such a lachrymose subject, this
music would fit in admirably. It is tune-
ful, modern, but not hair-raising. I think
I rather like it.

Bird of Love Divine and I Hear You
Calling Me are bound to be popular as

they are played by so fine an orchestra as

quite in the grand
manner and yet the melody stands out
delightfully. Two old favourites in very
fine raiment. On H.M.V. C2563.

Medleys that are different are the two
Scenas, Venetsan Nights and A Tision
of Spring, played by the New Mayfair
Orchestra. Vocals for colouring such
pieces as Come, Lassies and Lads and
Offenbach’s Barcarolle help to make two
quite attractive pictures on H.M.V. C2565.

Another Lilac Time! The Commodore
Orchestra (and Organ) play it on Broadcast
3309: . It is competent—the Commodore
always is—but they should have locked the
organ and mislaid the key for Lilac Time.
Now for a really brilliant bit of playing.
This is The Enchanted Forest by Ilja
Livschakoff’s Orchestra on Decca F3565.
Every modern trick and instrument is
used, and the result is uncommonly attrac-
tive. The Little Company backs it up.
Because the orchestral qualities are pre-
dominant, I mention here with pleasure
The Black Gipsy and The First Flowers
m Mdy—two tangos by the Dajos Vela
Dance Orchestra. These are Parlophone
R1510.

I like Mark Hambourg’s playing of
Beethoven’s Sonata in C Sharp Minor
(The Moonlight) better than anything by
him for a long time, not, perhaps, so much
from the actual execution, but from the
artistic interpretation, which is very satis-
fying. Hear H.M.V. (€2551-2 with the
fourth side containing a positively en-
chanting fragment—Bcethoven’s Nel Cor
Piu Variations.

In a very different world is John Hunt’s
introduction of the ‘ Neo-Bechstein
piano wia Chopin’s Prelude tn C Minor,
Op. 28, No. 2, and Mazurka in A Minor,
Op. 68, No. 2, and Clair de June (Debussy).
The chief intercst lies in this new instru-
ment which has no hammers, but electro-
magnets and a loud-speaker! The result
is a kind of cinema organ effect with amaz-
ing swell effects. John Hunt plays these
pieces delightfully, and has great skill
with this new invention. Definitely a
record to have—H.M.V. C2567.

The best humorous record comes from
Ronald Frankau, who gives pungently
The Preparatory School, The Public School
and The Varsity, on Parlophone RI1515.
The other side is Let’'s Go Mad. That
loving couple (1)y Billy Caryll and Hilda
Munday exchange mor¢ amenities on
Broadcast 3311 (Home Chat). Then two
funny men with excellent voices sing of
Eucalyptus and The Golden Shores of Wigan
on Sterno 1193. You doubtless heard Duke
Ellington’s broadcast and formed. your
own vicws! I will but say that he hurt
me far less on Hot Feet and The Blues 1
Love to Sing, on HM.V. B6343. 1 feel
that we should have understood it all
better, had we lived in either 6000 B.c. or
A.D.! v
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~From
. Readers.

The

Class * B * and H.T. Eliminators

Str,—I have read in Practicar. WIRE-
LESS recently quite a lot about Class B
Amplification, and I would very much
like to adopt this form of amplification.
1 understand, however, that it is practically
impossible to work Class B off an average
type H.T. eliminator. What about the
thousands of experimenters, myself in-
chided, who have either bought or made
H.T. units ? Have we to scrap them and buy
new ones ? I know of only one such unit
on the market at present designed specially
for Class B, but it is rather expensive. Here
is a splendid chance for the technicians
of Pracrical. WIRELESS to lead the way
once again, by telling us how to adopt
out present units to suit. Wishing PracTI-
oAL WIRELESS every success.—R. E.
ATtgrins (Horden).

[Provided that the eliminalor delsvers
suffictent current for the maximum require-
ments of the amplifier, the Neon Stabiliser
may, of course, be used sn place of the smooth-
'sng condenser in the unit to keep the voltage
constant. The subject is, however, receiving
our altentson.—Ed.]

IN.R. and His Majesty’s Speech

Sir,—I happened to tune in Brussels on
the afternoon of June 12th, and heard
someone speaking. After a while, I knew
it was King George, and I listened to the
end. Afterwards there was a very pleasing
incident, which 1 wish to report. The
announcer told us in Flemish, that that was
the end of His Majesty’s speech, and said,
“ We will now put on @ gramophone disc
and play ¢ God save the King.” We will then
proceed with our concert.”

As a regular reader of your splendid
paper, and being a Britisher, I thought
this jot of news may interest you, and be
worth publishing, just to let Englishmen
know what the officials of the I.N.R.,
which is the Broadcasting Company of
Belgium, think and feel when they relay
a speech by our King. Best wishes for
the future of Pracrica, WIRELESS.—
F. J. WHALLEY (Antwerp).

A Ceylon Reader’s Views

Sir,—Being on leave in London when
Pracrica, WIRELESS began publication I
took it in from No. 1 and have continued
doing so after my return to Ceylon. Like
the many thousands of other readers I can
say I have not met its equal for giving good
value, both as regards the practical as
well as the theoretical side of wireless.
Every subject, however abstruse, is dealt
with in such clear and simple language
that one has to understand it. I must also
thank you for the Wireless Constructor’s
Encyclopedia which I have found most
useful. As you welcome criticism may I
make a suggestion.

Most of the circuits given in PracticaL
WirELESS need Special coils which are more
often than not unobtainable in Ceylon

Editor does not necessarily agree with opinions
expressed by his correspondents.

(I should think this applies to other parts
of the Empire, too) and, therefore, their
construction is either not possible or has to
await receipt of the necessary coils, ete.,
from the manufacturers. Another point
that has struck mec is: Why is it con-
gidered a sine qua non of a set that a wave-
change switch must be included in the
circuit ? We, in the Colonies, do not in
the least mind coil changing, and, as our
receivers, to be of any use, have to tune in
all wavelengths from 12 or 15 m., to 1,000 m.
we generally build them so that it is merely
a question of changing coils for each
waveband.

The ideal circuit for us is one with S.G.,
det., and 2 L.F., as with this and the
necessary coils the world is within our
reach. On such a set the Empire S.W.
station comes in "at full L.S. strength
often when we cannot hear our local
(Colombo) owing to atmospherics. Now,
sir, if you can describe a set using such a
circuit (the last stage might with advantage
be Q.P.-P., or Class B amplification), giving
details for making the necessary coils, you
would be conferring a boon on all readers
outside England.—R. G. LEEMBRUGGEN
(Matara, Ceylon).

[ | (Continued on page 526) ]

CUT THIS OUT EACH WEEK

DO YOU KNGW?

~—THAT if gignal strength is not reduced when
the earth is removed the earth connection
is inefficient.

= T & mains A.C. receiver can always
be used on mains of higher frequency than
that for which the set was desigred, but
should not be used on mains of lower fre-
quency.

—THAT in making & portable set it is always
best to scréen the Joudspeaker Jends, to
prevent instability.

~—~THAT when calculating the value of bias
resistance for an A.C, pentode the anode and
screening grid currents must be added together.
—THAT good reception can often be obtained
by dispensing with an aerial and connecting
the earth lead to the aerial terminal.
—THAT fitting new valves to an old set
often causes instability.

—THAT for power grid detection the detector
anode voltage must-not be less than 120.
—THAT the wiring of an electric bell often
makes & good indoor aerial.

—THAT ;when decoupling is provided there
isno harm In wiring a new high-tension battery
in series with a partly exhausted one. .

vt

NOTICE.

The Edilor will be ?Ieased to consider articles of a
practical nature suitable for publication in PRACTICAL
WIRELESS, Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every cffort will be
mude Lo relurn them if a stumped addressed envelope
8 losed. All correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
(p;yw('),éwwms' Iid., 8-11, Southampton Street, Strand,

Owing to the rapid progress in the design of wireless
apparatus and to our cfforts to keep our readers in touch
with the latest developments, we give no warranty thal
apparatus described in our columns is not the subject of

letlers patent. ,

Bold by all Dealers or post free
m Sole Makers.

Grabam Farish Ltd., Masons
Hill, Bromley, Kent.

HOME-MADE
ATMOSPHERICS!

Before resigning yourself to
‘ atmospherics,” examine your=——
receiver for faulty contact points.
Then fit Clix Perfect Contact
Terminals, Plugs, Spades, Valve-
holders, as consistently used by
the designers of * Practical
Wireless >’ sets, and enjoy
reception free from home-made
interruptions.

¢ MASTER »
PLUGS

Firm grip and

full  contact

1 e SPADE
:n". u?ry ;:c l:e{ - TERMINALS
13d fpeclal collar

prevents cor-
rosion.

PANEL TERMINALS
Type B, With Hex-
agonal Showder 4-d.
Type A - - - 21d.

[ J
New Cliz Folder
SN gives fuil

details of Contact
Componenis.
Write for a copy.

DES] PERIECT C

e e =T T e
LECTRO LINX Ltd., 79a, Rochester Row, London, S.W.I.

FIT THIS
ELECTRIC
CLOCK

7O YOUR SET?
NO MAINS NEEDED !
KEEPS CORRECT TIME
HO WINDING !

ENDB FOR SETTING HANDS BN y
U-SHAPED BARY BATTERY
Works off small battery lasting 12 months, or can
be plugged imto G.B. battery without affecting recep-
tion. Uses practically no ourrent. FPits into hole
3jin, dia. in any papel Gwp to jin, thick. Eaay to
fix—no screws Trequired. Only
iin, from front of panel to_back
of case. Swiss movement. Hands
set from front. Nickel - plated
bezel. Useful addition to any
set.
E MFG. Co., Ltd.
%5‘;5.’“5%{’, c,-i;pc Road, COMPLETE WITH BATTERY
_ Hammersmith, S
Telephone; Riverside POSTAGE 60

.8.
6392.
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PRACTICAL LETTERS
(Continued from page 525)

Price of Components Wanted in Specification

Sir,—PrAcTICAL WIRELESS is certainly
maintaining its high standard, and I must
say it is its style that attracts me, almost
as much as its contents. ‘Further, the
authors express themselves very clearly,
so that the average amateur can under-
stand, and this is surely half the battle.
But I have one complaint to make. Quite
sensibly you give a clear and definite list
of all the parts required to build one of
your sets. But why not give their prices
as well? I know you say that advertisers
state prices for kits; but this is not really
satisfactory. Take the featherweight port-
able, for instance. About one advertiscment
appears. This states price of kit, excluding
panel, baseboard, cabinet, and specaker.
What about the cabinet, baseboard and
panel ? Have I got to wade through all
the literature about thc set to find out
about these; and then remain ignorant of
the price ? Why could you not put the
price of the components in the specification ?
It would be so much more convenient.
After all, the very first thing one must know
about a set is its price.

0. C. Unraorr (Marlborough).

[This matier 18 under consideration.—Ed.}

From A South African Reader

Sir,—I have been a subscriber to at least
two wireless papers since wireless existed.
The circumstances here are somewhat
similar to those existing at home in 1925.
We have no necessity for selectivity and
dual range coils. Our nearest station is
Johannesburg, 600 miles-away. Since the
early ’eighties I have been interestedin elec-
tricity, and the earlier numbers of the wire-
less papers wcre devoured by me. "Lately
they have devoted too much (as far as I'm
concerned) time to selectivity, etc., and in
the above circumstances these things do
not interest me. Consequently the coming
of PracTIOAL WIRELESS has been a god-
send. I like your paper because you
discuss fundamentals as well as the technical
requirements of the conditions in Kurope.

Here is a suggestion : Why not publish
a series of articles dealing with the signal
as sent out by the broadcasting station
tracing it through the receiver until it
emerges from the loud-speaker, treated
with such mathematics as a boy of fifteen
can understand. Youths of that age are
better qualified to study wireless than older
people.

Thank you for the wonderful Encyclo-*
pedia which has just come to hand—I
made use of it the moment I received it,
to decide what anode resistance to use in an
R.C. coupled L.F. valve.

In my opinion the four- most outstanding
events in wireless to date are: the Screen
Grid, Class B amplification, The Empire
Short-waver, and Pracricar, WIRELESS.—
MarcoLm CaNMORE (Salisbury, Rhodesia).

The Faultfinder’s Vade Mecum.

Sir,—My copy of ‘“ The Wireless Con-
structor’s Encyclopedia ” to hand.
have not had an opportunity to look care-
fully through it yet, but a rough glance at
the television section proved exceedingly
interesting. I am a television enthusiast,
having had some experience on the manu-
facturing side in its early days.

Coil winding data is also exceedingly
useful, and other material seeins to be level
with radio progress. As a faultfinder on
commercial sets, ete., and with nearly
twelve years’ experience, it is my opinion

that all faultfinders should be in posses-
sion of a copy of the Encyclopzdia ;
it would lighten their daily tasks. Success
to your instructive journal, and please
carry on the good work, and boost up
television progress.—W. J. BUTTERFIELD
(Seven Kings, Essex).

Club Reports
and should ¢+ be < reveived- First - Post eath~~Monday
morning for publication in the following week's issue,

A NEW ZEALAND CLUB

Far away in New Zealand is situated the New
Zealand DX Club. This elub aims to forward the
interests of DX iisteners. Membership (Including a
badge and card) is 2s. 6d. Although situated at such
a great distance from England the elub is well worth
joining. Particulars will gladiy be supplied (upon
receipt of a stamp) by the International Secretary,
Lesiie W. Orton, ¢ Kingsthorpe,”” Willowbank,
Uxbridge.

THE WESTERN . ENGLAND TELEVISION AND
SCIENTIFIC SOCLETY

This Soclety has heen recently honoured by the
acceptances of Fellowships by The Marchese G.
Marconi, Sir Jobn Ambrose Fleming, L. Trancis
Fogarty and John Logie Baird, Tisq. These gentlemen,
to whom we owe a good deal the present perfection of
Radio and Televisiou, are too well known to need any
introduction. We would take this opportunity of
pointing out that our Foundation membership lists
are not yet closed. Foundation members have no
entrance fee to pay. Al interested are invited to write
to the Honorary Secretary, H. Montague Smith,
‘¢ Eden House,” Eden Grove, Filton, Bristol, 7.

ANGLO-AMERICAN -RADIO AND TELEVISION
SOCIETY, ete.

The Anglo-American Radlo and Television Society,
the Internationai Radio Society and the International
DX'ers Alitance have pleasure in announcing that a
programme dedicated to them will be broadcast from
Radio Normandy (Fécamp) upon 228 metres betweeu
1 and 1.830 am. (B.8.T.), July 2nd, 1933 (Sunday
morning). Wo are desirous of hearing from readers
receiving this transmission. Letters should be addressed

should not exceed 200 words {n length

to 11, Hawthorn Drive, Willowbank, Uxbridge,
England.
GOLDERS GREEN AND HENDON RADIO SCIENTIFIC

SOCIETY

The Annual Direction Finding Competition under
the auspices of the above Society will take place on
Sunday, July 2, in the area enclosed by St. Albans—
Wattord—Berkhamsted. Wavelength to be wused,
164 metres pure c.w. crystal controlled. The dxed
transmitting station will be opcrated by G5RD, near
King’s Langicy. The unknown and mobile trans-
mitting station will be operated by G5CD. All com-
munications should be addressed to H. Ashley Scarlett,
60, Pattison Road, London, N.W.2.

HACKNEY RADIO AND PHYSICAL SOCIETY

At our last meeting, held at the Hackney Electricity
Showrooms on Monday, June 12th, Mr. A. R. Twiss
gave another of his very interesting talks when he
lectured on Push Pull. Commencing his talk with a
few notes on the normal ontput circuit, Mr. Twiss
followed with many details of ordinary Push Pull
output. Having dealt at iength with this form of
amplification the lecturer passed to Quiescent Push
Puil, and gave much intcrestln% information on this
subject. Class B amplification is to be the subject of
another evening’s talk. Details of coming events
may be obtained from the Secretary, A. F. Rogerson,
19, Sewdley Street, Clapton, I.5.

ANGLO-AMERICAN- RADIO AND TELEVISION
SOCIETY (Huddersfield Branch)

The above society paid a visit to the transmitting
stations at Daventry on Sunday, May 21st, by motor
coach. The party were welcomed by the engineers
and ‘shown around the 5XX and 5GB, and finally
the New Empire Short-Wave Station. The visitors
were extremely interested in the progress made in
transmitting gear as shown by the 1925 5XX to the
New Station bunilt last year. They were most interested
also in the Programme Repeater Station and distribu-
tion equipment. After tea at Daventry, the party
were taken to the Hillmorten G.P.O. station at Rugby,
and from therehome. A most enjoyahle day was spent
by all. It was declded to continue these outings
throughout the summer months, and tog,arrange a
series of interesting lectures in the autumn, touching
on the places visited. New members are welcomed.
Alt enquiries to J. Sutcliffe, 32, Mulberry Street,
Moldgreen, Huddersfield, or L.- Goucher, 10, ‘West |
Grove Avenue, Dalton, Huddersfleld.

| fitted with sets were also avallable, an

SLADE RADIO
*¢ Automobile Radlo” was the title of a lecture
given by Mr. G. T. Peck at a recent meeting of this
Society. Stating that he was dealing with sets which
could be uscd on motor-cars and other vehicles and
also on boats, the sets having to operate while thesc
were in motion or stationary, he drew a comparison
between them and the home set. The question of hidden
aerial and the reason why such sets had to be four
times as sensitive and far more robust than the ordinary
type were deait with, also the question of interference
from ignition, etc., was described and the methods by
means of which this cas he suppressed. Three modern
recefvers were then described and demonstrated, these
being capable of giving 1. 2} and 6 watts undistorted
output respectively. They were of the superhet type
with the new American super-valves and extremely
efficient A.V.C., the results being very J}lensing. Care
8 small partiee
glven a demonstration under normal running con-
ditions” were highly impressed with the extremely
satisfactory results which were obtained, The jecture
and demonstration proved very interesting and mem-
bers had the opportunity of experiencing what may
become a universal practice. Hon. Sec., 110, Hlllaries
Road, Gravelly Hili, Birmingham.

THE THREE STAR NICORE
(Continued from page 512)
“H.T.4+2” will require the full 120 volts.
Connections to the accumulator require no
explanation and the spade terminals are
appropriately marked with plus and minus

signs.

After everything is connected up the set
is ready for its first trial, but before switch-
ing on, just examine the drawing which
shows the positions of the controls and which
was reproduced at the foot of page 486 in
last week’s issue. Set the wavechange
switch to the waveband required—clock-
wise rotation gives medium and anti-
clockwise, long waves—and pull out the
knob of the on-off switch. Next set the
volume control to its midway position and
rotate the tuning knob until the local station
is heard. After that the volume can be
adjusted as desired by turning the volume
control clockwise (to increase), or anti-
clockwise (to decrease). Should it be found
that the local is still too loud, even with
the control set to its minimum position,
the variable-mu grid bias should be increased

-in 14 volt steps until the required strength

is obtained. This adjustment should for
preference be made when the pre-set aerial
condenser is screwed to its  half-in”
position.

The final step in the process of making
preliminary adjustments concerns the
trimmer on the side of the second section of
the tuning condenser. This latter is
operated by means of a star wheel which can
easily be turned with the finger tip. First
tune in a fairly weak signal about the
middle of the waveband, leaving the trimmer
knob on the panel in its central position,
and then move the star wheel slowly until
signal strength attains a maximum. This
setting will hold over both tuning ranges so
that all delicate and final tuning adjust-
ments can be made for any station merely
by turning the panel trimmer knob, which
ineidentally operates on the first or aerial
section of the gang condenser.

If D.X. reception is your favourite occu-
pation you can now commence to * search ”
in confidence that the set is working
efficiently. Should it ever be found that
some particular signal is just too weak to
give good speaker reception, its volume
can be increased by screwing down the
knob of the pre-set condenser or by reducing
the bias woltage applied to the first valve.
In connection with this latter point it might
be explained that signal strength is greater
with a low G.B. voltage, but that selec-
tivity is improved by increasing the voltage;
between the two extreme limits there are a
number of settings which will be found
satisfactory for average requirements.
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SPECIAL NOTE

‘We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obvious reasons—
(1) Supply circuit diagrams of complete
multi-valve receivers.
(2) Suggest alterations or modifications of
receivers deseribed in our contem- i

poraries.

(3) Suggest alterations or meodifications to

commercial receivers.

(4) Answer queries over the telephone.
Pleasc note also that all sketches and drawings
which are sent to us, should bear the name
and address of the sender.

L (e

FUSE CONRECTIONS

¢ Having recently had the mistortune to burnouta new
set of valves by connecting my high tension battery
wrongly, | decided to fit a satety fuse, and wired this
in the common high-tension—low-tension negative
fead. When | switched on there was no sound from the
loud-speaker, but the fuse continued to glow until 1
switched off. Wheh | removed the fuse my set behaved
properly again. Do you think there was something
wrong with my fuse, or was it connected wrongly ? *’
—N. D. {Wembiey).

The fuse was wrongly connected, for by putting
it in the common lead it had to carry both H.T. and
1.T. current to the valves. It thus lit up due to the
L.T. current, but prevented the set from working by
acting as a resistance and so preventing the valves
from recelving their proper .supply of low-tension
current.

The correct place to fit a fuse in any kind of set is
between the H.T. negative and L.T. negative ter !
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OUR TECHNICAL STAFF SOLVE
YOUR PROBLEMS '

UERIES

ENe

If a postal reply is
2 desired, a stamped ad-

dressed envelope must
be enclosed. Every
query and drawing
which is sent must bear
the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11,
Southampton St., Strand, London, W.C.2,

radio-gram, which is designed for 200 to 250 volt A.C.
mains.”’—H. G. (Worthing).

It would be possible to obtain a transformer for
stepping up your mains voltage to 200, but you would
first require to know the power consumption of your
set, in watts, Having found that, a suitable trans-
former could be obtained from any good firm special-
ising in their constructicfl.

A much better method, however, if the set is of
British manufacture, would be to ask the makers to
replace the mains transformer now fitted by one
suitable for the new mains supply voltage. This would
be both cheaper and more satisfactory than the first-
mentioned method.

L.T. FROM H.T. ELIMINATOR ?

‘“l have an H.T. eliminator which gives three
different voltage outputs, but as | only employ the
*maximum ’ tapping | wonder if one of the others
could be used for low-tension supply in place of the 2
voit lator. Pr bly a series resistance
would be required fo reduce the voltage to a suitabie
figure, but | am quite prepared to buy or make a com-
ponent for that purpose.”’—L. M. {Liverpool).

DATA SHEET No. 41.
Cut this out each week and paste it in a notebook.

WINDING PARTICULARS FOR DUAL RANGE
TUNING COILS. (]

The following table shows the approximate number
of turns required when making dual range coils with
a rtibbed ebonite coil former. In each case it is
assumed that the medium wave winding is wound as
a single layer, whilst the long wave and reaction
windings are put in slots }in. deep. The long wave
winding is split up into three equal parts, each of
which is placed in a separate slot. The latter slots
are }in. wide and the same distance apart. The
reaction winding is situated between the other two,
being }in. away from the end of the long wave winding
and }in. away from the end of the medium wave one,

when all connections to the valves and other com-
ponctits must be taken from the latter point,

'CLASS **B’’ OUTPUT TRANSFORMER.

! 41 am building the Class * B * Unit recently described
¥n * Practical Wireless,” but as | have obtained a moving-
' coil speaker fitted with a Class ‘B * transformer, |
iwonder it the output transformer contained in the
unit will stifl be necessary.”’—d. S. (Doncaster).

No. The output transformer will not be required
in your ease and the three terminals on vour loud-
speaker will correspond to those marked “* A,” *“ H.T.”
and ““ A"’ respectively on the transformer specified.
'The two outside ones will be connected to the two
anode terminals on the seven-pin valve holder, and a
_high tension positive lead should be joined to the
.centre terminal.

'RESISTANGE OF WIRING.

¥ 4| intend to make the ‘ Pyramid * two-valve portable
set described in * Practical Wireless ® No. 37, using a
‘small 4% voit dry battery for low tension purposes.
You say in the article that this is permissible, but it
“appears to me that if the two valves are wired in series
they will only require 4 volts for filament heating. Will
‘not the extra } volt damage the valve filaments ? " —
M. N. (York).

* You are quite correct in assuming that when the yalve
filaments are wired in series they will require only
4 volts between them, but in practice there is a certain
amount of resistance in the fllament wiring and this is
sufficient to “ absorb’ the additional { wvolt.
Besides this, dry batteries have a comparatively
high Internal resistance which itself teuds to reduce
the output voltage when the discharge current is fairly
high (as it is in the present case). 8
A MAINS VOLTAGE DIFFICULTY
© 4 As | have lately moved into a house fitted with
105 volt A.C. lighting mains, | am wondering how |
can best obiain the power for my commercially-made

Diam. of | Long Wave Medium Wavel Reaction
Ribbed | = Winding Winding /Winding
%‘ggn“l':: No. of | Gauge |No. of | Gauge |[No. of| Gauge

3 in. 136 36 40 28 45 36
2}in. 150 36 50 28 60 36
2 in, 174 86' 58 30 % 36
1}in, 210 36 80 36 85 36

In each case the wire is enamelted.

Unfortunately it is absolutely impossible to obtain
sufficient current for low tension purposes by the method
you suggest. Even the smallest type of 2-volt valve
takes a fllament current of one tenth of an ampere,
whilst the maximum current that can be taken from the
*“low voltage *’ tapping of an eliminator is no more
than one hundredth of an ampere.

When there is some difficulty In getting the accu-
mulator charged, the best method i to employ a
trickle charger, or better still, to buly an H.T. eliminator
which has a charger built into it. ©= The extra cost of
the charger is extremely small in comparison with the
expense it saves.

H.T. CURRENT READINGS WITH CLASS “B " SET

“1 have Just bought a mitiiammeter reading up to
30 mA. and decided to measure the H.T. current con-
sumption of the valves in my Class “* B ’’ set, since |
was atraid that they were taking more than my. triple-
capacity H.T. battery could economically supsly. On
inserting the meter in the various H.T. positive feads
the following ‘readings were obtained :—Detector,
2 mA.; Driver, 4.6 mA.; Ciass “B "’ from 3 to
30 mA. These figures agree with those given on the
valve makers’ Instruction Sheets, but as a check it
was ~decided to measure the {otal H.T. current by
inserting the -mefer in the common negative lead. On
doin‘g.this | obtained a steady reading of 31 miliiamps.

‘Turns |of Wire| Turns jof Wire/Turns |of Wire]
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This is far more than my battery can supply so 1 am
in doubt as to what 1 should do. Do you think that
there is some leakage in my set, or is the above reading
what I should expect to get ? ’—L. K. (Leeds).

The first readings which you obtained were quite
correct and indicate the actual current consumption of
your set. The second reading (with meter in common'
negative lead) is valueless because it does not show the
amount of high-tension current which the set is
taking, but is the low tension current flowing through
the valve filaments when the resistance of the meter is in
series between them and the accumulator. !

To measure the real total anode current you should
insert the meter between the H.T. negative wander
plug and the set. With the meter in this position a
current of from 9.5 to 36.5 milliamps (the sam of the’
¢ positive ’* currents) should be registered. . Imci-
dentally, such a current supply is well within the capa-;
bilities of a super-capacity battery, such as the
Lissen, or Smith.

MODIFYING AN ELIMINATOR FOR CLASS “B '’

“ 1 recently buiit a Class * B ? receiver, and it worked’
perfectly well when a dry battery was used for high
tension. Immediately the battery was replaced by an
eliminator distortion was very noticeable, however.
But from a recent issue of °Practical Wireless® 1]
fearnt that an ordinary eliminator was not suitabl for1
a Class ‘B’ set and 1 therefore purchased a neon;
stabiliser which | conneoted between the positive and
negative terminals of the eliminator, thinking that this
would give suitable voltage regulation. On measuring
the high tension voitage while the set was in operation

I found that it stifl varied to a great extent and distortion

was still present. Have | made some mistake, or do
ou think my neon stabiliser is faulty ?°’—J. B.'
Montrose).

For the neon stabiliser to be fully effective it must
be connected ‘‘ after’’ a resistance of rather critical
value ; that is, a resistance must be included in either
the positive or negative lead from the eliminator,
Occasionally the smoothing choke itself . provides
the necessary resistance, but more often a special
and additional resistance is required. The value of
resistance varies from 1,000 to 2,000 ohms and it s’
thus best to employ a variable one of 2,000 ohms'
maximum, and then to find the most suitable setting
by experiment. The resistance should be joined
between either the positive or negative terminal of the
eliminator and the set, when the stabiliser is connected
directly between the positive and negative high-
tension terminals on the set.

UNEVEN REACTION CONTROL

‘) have made up a three-valve receiver simiiar to
the *‘ Selectone '’ described in Numbers 16 and 17 of
* Practical Wireless,”" but using a home-made tuner.’
The set works fairly well, but reaction is difficult to
adjust properly at certain parts of the medium-wave
band. Can you please tell me how [ can-overcome
this trouble, either by altering the tuner or by some
other means ? ""—L. M. (Tring). i

You could effect a cure by altering the number of
turns and the pozition of the reaction winding, although
this would entail a fair amount of patient experiment.’
In all probability the same result could be obtained’
much more easly merely by inserting a fixed resistance
of between 100 and 200 ohms in the lead going from the
anode terminal of the detector valve to the reaction
condenser. The resistance should be non-inductive;
and one of the metallized or composition type will,’
therefore be suitable. It might b€ added that the
method just described is applicable to nearly any;
kind of set, the resistance having an excellent ** smooth-,
ing *’ effect on the reaction control. In very obstinater
cases it is sometimes better to increase the value of
resistance up to about 500 ohms, but the actual figure
is not very critical.
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To_ save readers trouble, tre undertake to send on

catalogues of any of our advertisers. Merely state, on
a postcard, the mames of the firms from whom you
require catalogucs, -and address it- to- ‘‘ Catalogue,"

PraCTICAL WIRELESS, Geo, Newnes, Lid., B8/11,
Southampton St., Strand, London, W.C.2, Where
advertisers make a charge, or require postage, this

should be enclosed with applications for catalogues. No
Other correspondence whatlsoever should be enclosed,
AMERICAN TYPE VALVES _
THE old difficulty of obtaining valve replaccments
in American mains receivers has now been
overcome by the Eta people, who have placed on
the market a complete range of American type valves.
‘We have just received a folder giving details of
characteristics and prices of the valves, which include
screened-grid, variable mu, power, pentode, and full
and half-wave rectifier valves. A copy of the folder
can he obtained from The Electrical Trading Associa-
tion, Ltd., Aldwych House, Aldwych, London, W.C.2,

GRAHAM FARISH COMPONENTS
A COMPLETE range of the latest components
made by Graham Farish, Ltd., is given in a
booklet recently issued by this firm. A new poten-
tiometer volume control, the * Megite,”” has an element
of fine nickel-chrome wire embedded in bakelite.
The action is through a slipper plate, giving a smooth,
silent operation. Among the other components listed
are a new H.F. choke, grid leaks, * Ohmite *’ resist-
ances, fixed and variable condensers, valve holders,
and ‘* Filt,” the new percolative earth. The address
is Mason’s Hill, Bromiey, Kent.

GOLYONE RADIO PRODUCTS
GOLTONE components are too well known to
require any introduction to constructors, who wiit
welcome a new and comprehensive catalogue recently
issued by Ward and Goldstone, Ltd., Frederick
Road, Pendleton, Manchester., A useful rangc of
dual-range coils, H.F. chokes, fixed condensers, radio
meters of various types, dry batteries, switches,
and aerial and earth fittings arc listed. Particularly
useful to the comstructor is the section devoted to
instrument wires of all gauges, aerial and connecting
wires, and battery and loud-speaker cords. Particulars
are also given of a new screened aerial down-lead
wire, recently introduced by Ward and Goldstone,
who also speciallse in a very compact and efficient
charger for L.T. and H.T. accumulators, for use
with D.C. mains.

VARLEY RECEIVERS
MONG the latest products of Messrs. Varley are a
fine range of ** Square Peak '’ mains receivers and
radio-gramqphones, the outstanding features of which
are quality of reproduction, selectivity, and simplicity
of design. The three-valve receiver (8.G., detector and
pentode) is provided with band-pass tuning and a

PRACTICAL WIRELESS

built-in moving-coil speaker, and is housed in a beau-

tifully-finished figured walnut cabinet. The * Square
Peak ’* super-het. model is a five-valver with one-
knob tuning, and is obtainable either as a table or
console model. The all-mains radio-gram, is also
equipped with a five-valve super-het. set and moving-
coil speaker, while the gramo. motor is a Garrard model.
Full particulars of these high-class receivers are given
in a neat booklet, a copy of which can be obtained
from Messrs, Varley, Kingsway House, 103, Kingsway,
London, W.C.2.

Replies to Broadcast Queries.

X-BAR-B (W.9): (1) C2CT, an amateur transmit-
ter, R. W, Peel, 24, Temple Grove, Golders Green,
N.W.11, calling G6WQ, A. C. Webb, 10, Arbedour
Road, Goodmayes, llford, Essex. (2) G6RL, R. F.
Loomes, 14, Nursery Close, Wickham Road, Shirley,
Croydon (Surrey). (3) HBSAK, J. Muller, Eglistrasse
3, Ziirich, Switzerland. (4) G5ZX, J. P. Stove,
35, Melville Street, Pollockshiclds, Glasgow. (5)
G2RP, cannot trace, advise you to write to R.8.G.B.,
63, Victoria Street, 8.W.1. (6) Regret, cannot trace
EARAM, write to Asociacion EAR, Apartado de
Telegrafos, Santander, -Spain. J. HoOLLAND (Clee-
thorpes) : G2QH, C. Hewins, *“ Sunnyside,” Fairfield
Ave,, Scarthoe, Grimsby, Lincs, G6AK, T. S. Brister,
22, Sherbairn 8trect, Cleethorpes (Lincs.). GBZW;
S.8.- Berengaria. E. WALKER (Shefield 11): GO6SR,
S. W. Rowden, * Rosebank,’Pilrig Street, Edinburgh,
G5LT, E. 8. Elliott, 13, Merlin Way, Sheffield, Yorks. ,
G6YC, J. Roberts, * Fern Bank,” Endcliffe Rise Road,
Sheffield (Yorks.).; G6IZ, E. G. Ingram. Tullos House,
Nigg, Aberdeen; GBZW, 8.8, Berengaria. G6KB,
GHMM, G5RD, regret, cannot trace in published lists ;
advise you to write to R. S. G. B. SPRINGBOK (Som-

erset): Yes, Moscow on 650 m. MODULATION
(Coventry) : G2DL, R. H. Lauderdale, * Kilwin-
ning,” Sutton Avenue, Hornchurch, Romford

(Essex); ON4MOK, regret, cannot trace in published

1 lists ; advise you to write to Reseau Belge, 33 rue

Alphonse Renard, Bruxelles (XI), Belgium. MARK I
(Canterbury) : G2KT, J. E. Nickless, ‘‘ Newsonia,’”’
Bull Lane, Rayleigh (Essex); G2DQ, H. G. Collin,
Highfields Cottage, Rectory Grove, Southend Road,
Wickford (Essex); GOSMM, regret, cannot trace;
write to Radio Society of Great Britain, 53, Victoria
Street, London, 8.W.1. J. HARKER (Halifax) : Cannot
understand the interference referred to Huizen, broad-
cast gramophone records then went over to the Concert-
gebouw, Amsterdam, for a recital of contemporary
music. CruMBs (N.W.10): Too vague to trace;
apparently a morse station,

TWO FINE HANDBOOKS FOR HOME CONSTRUCTORS
ACCUMULATORS: CHARGING,
MAINTENANCE AND CARE

AND
25 TESTED WIRELESS CIRCUITS

Both are by F. J. Camm and may be obtained from
all newsagents for 1/-, or by post for 1/2 from
Geo. Newnes, Ltd., 8-11, Southampton St., Strand, W.C.2
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items relating to

the latest developments ane

nounced as we go to Dpress.

Where desirable further details
will be given later,

Interesting

PETO0-SCOTT CLASS B KIT
A CLASS B unit has just beeu received from Messra,
Peto-Seott Co., Ltd., 77, City Road, London,

E.C.1. This consists of the necessary *‘driver’’
transformer, tapped output choke and seven-pip
valve-holder neatly mounted and wired up on a small
baseboard. The unit can be employed with any
type of battery or eliminator-operated set, and in
most cases no alteration of any kind is required to the
receiver. At the price of 87s. 6d. (without valve, of
course) this is a very interestlng amplifier. We shall
give it a thorough test and publish a full report at the
earliest opportunity.
TUNGSRAM H.F. PENTODE
WE have received a descriptive leaflet from the

Tungsram Electric Lamp Works describing
the latest addition to their range of valves in the shape
of a high-frequency pentode. The latest valves
embody a new form of construction, and are made in a
dome shape bulb which enabies the electrodes to be
firmly supported at both ends, instead of being
attached to the ‘‘pinch’ only, as is more usual.
Messrs. Tungsram also tell us that the eomplete range
of their valves i3 being modified so that in future
all valves will have the domed bulb and double electrode
support. They claim that this will make Tungsram
valves the most robust on the market, and that ait
valves will be able to withstund any normal amount
of vibration without the characteristics being in the
least affected.
“ TEMPEX ' ELECTRIC CLOCKS

ESSRS. EXIDE SERVICES LTD. 203-231,

Shaftesbury Avenue, London, W.C.2, have
recently sent on to us full particnlars and photographs
of their new ‘‘ Tempex *' electric clocks. These can
scarcely be clagsed as wireless components, but readers
will be interested in them in so far as they are made
by a firm: which gives great attention to their battery
requirements. The clocks are of elegant appearance,
and are produced in several models at prices ranging
from 30s. upwards. Desides those made for operation
{from the mains, there are two battery-fed models,
COLUMBIA PRICE REDUCTION
WE are informed that price reductions have taken

place for three Columbia instruments. Those
affected are the °‘ Columbia Radiograph Four,”
Model 620, which lias been reduced in price from 32
guineas to 23 guineas. This price is eflective for both
A.C. and D.C, models. The Model 355 * All Electric
TFour " is now retailed at 12 guineas instead of 16
guineas, whilst the famous *‘Portable Superhet
Model 380, a 6-valve superhet battery receiver, will sell

t 3 4,

at 13 d of 17 guineas,
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aerial.

Reduces mains hum.

Buckingham

Just plug in the Vega and youjhave a perfect

No sticky tape to mess your walls. Never

wears out—can’t go wrong.

Your dealer stocks the Vega

Aerial Eliminator, or order direct from

CRAFTS (Pr.W.) LTD.; 7, Duke Street. London, W.C.2.
Telephone ; Temple Bar 1693,
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MONEY BACK IF NOT SATISFIED
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and profit.

Improves selectivity.

AERIAL
ELIMINATOR

LEARNMORE ABOUT YOUR WIRELESS

Whether you are beginner or expert, study of this compre-

hensive and up-to-date work will result in both pleasure

Its author is acknowledged to be one of the

most brilliant exponents of Modern Radio both in theory

and practice, and this “ Outline " is filled with knowledge.
It should be on every enthusiast’s bookshelf.

THE OUTLINE OF WIRELESS

Obtainable at all Booksellers, or post free 9[- from George Newnes,
Led., 8-11, Sonthampton Street, Strand, London, W.C.2.

By RALPH STRANGER
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THE MOTOR CYCLISTS’
REFERENCE YEAR BOOK

Edited by F. J. CAMM.
1932-1933 Edition.

THIS is the only Reference Year Book covering every phase

of Motor Cycling. Contains complete and“comprehensive
Information with practical illustrations relating to all makes
of machines and accessorfes, facts and figures regarding
competitions, records, clube, legal matters, overhauling and
repairing, tuning, classified buyers® guide, ete.
at all e penis and Bookstalls, or posl
free 1/2 from George Newnes, Ltd., 8-11, Southamp- 1 fs)
ton Street, Strand, Londen, W.C.2.
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These practical Handbooks
will prove a profitable
investment.

X

This series covers a wide field and will prove
of the greatest valuc to everyone interested
in models and how to make them ; woodwork
and other crafts. Each book is clearly written
and fully illustrated.

Accumulators

An up-to-date handbook dealing with every type
of accumulator, methods of charging them at home,
care and maintenance. This little handbook also
explains how to erect a charging station.

Motor Car Upkeep and Overhaul

Information on the engine, decarbonising, valve
grinding, the lighting system, the carburetter,
cooling system, lubrication, springs and shock
absorbers, steering gear, brakes, wheels, axles,
tracing noises, etc., etc.

Toy Making for Amateunrs

Tells how to make clockwork toys, model aero-
planes, model locomotives, model boats, ingenious
toys operated by sand, wooden models and toys,
electrical toys, steam toys, guns, kaleidoscopes,
acrobats, ctc.

Twenty-Five Tested Wireless Circuifs

All the sets described have been designed to meet
modern needs. They range from simple crystal
receivers to a seven-valve super-heternodyne, and
all the sets have been made and tested before
inclusion.

Simple Electrical Apparatus

An exceilent little book for those who wish to
make simple and useful electrical appliances, such
as galvanometers, electric motors, dynamos and
Leyden jars.

Mode! Boat Building

In this book there are designs for a battleship, a
speed boat, a paddle steamer and yachts, from
which excellent models may be built with the help
of the simple dircctions and diagrams that are given.

The Home Woodworker

A fascinating book for the handyman. Clear in-
structions on how to make a large variely of
articles in wood, together with many useful hints
on wood-working.

Model Aeroplanes and Airships
Contains full descriptions of easy-to-make models
of every description that will fly.

The Handyman’s Enquire Within

Everyone should possess this book. Hundreds of
= practical ideas and hints of value to the man
who is clever with his hands.

25 Simple Working Models

Ingenious and practical designs for electric, steam
and clock-work models.

NEWNES’

HOME MECHANIC

BOOKS
1/;

Obtainable at all Newsagents and Bookstalls, or
by post 12 each from George Neownes, Lid.,
811, Southampton St., Strand, London, W.C.2.
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Reproducers
are continually specified by Set

Designers because of their
uniform high standard of excellence

—specified because they are the product of British Capital,
Materials and Labour, and because they give a performance
not equalled by any other similarly priced instruments. Let
the repeated recommendations of the experts be your guide—
choose R & A for complete and lasting satisfaction.

PRACTICAL WIRELESS—
¢ Ferrocart Q.P.P. Hi-Mag. Three,” * Q.P.P. Threé
Four,” “ Double Diode Three.””

POPULAR WIRELESS—

“ 1933 Four,” “ Sky Hawk,” “ Uni-dial Two,” “ Apex,”
“ Fireside Consolerte,”” “ A.C. Three,” “P.W. All-In
Three,” “ A.C. Airsprite,” * Ferro Q,” ¢ Airsprite Two,”
“ Westector Super,” “ The Q.P.-B,” “ Class B Four,”
“ Ferro B Portable,” “ Double D.T.,” *“ Regulite Two,”
“ H.A.C. Short-Wavcr,” “ L.B. Four,” * Catkin Thrce,”
“D.C. Airsprite,” “ 4 Pen 4.”

AMATEUR WIRELESS—
“ New Century Super,” “ Clarion Voice Two,” “ Melody
Ranger,” “ B.B.C. National Two,”” “ James Push-Pull
Three for Q.P.P.,”” “ Everybody’s Home Radiogram,”
“ Up-to-thc-Minute Three,” “ Melody Ranger 2-valver.”

MODERN WIRELESS—
“ Diodion,” “ Programme Prince,”” “ Mu-Tone,” “ Two-
valve Amplifier,” “ Metric Three,” * Vari-Four,”
“ Diodion Super Seven,” “ A 6-watt A.C. Amplifier.”

WIRELESS CONSTRUCTOR—
“8.T.400,”° “ Q.P.P. Amplifier,”
Three,” “ Bestector Super.’’

“ Straight Tune

WIRELESS MAGAZINE—
 New Style Battery Radiogram,” ““ Narrow Pass Thyee,”
“ Frame Aerial Version of the Easy Tune 60,” Simple
Tune Three.”

Let the opinion
of the experts
Guide You!

REPRODUCERS &
AMPLIFIERS LTD.,
WOLVEREAMPTON.
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WITHOUT FEE YOU
CAN CONSULT

The ‘' Tit-Bits " Barrister or Solicitor
Advice on all legal -questions—Rent Acts, Workmen's Compen-
sation, Marriage Laws, House Purchase, Adoption, Insurance, etc.

Our Doctors
All matters relating to health.

Our Dentist
Advice regarding all dental troubles.

The Careers Expert
How to train for trades, professions, business.

The Pensions Expert
On Old-Age, Widows’, Orphans’, Army and Navy Pensions, etc.

Our Domestic Science Authority
The home: cookery; "how and what to buy; labour-saving
devices; dyeing and cleaning; etiquette; furnishing and
decorating,

0

Our Child-Weltare Expert
Diet, steep, clothing, play, etc.

A Beauty Expert

Care of complexion, hair, eyes, hands, etc.

Our Holiday Bureau
Where to-go: how-to travel: ciuises, etc,

Our Film Expert

Facts about the  stars” and films. .. Amateur cinematography.

The Sports Expert
Football, Tennis, Cricket, Racing, Athletics, Billiards, Greyhound
and Speedway Racing, etc.

A Veterinary Surgeon
Dog ailments, diet, care and aHention, etc.

Qur Cycling ana Motor-Cycling Experis
Touring advice. Tyre and engine troubles, maintenance and
repair, efc.

Address all letters to

THE EDITOR OF

TIT-BITS

who will be happy to give you, by post, advice and assistance upon any

matter that is worrying you.  All letters .must contain a stamped and

addressed envelope and the Free Advice Coupon to be found at the top
of the Editor’s Page.

Geo. Newnes, Lid.

P. W. Gift Stamp No. 40
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STRAND

MAGAZINE

In the July Number

' FRANCIS
BRETT YOUNG

the famous author of “'The-House Under the Water,”
the year’s best seller, “Portrait of Clare,” and other
novels, very rarely writes a short story,”and the
STRAND has been very fortunate to secure his
latest one, which is entitted “ The Magnet.”

GILBERT FRANKAU

returns with a very clever story, " The Little Bride.”

F.TENNYSON JESSE

has an exciting adventure and mystery story entitled
“The Human Touch.”

ROLAND PERTWEE

writes a fine romantic story called “Getting Happy.” *

W.B. Maxwell, Elinor Mordaunt, and H. H. Bashford
are other well-known authors with complete stories
in this number. « 07

SIR JOHN
FOSTER FRASER

contributes a very entertaining article on holidays
at sea, entitted “Those Cruises.” =

A PHOTOGRAVURE
- SUPPLEMENT

cortains reproductions of many of the finest
pictures in this year's Royal Academy, with text
by Mr. Frank Rutter, the celebrated critic.

of a;l Newsagents and Booksta'([s, or by post
1/3 from George Newnes, Lid., 8-11, South-
ampton Street, Strand, London, W.C.2.

Geo. Newnes, Ltd.
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WHISTLE FILTER
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—the wondetful new low loss lead in cable definitely eliminates
| man-made static. It

crackle, backgtound moises, mush and a
improves selectivity and increases sensitivity, Get onc to-day. You
can fix it in less than five minutes,
OF ALL DEALERS n lengths of 15 fecr 10/ =
Lounger sizes at progortionate prices
BRITISH RADIOPHONE LTD.,, ALDWYCH HOUSE, LONDON, W.C.;




i PRACTICAL WIRELESS July 8th, 1933

Modernise
YOUR BATTERY SET
econvert to CLASS “B> -

AND GET "MAINS VOLUME™ WITHOUT
EXTRAVAGANT H.T. CONSUMPTION

You can easily convert your Battery Set into an up-to-date Receiver
by fiting a Class “B" Output stage. By‘using a Cossor Class “B"
Valve you can obtain “Mains Volume" with little, if any,-increase
in H.T. consumption. Send the coupon for Folder giving full
details of this remarkable system of L.F. amplification.

COSSOR
2408B.

Filament volts 2.0; Filament
amps 0.4; Anode volits 150
max.; Max. Anode Current
Swing 50 mA.; Max. Peak
Applied Signal (Grid - to
Grid), 40 volts; Static

_'_Ju‘. Anode Current at Va =100,
'. b Vg=0 " (each

half) 1.5mA, '4[
KINGS - f -
OF THE “*Price
AIR

COSSOR
220 B.

Filament volts 2.0; Filamene
amps 0.2; Normai Anode
volts $20; Max. Anode Cur-
rent Swing 35 mA.; Max.

To A. C. COSSOR LTD.,
Melody Dept., Highbury Grove. London, N.5

Please send 'me. free of charge, a copy of Folder No. L93.
which tells me how to use Class « B ** Amplification.

Name, =i Peak Applied Signal (Grid
- ‘o Grid) 40~ volts; Static
Anode Current at V2 =100,
Address. Vg=0 (each
half) 1.25 mA. '4[
¥ -
PRACB/TISS. ... = e Price
P ——r_ Sy Q 7L
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Light Music for Midland Regional Listeners
ON July 15th, there is a succession of

light, summery programmes for Mid-
land Regional listeners, beginning with
relays from Philip Brown’s Dance Band
and the Coventry Hippodrome Orchestra
in the afternoon; and continued in the
evening by the Midland Studio Orchestra’s
music from the * shows,” with Dorothy
Showell (soprano), and William Berry
(baritone) as vocalists ; and ending up

i
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WHICH THE SUN NEVER SETS!

Y/  EDITOR: '

Technical Staff;
H. J. Barton Chapple, Wh,Sch,, B,S¢c. (Hons.), A.M,LE.E,

W. J, Delaney, Frank Preston, F.R.A., W. B. Richardson
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* Design in Modern Life,” * Exploring the
Animal World,” and ¢ Exploration at
Home.” Some museums have gone further,
and, in addition to special exhibits, wireless
sets have been brought into museums so
that the public may listen to the talks and
afterwards inspect the exhibits. Altogether,
sixty-two museums are co-operating, and
it is reported that practically every museum
in the Yorkshire Museums Federation has

play is Maurice Shanks and its setting is a
hotel in the Isle of Man.

Broadcast of Spanish and Portuguese Musie
RANK CANTELL has chosen for the
Midland Studio Orchestra, on July
10th, an interesting programme represent-
ing the music of Spain and Portugal. Tom
Bromley (pianoforte) plays four pieces,
including Fallas’ Fire Dance. The same
evening Richard M. Barrow gives a

‘with an entertainment from the Jeph-
son Gardens, Leamington Spa, where
Horace Manger and Cecil Morley
present the Masquerade Follies.

‘“ Holiday Parade *’ from Belfast !
N July 11th Belfast will present
the first Holiday Parade, a
spacial revue presentation by Sibbald
Treacy and his Rhythm Kings, relayed
from the ballroom of the Northern
Counties Hotel, Portrush. This, the
first programme of the series, is an
entertainment attuned to the gaiety of
the holiday maker. Its rhythm is the
rhythm of the dance, its inspiration
the sun on the water and the carefree
bonhomie of people who have left care
behind—for a fortnight at least.

Relay from Dresden
LONDON Regional listeners will
hear on July lst a relay from
Dresden, carried out in co-operation
with the Central German Broadcasting
Company and the Reichs-Rundfunk-
Gesellschaft. The programme is to
‘consist of Act 1. of Arabelle, by
Richard Strauss, conducted by Clemens

RELIABLE—
information on every branch of radio
of interest to the home constructor
forms the contents of PRACTICAL
WIRELESS. The most analytical
reports on the latest developments
appear in our pages. QOur contents
mirror the pageant of progress in
design.

-READER—
service is our object. We guarantee
every receiver described
pages to perform in the manner
claimed.

SERVICE—
from the most expert and rcliable
staff of wireless engineers in the
world (who answer all questious

free of charge) is available to every
We exist to provide real,

reader.
reliable, unrivalled, prompt and alert
service to every reader. We set
the standard style and pace.

in our

1 talk describing adventures on the
Severn and the Wye.

Norwegian Broadcasting
AS the first step in the re-organisa-
tion of the Norwegian broad-
casting system, which is being placed
under Government control from this
summer, a new Marconi station of 20
kilowatts power has been ordered for
1 erection at Trondhjem. The trans-
:  mitter for the new station, which will
incorporate the most modern develop-
ments in broadcasting technique, will
be designed and built in England, at
the Marconi Works, Chelmsford.

Hallé Concert Broadcasts
AFTEP. some months of negotia-
tions, the B.B.C. has come to
arrangements with the Hallé Society
which should be of benefit to the
orchestral amenities of Manchester and
the North generally. The arrange-
ments include the broadcasting of ten
of the Hallé Society’s concerts during
the next season, and the release of
such members of the B.B.C.’s Northern
Studio Orchestras as the Society may

Krauss, with Eva Plaschke van der
Osten as music-producer. The relay will
last one hour. :

Broadcast Talks for Museums and Art
Galleries
CCORDING to a recent B.B.C. an-
nouncement, broadcast talks this
summer will be of particular interest to
museums and art galleries. At the invita-
tion of The Central Council for Broadecast
Adult Education, museums are arranging
special exhibits in connection with par-
ticular talks, and this year the response has
been greater than on previous occasions.
Curators have been asked to arrange special
exhibits in connection with the talks on

P remam)

arranged a special exhibit or conducted a
group, or both.

‘¢ Miss White of Holywood **
FEW miles outside Belfast stands the
small town of Holywood, famous for
the fact that it is one of the few Irish towns
which still possesses a Maypole. It has
other claims to fame also, one of them
being the fact that though its name con-
tains_ only one “)1,” it is pronounced in
the same way as the capital of the film
industry. Occasionally this leads to com-
plications, as it does in the play, Miss
White of Holywood, which is to be presented
by Belfast on July 8th. The author of the

require for their full season of Thursday
Concerts in the Free Trade Hall, with
special facilities for the further release of
these members on certain other occasions.
It will be remembered that the orchestral
players in the present Northern Studio
Orchestra were at one time leading players
in the Hallé Society’s orchestra. The
arrangements also include the augmentation
of the Northern Studio Orchestra on thirty
occasions during the period October, 1933,
to April, 1934, all the extra players

required being taken from the Hallé *
Orchestra.

MAKE A NOTE OF IT! :

H RADIOLYMPIA—Aug. 15th—24th ;

om
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Relays from North American Continent
NE\V working arrangements have been
concluded between the B.B.C. and
the Canadian Broadcasting Commission,
National Broadcasting Company and
Columbia System, whereby in future there
will be an increased exchange of pro-

grammes between the North American !

Continent ang Great Britain.
One of the most notable events
in the history of broadcasting
will also take place when
Sir John Reith personally opens
the new Radio City in New
York next November.

Reopening of Miinster Trans-
mitter
HE 1 kilowatt broadcasting
station at Miinster (West-
phalia), which was closed down
after the opening of the
Langenberg transmitter, is to be
gverhauled and again brought
into operation. It will take
part of its programmes from
Cologne, but broadcasts will
also be . made from its own
studio.

Broadcasts of Criminal Trials
ERMAN stations recently
caused some sensation by
transmitting gramophone
records of proceedings in - a
Berlin Court. As the experi-
ment was a successful one it is
proposed to include such broad-
casts as a special feature in
the programmes when occasion
arises.

H.M.

His
Friendly Nelghbours
AN Austrian listener, whose neighbour
was in the habit of broadcasting dance
music from the adjacent flat until the local
station closed down at midnight, sent his
son to borrow the wircless receiver which
was the cause of the uproar. In answer
to the boy’s polite request, he was asked
whether his father still wanted to dance at
that hour. “ No,” wasthe reply, “ he does
not aetually want to listen to lot juzz,
but he wants to go fo sleep !’

New 300-watt Austrian Relay Station
THE Ravag has passed an order to the

Western Electric Company for the
installation' of a 300-watt relay transmitter
to be installed at Bregenz, on the borders
of Lake Constance. As the plant is ready
it is expected that the station will be
completed by August.

French Wireless Tax
IMILARLY to the principle adopted in
Germany, the French Posts and
Telegraphs Departiment will collect the
new wireless tax from possessors of radio
receivers through postmen on their rounds.
The tax may be paid in monthly instalments
if desired,

An American Idea ! -
N order to avoid certain restrict'ons
imposed by the United States Federal
Commission a group of Los Angeles
(California) business men propose to build
a floating broadcasting station in the open
sea, beyond the ten-mile coastal limit.

Tk e i
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that of an organ.
pianoforte design for a hundred years.
B Master’s

|  INTERESTING and TOPICAL
PARAGRAPHS

— | 1> -

The power of the transmitter has not yet
becn definitely fixed but may reach 25 kilo-
watts. The station would be registered

A PIANO WITH MICROPHONES

= e R b
V. gramophone records recently issued have introduced a new
musical instrument to England. Here John Hunt is seen recording a
Chopin Prelude on the Neo-Bechstein piano.
strings of this instrument are amplified by means of microphones and
valves and reproduced through a loud-speaker,
can be gained and reproduction is similar, in many characteristics, to
This is the first change that has taken place in
The piano was erected in the
studios at Abbey Road for the making

Voice
of gramophone records.

with a Central American republic to which
free publicity would be granted. Its
principal activity, however, would consist
of sponsored programmes for the advertising
of commodities and products forbidden, at
present, to Américan studios. It is the

SDIVE THIS?

Problem No. 42

Binks made up a three-valve 8.G.-D.-Pen.
receiver which was provided with band-pass
aerial tuning and a tuned grid inter-valve
circuit. A three-gang-coil unit, with self-
contained switches, and a gang tuning con-
denscr were employed. It was soon found
however, that although the set functioned
quite satisfactorily at some times, signals
were very faint at others. Binks also noticed
that when signal strength was poor, selectivity
was also much below its usual standard.
Suspecting bad contacts, he examined all the
wiring, tried different valves, and tested all
the components for continuity of circuit,
insulation, etc., but without finding nnythlng
wrong. What was the cause of Binks
trouble ?

s-oman

SOLUTION TO PROBLEM No. 41

The anode Tesistance in the R.C. unit caused a
greater voltage drop than did the transformer primary
previously connected in the -detector anode circuit.
In consequence the anode .voltage applied to the
detector was too low to allow the-valve to oscillate,

The following three readers received books in
connectioh with Problem No. 40 :—

J. H. Burnett, 7, Grange Avenue, Scuanthorpe, Lincs. ;

E. Basilio, 2, Glastonbury Road, West Hove, Sussex ;,
B. L. Suart, Brinnington Hall Lodge, Brinnington, -

Stockport. H

PR ——

Extraordinary effects

same law which induced the owner of a
Texas station to recmove his transmitter

“across the Mexican border,

Popularising Radio
NO’I‘ only has the German Reichsfunk
designed and placed on sale a popular
wireless receiver to be sold compulsorily
by dealers at a very low
price, but to encourage the
reception of educational talks
in schools .it has reduced the
tax to these institutions from 2
marks per month to the equiva-
lent of roughly ninepence for
that period. At the reduced
fees—only certain transmissions
may be tuned in during school
hours, but exceptions will be
made on special occasions,

B.B.C. Thriller
HE B.B.C. has decided to
revive the German radio
play Flags on the Matterhorn
on July 6th (Regional) and 7th
(National). It was first broad-
cast in Great Britain a year
ago to celebrate the sixty-fifth
anuiversary of the conquest of
the mountain. The tremendous
realism of the microphone story
of the Englishman’s victory over
the Italian guide makes Flags

T hey rousds ot 0% the Matterhorn one of the

outstanding plays of ten years
of broadcasting.

West National Transmitter
LTHOUGH the West
Regional station has been
radiating a full service since
May 28th, the bringing into
operation of the National transmitter is a
matter which requires extensive preparation.
The alternative programme for Wales will
be broadecast on 261.6 m., a channel shared
with London National. The working of
two high-power transmitters on the same
wavelength is a new departure, and it is
possible that the introduction of the full
twin programme service from West Regional
may not begin before July.
Radio Lisbon
WORK on the Portuguese high-power
station in the neighbourhood of the
capital is well under way, and it is hoped
that the transmitter may be ready for
tests towards the beginning of October.

Why Vienna Broadeasts are Weak

ALTHOUGH this station is working on

100 kilowatts and should provide
strong signals, results, so far, have been
disappointing to listeners in the British
Isles. The reason for which the broadecasts
are not heard at a strength commensurate
with the power used is because the reflector
aerial mast has not yet been brought into
operation. The transmissions are not

destined to the capital, but to the Western-

districts of Austria and it is for this reason
a “ beam  effect is desirable.

Munich to Increase its Range
LTERATIONS are to be made to the new
Munich 60-kilowatt station with a
view to increasing its-power. Work is to
be started at once in order to permit the
transmitter to radiate 100 kilowatts
(aerial).

-



iulz 8th, 1933

Il ”UWW\“M&%
iy

|
\ t\ ,
\: "] l LI TR n

"l ARE

L R

[HERE are few things more annoying
than to find that after having
finished building a brand new A.C.
mains set, its performance is almost
drowned by a loud and continuous hum.
Some may consider it a greater nuisance
when the hum, either in a new set or in a
receiver, which hitherto has been beyond
reproach, is not sufficient to spoil the pro-
gramme entirely, but is, nevertheless,
distinctly audible.

In the first case you are painfully aware
that something has gone radically wrong,
and generally it is not a very difficult
matter to track down the cause. In the
case of a less severe hum, however, the
cause usually is more obscure, and the
possible reasons so many, that hum hunting
may . take up quite a large part of your
leisure time for several days.

It is easy to introduce hum into a
receiver, and even with the greatest care
in design there is always a risk of some
unwanted coupling with a source of hum,
so a few notes on the causes and cures for
hum may be helpful.

L
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Three Points to Consider

There are, generally speaking, three
points at which hum may be introduced
into a set: first, through the mains con-
nection, wia the high tension supply
unit ; second, via the aerial-earth system;
and third, by pick-up within the receiver
itself, due to unwanted coupling between
some part of the circuit and the power
pack circuits.

Hum directly due to the A.C. mains, and

not caused by internal or external couplings,
is usually the result of faulty smoothing
‘of the high-tension supply. Although the
‘mains are supposed to be of a standard
‘frequency—usually 50 cycles per second,
.the wave form is seldom a perfect 50-cycle
sine wave, but carries ripples corresponding
‘to higher harmonics of the 50-cycle funda-
‘mental. The H.T. supply, after it has
left the rectifier, is not a steady direct
“current, but a uni-directional pulsating
current, the pulsations being at twice
the frequency of the A.C. supply, and
bearing, in addition, any ripple present
in the original mains voltage.

It is the duty of the smoothing
circuit to filter out these ripples. The
common explanation of smoothing is
‘that the choke passes the direct current
_portion of the supply, but * chokes
.back ” the ripple which is by-passed
through the smoothing condensers.
This is not a complete explanation,
because the condensers act more as
buffers, absorbing power during the
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low an impedance, or to reservoir condensers
of too small a capacity, results in a certain
amount of ripple remaining in the H.T.
gsupply forming the anode current to the

An Informative Article
Explaining the Causes of Hum in A.C.
Sets, and Methods of Curing the Trouble!

Mairs Trans:

o ——-
-~

Maing Trans.

o

Fig. |.—An L.F. transformer localed within
the field of a mains transformer induces hum.

various valves—and that hum will be
amplified in the successive stages of the set,
so that in the output stage it assumes
annoying or even serious dimensions.

L.T. Wiring
Pick-up of mains hum within the set is
not caused by defective smoothing. It
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is the result of coupling—either magnetic,
or capacitative—bctween parts of the
receiving circuit and the circuits carrying
“raw ” alternating current. For example,
in a very badly designed set, in which the
intervalve transformers are located within

‘' the magnetic field of the mains trans-

former, hum might be very bad indeed.
On this point, it is worth noting that
certain cheap mains transformers of the
“ manufacturers’ ” type have very powerful
magnetic leakage fields. If it is necessary
to employ a transformer of this kind, care

-l must be taken that the power pack is kept

right away from the receiver proper, or, at
any rate, the pack must be well shielded.

Another fertile source of hum is badly
designed low-tension wiring. The heater
wiring carrying a fairly heavy raw A.C.
current has of necessity to pass fairly close
to the grid pin of each valve holder, but the
runs should be so located that coupling
with the grid circuits is a minimum, thus
reducing the risk of pick-up to the lowest
possible.

When hum is introduced through the
aerial-earth system it may, or it may not,
be serious. If the set employs one or more
high-frequency amplifying stages, and these
high-frequency amplifiers arc correctly
designed and are not overloaded, any
mains ripple picked up by the aerial will
not be reproduced in the set—unless by
poor design some coupling within the
receiver transfers the ripple to the detector
or low-frequency stages when, of course, it
will be amplified and very noticeable. -

If, however, the H.F. valve is overloaded,
that is to say, if it is allowed to partially
rectify incoming signals, then, when thé
set is tuned in to a signal, the incoming
carrier will be modulated by the hum,
rectified by the H.F. valve, and yon will
hear all about it by the time the signal
gets to the loud-speaker.

Getting on the Track

all

peaks of the ripples and giving out
power during the troughs. Insufficient
smoothing, due either to a choke of too

Fig. 2—A.C. mains hum may be cured by reversing

the mains plug.

Now, suppose an A.C. set develops a bad
hum ; what are the best steps to take in
order to track it down and put matters
right 2 Well, in the first place, the simple
operation of reversing thc mains plug and
thus changing over the side of your power
transformer which is connected to earth
may be tried. Next, asccrtain whether
the earth connection is good. A high.
resistance connection here will develop &

| comparatively large hum voltage across it

if there is any inductive coupling between
the earth lead and any part of the house
wiring. Have a good look, too, at the run

| of wires between the aerial and the set,

and ascertain that it does not pass close
to any part of the electric light or powea
wires. Do not forget, in this connettion,

(Continued overleaf)
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1 to indicate where to look for
it faults and what to look for.
While on the subject of
condensers, if the power pack
seems in order, you might
next examine the by-pass
condensers of the various
decoupling circuits — detec-
tor, H.F. and L.F., and also,
the condensers decoupling
automatic biasing circuits.
If any of these condensers
has developed an open circuit
there is every likelihood of
bad hum materialising. There
is almost certain to be a small
amount of pick-up in the
associated circuits, and if the
so-called * decoupling ” re-
sistance is not by-passed to
earth -effectively, the hum
~ frequency voltage developed

Fig. 3.—~Induced hum may be expérienced if the aerial lead-in across the resistances will

runs near the house wiring.

(Continued from previous page)
that there may be wires concealed in walls,
ceilings and floors.

If you bave eliminated these obvious
causes, turn your attention to the power
pack. Check up, first of all, the filament
of the rectifier valve. If one filament of
a full-wave rectifier has failed, or lost its
emission, the unit will still operate as
a half-wave rectifier, but with greatly
increased ripple. A similar effect can
be caused if one-half of the H.T. secondary
has broken down. Faults in the smoothing
condensers may be the trouble—a discon-
nection to either condenser (internal or
external) means a big ripple voltage at the
anodes of the receiving valves.

By the way, if after applying all the
tests you fail to stop the hum, you may
suspect insufficient smoothing, when the
remedy is to substitute for the usual 4 mfd.
reservoir condensers electrolytic condensers
of 8 mfd. or more. I am not explaining in
this article how to test each component, as
the usual methods for carrying out this side
of the work have already been described in
recent issues. I am merely endeavouring

set up intense hum. In

fact, a decoupling resistance
without its associated condenser becomes,
not a decoupler, but a coupler.

Avoid Bunching

"Yet another important point to watch
is the way in which the wires connecting
the set to the high tension and filament
supply unit are run. It is very easy to
ruin all the good work of careful design and
workmanship by bunching together H.T.,
L.T., and even grid bias leads between the
sot proper and the mains unit. On more
than one occasion I have cured a set
completely from terrific hum merely by
sorting out the bundle of connecting leads
and spacing them well apart. On a few
occasions it has also been necessary to use
metal sheathed wiring for leads carrying
raw A.C. In other cases, it has been suffi-
cient to alter the aerial and earth leads from
close proximity to mains connections. '

Sometimes queer and apparently contra-
dictory hum symptoms make their appear-
ance., For example, I remember one case
where a big radiogram was perfectly free
from hum when used as a wireless receiver,
but was appalling when the gramophone

July 8th, 1933

pick-up was in use. The solution was
found eventually when the set was partially
dismantled. There was a bad connection
in the switch used for changing over from
radio to gramophone, resulting in a high
resistance contact in the grid circuit of a
detector valve when the gramophone was
being played. In consequence, A.C. mains
ripple, picked up in the lead joining the
gramophone pick-up to the &witch, and
passing fairly near the electric gramophone
motor, caused a voltage drop across the
high-resistance contact, which A.C. voltage
was impressed upon the grid of the de-
tector valve in its normal functioning of
being the first L.F. valve.

"~ ‘It is notoriously difficult to keep the
heater wires far away from the grid circuits
of the different valves, but every effort
should be made to do so as far as possible.
One of the best methods of achieving that
end is to make vhe grid leads short and to
use under baseboard wiring for the heater
leads. Finally, bear this in mind. Barring
a few obvious types of failure which should
be discovered within ‘the first five minutes
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Fig. 4.—Look to the carth connection.

of your hum hunt, practically all hum can
be tracked down usually to poor high-
resistance contacts, or badly spaced com-
ponents and wires.

HE method described is miuch easier
made than the soldered joint, gives
good contact, and does not corrode. The
first thing is to fix the down-lead. Fix
a screw-eye in the woodwork on the window-
sill (as sketch), then prepare two insulators
with a 3in. length of wire between them,
and a 12in. length at one end. Put the
12in, length through the screw-eye, and
give it a loose twist on itself. Thread
the down-lead through the free end of the
insulator, pull it just tight, and bend-
ing it back on itself, lash together with a
strand of aerial wire or other thin wire.
Leave an end of about 23in. and cut off
the odd wire (illustrated). Make the down-
lead taut by tightening up the wire through
the screw-eye. Bare the end of the
lead-in wire about }in. and twist it round
an equal amount of the end of the down-
lead, as shown in the sketch. Procure a
connector, as used by ele¢tricians, serew
this on the twisted ends and you have a
perfect joint. Turn the connector so that
it sheds the rain.

To take the lead-in through the window,
drill two }in. holes, about 2in. apart,
through the window-frame from the inside,
at a point just below the level where the
sash rests (illustrated). Now take a wood

chise] and cut a 1lin. groove across B, |

at each hole. The lead-in is led along one

AN IMPROVED LEAD-IN-}

.of these gTrooves, and through the hole,
a little slack being left to keep any strain
off the joint, a staple put over the wire

Connecligns
7 Aereal-
Larlt Satlch

An improved lead-in.

at the outside end of the groove ensures
that the wire stays in the groove, and that
no pull comes on the joint. The other
hole is used for the earth wire. This method
allows the window to open and shut with-
out injuring the wire. A piece of ebonite
may be taken 'and holes bored in it, the
same distance apart as the holes in the
window-frame, and two sockets fitted.
Fix the lead-in and earth wires to these
sockets. Place this over the entry holes
and secure close to the woodwork by means
“of two small wood-screws in opposite
corners. (To make a neat job of this you
must be very exact about the distance
between the holes, and the entry holes
may need to be enlarged a little at that
end to take the sockets.) Two leads
fitted with plugs must be provided.

If possible, it is advisable to use an out-
side earth, and take both lead-in and
earth to an outside D.P. D.T. switch before
going through the entry holes. The switch
is casily protected from the weather by a
piece of zinc shaped as in sketch. Place
the switch on the zinc and screw to the
woodwork at side of window, taking care
that you have the flap *“ C” at the proper
side, i.e., farthest from the glass. Bend
the flap in at right angles and the top down
to meet it and the result is a neat, trouble-

free job.—JamEs PerricREw (Edinburgh).



DIFFICULTY which confronts the
designer, and even the user, of
any receiver is that of obtaining

good * quality  reproduction. ‘ Perfect ”

reproduction will perhaps never be possible,
but we have already approached very near
to that ideal. The transmissions sent out

Wire to be disconnected

HEChoke

Detector Wolve Holaer

by the B.B.C. are the envy of the whole
world for their excellent purity, or, in other
words, for their extremely close resemblance
to the original sounds produced in the
studio, but it is probably no exaggeration
to say that 80 per cent. of our receivers
do not do justice to them. Of course,
the whole question of “ quality,” * purity
of production,” “ fidelity,” * good tone
—call it what you will—is very involved.
Not only have the receiver and loud-
speaker to act their parts, but the room
in which they are to be used and, more
important still, our ears have to ‘ play
up” to them. Rather fortunately, the
ear is a very tolerant organ in some
respects, and is quite prepared to * over-
look ” many of the shortcomings of our
reproducing system, At the same time
it has to be satisfiedin certain ways before
it can pass on to our minds a feeling of
enjoyment.

Judging °¢ Quality *°

It is rather a pity, in some respects, that
our ears are so very accommodating,
because we are often inclined to take the
kind of reproduction to which they become
accustomed as a standard by which
others may be judged. What is meant is
this ; we become so used to listening to
one particular set and speaker that our
ears tell us that the reproduction is * good,”
whether it really is or not. For this reason
any person who is in search of perfect
quality can scarcely hope ever to attain
it by experimenting with one set and one

Phonelasds’
Fig. |,—Method of cutting out the L.F. amplifying valves when
tracing the source of distortion.
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Some Random Remarks on an
Important Subject.

By BERNARD DUNN
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speaker to the exclusion
of all others. He should
endeavour to hear as
many instruments as
possible, and, with a
perfectly open mind—
or should we say
“ear” ?—try to appre-
ciate the good and bad
points of each. By this
means he will soon begin
to understand what is,
possible and ‘what can
be expected. Perhaps,
you will say that all this
is of no importance to
one who has not a
musical ‘ear.” Don’t
believe it ; anyone can
develop a reasonably
good judgment by doing
as suggested above. and
carefully listening to as many sets as
possible.

What is Distortion ?

But it is not the purpose of this article
to dwell on the physiological and psycho-
logical side of the business, but to tackle
this question of distortion from a practical
point of view. First of all, what is meant
by distortion ? . A dictionary says that to
distort is * to twist or turn from the natural
shape of a figure ; pervert from the true
meaning ; misrepresent.”’ Well, then,
if our loud-speaker does not give a true
representation of the sounds being made

——
LF Transformer

in the broadcasting studio, distortion

30-500001
Resistance ™

HEChe §

is taking place somewhere. When con-
fronted with the problem it is all very well
to say that the fault is at the ¢ other end,”
meaning at the transmitting station, but,
as mentioned before, the transmissions
sent out by stations in this country, at
any rate, are so near to perfection that we
can safely take them as our ideal.

Old valves are a common source of L.F.
distortion, since, due to their reduced
filament cmission, they become overloaded
on even comparatively weak . signals.
Defficient valves can generally be traced
by the fact that volume is very poor unless
the grid-bias voltage is cut down to zero or
a very low figure., Besides, when this
fault is pre-
sent the tone
of reproduc-
tionis usually

13 thin ”»

Earth.

Aerwl,

only cure is
to fit new
valves.

Aerial |
Lasd-in Loud-speaker
Feed
250,000 , Another
Potentiometer cause of dis-
tortion which

Fig. 2—Preventing the first
valve from being overloaded
by connecting a potentiomeler

occurs,
whether the

across. the asnialnd earth Benals L e
terminals. loud or soft,
is that pro-

duced by connecting a balanced armature

type of speaker in the anode circuit of a

large or medium power valve. The whole

of the valve’s anode current, probably up

to 10 and 15 milliamps, has to pass through
(Continued overleaf.)

=3 [/l

=

LF Transformer

7o Next .~~~
LF, Valve

Frxed onden.s er

Fig. 3—O0verloading of the L.F. transformer can generally be cured by using the
resistance-feed connections shown above.
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(Continued from previous page.)

the speaker windings,and this has the effect
of ¢ saturating ”’ the magnets. As a result
they cannot respond to the rapidly varying
signal currents, and music becomes
“blurred ”’ or “ harsh.” A simple remedy
is to feed the speaker through a suitable
output transformer or to connect it on the
choke-capacity principle.

Tone Correction

In addition to the very noticeable kind
of distortion dealt with above there is
another which is by no means so * obvious
to the untrained ear, that which causes
the high and low notes to be reproduced
disproportionately ; certain parts of the
musical scale are heard much more loudly
than the others. This really brings us to
the question of tone correction which was
dealt with on page 1223 of PracrICAL
WireLEss, No. 26.

Automatic Tone Compensation

Whilst the response of a set can almost
invariably be “levelled out” by means of
a separate tone control, this system is often
objected to on the score of its involving
the use of an additional knob on the receiver
panel. It is not difficult to design a set
which will give good quality at a certain
setting of the controls, but unfortunately
the tone is often changed quite appreciably
by adjusting the reaction condenser or
altering the volume some other way. It
is well known by now that as reaction is
increased there is a corresponding reduction
in high-note response. Various methods of
compensating for this have been devised,
byt what is really required is a device which
is perfectly automatic. One method is to
use a special L.F. transformer which gives
extra emphasis to the high frequencies and
so to arrange the reaction condenser that
it switches a fixed condenser into circuit in
parallel with the transformer primary,
when set to its * minimum » position.
This is fairly satisfactory but has the dis-
advantage of being rather “ sudden ” in its
action. A much better way is that to
be given later where two variable re-
sistances are ganged together to act as a

July 8th, 1933

combined reaction and tone control. As
the knob is turned anti-clockwise reaction
is increased and the response of the L.F.
transformer to low notes is reduced. This
is brought about by connecting one
resistance in the reaction circuit and using
the other in conjunction with a small choke
as a tone control on the L.F. transformer.
After the normal reaction condenser (R.C.)
has been set to an optimum value and the
most suitable tapping on the choke has been
found, almost perfect reaction compensation
is provided over the whole range of adjust-

and “full ” (I now assume the set to be a
good one), but at the second there was a
lack of bass, and perhaps also to a lesser
degree, of treble.  Why ? Well, although
the proportionate response of the set to
high and low notes was probably just the
same in both cases, the ear is less sensitive
to frequencies below about 500 cycles and
above some 2,000 cycles, especially at low
volume levels.

Thus if the volume control is to fulfil its
proper purpose and at the same time to

-005 Mfd

have no apparent effect on the tone it must
— H,T+

No Cornection is
Plode B these Terminals:

Ist. LF. Valve
Holder

S M Grid Lesk

Fig. 4 —Showing how the primary winding of an L.F. transformer can be used for
choke-capacity coupling.

ment. The construction of a tone control
ckoke suitable for this arrangement was
described in the article referred to above.

Volume Conirol Compensation

Every kind of volume control has an
effect on the tone as recognized by our ears.
It is not that the control actually alters the
tone, in fact any properly designed one
does not, but to our ears it seems to do so.
If you are in any doubt as regards the
veracity of vhis statement just try the
following experiment and listen carefully
to the results. Turn the volume control
of your receiver “full on” and then
quickly reduce it to, say, the * half-on”
position. What do you notice ? At the
first setting the *quality ” was ‘““rich”

be fitted with some kind of compensating
device. In most cases compensation can
be effected very easily and at little expense.
A simple arrangement for an *“ acoustically
compensated volume control” (as the
device is known in U.S.A.) will be dealt
with later. In addition to the usual
V.C. potentiometer, which is connected
across the secondary winding of an L.F.
transformer or across the pick-up ter-
minals, there are two fixed condensers
marked C1 and C2; Cl is for increasing
the bass and C2 looks after the treble.
The idea of the system is that Cl offers a
fairly high impedance to the lower
frequencies (bass), but practically none to
the high frequencies.
(To be continnued.)

A HANDY CLAMP
By T. PHIPPS

Sabrr0ren vp s
S

Sewen

O drill a hole in the edge of a panel,
whether this be made of wood or
ebonite, is a difficult

task, and even if you succeed

to drill the hole, the edge sur-
rounding the hole will
probably be chipped.

The diffi-

culty

be overcome quite easily with the aid of
this useful device, which will be found
handy for a variety of uses.

The sizes given are not critical. so that
they can be increased if desired. Two
pieces of hardwood are cut to measure 4in.
long, 2in. deep and #in. thick for
the jaws. Two pieces of iron or
steel are next cut, 3iin. by %in.
wide by jin. thick. The two
pieces of steel or iron should be
. marked with a sharp-pointed tool,

a line being made across each
piece lin. from each end.
Twosmall holes are drilled
: in one end of each, and
%, at the other ends a hole
should be drilled in the
centre and tapped to take
a 3/16in. screw. After
heating the TU-shaped
clamp clips can be bent
on the scribed lines.

Now cut a piece of

5-ply wood or other thick
wood and make this the
same length as the two
pieces of hardwood and
about 2in. wide. This
part secures the clamp to
the edge of the bench or

table. Screw the clamp

to the baseboard, and fit two 3/16in. key
screws in the two U-pieces.

Just a hint on using ; the panel or board
of which the edge is to be drilled, should be
fitted between the jaws, and the key screws
tightened up, a pilat drill being used first as
a guide. ]

NEW COSSOR PRODUCTS.

lN addition to two new Cossor valves, details are now
available regarding the new Cossor ‘‘Class B”’
Console Receiver, The latter i3 of tbe small type of
receiver, measuring actually 14in. wide by 35in. high,
and having a depth of only 11in. It stands on a small
four-legged stand, but this may be dispensed with and
the receiver empfoyed as a table model, The circuit
consists of a screen-grid H.F. stage, detector, driver and
Class B output valve, and provision is made for a
gramophone pick-up. Single dial tuning is employed,
and 2 permanent magnet moving-coil loud-speaker is
fitted. With the exception of the cabinet and the
ivorine scale, every part is made in the Cossor factory,
and it is a tribute to the enterprise of this firm that the
entire apparatus sefls for the low figure of €9 19s.,
which includes royalties, Of the new valves, the
220 VS, Is a variable-mu screen-grid having an im-
pedance of 400,000 ohms and a slope of 1.6. At zero
grid volts the amplification is 640, and if employed in
a suitable circuit, with, for instance, an efficient iron-
core coil, a stage gain of at least 500 should be obtain-
able. Stability is ensured by the low grid-anode
capacity, which is only .001 #HF (a record which the
Cossor people claim i8 unbeaten). The anode current
is only 3.6 mA at zero grid volts, and the valve is thus
an extremely uscful one. The Class B valve has
already been commented upon in previous pages, and
very slight alterations have .been made to this valve.
The output load should be 12,000 ochms (plate to plate)
and the D.C, resistance in the anode cirenit should be

not greater than 400 ochms total.
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AVING studied the points connected
with the problems arising from
radio receivers deriving their power

from D.C. electric mains as described in
my two recent articles, it is only natural
that readers should require a complete
set design presented to them so that they
can see how some of these principles are
put into practice.

No attempt has been made to include
any fancy frills, the set being a straight-
forward three valver in which there is

little chance of the home constructor going
wrong, either in oper-
ating the controls or /
assembling and wiring
the components. On

py
olbe

SPECIALLY DESIGNED FOR
D.C. MAINS

Introducing The

ACE

Wh.Sch., B.Sc.

There is a single high tension feed taken
direct from the D.C. mains after smoothing
out the ripple, while in the anode circuit
of the pentode valve we have an output
choke so that the loud-speaker is isolated
completely from possible shock when in
use. Furthermore, a pair of fuses are
mounted in an accessible position in case
of emergency.

Gang Tuning.
A twin ganged condenser is used for

By H. J. BARTON CHAPPLE,

(Hons.),

A.C.G.L, D.LC.,, AMLE.E,

applying grid bias to the screened grid
valve the rotors are actually at different
potentials. To retain the advantages of
ganged tuning, however, the condenser
has been built up in the manner mentioned
and functions most satisfactorily.

Built on modern lines of construction
with above and below baseboard wiring, the
set will meet a definite need as far as D.C.
mains users are concerned, and its perform-
ance on actual aerial tests proved con-
clusively that the design has been thought

tuning and this has been made up for me

out carefully and efficiently carried into
- effect. Selectivity un-

HWEs
"

A

the aerial side we have
a transformer coupling
with a potentiometer
shunted across the
primary winding to act
as an input volume
control. There are
many forms of volume
control, but the one
just suggested is sound

practice as it controls
the signal strength at
the source, and not

1'6,

HFC ,

5 N

||

Rig

crez der quite adverse test
conditions was first-
class, volume-control
a delight to handle,
with reaction smooth
and noticeably free
from any suggestion
of * ploppiness.”
When used in con-
junction withamoving-
coil loud-speaker the
reproduction of the
complete ensemble left
nothing to be desired.
Even on silent point
tuning no hum could

R

after it has been am-

Ry

bedetected whentheear

plified through one or
more valve stages.

Hum Elimination.
A screened grid valve, choke coupled to
the tuned grid of the detector valve, gives

adequate high-frequency amplification,
while the inclusion of decouplers ensures

Theoretical circuit of the D.C. Ace.

1 specially by ¢ Polar” so that the rotor

plates of the second condenser are insulated
from the first. It is usual to have the
moving plates of both condensers electrically
common, but owing to the method used for

was placed close to the
speaker, and provided
the constructional details which will be
given next week are followed exactly, and
no substitute components chosen, the
consttugfor will in every way feel proud
of this D.C. set.

stability. Smooth reaction characterizes?
the detector stage which works on the:
popular leaky grid principle, and then we :
pass to the output valve—a pentode—via
transformer coupling

a low-frequency
having tone compensation. Grid bias
throughout is furnished automatically,

while the L.F. transformer is resistance
capaocity fed.

Every precaution has been taken against
the presence of residual hum due to the
ripple on every D.C. mains supply, the
smoothing included in the set being most
efficient. In the first place, there is a
specially wound Lewcos filament choke
of balf henry inductance at half ampere
current carrying capacity, and to ‘ break
down *’ the voltage to the required amount
there is incorporated a fixed and variable
resistance of high rating. Too often is the
performance of a D.C. set ruined by either
under-running or over-running the wvalve
filaments, so to avoid any possible trouble

in this connection an ammeter has been

COMPONENTS FOR THE D.C.

One 330 ohm Heavy duty resistance {Bulgin).
One 3 ohm resistance (special type, see text) (Wearite).
One 200 ohm resistance (special type, see text)

One .0005 mfd. Polar Uniknob Variable Condenser
(Special type, see text).

Two .0001 mfd. Type 34 fixed condensers (T.C.C.).

One .0003 mfd. Type 34 fixed condenser (T.C.C.).

One .001 mfd. Type 34 fixed condenser (T.C.C.).

One .01 mfd. mica condenser (Lissen).

One .25 mfd. Type 50 fixed condenser (T.C.C.).

One 1.0 mfd. Type 50 fixed condenser (T.C.C.).

Two 2.0 mfd. Type 50 fixed condensers (T.C.C.).

One 2.0 mfd. Non inductive fixed condenzer type
LDAA (Dubilier).

Two Type BE88 Block condensers (2 and 2 mfd.)
(Dubilier).

One .0003 mfd. Polar reaction condenser, compact
type.

One .00l mid. (max.) Lewcodensor (Type O).

One 4 mfd. Power Mansbridge Type Peak Condenser.’
(800 wolt D.C.).

One 50,000 ohm Lewcos potentiometer.

Three 50,000 ohm Varley tag resistances.

One 15,000 ohm Varley tag resistance.

Two 50,000 ohm Lissen wire wound resistances.

One 10,000 ohm Lissen wire wound resistance.

One 5,000 ohm Lissen wire wound resistance.

One 1 megohm grid leak with wire ends (Lissen).

One 250 ohm 50 watt variable resistance (Rotor

One 4 megohms graded potentiometer {(Multi-tone).

One General Purpose L.F. Choke (Lissen). :
One Hypercore smoothing and output choke (R.L).;
One } henry } amp L.F. Choke (special type, see text)

One Bulgin Screened Grid H.F. Choke,
One Wearite H.F. Choke Type HFPA.
Four Type B Belling Lee Terminals marked aerial.

Two Belling Lee Terminal Mounts.
One Colvern KTF Coil.
One Colvern KGR Coil.
One Multitone L.F. Transformer.
One Panel Mounting moving coil Ferranti ammeter

Three (W.B.) Sub baseboard wvalve-holders.
Two Belling Lee S.G, anode connectors.
One Belling Lee mains plug 1 amp fuse.
One ebonite panel 18in. by 9in. by }in.

ACE

[TTTY TL PP PR )

(Wearite). :

Electric).

ol s 0

[
(Lewcos).

X 2

earth, input, and output. 3

- om0 omo

0O.D. 0.75 A range.

One baseboard (sce text), screws and Glazite.

TP e

incorporated, and in this way the exact
filament current is ensured. ;
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HE rectifying valvesin this class,whose
output on full load (i.e., 120mA) is
nominally 350 volts, are ideal for

supplying anode, screening-grid and grid
potentials to two, three and four-valve
receivers, which inclade speaker field in the
smoothing circuit as shown in Fig. 1.

Voltage Output

The following table may be of use to
readers in choosing a rectifier to suit their
individaal requirements :—

—S50mA —aAl2OmA
70 Smoothn \
Cercudd 2
2500
onms
G
._ = = =
1
8
]
l. 2500
3.'.. Orins J
1C2
1
[
’
=1 |

- 8
Fig. 2,—A speaker field used as a voltage

dropper.
Approx. voltage at A with load of
TALVR 40m/A | 50m/A { 60m/A | 70 m/A
r Cossor 442
BU ..{ 320 285 250 215
Marconi U12 300 265 230 195
Mazda
UU120/350 300 270 240 210
Micromesh
- R2 1829 297 265 233
Phillips 1807 276 248 220 192
0 Wattage dis-
sipated in
fieid .| 4 watts | 6} watts| 9 watts (12} watts

Of course, when automatic bias is in-
corporated, the bias voltage required must

be added to the anode voltage. As an
example, let us take a 2 H.F.-detector-
pentode which draws a total current of
60 mA, and whose output valve is an
AC-Pen. This valve requires a negative
bias of 16 volts, when the anode and
aunxiliary grid voltages are 250. Therefore,
we require a potential difference of 266 volts
between points A and B (Fig. 1).at 60 mA.
On looking at the table we find that the
Standard Micromesh R2 gives 265 volts

nominally 350 volts at 120 mA, and this
allows of another arrangement especially
suitable for energizing the fields of dual-
compensated speakers, but, unfortunately,
without the smoothing effect of the first
circuit. This arrangement is shown in
Fig. 2.

This circuit works well with Magnavox
speakers, but with several others the
wattage (12} watts) is rather too high, so
that the insertion of a series resistance of
1,000 ohms at X is necessary. If the series
resistance is used we can once more obtain
the benefits of a high
degree of smoothing,
but only for the stages

L2500 Ohvms Feeld
DI

60 - 704

Ca
2 —
MFS

LI

—
T et

- P-4

—=

preceding the output,
as the voltage be-
tween A and B will

be about 200 only.

IS0 All that is needed to
complete the filter

circuit is the con-

f denser C.,asshown by
50y the dotted lines, and 1

would suggest that
the detector stage be
fed from the point A
while the H.F. and
output stages are fed
from the main H.T.
positive line as they
do not need so much

!

{ooooooooomwl
¢

ing choke.

under the conditions mentioned, so that
this valve is just right for our purpose.
The smoothing effect compared with the
almost standard 20 henry choke (with C2
4 mfd. in each case) is three times as great,
which means that less subsequent smooth-
ing will be necessary with a consequent
saving in cost.

The Filter Circuit

The foregoing voltage outputs are for
loads of about half the capacity of the
“B» rectifiers. The full output is

Fig. 1.—The normal position for a smooth- %?

smoothing.

In conclusion, just
a word of -caution
regarding the 1,000
ohm series resistance. This must be of
the wire-wound type, and rated to carry
at least 75 mA.

It would perhaps be as well to remind
readers that the term Class B is generally
employed for the special form of L.F. am-
plification, and the Class B rectifier has no
relation to this method of coupling. The
manufacturers employ the terms, Class A,
B and C to differentiate hetween the three
types of rectifying valve delivering 60 mA,
at 250 volts: 120 mA at 350 volts and
120 mA at 500 volts.

ROUND THE WORLD OF WIRELESS
(Continued from page 530)

German Radio Statistics
N June lst, Germany possessed
4,553,380 licensed listeners, of which
535,827 were unemployed, and conse-
quently freed from paying the tax. Not
withstanding incessant propaganda carried
out for the broadcasting services, Germany
lost over two thousand subscribers in May.

Austrian Police Radio
OCKET radio receivers, and even
transmitters, are not new to the
Vienna police, as they have used this kind of
apparatus for many months. The portable
transmitter carried by some members of
the force on their beat is fed by batteries,

the rest of the equipment being worn over the
uniform across the chest. Signals on short-
wave can be sent to headquarters within
a radius of roughly one and a half miles.
Similarly to other European capitals, Vienna
alsi;)l possesses fast police ears equipped with
radio.

Death of the Prayer Wheel.

SINCE the advent of broadcasting in

China, in certain Northern provinces
it has been noticed that the small revolving
wheels with which the natives said their
prayers have been gradually dying out. As
the broadcasting stations occasionally
transmit Buddhist, and other services,
listeners now utilise loud-speakers,

Magnavox in New Hands.

WE are able to announce thatan import-

ant development has taken effect as
from July Ist, when the marketing and sales
of all IMagnavox moving-coil loud-speakers
was transferred to the care of the
Benjamin Electric Limited, Tottenham,
N.17. It is of course well known that
Magnavox speakers for sale on the British
and certain overseas and Continental
markets have for the last two years been
manufactured by the Benjamin Electric at
their Tottenham works, and the striking
success which these British-made speakers
have achieved is an eloquent tribute to the
quality of the materials and workmanship
employed.
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Extension Spindles
ANE, such as is sold for about a penny
a length by most stores and iron-
mongers, will serve excellently as material,
from which to make extension spindles

Cane Clamped lo Sowdle |

A novel extension spindle,

for your condensers. It is usually used
for the long handles of feather dusters,
and is obtainable in sizes varying from
about }in. up to 3in. Choose a piece about
3in. in diameter and see that it is nice and
straight between the knots. These knots
will be found to be about six to eight
inches apart. Cut off the required length,
as shown in the sketch, and drill the ends
to suit your spindles, Drilling is quite
easy, as the centre of the cane is quite soft,
and the drill will make a true concentric
hole. Drill two small holes, as shown, about
3in. from each end, and cut down to these
with a hack-saw ; this prevents the  split
so made, from spreading. Clips of thin
brass can then be made and slipped over
the split ends, to hold the spindles in
position.—A, MacCoLL (London, W.).

Housing the H.T. Battery and L.T.
Accumulator
NO doubt there are many readers who
still possess the old type of receiver
that unfortunately does not allow of
sufficient room in which to * house ”’ the
L.T. accumulator and H.T. battery. A
very simpls method of aecommodating
these is to secure them to the back of the
cabinet by means of a strong piece of cord
(blind cord is suitable), which is simply
passed through two holes one at each side

of the battery as shown below.

It is advisable, first of ail, to secure a

3in. strip of wood to the back of the cabinet,
BRASS STRIP ROUND LT ACCUMUNATOR
SCREWED YO BACK OF CASINET

2
THAT DODGE OF YOURS'!

Every reader of ““PRACTICAL WIRE-
LESS” must have originated some little
dodge which would interest other readers.
Why not pass it on to us? We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half.a-guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, * PRACTICAL WIRELESS.”
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on every itom. Please note that every

notion sent in must be original. Mark
envelopes * Radio Wrinkles.”” Do NOT
enclose Queries with your Wrinkle.

[E—

above the terminal strip (if any) to take
the weight of the batteries. When ticd, the
cord will hold the battery securely in posi-
tion and it will be found an easy matter to
untic when a new H.T. battery is required.

The L.T. accumulator can be placed
in position in exactly the same way, but
a better method is to screw a strip of brass
—shaped according to the accumulator
in use—to the back of the cabinet.  This
will allow of the accumulator being easily
removed for charging purposes. If desired
the grid-bias battery can be secured inside
the cabinet by means of the former method.

By adopting this method of accommodat-
ing the batteries it will be found possible
to do away with the usual terminal strip—
except, of course, for the aerial, earth,
and loud-speaker terminals. The other
leads can be passed through holes in the
base of the cabinet and run direct from the

components to the battery and accumu-

lator.—H. WEARING (Plymouth).

A Long-Wave Coil Former
STRONG and neat former for a long
wave coil can be made very simply
from thin cardboard or plywood about
vin. thick. Two rings (Fig. 1) exactly
alike are cut out and glued to a short length
of either cardboard or ebonite tubing of
suitable diameter, or a strip of thin card-
board 5in. long and }in. wide can be
bent round and glued inside the two rings so
as to form a spool. The spool should then
be well soaked in shellac and allowed to
harden. When hard and dry, smooth with
fine glasspaper, and finally give it a thin
coat of shellac. The coil former will now be
like Paxolin in appearance, only harder, and
with a more glossy surface. About 200
turns of No. 30 d.s.c. wire are accommo-
dated nicely, and the start and finish of

HT BATTERY HELD By CORD PASSED THROUGH
HOLES IN BACK OF CABINET

Supporting an accumulator and battery on the
back of a set.

the small windings can be brought through
holes made in the side of the former, and
also any tappings which may be required.
A neat holder, which does not add in
anyway to the bulk of the coil, can be
ntade by cutting from }in. seetion wood
a piece just long enough to fit tightly in-
side the former. A small hole is
made in the wood about jin. from
the bottom end to accommodate a
small screw or bolt for attaching to
a bracket which can be cut from any
odd piece of thin metal. Fig. 2 gives
details of this, and it will be noticed
that the bracket has a slot in it,

o e oot SN

]

which enables the coil to be placed at any
desired height above the baseboard, which is
easily done by slackening off the bolt or
screw, and sliding the coil up or down. A
former made in this way is much neater
than a coil annulus, and takes up very littlo

i
BN

Fig. 1.

SIOE PIECE OF COVL FORMER

COMPLETED
CONL FORMER

Coil formers made with cardboard.

space, and as it can be made from odds and
ends it costs practically nothing.—C. E.
(Sheffield).

A Time Delay Switch
lN the Radio Wrinkles pages in June 3rd
issue a bell was shown converted into
an automatic L.T. switch. This ingenious
device can also be converted into a time
delay for H.T. switching. The bell coils
may be wired in series with the filament
(providing there is no serious voltage drop).
The H.T. current from the eliminator then
passes through the armature, and viaz the
contact screw to the anode ecircuit. The
time delay can be constructed according to
the contents of the scrap box. The diagram
illustrates the rough principle of the idea.

70 ELIMINATOR HIT#

OETAILS OF AIR VALVE
V-CROOVE ADMITTING AIR
TOCYLINDER

~
MUT SWEATED IO
WASHER FORMINC
CYUINDER HEAD

PISTON

AnooE
SuPPLY TO MLVES
A simple time delay switch.

The coylinder can be copper tube with a
washer sweated on one end, and a nut
sweated over the hole in the washer. A

terminal screw with a tapering V-groove

filed in, controls the amount of air entering

the dashpot, and therefore the time delay.

The piston may be made of wood with a
(Continued overleaf)
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few turns of yarn soaked in oil wound
round it. A light spring to return the
armature to its off position may be neces-
sary. Careful attention should be paid to
insulation.—E. D. (Birmingham).

Selectivity Adjuster

WITH the increasing number of high
power stations on the air, many

working on adjacent wavelengths, a varying

To-0003 MFD.
cnidpen
(AT FROM
AFRIAL
TERMINAL
o '.

Yo 137 COIL
TAPPING

7o £7°CON.

TAPPING
To TOP END OFGRID COI
0001 § g A0 PRESET
¥
%
% CRID

- O3 HD: COMD.&x.

000! MFD

. F

o —

A selectivity adjuslzr made from a 6-pin
ase.

degree of sclectivity is desirable. In
conjunction with sets having only one
tuned circuit, the following gadget will be
found advantageous. It consists of a 6-pin
base and a wander plug, both generally
found in the junk box. A piece of flex
the desired length is joined to the aerial
terminal, the other end terminating in a
wander plug. To the terminals on the!coil
base are connected the various coupling
components. By inserting the wander plug
into the sockets of the 6-pin base various
degrees of selectivity are obtained as
required. Reference to the sketch will
make the idea clear.—D. TurNER (Catford).

Converting old Variable Condensers
MANY old types of variable condensers
are suitable for conversion after the
manner deseribed. In order that the
condenser may be fixed as detailed, it
must be of the type with self-contained
gearing (many old types have this), and
should preferably possess a fairly generous

supply of spindle on the panel side.
The appended sketch is self-explanatory,

Colblord /
Window

~ PRACTICAL WIRELESS

but a few notes may be helpful. The
condenser should be mounted on the base-
board in accordance with its construction.
One-hole fixing condensers can be fixed
by a bracket attached to their mounting
gpindle and screwed to the baseboard,
additional support being given by two
similar brackets fastened to the back plate
by bolts. Other methods will suggest
themselves. The spindle which formerly
took the dial will support a disc of ebonite
and a thin card scale marked in degrees,
whilst the spindle projects through the
panel and takes the operating knmob. A
window may be cut in the panel and framed
by a home-made escutcheon (shaped on a
wooden former). A celluloid window with
a scanning line scratched on it should be
cemented on -to the back of the panel
window.—N. RoLrLasoN (Golborne).

A Simple Lightning Arrester
THE accompanying sketch and particu-
lars are of a simple arrester which I
fitted to my aerial and earth terminals,
From a piece of copper sheet (brass could of
course be used), I cut out two pieces, as
shown in sketch, with a number of teeth
at the wide end, and a half-inch slot at the
other. Fitting one strip to the aerial and the
other to the earth lead-in rods, I then
adjusted the two so as to leave a very fine
air gap and then tightened up the terminals.
To prevent the strips from moving laterally,
the terminal ends were filed flat at the tops,
and the slots in the strips were cut just wide

enough to make a fairly tight fit. Where
l‘—-— 5' _)‘
AERIAL WIRE g;
%C‘ﬁ
CUT FROM COPPER
OR BRASS SHEET
==
[ =
3 SCREWED ROD

| [_S=. s 2~ e  JRNEORCO
L____ e — ]  AATATTOP
— = W
" WinDOW FRAME <

COPPER OR BRASS BRACKET

ALTERNATE METHOD WHEN EARTH)
IS TAKEN DIRECT TO SET

A simple lightning arrester.
only an arcial lead-in is fitted, a bracket can

be made and screwed opposite it, a8 shown in
sketch, a wire being taken from the bracket

direct to earth. My own sizes are given,
but: they can, of course, be varied.—R.
GRAPER (St. Albans).

A Tube Aerial
N my two-valve short-wave sct, I
use a collapsible copper tube—
3-16in. outside diameter and 40in. long,
each section of 10in. being joined as in
sketch. The couplings are made from old
plug-in type coil-holder sockets, soldered
on one end of each copper tube section.
These sockets have a hole about 3-16in.
diameter and so the copper tube should
fit nicely.  Should the fit be somewhat
slack, by tinning the tube end and

_f making a saw cut down it similar to the

Converting an ordinary lype variable condenser.

.It' "I.I ll o

cut in the plug, a perfectly tight and
electrical joint can be made.

July 8th, 1933

The method of seeuring the copper
tube aerial is shown clearly in the sketeh,
and really needs little explanation. The
coil holders selected should be as long as
possible to give more support to the tube.

e
THIS END
PUSHEFIT
TUBE ALRIAL
SOLDERED TO
SOCAET OF SOCKET
CONL HOLDER
= ¥
- 115 END
SOLDERED
i
Lt ECTIONS

A collapsible tube aerial for a S.-W. set.

Drill through the socket, while in position,
a 3-16in. hole through the ebonite. Solder
the socket to the tube and replace. It
may be necessary to decpen the socket
hole to allow for the solder round the
joint, or the socket will not drive right
home. There are no connections required
from cither plug or socket terminal screws
of this holder, the plug end being a dowel-
pin, which fixes into the other coil holder
on the cabinet side. The other coil holder
is bolted to the side of the cabinct by
suitable B.A. screws, and connection is
taken to the circuit of the set from the
 terminal screw of the plug end.—L. E.
Lewer (Doncaster).

Mounting a Toggle Switch
THE accompanying sketch shows a
method of fitting a toggle switch
where a large hole, required to take the
neck of the switch, cannot be cut in the
panel, or where the components are mounted
too close to the back of the panel to allow
room for the base of the switch. Also, this
method will be found useful for mounting
a switch on the baseboard as is sometimes
required. An ordinary ‘ push-pull ” switch
can also be mounted in this way, providing
the ebonite tubing is long enough to allow
i.lhc sv\;itchto be pushed in.—L. HaLr (Barne-
urst).

ALUMINIUM PLATE Emrg&U%NG

SWITCH MOUNTED AT FRONT OF PANEL

l.' ’

Method of mounting a togg'e switch.
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. » » then you must enter for the

!E:l I @ HBA"E“
PETITION
ASK YOUR Think of a good slogan which adequately
states the merits of Lion Patent H.T.
D E AL E R Baiteries. .. that's all you have to do to
win a BIG MONEY PRIZE in this simple,
FOR _ straightforward competition.  Enter
to-day!  Your dealer will give you

DETAILS ("o
TO-DAY Vince; Dry Batteries Ltd., Lion Works,

Garford St., London, E.14. Phone East 1902

See ‘Practical Wireless’ report of June 17th

The SCIENTIFIC MICROPHONE BUTTON
HAS A HUNDRED USES

It is a simple and inexpensive
gadget, which can be used by
any novice in hundreds of ways

to demonstrate the wonders

of sound. It provides an
endless source of amus-
ing and instructive
experiments inhome
broadcasting, re-
laying  music,
detecting and
overhearing,
baby
alarms,

‘phones,

“The Waon-
ders o! the
Microphone ™’

explainsin sim-
ple language the
science of sound.
Over 25 diagrams
and illustrations of
numerous useful and in-
leresting experiments. §§p.

A FREE GIFT

of this book will be made to all
purchasers of the Scientific
Microphone Button until July 29.

Scientific Supply Stores

(WIRELESS) LTD. (perT. P.), 126,
NEWINGTON CAUSEWAY,SOUTHWARK,
LONDON, §.E.1.

WDrenmEs ™

This is the little o.4¥.
device that does

the trick, 3,6

THE SCIENTIFIC MICRO-
PHONE BUiTON post free
or C.O.D. Guaranteed.
-.-IHIIII--“-----..‘

NG LTS T E T TPy

PHONE : HOP. 4177.
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on :
reflecticn

you will agree that,

for long life, constant
output, and high efficiency, no other rectifier

can show the smallest approach to the
standard of performance set up by the

| WESTINGHOUSE METAL RECTIFIER

The Westinghouse Brake and Saxby Signal Co. Ltd., 82, York Road, King's X, N.1

WALK IN and hear
CLASS B

demonstrated

at one of the Multitone Dealers, with the com-
ponents that first made Class “B™ available
to the public, or with the new 3

MULTITONE CLASS “B” CONVERTER.

You have only to plug this converter into_any
battery set to convert it immediately to Class
“B.”"  There is no interference whatever with
the existing circuit. Universally adapted to any
driver or Class “B " valve, and pgyce

any loudspeaker. No terminals gnry 37,6
or switches. All you do 1s plug-in!

(WITHOUT VALVE)

please

If you do not know who is your nearest Multitone Dealer,

in the " ARCADY CLASS ‘B’ PORTABLE ™ published in
RARIE T EWSM
95.98, White Lion Street, London, N.I, Terminus 5063

write to us (Dept. H.) for particulars,
THE MULTITONE DRIVER TRANSFORMER is specified
’ this issue. This transformer, which is used by many
leading designers in preference to others, costs only 9/6.
= e ~=
LEC R OMPANY LIMITED
{64)
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Some Queries on the - A.C.
An explanation of some small problems which have arisen regarding the Two-Pentode
Receiver described in “Practical Wireless” dated April 22nd.

T will have been noticed that the aerial
terminal strip which is used in this
receiver has omne spare socket, and

several readers have raised a query
regarding the use of this. Actually, it was
used experimentally for -a mains aerial
connection, and this may be fitted to the
A.C. Twin, provided the local station is
situated fairly close to you. Obviously
the energy which is
picked up by this device
is very small, and as

Twin

’ou-u-l_i-_h.(_l x-l'Jv e

By W. J. DELANEY

The Loud-Speaker

The loud-speaker which was specified
emé)loyed a mains excited field having a
D.C. resistance of 2,500 ohms, and this
was employed to permit of a sufficient
voltage drop from the mains output to
provide the maximum H.T. at the output
stage. If a permanent-magnet type of
speaker is employed some compensation

-

the loud-speaker was, in the original
model, joined to the terminal on the side
of the pentode valve base. These two
leads may conveniently be changed over,
and in some cases an improvement in
signal strength will be noted. The new
connections will therefore be as follows:
The flex from the speaker will be taken
below the lower baseboard and joined
to the anode leg of the

pentode valve. The.

5,000 ohm resistance will

there is no H.F. ampli-
fication in this receiver
a mains acrial will only
be of use when working
close to a high-powered
station. = The connec-
tions required are very
simple, and a small
mica fixed condenser,
preferably a Dubilier
Type 670, with a capa-
city of .0001 should be
screwed to the upper
baseboard fairly close
to the terminal strip.
One terminal of this
condenser is then joined
to the spare socket on
the strip, whilst the
remaining condenser
terminal is joined to
one of the conneetions
from the mains. Each
lead should be tried
in turn, as it may be
found that hum is more
pronounced on one lead.
To use this mains aerial
connection a short wire
should be inserted in
the aerial socket and
also into the centre
socket.

The Detector Valve
It may be desired to
carry out some experi-

ments with the detector
stage, and obviously an
ordinary S.G. valve may
be used in place of the
pentode without any
changein connection being necessitated. As,
however, the anode current of the normal
S.G. valve is mu¢h lower than the pentode
it will be advisable to insert a resistance
in series with the H.F. choke to ensure
that the valve is not operated with more
than the rccommended voltage on the
anode. The reaction control will be found
quite smooth when making the substitu-
tion, and the valve certainly functions
well, not giving the same amplification
ag the pentode. An ordinary triode should
not be used in this stage in view of the
fact that band-pass tuning is employed.
With only two valves, the signals will be
too weak to bes really effective on the
moving-coil loud-speaker, and disappoint-
ment will result from this substitution.

The A.C. Twin seen from the back.

will have to be introduced to avoid damage
to the output stage, and one of the loud-
speaker replacement chokes should then
be used in place of the field winding. These
have a D.C. resistance of approximately
2,500 ohms and provide ample smoothing,
The two terminals of the choke are, of
course, joined up in place of the two end
terminals of the field winding of the loud-
speaker,

An Improvement

An improvement may be effected in the
output by changing over two leads in the
pentode stage. Beneath the lower base-
board the normal anode leg of the pentode
valve is joined to a 5,000 ohm Erie resist-
ance. The flex which ecomes down from

be then joined to the
terminal on the side of

the valve base. These
connections are, of
course, the correct
ones for a normal

pentode valve, but in
the original model it
was found that the
results with the first-
mentioned econnections
were superior in both
signal strength and
quality, so that both
methods should be. tried
to see which suits your

particular receiver.
There are no other
points  which  have

cropped up, and many
readers have written in
and expressed their ad-
miration for the per-
formance of this little
two-valver which will
be found to provide
admirable results from
scveral- stations, " and
which is, at the same
time, a neat piece of
furniture for the home.

Since the above notes
were written the ques-
tion of cutting out the
band-pass tuning eir-
cuit has been raised by
readers who do not live
close to a main broad-
casting station.

The use of the band-
pass tuner is to ensure
adequate selectivity
when situated close to a powerful broadcast
station, and to avoid the use of two tuning
condensers in a double-tuning ecircuit.
Obviously, therefore, where selectivity
difficulties do not arise, such as when
situated at some distance from a station,’
the band-pass circuit will not be required,
but we have already pointed out that we
do not recommend any departure from the
published specification, and whilst it may
seem a small point, the adherence to the
band-pass tuner and its associated two-gang
condenser is advised, as there may come a
time when it will be found necessary.
Temporarily, the aerial may be joined via
a fixed condenser of 0003 mfd. capacity, to
tcg';nina.l G on the top of the band-pass
coils.
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‘cﬂn Inexpenszve D.C. Wams Unit

“Full Details are given here of a Compact and Highly Efficient Bat tery Eliminator. It
is fitted with a Variable Contro1 making it suitable for all Sets requiring from 10 to 30

) G

Mnlllamps of H.T. Current

i By W. B. RICHARDSON

commercial instruments. This natuml]y I

c¢mbraces the average two- and three-

valvers, and also the ma]orlty of *fours.”
1t will work from any D.C. mains between
200 and 250 volts.

-Bﬁ.u-(l-f’.ﬂ-()-(l-(& i

simplifies its construction and keeps down
the expense. Of course, if you wish to
include an extra tapping, this can be very
easily ar-

"

cememellsw

=%

| PR

ranged by the
addition of a
fixcd resis-
tance¢ and
condenser, as
will be des-
cribed ' later.
However,
there is no
point in
including
these if your
set 18 already
provided
with all
necessary
voltage-
dropping

resistances.

Fig. 2—Wiring diagram. Dotted outlines indicate extra components needed for an additional tapping.

are still quite a number of

‘n various parts of the

have access to direct-

@ who run their scts

%teries. Apparently the

for this is that they wou]d

iike to convert to ‘ all-mains,”

eare to go to the trouble and
afthey know that all
supplies will even-

averted to the A.C. HF+3

ertheless, in many ‘qwmt g
conversion may not grsz . -....§ $
Q.
N

No Unnecessary Frills

It is common practice nowadays to
include decoupling resistances inside re-
ceivers, and this is always advisable when
working trom the mains. - -Incidentally, if
the proper values are chosen they act as
voltage-dropping resistances as well, and
therc is then no need to have more than
OUX AUDIRAD

CHOKE

24,5000 fooon

i

In this con-
nection it is a
good plan if the receiver has several H.T.
tappings to determine before making up the
eliminator whether these are all really
necessary. 1f not, you can save the trouble
of including extra tappings on the unit.
Try connecting all the various leads, mth
one exception, to the 120 or 150-volt sockeu
of the H.T. battery. The exception is the

lead from the screening grid of the
S.G. valve, whichis usually marked
“ H.T.4-1.” This must remain in

rUSE the 60 to 80-volt socket in which

it is usually placed.

or several years, and ; ' PMED 2 MED Apart from this, all the L.F.
antime the cost of ' o0.c. and output valves, the detector

S going to mount up. #7#/ & 200-250v. and the screen-grid valves should

, there is no reason why ] all take the full 120 to 150 volts
'&e the high-tension cur- 2MFD ::::3q - on their anod}eis. é&dmit.tedly,lin

Ad not be drawn from the »r- H many sets the detector valve
J.C. supply. e — 00  geems to give smoother reaction
b a complete conversion t0 gaery cs 2 F:g I.—The circuit of the unit. if plugged in at 80 or 100 volts

iains,” this can be carried

sily "and cheaply and will not only
cost of H.T. batteries but give
er to the recciver.

ast of Two H.T. Batteries
‘ew constructors would hesitate
o make use of the D.C. mains
- that a compact and highly-
. eliminator could be con-
an hour or so for the modest
1t 30s. : that is, for the price
dard H.T. batteries. And yet
hat the little instrument illus-
:0sts to build.
ned to meet the need for
e hut thoroughly reliable
‘ch can be slipped inside
n place of the usual 120
Yattery. It has a simple
“les the voltage to be
orrect figure with re-
ything from 10 to 30
i8 a wide range and

one H.T. positive ta -
ping. This is why the
climinator deseribed
here is not embellished
with a multipliecity

of tappings as u

-

instead of the full 150, but as there
should be a decoupling resistance in the
anode circuit of this valve, that should
suffice to give the necessary drop. Of
course, this resistance may be lacking,
in which case one should be incor-
porated together with the usual 1 mfd.
or 2 mfd. condenser; for, as already
stated, it is always advisable to provide
decoupling when working from a mains
~unit. If, on the other hand, the set
already has this device and the valve
will still not stand the full voltage, then
the resistance should be increased. For
instance, if its value is 30,000 ohms, then
replace it by one of, say, 50,000 ohms.
This alteration will appea] to most con-
structors as being cheaper than providing
another tapping on the mains unit,

Suits Small or Large Receivers

Fig. 3—Rear view ~ The circuit of the unit is shown in
of the complete unit. Fig, 1 as you see, it i3 quite simple, The

‘Continued overleaf)
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| including the control-knob, are only 9}in. X
1 3%in. X 4}in., the baseboard being 83in. X
I 4}in. X §in., and the panel 3iin. X 4in. X

Fig. 5—The variable control enables the current

voltage lo be oblainsd with any receiver.
(Continued from previous page)

full mains voltage is first reduced to a
suitable figure by means of the 5,000 ohms
variable resistance, the 1,500 ohms fixed
resistance, and the resistance of the L.F.
choke (which is 850 ohms). The reason why
the wvariable resistance or potentiometer is
included is because the voltage dropped
depends on the current which passes through
these resistances. In other words, on the
current taken by the set.: For instance, to
supply a voltage of 150 from 220-volt
mains requires a drop of 70 volts. If the
set only takes 10 milliamps, then a total
resistance of 7,000 ohms will be required.
On the other hand, if the set takes 20
milliamps, then only 3,500 ohms will be
required to give the same voltage drop.
By means of the potentiometer the total
resistance can be varied from 1,350 ohms
to 7,350 ohms, a refinement which is not
found in the majority of D.C. units. Thus
by adjustment of the control the eliminator
will give the correet working voltage with
sets of widely differing characteristics.

The smoothing arrangements are taken
care of by the L.F. choke and the two
condensers C1 and C2. The choke is the
R.1 “ Dux ” Audirad, which contains also
a special H.F. choke for the elimination of
any interference caused by H.F. impulses
coming down fhe mains.

The condenser C3 is used to provide the
earth connection for the set. It is most
important to note that with receivers
operated from the D.C. mains the earth wire
must not be directly connected to the set, but
must be insulated with a good quality
condenser. It is usual to incorporate this
(];]ondenscr in the mains unit, as is done

ere.

A Tapping for S.G. Valves

The two resistances connected across
the output form a potentiometer, which
supplies the screen of the screen-grid valve.
The values chosen are those which will give
about 80 volts with the average valve. If
two S.G. valves are used, then the voltage
will be slightly hywer than with one valve.
It can be increased, however, by using a
15,000 ohm resistance for the upper one
instead of the 20,000 ohm one shown. Of
course, if there are no screen-grid valves
in the set then there will be no need for
the extra tapping, and the resistances need
not be included. Incidentally, this tapping
is quite sumitable to supply the detector if
desired, although it should not be wused
for both the detector and the screen of the
S.G. valve.

The Construction

The lay-out and wiring of the eliminator
is quite clearly shown by the various
illustrations given here. There is, therefore,
no need to go into lengthy details. It
will be seen that the overall dimensions,

in.

The quickest way to proceed
with the construction is to mount
all the components on the base-
board and wire them up as far as possible.
Then mount the potentiometer and
sockets on the panel. After this, cut all
the necessary lengths of connecting wire
for joining the components on the panel
to those on the baseboard and fix them
to the potentiometer and sockets on the
panel so that when the latter is placed in
position the other ends of the wires onl
have to be slipped over the terminals
the components on the baseboard and
tightened up. You will notice, from Fig. 2,
that one terminal of the potentiometer is
left free. This is, of eourse, quite in order,
since the instrument is used as a variable
resistance and not as a potentiometer.

Just a word about the components.

r =

LIST OF COMPONENTS FOR
THE D.C. MAINS UNIT.

One Lewcos Potentiometer, 5,000

ohms.

Two 1-watt type Erie Resistors, 15,000
l and 20,000 ohms.

One 2-watt type Erie Resistor, 1,500
ohms.

Four Plugs and Sockets, Belling-Lee.
Glazite connecting wire.

Ebonite Panel, 4}in. X 34in. X }in.
Baseboard, 81in. X-4}in. X §in.

One R.I. “Dux” Audirad Choke
(25 henries, 50 mA.).

One 4 mfd. T.C.C. Condense:, type
80/81.

Two 2 mfd. Sovereign Condensers,
750 volt test.

One Bulgin Fuseholder, type F16.
Two Bulgin Fuses, type V.

[ e

These are all chosen with due regard for
the high voltage of the mains and the
comparatively large current they have to
handle ; therefore, no departure should be
made from the specification.

The condensers, in particular, should not
be rated at less than 250 working volts,
while the main fixed resistor, and the
potentiometer, should not be of lower
rating than thosc -specified. If an extra
tapping is desired on the unit as previously
mentioned, then the following extra com-
ponents will be needed :

1 30,000 Erie resistor (1 watt type).

1 2mfd. Sovereign condenser (750 volt

test).

1 plug and socket.

These are connected as
shown by the dotted outline
in Fig. 2, and also in the
circuit diagram.

Operating Notes

The first thing to do when
‘connecting up is to detach
the earth wirc from the re-
ceiver and to plug it into the
extreme right-hand socket of

the eliminator. There must Fig. 4. —The unit can easily be
be no earth connection to the slipped into the set in place of
the H.T. battery.

receiver itself at all. Next™—
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connect the H.T. wander-plugs in the
appropriate sockets. H.T. - 1 gives about
80 volts, H.T.+ 2 (if you have included it)
gives about 100 volts, and H.T.+3 about
150 volts. Turn the control-knob on the unit
as far as it will go in an anti-clockwiss
direction, switch on the filament currer
and plug in to the mains. The set should™
immediately work. If it does not, reverse
the plug in the mains socket. There is, of
course, a right way and a wrong way round
for the plug. If joined the wrong way, the
negative side of the mains connects to the
plates of the valves instead of the positive,
and so the set will not work. Removing the
plug, giving it half a complete turn, and
reil}l‘serting it will immediately put matters
right.

If your set is a two-valver, taking about
10 milliamps, then the wvariable control
will most probably need no alteration ;
but if the set is a three-valver, taking, say,
156 or 20 milliamps, then about half a turn
in a clockwise direction will be required to
give the full voltage. A set taking 30
milliamps will need the control right over
in a clockwise direction. Remember that
an anti-clockwise rotation decreases and a
clockwise tncreases the voltage to all
tappings.

{ UNSTABLE PORTABLES :

3 i
dotica e o

NSTABILITY in a portable receiver o
often be traced to interaction bety
leads, either battery leads or the -

leads used to conncet the various
ponents together. A very commfor
overcoming such interaction is t
screening cable of the kind e-
H.F. anode leads or grar

leads. The covering to &

nected to earth. It must «
however, that this material Sin
used indiseriminately. Whenitis
for screening the grid lead of
valve serious losses are liable to
the result will be great loss of sign:
Anode leads in general may be
as also may the loud-speaker k
wire linking two or more ¢
together runs parallel with the w
the frame acrial, great care shoula_
to ensurc that the space scparatn
wires is adequate. The wire should
s0 that it forms an angle with the
winding.
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PROPOS my note (on page 521 of our

issue dated July lst), which dealt

with methods of providing screening-grid
potentials.

A much better way is illustrated in the
skeleton circuit of Fig. 1, where the detector
valve and its anode feed resistance (R)
act as two “arms’ of a *““natural” potentio-
meter. Actually, of course, the trans-
former primary is also in circuit, but as
its resistance is comparatively small it
makes no difference. In most cases, the
correct screening grid potential will be
obtained by making R of 30,000 ohms,
but the best value can always be found by
using a variable resistance of 50,000 ohms
maximum. To prevent

\DIO
MBLINGS
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By JACE I

far as possible by the employment of
tuning-fork control, and it is hoped that
by that means perfect synchronization will
be obtained. The whole problem is differ-
ent from any other which has previously
confronted the B.B.C., and the responsible
engineers regard it as an important * test
case.” The closest parallel is that of the
Scottish National and Bournemouth, which
share the 288.3 metre wavelength. But
whereas the latter stations are some
400 miles apart, and one of them uses a
power of only 1 kilowatt, London National
and West National are separated by only
150 miles, and both will work on 50 kilo-

back-coupling it is best
to include a 1,000 chms h

watts.
MAMN-L’ HT+

resistance (marked
R 1) in series with the
screening-grid lead.
R
A Short-wave Portable
ORTABLE sets are
becoming very
popular this year
and look like being
more numerous
than ever before.
But I wonder how
many readers have
thought of making
a short-wave por-

R.

L F

table, Personally,
I find that such a

de
)|

T~

set provides no
end of fun, and
since only one,
or possibly two,
valves are required, it can be made up in
truly light-weight form. - Practically any
standard circuit arrangement is suitable,
but I am all in favour of the Armstrong
Super Regenerative. This can be used with
a few feet of wire as aerial, or the tuning
and reaction coils can be wound as a small
frame acrial, which will fit into the lid of
a convenient attache-case. A eertain
amount of screening is generally desirable,
since the wusual earth connection will
probably be dispensed with. Perhaps the
best way is to build the set in an aluminium
containing box, which will act as an
efficient counterpoise. I can recommend
you to try a set built along the lines
suggested.

West National

AM rather anxiously awaiting the

forthcoming tests from the West
National transmitter. As you will have
read in previous issues of PRACTICAL
WIRELESS, this station is to share the
261.5 metre wavelength with London
National. Presumably, both transmitters
will give the same programme, but never-
theless, the slightest wavelength * slip*
at either station will result in an enormous
amount of interference over a wide area.
This danger is being guarded against as

grid potentials for an

Fig. I-—-—llluslralz’ng a very efechve melllod of providing the screening-
.G.or V.-M. valve
anode feed resistance form two *

The detector valve and its

‘arms’’ of a potentiometer.

H.T. for the Car Radio

T has previously been mentioned in
these notes that wireless sets are
supplied as standard equipment on a
number of American cars. Until fairly
recently the chief difficulty with this type
of set has been in respect to high-tension
supply, and in the majority of cases dry
batteries have been used for this purpose.
Motor converters, working from the 6 volt
lighting battery, have been tried, but are
both cumbersome and rather expensive,
and now a much simpler system is coming
into use. It is not by any means new,
for it is almost identical with the ordinary
ignition equipment, the idea being that a
spark coil with make-and-break is driven
from the 6-volt accumulator and gives a
secondary voltage of 300 or so. This is
A.C,, and is therefore rectified by a filament-
less gas-type rectifier, and then smoothed
by being passed through a normal type of
choke-condenser filter. The price of a
complete eliminator of the kind briefly
deseribed is equivalent to about £5 at par,
and I understand that the unit is finding
a ready-sale. When car radio is introduced
into this country the same kind of H.T.
eliminator will probably be made over
here.
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LIGHTNING !

GRAHAM FARISH

GARD

WILL PROTECT
YOUR AERIAL

Your set—yoitr home itself, is at the
wercy of Lightning if your aerial is
unprotected. For a few pence a GARD
gives permanent protection and makes
it safe to listen-in during the worst
thunderstorms., Be sure to get the
ienume Graham Farish GARD—the
ightning Arrester that protects a
million homes.
Every GARD carries £100 Guarantee.

TakeyourRADIO w'thyou—
without any qulms

For it. WE are near yol

Mugic still hnthhercharm![”

See that Fluxite and Solder are always by you

—in the bouse—garage—workshop — anywhere
where simple, speedy soldering is needed.

ALL MECHANICS WILL HAVE

—the reliable pair 3
Famous for Soldering—

¢ We're Fluxite and Solder ,
knewn everywhere !

FLUXITE

IT SIMPLIFIES ALL SOLDERING

Afl lronmongers sell Fluxite in tins: 4d., 8

1s. 4d., and 2s. 8d. Ask to see the FLUXITE
POCKET SOLDERING SET-—complete with
full instructions—7s. 6d. Ask also for our
leaflet oo HARDENING STEEL with Fluxite.

FLUXITE LTD.
(Dept. W.P.), ROTHERHITHE, S.E.16.

FOR AlL REPAIRS!
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An Ode Without
Odium.

PracTICAL WIRELESS has sure come to
stay ;

The readers on Wednesdays all shout
‘“ Hip hooray!”

Pol;)r l{’a grabs the Data Sheet—that’s all

e

Of the tip-top three penn’orth till he gets

his tea !

In the calm of the evening he turns up the

page

Whereon he will find latest circuits dis-
played ;

He studies them carefully, looks at his
set—

An ancient two-valver, and he wants a
“sup. het.”

H(-;:l reads of the powers of Camm’s ““ Fury
Four,”

Whith guarantees
stations galore ;
He turns up the adverts to work out its

cost,
Then grabs hat and coat and for an hour
he is lost ! :

programmes from

Soon he gets back with his arms full of

And settles to work without taxing his
wits. -

To find what goes where—is it here, or
just there ? )

For the diagrams show the posish to a
hair !

The youngsters; like foremen, all gaze at
his work,

They know just what’s what and they
won’t let him shirk.

They tell him he’s wrong, and he finds
that they’re right ;

He fixes a wire and—then out goes the
light !

Heb searches around for the kids’ money

00X

(It’s Wednesday, and now he is right on
the rocks) ;

Hei pﬁxts in the coppers and up goes the
ight,

And lfhen his eyes rest on a wonderful
sight.

The youngsters have finished the set in
the dark,

And grin, full of glee, till young Billy says,
“ Hark t

I think I've got Berlin—Oh, gee! That’s
the stuff t

Why, tuning’s quite simple, and not.a bit
rough.”

The moral of this is quite plain, don’t you
see ?

Prac. WIRELESS is written for you and
for me ;

Its wording is simple, its diagraths
neat,
Even youngsters can follow instructions
“ gout suite !’
* £ %*
To the tune of ‘The Mountains of
Mourne.”

(But you need never mourn if you use a
PracticAL WIRELESS diagram for your
new set, whether you run down to the sea or
remain for ever in a blind area.—ED.)

PRACTICAL WIRELESS
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By Photon

HE energy in the field of a magnet,
such as used in a moving-coil
speaker, is not by any means

wholly in the gap ; in fact, however careful !

~ ldy 8th, 1933

15 per cent. cobalt steel, we find that the
weight of the magnet will "be .6/.36=4.4 lbs.
And the cost .6x15s, 4d.=9s. 2d.

It is convenient thus to be able to explore
the possibilities of any given specification
without actually laying out a design; this
preparatory computation cnables the
designer to predict approximately the cost
before embarking on the actual preparation
of drawings. The next step is to determine
the length of the magnetic path. It is
evident that the mere determination of the
weight of magnet steel required tells us
nothing of the shape or proportions required.
Now the properties of a magnet steel are
defined by a graph which is actually a part
of the hysteresis curve for the steel in
question (Fig. 1). The only fact required
beyond this graph is the * length ”* of the
gap, that is the length the magnetic flux

the designer, at

least half ’ the & 10000
energy external i B8
to the magnet it m Gant

assemblage is in

the leaka.ge field,

that is to say,

in the lines of

force that find

their way from

pole to pole by

paths external to

the gap. The Hra !

greater “part of

this leakage . is
in the “fringes,”
that is in the

:‘Eﬁ'

region close to

the edges of the

gap proper.

So far as the |

3000

energy in the gap

itself is concerned

its calculation is a

2000

matter of simple

arithmetic if the

fossecds

1,000

field density B

is known. In §

air (and, there-

fore, in the?200 130

100 50 H o°

gap) B is the Fig, |.—The curve showing field density and the measure H referred

measure of H,
hence the
BxH B
25% 107 25% 107’
thus, supposing that in a certain speaker the
gap has a volume=1 c.c. and the desired B
is 7100 lines per em.?%, the energy will be :—
7100
25 % 107
As a matter of general experience, with
good straight-forward design, the leakage
field is 1.5 times the gap energy, or
we have to multiply 0.2 by 2.5, giving 0.5
joule. Moreover, the iron parts of the
magnetic circuit exercise a tax on the total
in the region of 20 per cent., and we have
therefore to supply 0.6 joule as the energy
value of the magnet itself. Referring
to the previous article, and adopting

expression, beeomes

=0.2 joule.

{0 in this article.

has to bridge. We will take this to be
1.25 mm. (or .125 cm.). The B having
been taken as 7,100, this is also the value
of H in the gap, and if the gap were onc
cm. wide we should require 7,100 gilberts,
for a gap .125 cm. wide we need therefore
125 % 7,100=-900 gilberts (approx.). With
the addition of 20 per cent. for the reluc-
tance of the iron and junctions in the
magnetic circuit we take 1,100 as the
gilberts to be supplied by the magnet.
Now, referring to the graph, we see that
at BX H max. the value of H may be taken
as 120 gauss. Dividing 1,100 by 120 we
have 9.2 cm. as the correct length of the
magnet, that is to say, the length of path
in the magnet steel through which the flux
passes.

The Arcady Portable Three
(Continued from page 545)

ments of this the set can be made to work
efficiently with any type or length of aerial.

The screened grid valve is coupled to
the detector on the tuned anode principle
by means of onc of the new iron- cored coils,
actually the Igranic Igranicor.”” This
form of coupling gives a good degree of
stability. Moreover, it simplifies the con-
struction of the set

Ample decoupling is provided in the

form of motor-boating or L.F. instability
is entirely avoided. In order that the high
impedance of the detector driver may
accurately be matched to the Class B valve,
the driver transformer is parallel fed, a
50,000 ohm resistance and 1 mfd. con-
denser being used.

It was mentioned before that a moving-
coil speaker was employed, but it might
be added here that this is of a special type
supplied complete with transformer.

Wait for the full constructional details

anode cireuit of the detector valve and all

which will be given next week.
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MODULATION

By E. G. ROWE, B.S¢.(Eng.), A.CCl.

a—

HE problem confronting us in getting
speech and music from one place
to another may be divided into

four sections. First we have the conversion

of sounds of comparatively low frequency
into electrical waves;

then the trans-

Fig.1.—The constant current which forms the
*“ carrier-wave.

mitting of these waves over the required
distance ; thirdly, the successful reception
of these signals, and finally their reconver-
sion into sound. In this article we are
going to discuss the first two sections.

To start with, why is it that we use high
frequencies for wireless work ? Well, it
can be proved that to radiate any appreci-
able power from an aerial the currents
flowing in it must be of a much higher
frequency than that possessed by sound.
The range of audio-frequencies is from,
say, 20 to 20,000 cycles per second, while
for the production of electro-magnetic waves
without using excessive power we require
frequencies of the order of one million per
second. Thus North National has a fre-
quency of 995,000 cycles per second, while
at opposite cnds of the scale are Hilversum
on 160,000 cycles and the B.B.C. ultra-short-

WA NAA W

LONG"O’ AS IN “BONE”

Fig. 2.—The complicated variations produced
by a sound.

wave work on a frequency of about sixty
million eycles.

A second reason for using high frequencies
is the fact that each station of necessity
must appropriate a band of frequencies at
least 10,000 cycles in width, and thus in
order that any great number of stations
shall operate the working frequencies must
be high. Thus a high-frequency current
is used and on it is imposed the low-
frequency current due to sound. The high.
frequency current may be represented as

in Fig, 1—a constant frequency, constant
a.mphtude wave—and is known as the
“ carrier-wave.”

Now the currents set up due to speech

s et
N

Fig. 3.—A simpler form of variation.

have a very complicated wave form some-
thing like Fig. 2, but they may be split up
into a number of simpler waves, known as
““ sine ” waves (Fig. 3). Each of these acts
in the same way and may be considered
to do so independently of the others, so
that for clarity and simplicity we will see
what happens when we use one sine wave.
This, by the way, represents the tone we
should get from a tuning fork.

s — r— -

Fig. 4 shows the low- fmquency wave
superimposed on the ““ carrier wave.’ Thls
is then known as the “ modulated wave.”
Thus a modulated wave is a high-frequency
wave whose amplitude varies in exact
accordance with the waveform representing
the audible note it is required to transmit.
The ““ depth of modulation ” is the maximum
amount by which the amplitude of the

'| high-frequency oscillations varies above

and below the normal amplitude when there
is no modulation. This is usually expressed
as a percentage, a 50 per cent. modulated
wave being one whose amplitude varies
from % to 14 times the * carrier * amplitude.

It can be shown mathematically that
this complex ‘‘ modulated ” wave may be
considered as three high-frequency waves—

Fig. 4 The variations of Fig. 3, super-
imposed on the constant current of Fig. |

one is the carrier frequency and the other
two have frequencies cqual to (carrier
frequency+-speech frequency) and (carrier
frequency — speech frequency) respectively.
These last two waves are the well-known
“ gide-bands,” and it is evident that as

‘the speech frequency varies so these side-

band frequencies are continually varying.

Transmitting L.F. Currents
The simplest way in which a
high-: frequency wave Imay
modulated is shown in Fig. 5.
This is a crude arrange-
ment and long ago
super-
COUPLING FROM seded,but
RF.OSCILLATOR it serves
show
as a method. A car-
bon microphone is
placed in series in the
aerial circuit, which
is supplied with high
Fig. 5.—The simplest method of

injecting sounds into an oscillating
aerial system.

MICROPHONE

—_—

frequency from a radio-frequency oscillator.
A carbon microphone is simply a box full of
carbon granules and closed by a thin flexible
metal diaphragm. As the sound waves due
to, say, someone speaking impinge on this
diaphragm, so the carbon granules are
compressed and released with the frequency
of the sound. This varies the resistance of
the carbon, and thus the total resistance
of the circuit. Therefore the amplitude
of the current flowing will also alter.
Finally, it may be of interest to state
that it is not necessary for both side-bands
to be sent out from a broadcasting station
for successful communication. In fact single
side-band working is suggested as a means
of accommodating more stations, and re-
ducing the interference between stations,

o (-

RIVERSIDE MF@. Co., Lta.,

A damp earth all the
year round is-essential
to good reception. Filt,
the ever-damp Earth,
keeps damp without
attention, thus
maintaining the ,
efficient conduc-

tivity of the soil 6
in the hottest

weather,

‘S8old by all Dealers or post
free from Sole Makers.

Graham Farish Ltd.. Masons Hill, Bromley., Kent.

FIT THIS
ELECTRIC
CLOCK

TO YOUR SET?
NO MAINS NEEDED !
KEEPS CORRECT TIMEY
NO WINDING?

Worka off small battery lasting 12 months, or can
be plugged into G.B. battery without aﬂecung recep-
tion, Uses practically no current. Fits into hole
3iin. dia. in apy panel up to 4im. thick. Easy to
fix--no screws required. Only
lin. from front of panel to bac
of case. Swiss movement. Hands
Nickel - plated

k
set from front, lz,s

bezel Useful addition to any

Dept. 21, Crisp Road COMPLETE WITH BATTERY
H ammersmxth CE——
Telephone : mvermde 6392 POSTAGE 60

Write for illustrated
Catalogue of

Radio-Gramo-
phone Cabinets |

of exclusive modern de- [\
giz‘n. made by craftsmen
in highly figured Oak,
Walnet of Mahogany, %
post free.
REMARKABLE VALUES
Cabinets made to order
a speciality.

Maker, under licence, of the
HOWE BOX BAFFLE.
Recommended by the
.B.C. Full details op
request.

GILBERT

Cabinet Maker
SWINDON. Estimaies Irce.

Est. 18¢6

30 0% 306 306 306 306 30 30 0% 306 306 30 3 306 306 30¢ X0 306 3 3 X XE XE XXM

EASY TERMS

Evarythlng wireless supplied on lowest
'ms. Prompt dellvery guaranteed.
NEW BLUE SPOT 99 PERMANENT- With Order
MAGNET MOVING-COIL UNIT.
> 5/-

Cash Price £2/19/6

And 11 monthly payments of 5/8

CLAS3 * B » KIT, consisting of Multitone driver
trans. and output matching choke, Cossor 240 B
valve and special valveholder. Free instruction
book with every order. Cash Price 21/15/3 or
6/~ with order and ¢ monthly payments of 5/6.

J3 EXIDE W.B. HIGH-TENSION AC-
CUMULATORS (120 \olts, 5,000 M/u.).
The cheapest and best High Tension /
Supply where Mains are not available. > L
Cash Price £3/15/-.

And 11 monthly payments of 7/-.
ATLAS ELIMINATOR A.C.244. Three

H.T. tappings. 20 M/a output, Cash /
Price £2/19/6. > 5 L4

And 11 monthly payments of 5/6.

ALL CARRIAGE PAID. QUOTATIONS BY RETURN.
To avoid delay will customers kindly send Arst
payment with order.

LONDON RADIO SUPPLY Co.,

11, Oat Lane, Noble Street, London, E.C.2,
*Phons : National 1977.
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BY THE PRACTICAL WIRELESS TECHNICAL STAFF

MULTITONE CLASS '“B** COMPONENTS
T HE Multitone Electric Co., Ltd., well known as the
" pioneers of tone control transformers, have
sent to us samples of thelr latest Class *“* B' com-
ponents, as well as a very cleverly-designed Class ¢* B **
adaptor. Dealing first with the components, which
consist of a variety of driver transformers and an
output choke. There are three types of driver trans-
formers, éach of which has a ratio speclally suited to

Multitone Class " B* Adaptor.

a particular make of valve. For example, the first
has a ratio of 1-1, and is suit able for use with the Cossor
240B or the Marconi B21; -a sccond one of 1.5-1
ratio correctly matches the Mullard PM2B, whilst a
component of 2-1 ratio is intended for wse in special
cases where a fairly high impedance valve is used in
the driver stage. Every one of these transformers has
the very low secondary resistance of 100 ohms, and
is thus capable of providing distortionless amplifica-
tion, They are supplied complete with a leaflet giving
full particulars of connections, ete., and at the price
of 9s. 6d. represent good value for money. The ontput
choke is centre tapped, and is of universal application,
being suitable for Class “*B,” Q.P.P., or ordinary
Push-Pull.

As was mentioned above, the Multitone Class *‘ B "
Adaptor is an extremely well-designed unit, It is
built in attractive oak cabinet, and has a valve plug
adaptor for connecting it to the output valve of any
existing battery set. The adaptor holds the normal
output valve, and fits into the socket previously occu-
pied by that valve. It is then only necessary to fit
iwo wander plugs into the high tension battery. The
adaptor has five pins (one of which ean be ‘unscrewed
when desired), and can therefore be used just as easily
whether the set employs a power valve or a pentode in
the output stage. On trial with various receivers this

Class “B”
Adaptor gave
yery satisfactory re-
tults, and we have no
hesltation in giving it our
warm recommendation. The
price is very moderate, being only
37s. 6d

Ieranic Ieranicor coils.

IGRANIC 1GRANICOR COILS g
THE Igranic  Electric "Co., Ltd., Bedford, was

undoubtedly one of the very first firins to make
tuning coils for the home constructor, and many
readers will still have recoliections of the early types
of Igranic honeycomb plug-in coils. It would be
impossible to give better testimony to these early
coils than to mention that hundreds of amateurs are
still using them and rigidly refuse to adopt the more
usual dual range tuners. But
Messrs. Igranic always keep their
components up to date, and the
Iatest range of iron-cored tuners
is in keeping with this principie.
The mode of constructjon of the
tuners is somewhat different from
that generally.adopted for iron-
core coils in that the ferrous core
is not solid, but is built up from
thin laminations in the same
manner as the core of a low fre-
quency transformer. The lamina-
tions do not consist_of ordinary
iron, of course, but are composed
of finely divided tron mixed with
other materials which insulate
the particlcs from one another.
A thorough system of mixing is
employed, and finally a
resinous powder is
added. It is then
moulded under heat and
great pressure.- The re-
sult is a very hard
lamination of **T " or
‘I’ shape. The wind-
ings themselves are put
on a slotted ebonite
bobbin, and the
whole assembly is
attached to a sub-
stantial ebonite base
by means of two brass sttaps. A wavechange
switch is included in the base, and this is
worthy of special mention in so far as it Is
(unlike most coil switches) a really sound
mechanical job which should give satisfactory
service for an indefinite period. The Igranicor
coils are made in five different types, all of
which are similar in design. The first (Type
‘‘ A ”)is a dual range aerial tuner, having an
additional winding which may be used for
coupling or reaction purposes; the second is
styled the Type ‘* HF.,” and is for coupling
together an 8.G. and detector valve; a band-
pass unit, giving a 9-kilocycle band width,
comes third; the fourth is a duai range short-
wave coll covering the ranges of 14.8 to 27.5
and from 27.2 to 78 metres when tuned by a
.0003 mfd. condenser; lastly, there 1s the
super-heterodyne equipment oonsisting of an
oscillator coil and an intermediate band pass unit.
Practically any combination of the above coils ¢an be
obtained mounted on a common base and with a ganged
switching arrangement. Al colls intended for broad-
cast purposes are accurately matched, and may be used
in conjunction with a gang condenser. This latest
range Is quite in keeping with the standard of excel-
tence ustally assoctated with Igranic components, and
on test we have found the colls particularly satis-
factory and at least as efficient as any of their con-
temporaries, whilst their sound construction is well
above the average.
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* GRAHAM FARISH AIR DIELECTRIC CONDENSER
IN the past Messts. Graham Farish, Masons Hill,
" Bromley, Kent, have confined their attention
in regard to variable condensers to components of
the bakellte dielectric type, but they have recently
produced an excellent air dielectric component.
This is designed on distinctly low-loss prineiples, and
is of particularly rigid construction. By the use of
steel end-plates, protected from rust or corrosion by
a suitable finish, together with three-point suspension
of the frame the assembly is entirely free from dis-
tortion or warping. The precision metal work ensures
perfect matching of parts, and accurate spacing by
machine production gives uniformity of characteris-
tics when the com- 3
produced. Two-
centre spindle is
.

ponents are mass
point fixing to the
provided, ensuring
that the spindle is
in proper align-
ment with the

m(’"l:fm

a8fembly,
while the
absence of
spacing wash-
ers makes for b
absolute reliability over a

long period. By the use of &
minimum amount of insula-
ting material in the electrostatic fleld the high
frequency losses oOf the component are reduced
to negligible proportions. Large terminals are fitted
in an accessible gositlou, and as the driving shaft
is independent of the condenser and easily removable,
any number of condensers can easily be ganged
together by choosing a shaft of appropriate length.
At the time of writipg the price has not definitely
-been fixed, but we understand that it wiil be either
4s. 6d. or Bs.

Graham Farish
variable.”
condenser.

FERRANT] ELECTRIC ALARM CLOCK
THIS is the latest addition to the range of clocks
made by Messrs. Ferranti and the accompanying
photograph shows that; it is of attractive appearance.
The clock is of the synchronous type, and is very
economical in its electricity cc ption, Cc ing
approximately two units in three months. It is fully
automatic, and the rlarm is arranged on the twenty-
four-hour basis, so that it can be set to go off at night
or in the morning, but it only
goes off once in the twenty-four
hours, The alarm itself is of the
buzzer type, giving a gentle but
“\ compelling sound. The alarm may
. be stopped merely by depressing
the kinob at the top of the clock,
and will go off again the following
day without being re-set. If it is
required to stop the alarm from
working at any time, it is only
necessary to depress the knob and
lock it by giving it a half turn,
The price of the clock is 23s., and
it is made In a bakelitc case finished
in red, mahogany, walnut, or blue

enamel.

The Ferranti clock is a reliable
and well designed timepiece which
we have no heeitation in thoroughly
recommending.
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From an Operator in the Royal Navy

Sik,—May I express my appreciation
and thanks for your excellent Encyclo-
pxdia, which I received a short time ago.

It really is an extraordinarily good book,
packed ‘with plenty of useful information,
and though I happen to be a wireless
operator in the Royal Navy, it has already
taught me lots of things which I had
previously not known.

My only complaint is about the scarcity
of details of all-mains sets and indirectly-
heated valves in the book, although I
admit they are mentioned.

I am glad you are supporting television
in PracricaL WIRELESS. I certainly
think it is assured of ultimate success;
and then, won’t the critics be pleased ?
‘Would it be possible for you to include
an article or two on the subject of talking
films ? As an amplifier is necessary for
*“ talkies,” the subject is in a measure akin
to wireless.

Wishing the paper every success.—
Epwarp J. Durry (Manchester).

Another Bouquet

Sir,—1 feel I must write and thank you
for the excellent binding of Vol. No. 1 of
PracTroar,. WIRELESS. I am more than
pleased with the job, and it makes me feel
quite proud to be in posscssion of it,
together with the data sheets and binder
and, last but by no means least, the wonder-
ful Encyclopaedia. Where is there, I ask,
another wireless periodical which caters
for its readers to such an‘extent as this ?
Carry on with the good work, and may
your wonderful efforts meet always with
the success they well deserve.—FREDERICK
WitLpay (Burton-on-Trent).

The Fury Four

Sir,—I should like to congratulate you
on your fine paper, PracTicaAL WIRELESS,
of which I have been a reader since No. 1.
I have just completed the Fury Four, and
am very pleased with its remarkable
performance. I must confess it is the best
set I have yet built, and I am now about
to add a pick-up for gramophone reprodue-
tion—W. R. CEHURCHILL (Taunton).

The ** Pyramid Two >’

Sir,—I should like to congratulate you
on the ‘ Pyramid Two,” described in
June 3rd issue. I have made up the screen-
grid circuit and find it gives amazing
results, and is cconomical on both L.T. and
H.T.—R. A. F. WInsLoE (Godalming).

Thanks : and a Suggestion

Sir,—1 have just received my Volumé 1
of PracricaL WIRELESS, in the blue cover,
from the bookbinders, and must say that
they have made a splendid job of it. I
also thank you for placing at the disposal
of your readers a genuine bargain in book-
binding.

The Editor does not necessarily agree with opinions
expressed by his correspondents,

Whilst having no fault or criticism, may
I offer a small suggestion? It is with
reference to the layout of the paper.
Would it be possible to place all the
advertisements at the back and the front
of your paper so that they do not interfere
with the articles? It would also make
for a smaller book when the copies were
being bound. An approximate calculation
shows that fifty per cent. of the advertise-
ments in the paper are obsolete or nearly
so in six months, and the other fifty ‘per
cent. can always be found in the current
numbers.

There is one other small item. Could
all coupons or vouchers, or inquiry forms
back on to the advertisements, so that
these also would not ruin the valuable
articles. If you can see your way fo this
ideal, I am sure you will be making a big
step towards a perfect ¢ practical ”’ wireless
weekly. —H. A. OxLEY (Streatham).

An Appreciation of Volume One

Sm,—I have just received my bound
Volume One of PracricaL WIRELESS and,
thanks to your excellent cover, and index,
it is one of the best wireless reference books
I have ever seen.
paper every success in the future.—D. R.
Pearr (Wicklow).

(Continued overleaf)

CUT THIS OUT EACH WEEK

DO YOU KNOW?

—THAT the Radio Exhibition opens at
Olympia on August 15th.

—THAT you can tell when your set {s properly
tuned in to a station by connecting a milliamp-
meter in the detector anode circuit.
—THAT the cause of instability in a receiver
can often be traced by placing a screen over
each component in turn. .

—THAT when using a D.C. elimlnator it is
best to connect a fixed condenser in series
with both the aerial and earth leads.
—THAT special H.T. gencrators are now
made for motor-car wireless sets.

—THAT the double-diode triode does the
work of three valves hy actimg as detector,
automatic volume control, and low-frequency
amplifier,

—THAT a double-diode pentode valve will
shortiy be put on the market.

—THAT L.F. instability can often be preven-
ted by using a choke-condenser output filter.
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NOTICE.

The Rditor will be pleased to consider articles of a
ractical nature suilable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and

address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be

made lo return them if a stamped addressed envelope |

8 enclosed. All cormtg;mdence intended for the Editor
should be addressed : The Editor; PRACTICAL WIRELERS,
%’% éVeu:ncs, Ltd., 8-11, Southampton Street, Strand,

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with. the latest developments, we give no warranty that
apparatus described in our columns 18 not the subject of
letters patent.

Sold by all Dealers or posi free
from Sole Makers.

Graham Farish Ltd., Masons
Hill, Bromley, Kent.

FAMOS 2 Magnet bal. arm, speaker units, large
4 pole type. List price, 21/-, to clear 6/-.
AMPLION cone speaker unit in Walnut domed-
top cabinet, 7/6 complete,
ERICSSON 2-1 (suit 3-1) L.P. Transformers.
Listed 17/6; each, 3/3.
AMPL speaker umits.
reduct. . Each 2/3.
All ncw and guaranteed and sent carrlage free U.K.
PIONEER RADIO MNFTG. CO., D.,
COPTIC STREET, W.C.1. Muscum 9607.

Over 75 per cent.

Wishing your wonderful |

PATENTS & TRADE MARKS

i KINSG’S PA’I:‘EES'T AGEXCY, LTD., 146b, Qn. Victorla

treet, .0.4, offer ¢ Advice Handbook ' and
Consultatlons free, 47 yrars® references.. Write, call,
or, ’phone (Central 0682), Director, B. T, ing,
C.1.M E., Reg. Patcent Agent, G.B., U.8.A., and Cavada.

A

There is a model for your output.

Ask your dealer to demonstrate.
REPRODUCERS & AMPLIFIERS LTD., WOLVERHAMPTON

FREE GIFT OF 1/-

To advertise * NUERTH®' the ilateat wonder chemical

earthing device we wlil send you post free & 2/6 earth for

1/6. From your local agent or direct from :—

RADIO RESEARCH CO., CHURCH END,
FINCHLEY, N.3.

A TONIC FOR ANY SET. IMPROVES Tone and Selectivity.
CUT3 OUT Interference and Atmospberics,

l You must read

WIRELESS, STEPBY STEP

By “DICTRON”

(Tenth Edition),
Obtainable at all Booksellers or post
free 2/9 from George

Newnes, Ltd.. 8-ll,
Southampton Street, l ,
Strand, London, W.C.2. 2 6
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 the Worlds Finest Reproducers)
ROL Model F5-PM-32-Class B

| (Price 32/6)
Is SOLELY used and Specified
for the

ARCADY CLASS B
PORTABLE

Described in this issue

Once again Rola has been chosen because of its
supreme realism and reliability. Rola speakers
are used by the large majority of British Radio
manufacturers and by nearly all ‘ Constructor
Set ”’ designers. Write to-day for folder.

® EXTENSION SPEAKERS

There is a correct Rola Extension Speaker
for practically all British radio receivers.
Write for list.

THE BRITISH ROLA CO., LTD.,

Minerva Rd., Park Roval, N.W.ro.
*Phone : Willesden 4322-3-4-5.

ROLA

SPEAKERS

for better
Radio Reception

=1 P

“ MASTER” WALL PLUGS

PERFECT CONTACT IN ANY SOCKET.
NO ANNOYING CRACKLES.
SELF-CENTRING. SELF-ADJUSTING.
NON-COLLAPSIBLE PINS.
WIRED IN A MINUTE.

NO TOOLS REQUIRED.

TREBLE

BASS

5 AMP.
TWIN PLUG

Supplied 9&.
Black

or Brown
Entirely British Made
From most dealers, If any
difficuity, send us 1/- P.O.

Lectro Linx. Lid., 79a, Rochester Row, London, S.W.1_
e = =~ — ————

The Plays That Have Thrilled Millions !

MILLIONS of wireless listeners who have been

thrilled by such plays as * The Path of Glory > and

¢ The Mary Celeste >’ can now read them in book

‘form for the first time. Five radio thvillers,
¢ 356 pages.

RADIO PLAYS

By L. DU GARDE PEACH.

Obtainable at all Newsagents and Bookstalls,
or by post, 2/9, from George Newnes, Ltd,. 8-11.
Southampton Street, Strand, London, W.C.2.
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PRACTICAL LETTERS

(Continued from previous page)

From British Columbia

Sir,—Some time ago I received my copy
of “The Wireless Constructor’s Encyclo-
pedia.”  Its . contents are. appreciably
concise, easily followed, and not too
technical for the amateur radio fan.

In fact, it is a book that we, the far-dis-
tant readers who have not such ready
access to reading matter—always pick up
at an odd moment, and find something
instructive and practical that we can work
out and experiment with.—H. TwipLe
(Valdez Island, British Columbia).

An Uncommon Short
SiR,—Recently I had an

interesting

experience which I think is worth relating |

for the benefit of other readers.
I am making up several 3-valve all-mains

" A.C. sets, and when trying one in particular

nothing happened. The wiring, etc., was
correct, and I was at a loss to know what
was preventing the set working. I re-
moved the coil cans and found some loose
bronze metal, with which I had sprayed the
cans, chassis, electro-condenser and cover
of the condenser, had got between the coil
wires and thus entirely prevented any
reception. This experience has taught me
the lesson to see that the coils, if made of
bare wire, are absolutely clean.—F. S.
Hiceins (Stevenage).

From a South African Reader

Sir,~—Having been a subscriber to Prac-
TIcAL WIRELESS from No. 1, I should like to
express my appreciation of your paper. As
an electrical engineer I appreciate the
thoroughly practical way in which the in-
formation it contains is given.

At present I am busy on a 5-valve
receiver (A.C. S.G. det. L.F. and push-pull),
which I hope to have working soon. Could
you not give us s short-wave and broadcast
band set as the long wave is of little value
here. All good wishes to your practical
publication.—JoHN MvuURRAY (Wynberg,
S. Africa).

[We hope to publish a design for a short and
medium-wave recetver in an eaily issue.—ED.]
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Club Reports should nol exceed 200 words in lenpth
and should be received First Post each Monday
morning for publication in the following wcek's fssue.

SLADE RADIO

A very interesting lecture on Class B amplification
was given by Mr. B. Poliakoff at a recent meeting
of the above club. After pointing out that the efficiency
of the output stage is a quantity which is often
overlooked in judging the performance of a set, he
went on to give the comparative figures for triode
and Class B. Efficiency of speakers, fidelity of
reproduction, and the question of output stage for
battery users were dealt with. The usage of H.T.,
the driver valve, input and output transformers
followed, also the difference between Class B and
Q. was  explained. Rating of transformers,
batteries and amount of current used, stabiiity and
decoupllng came next, after which followed a demons
stration, The results were very pleasing, a special
point being made of the use of the tone control,
Hon. Seec., 110, Hillaries Road, GraveBly Hill,
Birmingham.

INTERNATIONAL SHORT-WAVE CLUB (LONDON
CHAPTER)

The R.A.C.S. Hall, Wandsworth Road, 8&.W.8.
was well filled on Friday evening, 23rd June, when a
demonstration on Real Radio Reproduction was
given. The apparatus used consisted of a receiver
and amplifier, R.K.-A.C. speaker mounted in a
‘“ Howe '* box baffle, identical with that used by the
B.B.C. This was followed by a lecture on the latest
5-metre experiments by Mr, P. G. H. Macfarlane,
London Chapter Technical Advisor, who spoke of the
interest being shown in the ultra-short waves at the
present time, the possibilities of these low waves, and
the construction of 5-metre receivers. His talk was
well illustrated by circuit drawings on the blackboard.
A. E. Bear, Secretary, London Chapter, 10, St. Mary's
Place, Rotherhithe, London, S.E.16.

SPECIAL PROGRAMME FROM YVIBC

On July 9, from 6.15 to 7.15 p.m., Caracas time,
Station YV1 of Caracas, Venezuela, wlll broadcast
a special programme dedicated to the ‘* Anglo-American
Radio and Television Society.”” The programme will
be broadecast simultaneously in 960 kc/s, 312.3 metres,
and 6,112 kc/s, 49.08 metres, Typical Veneznelan
music and songs will be featured, and all the announce-
ments will be made in English, Reports of reception
will be welcomed, and should be addressed to Broad-
casting Caracas, or the Anglo-American Radio and
Television Society, 11, Hawthorn Drive, Willowbank,
Uxbridge, England.

WEARITE NUCLEON COILS

THE well-known radio firm of Messrs. Wright and
Weaire, 740, High Road, Tottenham, N.17,
following their principle of always being abreast of the
latest developments, have not been slow to recognize
the advantages of ferrous cored tuning coils, and have,
after a considerable amount of experimental work,
produced a new series of tuning coils having a core of
the new iron dust material known as Nucleon. The
advantage of using an iron core lies, of course, in the
fact that by ipcreasing.the effective permeability of the
core at any given inductance, the numerical value
can be increased. It is also known that by employing
a completely *‘ closed '’ iron core circuit with negligible
leakage it is possible to obtain extremely high values
of inductance without undue losses. Theoretically, it
would be quite easy to increasc the permeability of
the iron core up to almost any limits, so produeing
a coil of extreme efficiency. But Messrs. Wearite
have found that if the permeability.is increased beyond
certain limits difficultics of matching a number of
specimens immediately arisc. They have, therefore,
devised a core of medium permeability, which shows
a marked advance over the usual air core, and yet at
the same time permits of the construction of any
number of coils cach of which shows 3dentical
characteristics. Thus the amateur set builder can
use a set of these coils in conjunction with’ a gang
condenser of normal type without running up agains
the difficultics of balancing the several tuned circuits.
In the Nucleon range there is a series of both Junior
and Senior coils, and in both types the grid winding
is in two halves, a connection being made to the centre
tapping. As a result, alternative coupling ratios can
be provided between any two valves and optimum
operating conditions can thereby be provided for any
combination, Messrs. Wearite have also paid very
great attention to the arrangement of reaction and
aerial windings, since they have found that when
these sectlons are put on more or less haphazardly,
as is sometimes done with air core colls, ganging is

seriously upset.
This latest coil,

an flustration .of which is

reproduced below, is an extremely well made com-
pounent of both mechanical and electrical preeision.

The new Wearite Nucleon iron-core tuning coil.
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NEWNES’

HOME MECHANIC ! w THE BEST'

BOOKS HE“old hand” at home constructing
Clearly written—fully illustrated will tell you that it pays from every
- LA T point of view to put reliable com-
f This series covers a wide field and will prove E : ponents into your set.
i of the greatest value to everyone interested 2 !
s % in modcls and how to make them ; woodwork 2 If you make low price your only
E and other crafts. H i 1 '
- ) guide you will never feel complete
i . Make sure,
~S——— confidence in your set a

An up-to-date handbook dealing with every type 1 Use Amphon.
of accumulator, methods of charging them at home,
care and maintenance. This little handbook also
explains how to erect a.charging station.

Motor Car Upkeep and Overhaul

In this handbook will be found information on the
engine, decarbonising, valve grinding, the lighting
system, the carburetter, cooling systeth, lubrica-
tion, springs and shock absorbers, steering gear, ]
brakes, wheels, axles, tracing noises, etc., etc.

Toy Making for Amateurs

Tells how to make clockwork toys, model aero-
planes, model locomotives, model boats, ingenious 3
toys operated by sand, wooden models and toys,
clectrical toys, steam toys, guns, kaleidoscopes,
acrobats, etc.

Twenty-Five Tested Wireless Circaits
All the sets described have been designed to meet

H.F. CHOKE

This is the binocular H.F.
choke specified for use in the
“ Arcady Class B Portable.”
All good dealers stock Am-
plion products. Write to us

i f difficulty.
m case o c;r:; 4,6

= | CLASS B DRIVER

H modern needs. They range from simple crystal We can now offer you a choice
H receivers to a seven-valve super-heterodyne, and | Tl e 1:1, 1.5:1 d
: all the sets have been made and tested before e - et 0L AEF
s inclusion, = | 2:1 in Class B Driver Trans-
: . : | formers. In this w 1
Simple Electrical Apparatus ; = =4 ;"S -
An excellent little book for those who wish to (LS S il G ier

make simple and useful electrical appliances, such

valves from your favourite make,
as galvanometers, electric motors, dymamos and

Cossor, Marconi, Mazda or

Leyden jars,
: ’Vleyd eln ]Brsl Buildi S
i  Model Boat Building - i
2 In this book there are designs for a battleship, a e p"?e _Of the.Jfcaps 9, 6
boat, a paddie steamer and yachts, from | former is in each case

which excellent models may be built with the help
of the simple directions and diagrams that are given.

The Home Woodworker

A fascinating book for the handyman. Clear in-
structions on how to make a large variety of
articles in wood, together with many useful hints
on wood-working.

Model Aeroplanes and Airships
Contains full descriptions of easy-to-make models
of every description that will fly.

The Handyman’s Enquire Within

Everyone should possess this book. Hundreds of
practical ideas. and hints of value to the man
who is clever with his hands.

25 Simple Working Models
Ingenious and practical designs for electric, steam
and clock-work models.

One Shilling Each

Obtainable at all Newsagents and?Books!aﬂs, or by post

1/2 each from George Newnes, Ltd., 811, Southampto
Bk, Stravd, Dhden, W. CZ . AMPLION (1932) LTD.(,:LSEZA?(‘L Nl:gf?h‘_l:?l ST., LONDON, E.C. .
5440-1,

CLASS B CHOKE.

Here is typical Amplion work-
manship”’ and finish. Thiree
ratios, 1:1, 1.5:1, and 3:1,

suitable for matching all
Class *“ B ” valves. Price 9]6

e e e et i

(111
Geo, Xewres, Lid.
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A Sensible INVESTMENT for everyone. in

One of the, O T P Dt P in isycork. the erele S S bUSlne S S :
NEWNES ’

COMPLETE
WIRELESS

This fully illustrated new wark deals wnth the who;k

theory of wireless from the very simplest principl

up to the mest advanced stage, It shows you the
most up-to-date practice as exemplified in the fine
commercial sets which have -beeri placed on the .
4 . market recently. It shows you_the possibilities of

d 1 .
g8 put e Dipphyogmeaid Coil of o Masnaugx Spealer. B 33 | didve work, and contains numerous useful designs
This enables the speech coil to be cxamined if short circuited )

oo e . or broken wmdmgs are suspected.

QIttssvsscssstnnnnnsnesr -----..--unl---lu---....---u-"un“uu

A -‘MODERN REFERENCE WORK

HE progress in wireless practice during the
‘past few years has been enormous,  The
- Screened~ Grid, ‘the Pentode, the -Bigrid, ‘and the
Variable-Mu Val\es have made” their appearance -
in rapid succession. Band Pass Tuning, -Pysh-Pull
Amplification, the Stenode, the Autotone, the Dual
Speaker, are other items which avere, unknown to
the wireless industry a few years ago. L

This fully illustrated work is desxgncd to, bring
every reader of *“P. W.’.right ;up-to- “date “on -
_the theory, design; and constructlon

To feel at home amongst such a vancty of electrical
appliances the modern wireléss” man® must have a
thorough grounding )m electrical - theory...-This
point has been kept well in mind in the compilation
of the present work.] No effort has been spared
to make the theoretxcal trea[mcnt complctc

Included in this work are>fany-proved circuits
sand designs, together w: th full details of the methods &,
of construction and wifing, and manyamclcs,devoted
to the servicing of high-class receivers and radio- ﬁ:ﬁ;‘;" 5"‘:\':‘3{‘“3 '”!‘;,’c
grams. ~ 4 T e : httmg of a New Cord
We are convinced that the wealth of information 27, 1g7the D“"'l: glyta
5 al‘conlp one
which has been brought together in-this swvork wiil %... Receciver.
be of real use to the enthusiastic \vxreless amateur - it
and absolutelv essential to the man to whom E
“ wireless  is bread and butter.

i
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Nevmes,,Complete Wn’eless is
bound in 4 serviceable volumes. .
If you are. mterested send post

' card to-day for free -1!lustrated descnpt vefolder and
details of a convenient easy_ purchase scheme to:

- THE. HOME
LIBRARY, BOOK CO.!

(Dept “Plactlcal ‘Wireless” 8733), :
23-24, TAVISTOCK STREET,
COVENT GARDEN, LONDON, W.C.2. e et Termima aad Earth, "

H
,4--"-"“"-
-
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-
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Qeo. Newnes, Lid.

Printed by NEWNES & PEARSON PRINTING co Ltp., Exmoor Street, Ladbroke Grove, W. 10, and published by GEORGR
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l’raclzcal Wireless, July -15th, 1933. | \
'BEST READER SERVICE IN THE WORLD~-FREE!

Published every Wednesday 5’, 2

NEWNES

4+ TD.
Vol, 22~ No.
JULY 15th, 1933

Its author is
E ~ acknowledged to be one of the most brilliant exponents of Modern
Radio both in theory and practice, and this ‘“Outlime” is filled with knowledge It should be on every enthusiast’s bookshelf.

THE OUTLINE OF WIRELESS Si:iveeR

Obtainable at all Booksellers, or post free 8]- from George Newnes 8/6
. Ll# 8-11, Southampton Street. Strand, London, W.C.2

r Whetber you are beginner or expert, study of this comprehensive and
Learn More About Your ereless up-to-date work will result in both pleasure and profit.

ADVT.
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SUMMER

RADIO PROBLEMS
SOLVED

You can largely overcome the difficulties of summer radio
— the loss of range — the general * falling off” in the per-
formance of your Sst. All you have to do is to fit a
Cossor Screened Grid Valve.

Cossor Screened ‘Grid Valves improve the range and selec-
tiwity of any S.G. Receiver. By awiing one in your Set you
can get summer radio at *“winker strength ”’—bring back
those stations that have “ disappeased "—hear the strong
omes at normal volume. Any Wireless Dealer will gladly

July 15th, 1933

a8l you the type of Cossor S.G. Valve you need.

N

Y

Send for a free copy of the 40-page
Cossor Valve and Wireless Book
which contains a wealth of interesting

and useful information including Radio '/
Definitions—Useful Circuits—List of // !

v

Stations, etc. Please use the Coupon.

&\\\_ Wi /////,
%

N
= COSSOR
SCREENED GRID
VALVES

To A. C. COSSOR LTD., Meclody Department, Highbury Gro-ve, London, N.5.
Please send me, free of charge, a copy of the 40-rage Cossor Valve
and Wireless Book B.17.

Name............. B W—

(a3 1ol - T Y SR S E—— S, g

PRAC. 15/7;33.

A. C. COSSOR LTD., Highbury Gr vz, London, N_s. Depors at Firmingh, Bri
Glagsoss, LéedsriLiverpodl Rt sriohaieers Newooalor b chisld DIl Calig e s

Q 3is
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LET US SOLVE YOUR PROBLEMS—PROMPTLY & FREE!

EDITOR :
Vol. u No. 43 Il F.J. cAMM | July 15th, 1933
. Technical Staff:
H. J. Barton Chapple, Wh.Sch., B.Sc. '(Hons.), A.M.LE.E-
W. J, Delaney, Frank Preston, F.R.A., W, B. Richardson

ROUND 7/c WORLD of WIRELESS

North and
Conference
N order to clear up wavelength complica-
tions between the United States,
Mexico, Canada and Cuba, a conference
was opened at Mexico City on July 10
at the invitation of the Mexican Govern-
ment. Discussions will take place amongst
the delegates for the allocation of exclusive
and other channels to the transmitters. It

South ~American  Radio

States which, so far, has had complete

La Paz Calling !

HE Bolivian authorities have installed

a 10 kilowatt broadcasting station in

the neighbourhood of La Paz; its wave-
length is 500 metres. Transmissions are
also simultaneously made on ‘ short”
waves, namely, on 19.61 m. during the
day and on 49.3 m. at night. Broadecasts
consist of news bulletins in Spanish and
Indian dialects, also of musical entertain-

on the “long ” waves. A battery model of
a similar type will be sold at 60 marks
(£3 4s. 0d.). For this purpose the price
of valves destined to these particular sets
and also the royalty tax have been reduced.
This government measure has been: taken
to encourage sales, as every means is to be
taken to increase the .number of sub-

scribers to the broadcasting system. It
has been christened Volksempfinger (The

is more than likely that the United
|

freedom in this respect, may be called
upon to make concessions as the broad-
casting systems of both Canada: and
Mexico are being rapidly developed and
expanded.

Cincinatti’s Super-Power Station
HEN the 500 kilowattitransmitter
destined to take over the WLW
‘Cincinatti broadcasts is opened in the
‘autumn the engineers hope to secure
'a radiation at least twenty-five times
greater than that of the present 50
kilowatt station, and estimate that the
service range may considerably exceed
5,000 miles.

The plant incorporates every modern
improvement, and it is estimated that
its cost will roughly amount to 500,000
dollars The United States already
ipossesses twenty 50 kilowatt trans-
mitters, but as the Federal Radio Com-
mission has granted a special experi-
mental licence to the Crosley Radio
Corporation, it may be presumed that
,other stations will seek a similar privi-
/lege to increase their power.

\High-Powered Stations for Switzerland

-

THE ACME OF
SERVICE

Every reader of this paper has its
guarantee that our receivers
function in the manner claimed.

Every reader may avail himself,
FREE OF CHARGE, of- the
EXPERT ADVICE of the Most
Qualified and Reliable Staff of
Wireless Engineers in the World.

That is SERVICE in its WIDEST
Sense.

“ Practical Wireless” specifies only
those parts used by the designer.

It has become the World’s Most
Authoritative Journal on all
aspects of Home Construction.

It has Become First!

J

People’s Receiver).
-

That Interference Questlon

INTERFERENCE with the reception

K of broadcast programmes by electri-
cal apparatus seems to be more frequent
on the continent than in the British
Isles, and in most European countries
official committees have been set up
to deal with such troubles. In Denmark,
in the course of one year, 1,959 complaints
were examined by the authontxes, and
of these 1,227 having been found justi-
fied, measures were taken to settle

; matters to the satisfaction of Listeners.
In view of the success of the scheme,
the Danish Government has appointed
a number of special radio inspectors.
In order to prevent unfounded accusa-
tions against neighbours, ary com-
plainant- must deposit the sum of five
crowns (about 5s. 6d.) before the case
is taken up for investigation. If the
c]a&lﬁ is unjustified the money is confis-
cated.

Freneh Overseas Transmitter
BROADCASTING station is being
built at Pondichery, the French

colony in British India. It is not in-

‘IN view of the mountainous nature of
the country and its consequent un-
favourable conditions for broadcasting on
the medium waveband, the Swiss authori-
tles ‘had hoped to secure from the Lucerne
Conference the allocation of a *long”
wave channel. As this was not allotted
to them they have decided to increase the
{power of both the Sottens and’ Beromiin-
ster transmitters. The necessary work
o the alteration of the plant will be under-
,taken in the near future. The energy of
‘Sottens is to be raised to 50 kilowatts and
that of Beromiinster to 100 kilowatts.
{Under the new wave-plan, they will
broadcast respectively on 443.1 m. (677
ke/s) and 539.6 m. (556 ko/s.)

ments, such as typical Bolivian songs.
The statlon, which has been erected on the
summit of a mountain, is probably the
highest in the world. All announcements
.are made in the Spanish language.

Germany’s National Wireless Receiver
HE mains-fed two-valve wireless set
which dealers throughout that country

are compelled to sell at the Jow price of

75 marks (at to-day’s rate, roughly £4),

complete with loud- speaker, has been

specially designed for the reception of the
local station in the medium waveband,
| and in addition, of Konigs Wusterhausen

tended to transmit local programmes,
but to relay the transmissions
Poste Colonial (Paris). The station wﬂl
also be used for radio communications with
France.

Copenhagen on Short Waves

URING the last three months the short-
wave transmissions from Skamlebaek
(acting as relay of the Copenhagen pro-
grammes) have been made on 49.4 m.
(6,075 ke/s) instead of 31.51 m. as hitherto.
The provisional alteration is due to the fact
that the lower channel caused some inter-
ference with the B.B.C. Empire broadecasts.

Moreover, the lower frequency has been
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found to be more favourable for listeners
in Iceland and Greenland.

Belgium®s High Radio Tax
AS there is a possibility of a deficit
in the balance sheet of the
Institut National de Radiodiffusion,
the official organization controlling ___
the Belgian broadcasting service, i
there is every likelihood that a
new law may be passed empower-
ing the , Post Office authorities
to increase the listener’s tax.
Hitherto the Belgian has annually |}
paid sixty francs (10s.), but it is
expected that the rate will be raised
to 100 francs (16s. 8d.) per annum.
This measure appears to have been
contemplated following a series of
police raids on radip pirates.

Short-range Wireless Telephony
'HE L.N.E.R., in conjunction with °
the Marconi International Mar-

ine Communications Co., Ltd., have
carried out very successful experi-
ments in low power short range tele-
phony transmissions. By means of
the new equipment the s.s. Vienna |
and other steamers plying between
Harwich and continental ports were
able to keep in touch with each other
and also with the land station at
Parkeston Quay. The apparatus is
of smaller dimensions and much-less
costly than the plant usually used
by steamers for the purpose of wire-
less telephony, and in the course of
the tests provided excellent results
over a range of nearly one hundred
miles. If adopted on the steamers
it would allow the passengers whilst
on board to communicate easily with
their homes and offices on the main-

English Broadcasts from ' Germany
EWS bulletins in the English language
are being broadcast daily by the
Zeesen (Berlin) shortwave station. In
the main they consist of official communiqués
mostly of a political nature, and generally

-refer to topical events which have taken

place in Germany.

Vienna’s Musical Signal )
ACCORD]NG to a continental report,

the electrical apparatus set up for
providing the Blue Danube Waltz interval
signal has not given complete satisfaction,
and it may be temporarily suspended.
Between items we may again hear the
more conventional metronome for a short
period.

Hamburg Abandons its H A.
HE Hamburg studio follows the lead
given by other German stations and
has substituted for the morse H A. signal
o short phrase played on a musical box.
It is an excerpt of the Deutschlandlied
Einigkeit, Recht und Freiheit (Union, Right
and Freedom).

France’s Wireless Tax

HE collection of the radio listener’s tax
in France is causing the authorities some

little anxiety, as they are anxious to adopt

a method which will not antagonise set

ANNUAL INSPECTIO

"INTERESTING and TOPICAL

1
PARAGRAPHS |

b

1

owners. The Frenchman, as a rule, is
averse to the payment of direct taxes,

Onz.of the newest inventions which will revolutionise
wireless—a transmitter for the study of the properties of
the apper layer with power to change the wavelength in
land. 30 seconds—at the Physical Laboratory at Teddington.

SOIVE THIS®

Problem No. 43

Gibson had a mains receiver which he had
been using for some time, and which gave
perfectly satisfactory results. He moved
into a new district where the Mains were of
a higher rating than his receiver was built for. ,
In order to use the receiver he decided to
include a resistance in series with the primary
winding of the mains transformer, and he
ascertained the value of this resistance by
taking the total wattage of the secondary
windings and dividing this by the voltage
rating of the primary. This gave the current
flowing through the primary, and he then
divided this current into the. excess voltage
of the new mains. He fitted a resistance of
the value which this gave him, but results
were not up to the former standard. His
flgures were quite correct. What had he
overlooked ? Three books will be awarded
for the first three correct solutions opened.
Address your envelopes to The Editor,
PRACTICAL. WIRELESS, Geo. Newnes, Ltd,,
8-11, Southampton Street, London, W.C.2.
Mark the envelope Problem No. 43, and do
not enclose any other correspondence with
your solution. Last date July 17th.

SOLUTION TO PROBLEM No. 42

A faulty switch in the base of one of the ganged
coils was responsible for Bink’s trouble. This made
intermittent contact and so caused the varying results
which he obtained.

The following three readers recelved books in
connection with Problem No. 41.

Mr. G. Howes, 2, Rothesay Avenue, Richmond,
Surrey. Mr. F. H. E. Tidmarsh, 91, Chestnut Avenue,
Forest Gate, E.7. Mr. Theo Dutton, 7, Brookfield
Park, N.W.5.

N OF THE N.P.L..

e ———
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although quite willing to finance the State
in any other manner. At the outset the
tax will be collected from door to door
by the postman on his rounds, but if the
listener 1s a Civil Servant, the money will be
deducted from his salary.* at the source.’s

Broadeasting an Earthquake
EADERS may recall an occasion
at the beginning of the year
when an American studio announcer,
stuck to his post during the Cali-
fornian earthquake, and gave a
running commentary on the destrue-
tion of the premises. Recently, but
'in a lesser degree, the Reykjavik
(Iceland) announcer was able to.
broadcast a warning to his hearers
whilst earth tremors were shaking,
his studio. No serious damage was
suffered by the transmitter, and it is’
stated that the coolness of the
announcer was instrumental in avert-
ing a panic.

Vienna’s Relays to U.S.A.

'HE Austrian broadcasting associa-
1 tion, in view of the success achieved
by some of its broadcasts to America
earlier in the year, had intended to’
make of this entertainment a regular
feature. It has been found, how-
ever, that the cost of these relays
which were carried out vie Berlin
(Zeesen), have been too high, and
until Vienna can transmit direct,
the broadcasts will be suspended.

N

| Have yon Heard Monte Video ?
i EADERS report the reception
of a transmission from .a
Uruguayan station working on 26.39
metres : in two instances they have
heard the broadcast of a concert,
after midnight. So far the identity,
of the station has not been traced,
with the exception that the name of the

city (Monte Video) has been heard.

Exide Make Merry
VER 600 delegates and guests attended
the banquet of the Thirteenth Exide
Convention at the Town Hall, Torquay, on
Wednesday, June 28th. The atmosphere
had an international flavour—many dele-
gates were present from the countries of
Europe and the Colonies, representing the
popularity of Exide accumulators and
Drydex H.T. Batteries throughout the
world. Torquay was certainly Exide
minded during the run of the convention,’
for it was difficult to get away from that
famous name. The hotels and the Town'
Hall were flying Exide flags and even the
railway officials went gay and allowed
posters, flags and bunting to decorate the
station. That famous Exide poster of the
old Devon farmer with the caption ‘ Did
’ee say a long life ? 7 caused much amuse-
ment, and was well appreciated by the local
Devonians. The gathering and the speeches’
were certainly a cure for that spirit of
depression which seems to permeate the
activities of some of England’s manufac-
turers. The managing director of the
company reported that the overseas sales
had increased and that the home marjet was.
in a flourishing condition. We congratulate
the Chloride Company in conducting their
affairs in such a happy atmosphere.
Pracricar WIRELESS was representeda
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HE accompanying sketches show a
new type of aerial mast which
should appeal particularly to those

whose garden or ‘ back-yard” is short,
and who desire to get the utmost length
out of the space at their disposal. It is,
moreover, easily taken down and re-erected
without calling for more than one pair of
hands.

A glance at Fig. 1 will show that the
general design is rather reminiscent of the
Eiffel Tower, and the mast’s stability is
. based on the sound principle of applied
triangles. By simply removing the locking
bolt, the supporting prop may be raised
and, as the operator moves backwards, the
whole structure will swing down to lie
flat on the ground. The prop gives ample
leverage to enable the weight of the mast
to be handled easily. To build the mast
you will require the following materials :—

Two 18ft. lengths of timber 3in. by lin.

One 18ft. length of timber, 3in. by 2in.

One 18ft. length of timber 2in. by 2in.

One 5ft. length of timber 3in. by Zin.

One 3ift. length of timber 3in. by 2in.

One 2ft. length of timber 3in. by 2in.

Four pieces each 2ft., 3in. by lin.

PRACTICAL WIRELESS

By

Having made the holes, insert three of
the 4in. bolts, being sure to slip a $in. washer
over each of the protruding ends, and
attgch the nuts, drawing them up good and
tight.

Six 4in. bolts each 5in. clear of head,
with nuts.

One §in. bolt 8in. clear of head, with
nut.

Twelve iron washers }in. hole.

Two pieces of iron pipe each lin. in
length and $in. bore.

Six iron washers §in. hole.

The cost of the whole material at aver-

age retail prices should not exceed 9s.

Constructional Details

P
Aonisl ]
0 Par 19 5% p" i ,‘{'”M
e
Clomping Bolks / Overtap 3iBolked)
12°XS Creor ’\\
i Lower Spar.
T Exh it
Aot Hinge Bolt J
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. = |iI
e
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Fig. 1.—Showing constructional details of the mast
and how it can be placed close to fence or wall in

RAYMOND ELLIS.

Rigid Construction, Without Guy Ropes, and Easy Erection are Features of This
Unusual Mast, Which Can Be Placed Right Against the Bottom Fence of Your Carden.

6ft. apart. If a slight bevel is made on
the ends of the stretcher pieces, this will
greatly facilitate the job and make a better
fit. Two stout screws at cach end will
make the stretcher a permanent job. Now,
between the expanded ““legs ” fix the 3ift.
stretcher, and the 2ft. one in the same way.

Your mast should now look like the
vertical part of Fig. 1 and when you have
arranged holes for the hinge bolts at the
foot of the legs, you can attach the prop,
and its pivot hinge bolt.

Make a 3in. hole through the foot of each
leg, and about 4in. from the extreme end.
Next take the 2in. by 2in. prop and make
a similar hole through each end, but one
must be %in. bore and the other gin.

Now return to the mast itself and aseer-
tain, where the legs commence spreading
out, just about what point their inner
surfaces are approximately 5ins. apart.
Mark this point on each leg and drill a §in.
hole through each side and in line with
one another.

Slip a washer of correct size on to the head
of the 8in. bolt and pass the end through
one of these holes. Next pass a washer, onc
piece of pipe, and another washer on to the
bolt protruding through the first leg. Bring
up the end of the prop with the §in. hole and
pass the bolt through this. Add a washer,
the second piece of pipe and another washer.
This should about fill the space between

the legs if you have measured cor-

S x . rectly. Now drive “the end of the

;’;’f'f;%",,'ép/r gk SO 2 e/E¥s%  bolt through the hole in the opposite
Hinge Poska SHRR2  poei o Tyl = leg, add the last of the §in. washers

S5 Dean HibcePosks and affix the nut, but, while it must be

safely on, don’t draw it too tight.
You are now almost ready to erect

Having got the material, the first step h ) your mast, but, before going any
is to }llay the lgft. pilel’:ceshof 3in. {oy 2in. E short garden. (Continued on page 576)
on the ground with the two long Orendap I~
pieces of 3in. by lin. extending one rg:r O hasuca Epc e oo 4
on each side beyond it so that they WS = = 2 o/ PR
overlap one end of the thickest piece i ——p_ T -4 g s
by 3ft., making a total length of 33ft., = g
and in the manner shown in Fig. 2. 2% e S et B e

With a pencil mark the overlapping

portion into four sections of 9in. each Fig 2. —Details of the bolied overlap and pivot joint of prop.

and at the three pencil marks made,
drill $in. holes right through the three pieces
of wood so that they may be securcly bolted
together. It may be found easier to make
a good job of this if the pieces are roughly
nailed together first.

are. 5 5
Shartk Drivenin Oreces I8

Now take your 5ft. piece of 3in. by 2in.
timber and, spreading out the ends of the
two ““legs ”’ you have just bolted on, drive
this ¢ stretcher ’’ between them till the

ends of the legs are about e Y

I‘:,M\’\

o
.

Fig. 3.—Mast lying on ground ready for erection.

o

Fiz.4.—As operator walks forward with prop, the mast is raised.
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N ingenious little figure which will
dance and pirouette in time to
dance music issuing from the loud-

speaker can easily be made from parts
which are almost certain to be found in any
* junk ’ box.

An application of the principle of the
electro-magnet is used, operated by a

relay which is fed from the output of any
wireless set, in conjunction with the
loud-speaker.

The parts required are: One telephone
ear-picce, without cap and diaphragm ;
old electric bell ; one fixed condenser of 1
or 2 mfd. capacity; one fixed condenser
of .05 mfd. capacity ; one cigar box 8in.
by 5in.; 4 terminals; ILeclanché cell or
some form of battery to

deliver three or four volts. lor2 o
Detailed measurements MR

are not given, as these will .

vary in each case, depend- Jo Radio.

ing on the size of the tele-
phone ear-piece and make
of electric bell.

With the aid of a fretsaw
remove a part of the bottom
of the cigar-box, as shown
in Fig. 1. The electric bell
is dismantled and one of =
the coils forming the electro
magnet dispensed with,
leaving the other coil fixed
to the support, which is

screwed inside the box
above the aperture. Where gﬁﬁ?’:{_’; ?

the holes for thesc screws
are bored slots should be
cut, so that the position of
the coil may be raised or lowered. The con-

Fig. 1.—The general arrangement of the device.

This Little Figure will Dance
in Time to Music issuing
from a Loud-speaker.

By S. T. FISHER.

then mounted on the base by means of a

old Elec\fric Bell Coil

ment which can later be made by the con-
tact screw. The contact screw should oc-
cupy its original position and touch the
silver contact of the spring riveted to the
armature. If you have gauged everything
correctly the result should be as shown in
Tig. 2. )

The terminals are now mounted two at
each end of the base. Con-
nections are taken from the
ear-piece to one pair of ter-:
minals, marked * radio.”
The other pair should be
| marked * low tension.”

The Relay
The complsted relay
should now be screwed to
the inside of the cigar box
lid. The fixed condensers
are placed in the corners
1 of the box and connections
made as follows :— }
One end of magnet coil
to large capacity fixed con-
denger and contact screw ;
other side of condenser to
terminal *“ low-tension.”
From this terminal to .05
mfd. fixed condenser and!
other end of magnet coil,
Other side of .05 mfd.:
condenser to armature

76 L. 7. mounting and second

L.T. terminal.

There now remains
the construction of
the little jointed
figure, which pre-
l sents no difficulties

struction of the relay calls for some care, | piece of brass or strong tin, bent into such | (see Fig. 4). The
as the mechanism is essentially very delicate. | a position that the armature just clears the | essential point .
1 top of the ear-piece. The armature, of | to bear in
The Base of the Electric Bell | course, must be parallel with the magnets | mind is
This is used to accom- | of the ear-piece. that the ?
modate the relay, and the The remaining piece of the bell, the long [ ¢ o m -
telephone ear-piece is screwed | strip of metal which held the contact | pleted - %
down to this firmly in the | screw or * make and break” is now bent | figure * i
centre. Next, take the arma- | into position, and screwed down to the base | must be =&
ture of the bell and cut off | at the opposite end of the armature mount- | ve r y im
the clapper portion, which is | ing. It is very important to have this | light in
of no use. The armature is | part fitting correctly, as the success (Coned. " ]
Conlact Serew. of the gadget depends on the adjust- LN
5 Armalure OF Beil =
[
~ I [
Fig. 3.~The E Fig. 5.—The
support for the wire support

Fig. 2—The relay.

figure,

Telephone Farpéiece

for the pillar,

Fig. 4.—Details of the fisure.
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AST week’s short introduction to the
design of this receiver did little
more than outline barely the salient

features, but it was felt unnecessary to
devote a lot of space to describing all its
advanta.ges——the set will speak for itself
in no uncertain tones when the constructor
has finished his task of building it to the
design given this weck.

First of all it is assumed that the reader
has now collected all the necessary com-
ponents. They are, however, given again
here to ensure there is no mistake. Do
not forget that the Polar twin-gang
¢ondenser has the two sets of moving vanes
insulated from ome another, a .feature
‘to’ which I drew attention last weelk.
.Then there is the new Lewcos filament and
smoothmg choke, together with the 250
ohms, and 3 ohm -

(Wearite resistances,
all of which have
been made specially
for this D.C. set.

| Naturally a start
must be made first
“of all with the base-
iboard. This is built-
up of wood £in. thick,
ithe actual size being
18in. by 12in.\ As
the set is rather a !
heavy one the thick- i
ness suggested is the
m ost— satisfactory
and constructors are
ladvised to adhere to
this dimension.
There are two side
battens 12in. by 3in.
by 34in. secured to
ithe underside by

Underside of /lhe D.C., Ace, showing the simple wiring.
e

Building tfig,
ﬂ». AA‘E»'

By H. J. BARTON CHAPPLE,
Wh.Sch., B.Sc. (Hons.), A.C.G.I, D.LC.; A.M.I.E.E.

deviate at' all from the layout shown.
Although two accompanying diagrams
show the layout in miniature everyone is
strongly urged
to obtain a full
sized blueprint.

screws passing right through the
baseboard, thus raising the underside three
inches to allow the necessary components to
be mounted underneath. In
addition, screw red centrally
in place along the back

edge is another. wooden
batten, 9in. by 3in by 3in.,
and this will be seen clearly
in the photographs.

The positioning of the
components on the base-
board is a relatively
gtraightforward task, but,
as the final positions were
decided upon only after &
considerable experiment
and alteration the con-
structor is advised not to

The neat appearance of the receiver
may be seen from this illustration.

The cost involved is out of all proportion
to the value secured as component positions
can be measured up accurately and for the
purpose of this description I am going to
assume that the reader has obtained a blue-
print.

Component Positioning

First of all mark out carefully tho
positions of the three valveholders and
drill the three lin. holes to accommodate
them. Note the socket positions relative
to the front of the baseboard before finally
screwing down the holders. Next comes
the twin gang condenser, dcad central in
the baseboard and mounted clear of the
baseboard edge to allow for the escutcheon

-

held on the panel. Do not make a final

5

J
-

Wavechang
Smedc

! Ganged
i Zuming
e \ Condlensers
K S
\ b —

fixture of this to the baseboard until the-
panel has been prepared.

The pair of Colvern coils have no doubt
been supplied already ganged with the
switch rod passing right through them.
If so, see that, when screwing them to the
baseboard, the KTF coil is the one nearest
to the panel and the KGR remote from the
panel. It will be quite a simple matter
to mount the remaining components on
the top of the baseboard if the blueprint
is followed carefully, Note that the
50,000 ohm Varley tag resistance is held in
place by the bottom terminal at the back

1

EJ' fdamen &
Fheosta

4%

|

@,—A’eact[oﬁ
-

of the Polar condenser.

When this part of the work is completed
satisfactorily turn the baseboard over and
position the nine condensers as shown on
the blueprint and also the two pairs of
terminals in their mounts. There are

Condenser

<@\
)&
L,

Jorne Condral
Lot meter

/2 ]

t

Panel layout and dimensions.

1 also nine resistances on this side of the
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This photograph shows the arrangement of the pancl controls.

baseboard, but none of them is serewed
to the baseboard. They are either held in
place by the run of the wiring or alter-
natively in the case of the tag resistances
and the heavy duty Bulgin grid bias
resistance one end is ‘ anchored” to a
condenser terminal, to hold it securely.
This reduces the length of the wiring and
does away with the necessity for holders
which not only take up valuable space,
but also (perhaps more important) add
to the total cost of the set. The resis-
‘tances, therefore, that are held by con-
densers can be mounted in position, but
the others must wait until the wiring side
of the set is undertaken.

The Panel.

We now come to the next stage of the
work, namely, the drilling of the panel. The
appearance of the panel will be gathered
by a reference to one of the photographs,
and the reader will notice .that it is
unsymmetrical. This was due primarily to

the necessity for including an ammeter to |

measure the filament current, but even so
there is quite a good balance.

Dimensions for marking out and drilling
the panel are given in a separate diagram
and it must be remembered that these
dimensions are front of panel measurements.
When marking out all the scribed lines are
made on the back of the panel, so be

careful to allow for this back and front’

marking, a factor which does not enter
into account when there is perfect symmetry.

Complete instructions, together with a
template, are furnished for fitting the
Polar condenser ' escutcheon, and “make
sure to allow for the full height of the top
of the baseboard from the bottom panel
edge. With the escutcheon fixed, it will
be possible to fix accurately the position
of the gang condenser on the baseboard
by placing the panel against the base-
board edge and allowing a small clearance
between the engraved scale and the back
of the eseutcheon. If you have mot an
expanding bit for drilling the escutcheon
and ammeter holes it will be necessary to
adopt the old dodge of drilling a number
of small holes a8 near the wide edge as
possible and then finishing off with a large
half-round file. When the panel compon-
ents are mounted in their respective
positions lay the panel on one side and
prepare for the last task of all, that is the
wiring.
The Wiring

I always prefer to undertake this work
with No. 16 gauge yellow- Glazite, The
wire is nice and rigid and even with long
runs fixed only at the ends, there is no
tendency to sag, and the finished job always
looks neat. In addition, my personal view
is that there is nothing to beat a good
soldered joint and this has been followed

on the present set.
With a handy
electric  soldering
iron, all the tags
are soon tinned and
an electrically and
mechanically sound
joint effected. To
those not an adept
with the iron I
would merely say
persevere and you
will be well re-
warded for your
efforts.

As quite a num-
ber of the wires

pass right through the baseboard it will be
necessary to first of all drill holes for that
purpose. This should be done first, and
if all the component positioning has been
undertaken according to the blueprint
the holes will be clear of components,
but, in any case, just make sure that your
drill does not foul anything.

Now there is rather a lot of wiring or,
at least, the constructor is apt to assume
this when studying the blueprint, but if it
is carried out in easy stages nq difficulty will
be experienced. Carry out the filament:
wires first in direct straight runs, remember-
ing that with D.C. mains valves the fila-
ments are in series. Turn the baseboard
up the right way (the panel of course .is

(Continued on page 572)
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A Novel Dial-Light Switch
OT wishing to incorporate an additional
switch on the panel of my set for
switching off the dial light, I devised the
following scheme as shown by the ac-
companying sketch. The light is switched

)//O'D/A/al

BB A CHEESE-HEAD SCREW
SOLDERED IN PUSH-BUTTON
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A novel dial-light switch.

on whilst tuning by slightly depressing a
small push-button actually fitted in the
tuning knob, and is automatically switched
off when tuning is completed. The button
and spring, both of which were slightly
shortened, were taken from an old electric
light socket and the screw and collar (or
thin nut) froin a terminal. The head of
the screw was soldered into the button and
assembled, as shown. The insulated lead
is soldered to the collar, and is loosely
wound round the spindle to allow the knob
to turn freely. This device works per-
fectly, and can be made and fitted in a
very short time to any hollow knob such
as are now in common use. It saves an
appreciable amount of current, as will
readily be understood.—F. L. Tace (Ed-
monton).

Securing Battery Leads

l_,lERE is a simple method of sccuring
battery leads which prevents them

being pulled apart from any of the com-

ponents, and also dispenses with terminals

and battery cords.

In a suitable length of plywood or ebonite,
2in. wide, drill a series of holes, as shown in
Fig. 1, then scerew the strip on the back
cdge of the bascboard in the ordinary way.
Drill as many scts of holes as you have
leads. Now get some red and black
twistcd rubber-covered flex, untwist it,
and cut off picces the length required.
These are laced through, as shown in Fig. 2

PERMINAL STRIP SHOWING NOLES
INROUCH WIHICH LEADS ARE THREADED

OWE BATTERY LEAD IN POSITION.

@ TAG CONNECTED TO.
APPROPRIATE COMPONENT

SECTION SNOWING
METNOD OF SECLRING LEAD

Securing battery leads without terminals.

R R RS T AT A A A,

e U

95, /age

! THAT DODGE OF YOURS!

Every reader of “ PRACTICAL WIRE-
LESS?*” must have originated. some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half-a-guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, “ PRACTICAL WIRELESS,”
George Newnes, Ltd.,, 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every
notion semt in must be original. Mark
envelopes * Radio Wrinkles.” Do NOT
enclose Queries with your Wrinkle.

1| ) -t

and pulled tight. To make a good con-
nection to the components of the set, get
some soldering tags and solder one to the
end of each lead, a wander plug being
attached to each of the other ends.—
J. W. Roor (Rugby).

An Efficient Coil Former
'HE accompanying description of an

efficient former for short-wave coils

will no doubt be of interest to other readers,
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a short-wave coil-former.

Making

One advantage is that there are only two
picees to cut from }in. scrap cbonite ; if the
joint is carefully cut a tight fit no other
fixing is required. This part of the work
can be done with a fretsaw. The wire used
for the grid coil was 16 gauge tinned wire
which was first strained round a tin of
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about 2in. diameter to form the shape.
This has to be turned through the row of
holes in the bottom of the former and
soldered to the copper tags which are
lin. by {in. The reaction coil being of
finer d.s.c. wire takes on a square shape. I
slotted the bottom instead of drilling a hole
s0 that the degree of coupling could be
varied slightly before the ends were soldered
to their respective tags. I used four grips
from an old D.P.D.T. knife switch, screwed
the corresponding distance apart on an
ebonite base, to plug the former in. For a
ten turn coil I reduced the spacing between
turns from 3in. to %in. and so on. The
sketches show clearly the constructional
details and a finished coil.—W. H. Woobs
{Gt. Yarmouth).

An Improved Earth Lead

HEN a concrete path runs underneath
a window it is very difficult to obtain
a good earth lead, as people will constantly

WOOOEN PLUG E

ELECTAICIANS
1 PPING
'}‘/.
In
il

Method of installing an earth lead.

tread on the wire, if it is laid over the path.

To fix the wire underneath the path,
obtain a piece of electrician’s piping the
same length as the breadth of the path.
Fix a piece of wedge-shaped wood into one
end, dig a hole at the cdge of the path
below the concrete, and dig another hole
in the path underneath the window, a piece
of concrete will have to be removed in this
operation. Then with a hammer knock
the piping underneath the path from the
first hole towards the second hole. If this
is done carefully no difficulty will be
experienced, but the surplus earth must be
removed from the hole near the window:
When the pipe is in position, turn it round
several times and gently draw out. Then
remove the wooden wedgo and place the
pipe back into the hole already formed.
Thread the lead in wire through the pipe
and so underneath the path to the desired
earthing position, as shown in the accom-
panying sketch.—H. DEearpEN (Sale,
Cheshire).
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‘Ganging Sereened Coils.

AFTER various tests to get my dials in
good condition, and to keep the set

steady on all wavelengths, I experimented

with the screening cans. The accompany-

ing sketch illustrates how I got the set

stable by keeping the can of No. 2 coil

SCREENING CANTSHOWN 1N SECTION)
RAISED FROM BASE. ADJUSTMENT'
OF HEIGHT GIVES ACCURATE CANGING.

RUBBER ARDS MAWNTAIN
POSITION OF 'CAN"

A simple dodge for ganging screened coils.

up about 2in. from bottom. By fixing
small rubber pads inside the can, as shown,
contact with the coil winding is prevented.
—H. H. Warwick (Harrow).

A Time Meter for Radio.
HE majority of wireless enthusiasts do
not bother to keep a record of the
number of hours their sets are in use, even
though the information gained is of value.
How long are your valves lasting ? This
i8 a question that very few could answer.
Again, what about batteries ? You cannot
possibly tell which kind lasts the longest
unless you know the exact number of hours
each one is used. There are various ways

by which you can ascertain the number of

hours your set is working. Perhaps the
simplest method is as described below.
The apparatus required consists of a
cheap pendulum clock and an electro-
magnet. The clock should preferably
have an iron or steel pendulum, if this is
not the case a piece of soft iron must be
fixed to it in a suitable position. A dis-
used electric bell will furnish the magnet
which should be fixed opposite the soft
iron on the pendulum. It must be ar-
ranged 80 that it just clears the pendulum
when the clock is working in the ordinary

ay.

The electro-magnet is connected in series
with a battery and switch. The switch
should bhe coupled to the ““ on and off ”
switch of the set. - A different arrangement

i
Resstance

B Swilch Coupled.
With LT Sw.0f Set.

Res¢slance
A novel time meler for radio.

‘L.T. wvalve sgockets.

is to make use of the L.T. accumulator.
To do this a pair of wires are connected
one to each wire that is connected to the
It is advisable to
connect a resistance in series with the mag-
net to limit the current to a minimum. To
check the number of hours a set is in use,
the clock is adjusted to the correct time
and set going. Whenever the set is
switched on the magnet will attract the
pendulum and hold it until the set is
switched off. Obviously, then, the number
of hours the clock is behind the correct
time equals the number of hours the set
has been in use.—J. R. Hickmort (West
Kensington).

Fitting an Adjustable Reaction Coil.

HEN I built my set I made my own
coil by putting the required number
of turns on a former. The design
was simple enough, just a divided
coil allowing a wavechange by
switching out the long-wave part.
I was, however, troubled with the

reaction. On the lower part of the
medium wave band reaction was unduly
fierce, while right at the bottom of the dial
the set oscillated with the reaction con-
denser at minimum capacity. On the
other hand, at the top of the long wave
band, it was nearly impossible to reach
oscillation point. I therefore devised the
following dodge to alter the coupling of
the reaction coil. The actual contact of

the wavechange switch is screwed into

EBONITE ROD
SIOTTED TOFIT
STRi

SIOTTED ROD FXLO
TO SWITCH PLUNGER

HOLE SLOTTED TO PERMIT
PARALLEL ACTION OF SWITCH

Fitting an adjustable reaction coil.

the ebonite end of the rod, and in place of
this I screwed a rod with a drilled end.
This end I loosely bolted to a 23in. per-
forated metal strip which was fitted to a
small angle piece screwed to the base-
board, as indicated in the accompanying
sketch. The reaction coil was firmly fixed
to an ebonite rod, and the rod fitted to
the lever at one end, and another piece of
metal strip was used as a bearing at the
other. I found the correct number of
turns by trial and found that the coil,
when pushed farther into the long wave
winding, was very effective in bringing
the oscillation point within the range of
the condenser, without causing the medium
wave reaction to be unduly fierce.—
R. H. W, Burkgtr (Oxford).

Repairing a Pentode Valve

ABOUT a year ago I built a three-valve
all-mains set, employing, in the

gl

BRACHET sumoomf #op
MOVING REACTION COrg

output stage, a five-pin pentode valve with
side terminal. When tried out the
set worked perfectly, but when Hemmas
placing it in the cabinet an un- 5
fortunate mishap broke the side
terminal completely away from
the valve base. As the valve had
cost 25s., dismay hardly described
my feelings.

A close examination showed
that the end of the fine wire

=

Using metal strips for reducing

) n July 15th, 1933

that made the connection with the
interior of the wvalve could just be
seen, and with a hooked wire I sue-
ceeded in bringing it to the hole in the
valve base. With a pair of fine-nosed
pliers I then bent 1/16 in. of the end out-
wardly, at right angles. A piece of thread
round the valve held it from springing

WIRE OF BROKEN
AU GRID CONNECTION
3

PASSED Tl L
INCOPPER STRIPAND
LIGHTLY SOUDERED

(OPPER STRIP BENT BACK
DOUBLE AMD BOUND
DOWN D VALVE BASE WiTH,
INSULATING TAPE

NEW FLEX ALY CRIO CONN:
PSS

NEW 20X sUsiiARY
R\ CRID COMMECTION.

Repairing a pentode valve.

inwards again. Taking a strip of copper
foil 14in. by %in., with a needle I made a
small hole #in. from one end, and at the
same distance from the other end made a
hole }in. diameter. With the copper strip
parallel to the long axis of the valve it was
held so that the wire end projected through
the small hole, and a tiny quantity of solder,
applied quickly at the right heat, secured
it in position. With strong thread the
strip was then lashed just above and below
the joint, to the valve base, the portion
between the lashings being left bare. It
was then bent over on itself at the
middle and the valve inserted in the
set. Next, the 20 s.w.g. systoflexed
connection to the terminal was replaced
with a length of single insulated flex,
which was bared at the valve end,
passed through the 4in. hole, and the
ends spread. The strip (now doubled,
with the flex ends between) was bound
tightly to the valve base with insulating
tape, the set coupled up and the power
switched on. It worked without a
falter, and has done so ever since.
Need I add that such a repair demands
careful handling, but as I had had no
previous experience of wireless work, it
should not deter anyone with patience
and reasonable skill—G. E. Brippon
(Barnsley).

Metal Bar Connectors.
HERE is an idea for reducing wiring
to a minimum. Two strips of metal
are run across the back of a receiver, as
shown in the accompanying sketch, one
bar being connected to H.T. positive, and
the other to H.T. and L.T. negative and
earth. By this method the two bars make
convenient tapping places all through the
set. The decoupling arrangement as shown
in the diagram will make the system clear.
If valve-holders can be mounted close to
tho negative bar, the negative of the fila-
ment terminals can be connected to it,
thus eliminating one side of the L.T.
circuit. —GEORGE
WRrEN (New Cross).

wiring conneclions.
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FOR UTMOST ACCURAGY
IN TUNING - - -

Cives extremely fine tuning. Similar in construction
to the " NUCANG ” Condensers, but the trimmer
of front section is operated independently from
the receiver panel by means of a second knob
concentric with the main tuning knob. Rigid one-
piece chassis, very robust construction. Trimmer
to each stage.. Heavy gauge wide spaced
aluminium vanes. Special bearings to rotor ensure
permanent accuracy. Capacity .0005. Matched
to within § mmfd. plus } per cent. Complete
with disc drive and bakelite escutcheon plate.

2 gang - 18/6 3 gang - 27/-

esult r :
For beStfcond““se Write for FREE Catalogue

PRECISI| ON
INSTRUMENTS

Advertisement of Jackson Bros. (London), Ltd., 72, St. Thomas’ Street, London, S.I.1. Teleplone: Hop. 1837.

COLVERN

FERROCART COILS

Made und:r
licence from
the palsntee,
Hans Voz!.

COLVERN ..... always associated
with all that is best in radio frequency
coils.

FERROCART Coils are synonymous
for outstanding selectivity, compact-
ness and efficiency.

TYPES F1 F2 F3 TYPES F10 F11 F12 F13
For single S.GHF. stage receivers Suitable for 2 S.C.H.F. stage receivers
3776 per set. 50’= per set.

Mounted on sub base with ganged wave change switches.

COLVERN LTD.,, ROMFORD, ESSEX

London Wholesale Depot:—
150, King's Cross Road, W.C.2.
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By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc. (Hons.), A.C.G.L., D.I.C., A M.LE.E.

AVING settled what always ranks as

a controversial point as far as the
scanning disc is concerned, namely,

the size and shape of the exploring holes
to conform to given transmission standards,
let me give a few brief hints on making up
the disc proper.

Fig. |.—Marking out the holes
in the scanning disc.

carefully, and with a large protractor
mark off thirty radial lines at angles of
twelve degrees between each, somewhat as
shown in Fig. 1. Take great pains to
ensure that these radii do really subtend
angles of twelve degrees at the centre, as
in this way you will reduce the

dise, as I will explain later.
Now take a piece of stiff paper
and mark off along its edge a
distance equal to half an inch less
than the disc radius. This is the
distance “x” of Fig. 2, the
% distance “y "’ of the same diagram
~ being the picture width found in
"/ the previous table referred to.
Divide this distance ‘‘y ™ very
accurately into thirty equal divisions.
If any difficulty is experienced in
this part of the work owing to the
small and generally very awkward
hole sizes, follow this simple plan.
Let AB be the distance ‘y” of
Fig. 2. Draw a line AC at any con-
venient angle with AB, as shown in
Fig. 3. Measure off along AC (start-
ing from the point A) thirty equal
and convenient distanoces, say 1in.
each, with an ordinary ruler. Now
join the last division on this line with

When you bave decided on the diameter | a line to the end B, and from each of the
of the disc required, the table given in the | marked divisions along AC draw other
June 24th issue of PracTICAL WIRELESS | lines parallel to, BC. Where they intersect

2 -

will settle straight away the

"

size of the hole necessary. (4
Obtain a sheet of No. 32 I
S.W.G. aluminium and mark
out a circle to the
chosen diameter. This is

- Y >

best carried out with tram-
mels, but if you do not
possess such a tool a simple substitute
can be made up from a strip of wood
slightly longer than the disc radius.
Measure off a line of length
equal to the' radius and
make two small holes at
the line extremities. Pin
one end of the wood strip
to the disc centre
and with your scriber
point in the other
hole, run the scriber
round lightly
over the alu-
minium sheet.

Marking Out
the Holes
Then
cut out
the ecir-
cular disc

(9}

/

A 8

-

Fig. 3.—Simple method of accurately spacing
the holes.

Fig. 2.—Scale for deter mining the exacl position of

the holes.

AB will be the disc hole divisions
required.

Hole Punching

Now place your paper strip of Fig. 2
along any one radius, and with the
mark O against the disc centre, mark
off the position of No. 1 hole, that-is,
immediately opposite the outerdivision §
of the divided portion *“y.”” Move
the paper strip round in a clockwise
direction until it coincides with the
next radial line, and mark off No. 2
hole one division in. Repeat for Nos.
3,4, and so on (as shown in Fig. 1)
until you have marked off the single
turn spiral of holes Nos. 1 to 30.

We now reach the punching opera- &
tion and for this we need a square
punch made from silver steel rod,
perfectly flat on all four sides with |
sharp corners and ground to size, so
that it corresponds to the hole
dimension. This punch, hardened and
tempered, can be made by the home
constructor himself, or by an instru-
ment maker as desired. A length of
about lin. only is required, as the
punch is best accommodated in a brass

Fig, 5.—Photograph of the finished disc, ilh

~ July 15th, 1933

] Kolder, as shown in Fig. 4, approximately

}in. protruding from the holder.

Obtain a hard wood block and lay the
disc flat on it. (If soft wood is used,
the thin aluminium sheet will get drawn
down with each hole punched, and in
consequence, holes of incorrect dimensions
will be the result.) Position the punch so
that one edge just lies along a radial line
and the outer edge of the punch is touching
the mark made for the hole position. With
the punch held vertically, strike the brass
holder with a hammer so as to drive it
through the metal. This operation must
be repeated for each hole in turn, exercising
the greatest care in aligning the punch-

To lighten the disc, and cnable it to

possibility of errors of angulation o
being evident in the completed i

Brass //ol/a/er
Sitver Steel Punch

Fig. 4——Punch for making the holes.

whip out flat, cut away large sectors of the
aluminium so that say, four spokes, a rim,
and a hub are left, as indicated in the
photograph of Fig. 5. Then add a brass
boss at the dise hub, the hole in the boss
being such that it will fit the shaft of the
motor selected to drive the disc at its
prescribed speed of 750 r.p.m.

THE MOTOR CYCLISTS’
REFERENCE YEAR BOOK

Edited by F. J. CAMM.,
1932-1933 Edition.

TmB ia the only Reference Year Book covering every phase
of Motor Cycting. Contains complete and comprehensive

information with practical illustrations relating to all makes

of machines and acccasories, facts and Bgures regarding

competitions, records, clubwe, legal matters, overhauling and
repalring, tuning, classified buyers’ guide, ete.

Obtainatle ot all Newsagents and Bookstalls, or post

Sree 1/2 from George Newnes, Iid., 8-11, Southamp- l ,-
ton Street, Sirand, London, W.0.2,

spokes, rim and boss.
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oo HUS the ratio, the impedance belween
points S and Band A and B, isalways
greater for low than for high frequen-

cies. As a consequence, the more the aver-

‘age volume is reduced, the less is the pro.

‘portionate reduction of low frequencies.

¢+ As to the condenser C2. When volume

is cut down, by moving the slider S towards

the end B, the resistance between points A

and § is increased, but C2 (which has a low

impedance to high frequencies) is in

parallel with resistance A—B and i

therefore the proportionate reduction i
of high frequencies is less than that |
of those towards the middle of the ¢

audible range. In order fully to
understand the above explanation
some knowledge of condenser
impedances is necessary, but if you
prefer not to go into technicalities
there is no need, since you can try
the system yourself if I give you the
capacities for Cl and C2. As a
matter of fact their values depend
chiefly upon the resistance of the
volume control potentiometer. If
the latter is of .5 megohm (a usual
value) Cl should be about .1 mfd.
and C2, about .0005 mfd. When
using a 50,000 ohm component Cl1
and C2 should have values of .5 mfd.
and .002 mfd. respectively. Between

Reaoclion
h’/'ndinf
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(Continued from July 8th issue, page 533.)
Some Random Remarks on an

important Subject.
By BERNARD DUNN

I have known people spend money on
expensive new loud-speakers and no end
of time making and arranging baffles,

r ) - " »1

___________ Conped Resistances
10,0000 (@

o T o

Tone Control
Choke .

LF Tronsformer

o e 13 e

before or after the detector valve.
cheek, the L.F. amplifving stages should
be “cut out’ by connecting a pair of
'phones in the detector anode circuit.
The method is to join the "phone leads
in series with the first L.F. transformer
or anode resistance (where R.C.C. is used)
as shown in Fig. 1. If distortion is still
present it must be due to the detector
or preceding valves. Eliminate the S.G.
valve by connecting the aerial lead-in
to its anode terminal, and if the fault no
longer remains the 8.G. stage is obviously
wrong. Try varying the screeming grid
and anode voltages, and make sure that
the filament comnections are sound, because
any high-resistance contact would obviously
prevent the valve from functioning
correctly.

It might be that the valveis fairly
old, in which case its filament
emission will probably be weak ; the
best test is to replace the valve with
a new one. Alternatively, the S.G.
valve might be overloaded, due toits
receiving too great a signal voltage
from the aerial. If it is, a cure can
be effected by conneeting a .0001
mfd. pre-set condenser in the aerial
lead, or by taking the aerial to the
centre terminal of a 250,000 ohm
potentiometer joined across the

HT+

these two extremes approximately
“pro rata’ capacities will be
suitable. In any case the optimum
values will depend to a certain
extent upon the characteristics of the
receiver or pick-up, so they are best
determined by experiment.

Any readers who insist upon good quality
and who do not like -great volume are
recommended to try the method of V.C.
just described ; 1t removes a great draw-
back to low-volumc listening.

Where Distortion Might Occur

There are thus only four places in which
distortion can occur: (1) In the inter-
vening ether between transmitting and
receiving aerials. (2) In the receiver itself.
(3) In the loud-speaker, and (4) In the
room in which our speaker is situated.

In regard to (1), this' source is most
unlikely, unless the two aerials are a few
hundred miles apart. The problems sur-
rounding loud-speakers and their positions
in the room have adequately been dealt
with in these columns before, so they will
nat be referred to again. ‘We are thus left
with one possible source of distortion—
the receiver—and we can, therefore,
consider this on its own merits. In-
cidentally, it might be added that prac-
tically the whole of the distortion and
poor reproduction which is experienced
does undoubtedly originate in the set.

| listeners.

Fig. 5—A very good way of automatically compensating for the '@
attenuation of high notes brought about by increasing reaction.

only to find that the fault lay entirely
with the receiver.

'Two Kinds of Distortion

- Distortion is of two distinet kinds,
one of which is particularly annoying
-(and very easily recognised) and the other
is frequently ignored, due to its not being
detected except by the more critical of
The first kind is that which
manifests itself by a * rattling” or * jar-
ring ” noise on music, or by the impression
that a speaker has the proverbial *‘ hot
potato ”’ in his mouth.

Tracing the Source

Just as this kind of trouble is most
casily detected (in fact, it cannot possibly
be missed) so is the cause not difficult
to trace. Almost invariably it is due to
*“ overloading ” in some part of the set.
When the latter form of distortion is
experienced the first thing is to make
sure that the H.T. supply is of sufficient
voltage—not less than 100 volts—and
that the grid bias tappings are properly
adjusted ; this sounds very simple, but
it is no less important. If everything is
right in this respect the next step is to

find whether distortion is taking place

T’T_ aerial and earth terininals as shown,
’ Fig. 2.

Detector Distortion

When the trouble is confined to the
detector valve it will probably be found
that the grid leak is faulty or at too high
a resistance, or that the grid condenser
is deficient. On the other hand, the valve
itself might be overloading, when a higher
H.T. voltage or one of the aerial-input
limiting devices mentioned above will
set matters right. Obviously an old or
faulty valve could cause the difficulty,
and again, replacement would verify this
point. Where R.C. coupling is used it

might be that the anode resistance is of

s0 high a value that the detector valve is

.receiving insufficient H.T. voltage. It will

not be difficult to replace the resistance or,
{Continued on page 576.)

Yo LF./
angi’/,f;;” o Volume Control
Potlenliomeler
Y/

Fig. 6.— A simple method of automatic tone
compensation as applied to a volume control.
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AST week you were given preliminary
details of owr new three-valve
portable receiver, so now it is

UGN S e

proposed to describe its construction. At
the outset it should be made clear that
the work involved is by no means difficult
and can satisfactorily be attcmpted by any
amateur of reasonable ability. The cabinet
specified is sold complete with acrial frame,
bascboard and ebonite panel, all of which
fit exactly in their appropriate positions.
First of all the panel and baseboard should
be removed so that they can be marked
out and suitably drilled. Start with the
panel and mark it out as shown in Fig. 1.
There are nine holes in it altogether, three
of which are only }in. diameter, for the
baseboard holding screws; of the others,

those two for the tuning condensers are
9-16in., the remaining four having a

diameter of 5-16in. All except the two
largest holes can easily be made with a
mechanic’s small brace and twist drills,
but the large ones will probably have to
be bored with a joiner’s brace and a cenfre-
Failing the latter tool it is not a

bit.

The finished Arcady
in the attractive Pelo-Scott cabinet.

difficult matter to make § -5
the holes first by drilling H
them about a quarter of i
an

then enlarging them with

| WIRING DIAGRAM |
inch. " diameter and | IS GIVEN OVERLEAF !

an improvised reamer
consisting of the tang of
a file. Be careful that
all panel holes are in
exactly the correut posi-
tions, because if they are
not the operating knobs
will not be symmetrically
placed in the curved panel
opening in the front of
the cabinet.

After drilling the panel,
the components can be
attached to it and the
baseboard marked out.
Commence by setting off the positions
of the holes for the valve-holders. These
latter can then be- bored out with a
brace and bit, making two of them lin.
diameter and the other 13in. The larger
sized hole is for the Class B valveholder
which is at the right-hand end (as seen from
the front). If a sufficiently large bit is not
available for the largest. hole, the latter can
first be made lin. diamcter and then
opened-out by means of a half-round wood
file. The next job is to mount the tuning
coil. As can be seen from the photographs,
this is raised up from the level of the
baseboard by attaching it to two pieces of
wood each measuring 1iin. wide by 2iin.
long by %in. thick. ‘These are necessary
to bring the knob of the self-contained coil
wave-change switch so high up the panel
that it is symmetrical with the other
controls. The pieces of wood are attached
Zin. on each side of the centre of the

- baseboard, and must be fixed at right-
angles to the front edge. They are secured
by passing two lin. serews through the
baseboard from the under side into each
one. The coil is then fastened on top of
them by means of four in. screws.

The remainder of the assembly process
consists of arranging and attaching the
other components in positions clearly
indicated-in the wiring diagram. It need
not be mentioned that some of the parts
are on the top side of the baseboard and
the others underneath, since this point
will be evident from the illustrations.
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When all the parts have been fixed in place
the wiring can be tackled. 'There are
remarkably few connections and what
there are follow fairly short and direct
paths; all of them can easily. be traced
by making referencs to the wiring diagram.
The main wiring is carried out in Glazite,
a number of leads being taken through
3in. holes from one side to the other of

of mistake, all the holes are numbered in
the wiring diagram so that any wire can
be traced from end to end. There is one
little point in the wiring that calls for an
explanation—one wire, from the 10,000 ohm

- decoupling resistance, is secured under the
head of a wood screw attached to the.
lower side of the baseboard. The latter
forms a terminal point from which two
flexible leads, one to the H.T. battery and
the other to tho loud-speaker, are taken.
Battery leads present no difficulty, and
are each made from a 15in. length of flex
fitted with the appropriate wander-plug:
or spade terminal. Similar lengths of wire
are used for the loud-speaker connections,
and two of these are attachcd to the
anode terminals of the Class B valve-
holder, the third being fastened to the
“H.T.+3” lead by means of the wood
serew *‘ terminal.”

The Frame Aerial

When the receiver itself has been wired
up, attention can be turned to the frame
aerial. This consists of two windings for
long and medium-wave reception, and these
are placed side by side in a sinking specially
made for the purpose in the main frame-
work, Start at the top of the frame and

e
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Fig. 3.—Circuit diagram of the Arcady Portable Three. The values of components are as

C2. 0005 mfd. variable; C3, 1 mfd.; 1

C5, 0002 mfd. variable ; C6, 0005 mfd. variable ; C7, 0002 mfd.; C8, V mfd.; C9,2mfd.; !

RY, 2,000 ohms; R2, 2 megohms; R3, 50,000 ohms; R4, 10,000 ohms; VI, 215 S.G.;
V2,220 H.P.T,; V3, 240 B.

follow :—C1, 0003 mfd. pre-set ;

C4, 1 mfd. ;

the baseboard. To prevent the possibility,
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A New, Simple and Inexpensive Portable Receiver,
having a Number of Novel and Up-to-date
Features, Including a Pentode Detector-Driver.

Designed by OUR TECHNICAL STAFF.

LIST OF COMPONENTS FOR T}

One Peto-Scott Portable Cabinet.
Two * Utility” Standard .0005 mfd. Geon-
densers with 3in. Dials.
Litlos

One Graham Farish
Condenser.

Three T.C.C. type *“ 50" Condensers, 1 mfd.

One T.C.C. type “ 50 Condenser, 2 mfd.

One T.C.C. type “ S’ Condenser, .0002 mfd.

.0002 mfd.

One Sovereign 0003 mfd. Pre-set
Condenser.
One Igranic type “ H.F.”’ Ingranicor Coil.
One Graham Farish Grid Leak, 2
megohms.
i, One Amplion Binocular H.F. Choke.
- Three Graham Farish Ohmite  Resist-
ances—2,000 ohms, 10,000 ohms and

50,000 ohms.

One Multitone Bepu 2/1 Driver Transformer. |
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‘make two small holes near the front edge
of the sinking. Pass the end of the 24 gauge
.wire through these and leave a length of
‘nirie inches or so projecting inside the
frame. Now wind on thirteen turns,
placing them side by side and just touching
each other. While winding, a steady
tension should be kept on the wire for the
whole of the time s0 .as to prevent any
logseness. Also take care that the wire
i8 not allowed to kink, because if it does
there is a danger of it breaking due to
the tension on it. Such a break could
easily escape notice due to the cotton
covering hiding it, and this might prove a
very elusive fault when the time comes
to try out the set. After winding the
requisite thirteen turns, make two more
holes, anchor the wire as at the beginning
and again leave a short length projecting
ingide the frame. And now for the long-
wave winding, which is composed of the
thinner (34 gauge) wire. Pass the end
pf this wire through the last pair of holes,
leave a space of about half an inch and
wind on thirty-five turns in the same
direction as those of the medium-wave
winding, again placing them side by side
pnd touching each other. At the end of
the winding make two more small holes,
freak off the wire to correct length and
anchor it. When putting on the long-wave
winding avoid putting too much tension
on the wire, since it is very thin and liable
to stretch, and even to break, if not

ATABLE THREE §

handled with reasonable found best to connect an outside aerial if
care. possible, so as to make reception somewhat

Connecting Up

The final task is to put
the various parts together
in the cabinet. Before
doing this the loud-
speaker should be screwed
to its fret (which should
have a 5in. diameter
hole - in its centre) and
the. pre-set condenser
fastened in the top left-
hand corner of the frame.
Put the receiver in the
frame and connect up
the aerial in the follow-
ing manner: Take the
* beginning” end of
the medium-wave
winding, scrape off a
short length of insula-
tion near its centre
and connect this bared
portion to the ‘‘front” terminal *of
the pre-set; connect the very end of
this wire to the top terminal of the
aerial tuning condenser ; twist together
the two adjacent leads from the frame,
make a loop at the end and secure
this under the terminal of the
wave-change - switch;  conneet - the
lead from the end of the long-wave
winding to the moving vancs of the
aerial condenser (this is beneath the
fixed vanes and on the end-plate ncarcst
the panel).

The frame and set can next be
slid into the cabinet and the loud-
speaker leads soldered on. Of the
three leads, the two coming from |
the seven-pin valve-holder go to- /
the two end soldering tags, whiist ff
that from the H.T. terminal goes to
the centre tag.

Now fit the H.T. battery and L.T.
accumulator in place and connect them
up, putting wander-plug “H.T.+1”
into the 72-volt socket, that marked
“H.T.4+2” into the 63-volt socket, and
that marked “ H.T.4+3 ” into the 120-volt
socket. The set is then rcady for trying
out. The tuning is almost the same as with
any S.G.-Det.-L.F. receiver, but for the
benefit of less experienced constructors a few
notes on this subject will be given next week.

Operating the Set
When first trying out the set it will be

-frame aerial switch knob should be pushed

The inner
frame, showing
the frame acrial winding.

easier and to obviate the need for correct
orientation of the frame. The aerial lead
is simply connected to the front terminal
of the pre-set condenser attached to the
top inside corner of the frame. An earth
lead also can be used if desired, and this
will be joined to the negative accumulator
terminal. Next set the wavechange
switches to long or medium waves; the

1 -

in for long and pulled out for medium
waves ; the coil switch knob is turned so
that the arrow points straight up for long,
and to a horizontal position for medium
waves. ‘ |
The reaction condenser can then be set

-

to its minimum position and the two tuning
dials rotated together until the local station
is heard. Incidentally, it will be found that
the readings on the two dials are almost
identical for most stations. After the
Jocal has been tuned in it should be brought
up to full strength by means of the reaction
control, after which the aerial and earth
(Continued on page 572)

IE ARCADY PORTABLE THREE.
Two Clix 5-pin Valveholders.
gne Clix 7-pin Valveholder,
'wo Bulgin Junior 2-spring Switches.
Four Belling Lee Wander Plugs—H.T.+1,
., HT.4+2, HT.4+3 and H.T.—. ;
Two Belling Lee Spade Terminals—L.T.+
% and L.T.—.
our ounces Lewcos 24 gauge d.c.c. Wire,
Four ounces Lewcos 34 gauge d.c.c. Wire.
Two coils Glazite, odd lengths
screws, etc.
One Rola type F5 PM32 Class B Loudspeaker
Uni

nit.
One Cossor 215 S.G. Valve.
One Cossor 220 H.P.T. Valve.
One Cossor 240 B. Valve.
One Siemens 120-volt H.T. Battery.
One Ediswan 2 v. 20 amp. Accumulator.

flex,

Eeti? - 1Y

—

Wavechange_ - =t
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5 Condlenser
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Fig. V.—This sketch shows the disposition of the panel controls.
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THE ARCADY PORTABLE
THREE

(Continued from page 571)

may be disconnected and the station again
brought up to maximum strength by
rotating the complete case until the aerial
iz in line with the transmitting station,
This will necessitate a readjustment of the
left-hand (frame) tuning condenser to
compensate for the reduced capacity occa-
sioned by the removal of the outsidc aerial.
It might also be found that the set starts

BUILDING THE D.C. ACE

(Continued from tage 564)

still on one side until required) and add
all the wires that are possible on this top
surface. When passing the Glazite into
the coils for connecting to the terminals,
see that each wire is exactly central in
the individual slots and carry the insula-
tion right to the terminal nut. One screw
holding down the base of the coil remote
from the panel passes right through the
baseboard and has a nut on the underside.
This is for earthing purposes and makes a
convenient common junction for the
required leads in that locality.

1 Next, it will be advisable to add the
wires that have to pass through the base-
board itself. The first should be the pair
of wires passing from the Multitone trans-
former to the potentiometer panel control.
The wires are run in metal braided cable,
as will be seen in the illustration, and can
be left just long enough for attaching to
the panel control when the panel is finally
screwed in place. Having attended to
the wires passing through the baseboard,
link up all the possible points, as shown in
the underneath baseboard wiring diagram.

It is here that you must be careful to
include the resistances. Since these have
terminals in some cascs bend a loop in the
wire and after placing it over the terminal
shank tighten up hard. With reference
to the two Dubilier condenser banks of
condensers note carefully that it is the
centre tag which is the common one.
Another item to watch is the way the
wires are led away from the valveholder
tags. Keep them as clear as possible,
to cnsure that there is no likelihood of
instability.

Do not omit to have the gang con-
denser cover screwed on before the
panel is added, otherwise you will be
unable to get at the front screw. Remember
also the two flex leads terminating in
insulated connectors which make connection
to the terminals on the screened grid and
pentode valves.

Before attempting to render the set alive
check over each wire very carefully. As
each one is scen to be in place crosshatch
it lightly in pencil on the wiring diagram.
This will ensure that no wire has been
omitted and also that no wire has been
joined to the wrong terminal point. All
is now in readiness for putting the set
““ through its paces,” so next week all the
operating details will be given.

The Polar Uniknob Two-gang Condenser

I specially recommend the Bluespot
Cabinet No. 62 PM for the D.C. Ace. A
final word about the Polar Uniknob Two-
gang variable condenser with insulated
rotor. This is a special condenser, and is
made only to order. The price of this
condenser is one guinea (1/6 more than the
standard Uniknob, which extra charge is
for the insulated rotor.)

PRACTICAL WIRELESS

to oscillate, due to the reduced damping,

and in that case the reaction control must,

of course, be slacked off.

The very same method of tuning applies
on both wavebands, and it is always easier
to get the approximatc tuning settings in
the first place by making use of the external
aerial and earth. It might also be pointed
out that, although the set is distinetly
portable in construction, it will give much
better results when an outside aerial is

Jqu 15th, 1933

used. The chief reason for this is that to
obtain full benefit from the Class B output
valve it rhust réceive a fairly generous
input of audid-frequency energy. At the
same time there is no need to point out that
the set can most certainly be operated on
its own aerial with every satisfaction,
especially when reception of the nearer
stations is all that is required. TFrom these
stations a really good volume of undistorted

sound can be obtained.
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By GRID LEAK

Battery Charging from D.C.

What a difficult question it appears to the
uninitiated to find the correct lamp to.use
in series with the D.C. mains for charging
L.T. acecumulators. Carbon filament lamps
are to be preferred to the usual metal
filament type. The reason for this is
carbon filaments give approximately 4 watts
per candle power, as compared with 2 watts
of the other type. Now suppose, for an
example, the supply mains give 200 volts
and a 50 candle power carbon filament
Jlamp is used. Taking 4 watts per C.P. as a
basis, 4 multiplied by 50 equals 200 which
is the wattage of the lamp. When the
wattage is divided by the voltage the answer
is in current. In this case, as you will see,
it is 200 watts divided by 200 volts equals
I amp. By applying this principle to any
voltage and wattage it is easy to arrange
the correct lamps to use for passing any
desired current.

Human Aerials

Reading an article in an evening journal
I noticed the correspondent described the
receiving station of a friend, this read as
follows : ““Mr. A employs an aerial
consisting of two WIVES, eack forty feet

long running North and South, with the
lead-in from the Northern end.” What is
the world coming to? I should have

thought it enough that the wife of to-day
was amply employed taking care of the
house and children without being a pick-up
for her husband’s signals. I am wondering
whether Mr. A has been to Utah for his
summer holidays.

A Question and an Answer

I am often asked whether it is better
to buy a set ready for immediate use, a kit
of parts of some well-known manufacturer,
or get a blue print and layout of a good
cu'cult buying the component parts
separabely. It looks rather a big problem,
and each section of the question asked
requires a little careful thought on the part
of the individual. It is a point which
brings to my mind a very marked difference
between the Radio Exhibition at Olympia
and the one held at the City Hall, Man-
chester. North countrymen appear to be
more keen on hobbies of a technical nature
than the Southerner. This revolves itself
around the question of environment. The
North, being purely a manufacturing area,
is peopled by a more technically-minded
type of person, while in the South outdoor
attraetions tend to the spending of leisure
hours out of doors. My personal opinion
is that the enjoyment and appreciation of
the receiver on completion amply com-
pensates anyone who will occupy their
mind in this way.

Long-distance Reception

Like myself you are probably finding
those elusive long-distance stations now
rolling in again and this makes many of you
wonder where they go in the summer time.

@t srom hy Kotebook,

You know, of course, the effects of the sun’s
rays on different wavelengths, so there is
no need to go over old ground. However,
although we are now receiving more
stations, have you noticed the heterodyne
whistles they bring with them ? That is
the unfortunate snag. The European
ether is overcrowded and station wavelength
separation not sufficient to enable us to
tune in many of these stations without
interference from another working on a
nearby wavelength. This is exceedingly
unfortunate and explains the necessity for
selective receivers in order to cope with the
difficulty. When a receiver is designed for
the utmost selectivity, then perfect repro-
duction has to go by the board, because
you cannot cut the sidebands, which
provide the modulation, and expect a true
tonal response of the whole of the fre-
quencies transmitted, from the speaker.
This instrument cannot give you what the
detector does not pass on to the amplifier.
So, we have to take the choice of two evils—
poor selectivity, or imperfect reproduction.
Our circuit designers are to be complimented
on the way they steer a middle course to
give a fifty-fifty standard. Still it is a
great pity, for quite a number of the
stations could be dispensed with and closed
down. We have examples in this country,
in the closing down of relay stations,
showing how a high-power station can cover
a given area on one wavelength, and
the principle could be carried further,
thus allowing more freedom in the ether.

Polarity Determination

I was called upon to examine an accumu-
lator the other day. While motoring
along the Great West Road I had occasion
to call at a wayside garage to fill up with
petrol, and while this was being done I
strolled into the garage to inspect a new
battery charger which had been placed
in operation. When the owner became
aware of my identity he showed me a
bakelite accumulator which had been sent
round by a radio fan for charging. It
was not marked with a positive or negative
terminal, but was one of those which at
some time had been painted with red and
blue on the respective terminals. He was
in a quandary to know which was the right
terminal for connecting up. I have known
cases where the serew top has been painted

- only, and owing to carelessness they have

been changed round and the battery ruined
by charging the wrong way. I explained
to him the simplest way out of the difficulty
was to dissolve a small amount of salt
in a tumbler of water and drop two wire
leads into the solution. The wire giving
off the most bubbles is the negative.

It could, of course, easily have been:

proved with the voltmeter, but it only goes
to show how ignorant one can be in charge
of a battery charging station, and many
batteries are spoiled by carelessly charging
a battery the wrong way round.

“CASH

H.P.
ARCADY “CLASS B” PORTABLE

C.O.D.

KIT #A.” Author’s Kit of flrst specified Delvered on First
components, inciuding Peto-Scott Chassfs, Fayment of
but less Speaker, Valves and Cabinet.

Cash or C.0.D. Carriage Paid. £4 2 6

Balmoe in 11 monchly paymencs of '1/'7
1 Set of Specified Valves £2
1 Peto-Scott Portable Cabinet . l
1 Rola F.3 Speaker, PM.32 .. £1 12 6

II WONDER BARGAIN

Q.P.P. KIT formerly 79/6

4-valve 5.G. Q.P.P.Kit“ A
less valves and cabme?. Now

Complete with all com-

punents. Send 3d. in stamps ]
Jor Full-size Camstructional "'O"II’IY

Charl. paymenis of 5{6
EPOCH 20C. PERMANENT-MAGNET Send
MOVING-COIL SPEAKBR (New Edition).
Including 6 Ratio Input Transformer. Oash 6/6
Price £1/15/0. Carriage Pald. .
Balance in 1)} monthly payntents of 6/6. only
BLUE SPOT TUNIT CHASSIS. Send
Type 99 P.M, Including matched trans- 5/6
former. Cash Price £2/19(6.

Balance in 11 monthly payments of 5/6. only
NEW ROLA F.5 (P.M.32) “ CLASS B" 8end
MOVING-COIL SPEAKER. With ‘‘Class 5/2
B’ input transformer, £1/12/6. Carriage

Paid. Balance in 6 monthly payments of 5/2. only
ROLA PERMANENT . MAGNET MOV- Send
ING-COIL SPEAKER F.6- With Universal

tapped input transformer, Cash Price, £2/9/6. 4/6
Carriage Paid,

Balance in 11 monthly payments of 4/6. only
ATLAS ELIMINATOR.. Type A.C.244. Send
Three tappings. 8.G,, Detector and Power
Ouiput : 120 volts at 20 m/A. Cash er C.0.D., 5/6
£2/19/6. Carriage Paid.

Balanee in 11 monthly payments of 5/6. only

PILOT “CLASS B”
CONVERSION KIT

Converts your present Battary Set to Class “B *
Amplification. Complete with all nccessary com-
ponents, including Peto-Scott driver transformer,
Peto-Scott Clags *‘ B output choks, W.B. 7-pin
valve holder, B.V.A. Class ‘B *’ valve, wire and
sorews, ete, Full-size Bluepring, Msembly instrac-
tions and diagrams, Cash or €.0.D,,

Balance in 7 monthly payments ol 5/6

Al Cluss “ B” Components and other Parls unobtainable from
your local dealer BENT C.0.D. We have ke largest stocks in the
country. Orders over 10/~ Sent Post Paid.

LONDON'S FINEST WALNUT
RADIOGRAM CABINET

Send

5/

oply.

B/3

1933 ADAPTAGRAM
Direct. from Factor, NO
MIDDLEMAN'S PR FITS.
Built by-master-craitsmen
of the Piano Trade. Real
Inlaid - Walnut, mortised,
tenoned, French, polished.
With motor beard ready
to take your Set, Speaker

15} tn. deep.
Bpeaker Com-
pariment : 17
jn. by 19 in. by
14 fu,

As _ iltestrated.
Cash or C.0.D.

63/-

Carriage 2/8 extra, and Power Equipment.
Or S/3 Deposit and 11 plajn front or vignetted
monthly papnents of &9 panels, 14 in, by 7 in.,

(Carriago paid). 16 in. by 7 in., 18 in. by
IN QAK OR MAHOGANY 8 in. Bafflle Board. 3/6
NO EXTRA. oxtra, SEND FOR LISTS.
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Finished Receivers or
H.P. on our

IMPORTANT Parts,

ST iponents,

Accessories for Cash, C.0.D., or
own system of Easy Payments Send us #&-
list of your wants. We will quote you by
return., C.0.D. orders value over 10/- sent
carriage and post charges paid.

PETO - SCOTT CO. LTD. (&%)

77y, CITY ROAD, LONDON, E.C.1.
Telephone ; C]crkenwcll 9406/7
West End Showrooms:
62, High Holborn, London,
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THE THERMAL DELAY SWITCH

A Practical Article Describing the Use and Construction of this Ingenious Component

HERE must be a large number of.

amateurs who are using mains

sets which incorporate H.T. elimina-
tors built by themselves. Most types of
rectifier, more espeecially the metal type,
have a volts-milliamps curve with a very
steep slope ; meaning that at low outputs,
the voltage rises to a dangerously  high
level. It also means that a slight rise.or
fall in output, causes large fluctuations
of the H.T. voltage applied to the set.
This is why an ordinary eliminator 'is
useless for Class ““ B.”” amplification, unless
fitted - with some stabilising device, which
may take the form of a Neon Tube, or a
comparatively low by-pass resistance in
-parallel with the eliminator output. A
glance at Fig. 1 will show how, while the
cathodes of the valves are heating up and
anode current is very slight, the voltage
is well above 500, and does not drop to the
correct level until the ecathodes have
reached their working temperature, and
the full anode current is taken. As the
valves take about half a minute to get
properly into their stride, it means that
unless some precaution is taken, this high
voltage is applied to the set for this length
of time. This is quite a happy state of
affairs, provided that all the condensers,
smoothing and decoupling, in the set, are
rated o work slightly above the highest
peak voltage likely to be developed, and
tested to at least twice this peak voltage.

Decoupling condensers have to be in-
cluded, because, although.apparently safe-
guarded by a resistance between them and
the eliminator, when there is mno plate
current flowing, there can be no voltage
drop across the resistance, and so the full
peak voltage is applied to them just the
same.

As high test voltage condensers are

rather an cxpensive proposition many
amateurs try to make use of any they have
on hand, although of nondescript rating,
only to be let down, perhaps after quite a
long time, when one of them breaks down.
This state of affairs is usually the cause of
very poor volume, or complete cessation
of signals, not to mention the fact that a
broken down condenser is one of the last
things that occurs to the average amateur
when looking for faults, besides taking a
long time to locate.
" Provided that the condensers are rated
to work at, or slightly above, the normal
plate voltage of the set, they can be suc-
cessfully used, if a delay switch of some
sort is incorporated in the set or eliminator,
which does not come into action until the
valves bave had time to reach their normal
working temperature. Such a switch can
easily be made by anyone who ecan

! ) G -

By H. C. SLADE

to an ordinary valve and consumes
usually one ampere at four volts. The

switch about to be described will work

perfectly whilst using half an ampere, or
even less, as the: resistance element does
not need to attain a red heat, a warmth
just too hot to hold in the hand being

TYPICAL RECTIFIER REGULATION CURVE
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- WORKING POINT WHEN SET 15 FIRST SWITCHED ON

ey e e —

2O e o mecemn i S —
'
]
100 !
1]
i
Y
(o] 0 20 30 <40 50 60 70 80O
MILLIAMPERES
Fig. 1.—Typical rectifier regulation curve

sufficient. A lighted cigarette held half
an inch below the switeh very easily
works it.

Working Principles

The actual working portion of the switch,
' and the most important part, is a combina-
tion strip of two different materials which
are firmly rivetted together so that at
ordinary temperatures the strip is quite
flat, and, under the influence of heat,

MATERIAL WITH LARGER CO-EFFICIENT OF
/ EXPANSION

s ot e

~~~~~ )

SHOWING EFFECT OF HEAT ON
COMPOSITE STRIP (EXAGOERATED)

s
Figs. 2 and 3.—Showing the eflect of heat

on the composite strip

the two parts of it expand at widely
differing rates, so that one becomes longer
than the other. As the two strips are
rivetted together the result is that the
combined strip shapes itself into an are,
with the material which has expanded the
most on the outside as in Fig. 2. If,
then, we secure one end of the strip and
apply the heat, the free end will move

through a certain distance, depending
on the coefficients of expansion of the two
materials, the length of strip, and the
amount of heat applied. (See Fig. 3).

The time the strip takes to move a
certain distance will depend on the prox-
imity of the source of heat to the strip,
besides the mass of the strip.

Constructional Details
Before going any further it would be as
well to give the material of which the
strip is constructed. If one looks through
a table which gives comparative expansions
of different materials through the same
rise in temperature, our old friend ebonite
stands distinetly in a class by

wormve PoNT wren vaves itself. It has nearly four times
HAVE REACHED FULL EMISSION §he
TEMPERATURE

expansion of any other
. substance for the same increase
in temperature, so obviously it becomes
one_of the components of our strip. For
the other we can use almost any metal,
because compared with ebonite they are
all more or less the same. .Quite good
results will be obtained if ordinary tinned
iron, such as fruit cans are made of, is
used. The correct thickness will
obtained if it ean just comfortably be cut
with a large pair of scissors, and should be
about 24.B.W.G. or 25-1,000ths of an
inch thick. Brass or copper may be used,
but best results will be obtained if ordinary
tinned iron, which most pcople know as
tin, is made use of. The ebonite strip
should be about 1-32nd thick. If none is
available, ith ebonite can easily be filed
down to this thickness with a sharp file
Both strips are 3in. long and $in. wide,
and are drilled in five places along the
centre line whilst clamped together, using
a 1-16in. drill. Five small brass tacks
are then obtained to be used as rivets,
and are cut off slightly longer than the
combined thicknesses of the strips. These
are then rivetted together with the heads
of the rivets on the ebonite side, care being
taken not to hammer hard enough to
split or crack the ebonite. When rivetted
the strip can be cleaned up to size, and a
clearance hole drilled at one end for a
2 or 4 B.A. rod, whichever is the handiest.
A pair of old contacts from a bell or buzzer
will be required, and one of these should
then be soldered to the metal side of the
strip at the opposite end to the hole for
the securing rod (See Fig. 4). A piece
of 2 or 4 B.A. rod, about 2in. long is then
required. The end of this piece of rod
should be filed flat, and soldered to a small
strip of brass or copper with a hole in
one end, so that it can be fixed under a
terminal on an ebonite base.

The other contact is made from a

. RIVETS

use a few ordinary tools, thus guard- =— - 3 —— S?fpfve'(’}rag piece of brass Zin. wide by 2}in. long.
ing against any further trouble from 7 =~ 2 A hole is drilled to clear a 4 B.A.
puncturcd condensers. ] ] ®©® o0 o (o} [e] o O ES screw }in. from onc end. A 4 B.A.nutis
th’l;hq bestk tgplf (zﬁ sw1t<¥1 '1? ont; - ¥ then soldered over this hole and the other

at is worked by the application o . contact point is soldered to the point of th
he:ai(;l ‘obtaxfn?ld fg‘(())m &t }i;xma]ll restxztapce NS C”Vf TINNED IRON) 4 B.A. sérew. This strip is therll)o drilled tg
R e, ST et i, 1 (e g
One commereial form of this switch £BOMITE it

is at a first glance somewhat similar

Fig. 4—Details of expanding strip

the 4 B.A. screw being replaced in its
(Continued on page 576)
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The PROOF of the
PUDDING

You have seen Mr. H. J. Barton Chapple’s D.C. Ace Set in
this issue. And did you notice that once again the Multitone
Tone-Control Transformer has been used ? What is even
more important, have you actually seen and heard this
transformer for yourself ? If you haven’t, then it's time
vou called in at one of the Multitone Dealers for a demon-
stration. Then you will understand why leading designers
such as Mr. Barton Chapple so often use the Multitone Trans-
formers for their sets.

You must also get your Multitone
Dealer to demonstrate the Class “ B ”’
components and the new Multitone
Class “B” converter, Price 37/6,
which immediately converts any
battery set to Class “B.” All you

37/6

(WITHOUT VALVE)

Write for literature on Class “B’’ and True
Tone-Control (Dept. H) post free. If you do
not know who is your nearest Multitone
Dealer please let us know.

(G.)) .
AmpEErone
T

95.98, White Lion Sireet, London, N.I. Terminus 5063
65/5236

PRICE
only

M

M

WNEs

On sale at all Newsagents & Bookstalls

Geo, Newnes, Lid.

for YOUR set

NEW IGRANIC CLASS-B
DRIVER TRANSFORMER

Designed and produced after iniensive
technical research—so vital yet so fre:
quently neglected—this new Igranic class-B
Driver Transformer is a masterpiece of
scientific precision. Here are a few of
its most notable sdvantages :

@ High primary inductance, due to the
use of a generous core, constructed on the
well-known patented bi-metal principle.
@ low resistance windings prevent dis-
tortion of heavy peak currents.

@ Fidelity of response obtained- by
accurate matching of windings.

@ Maintenance of inductance on peak
currents, ensuring accurate maiching with
the preceding valve,

@ Two tappings are provided giving
two _ratios (1 : 1 and 15 : 1), which

permit many comkimiias l l,S

of valves to be used. Price
illustrated Catalogue

Write to-day for
No. J.1255 of Igranic Quality Components.

IGRANIC ELECTRIC CO., LTD,,
149, Queen Victoria Street, E.C.4

RAD|O

CVS-81
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(Continued from tage 574)

nut after a thin checknut is first screwed
_.on to it. The heater or warming element is
wound on a piecc of 1-32nd mica 3in. wide,
and 2}in. long, two small holes for
securing it being made in the ends.
1t is secured to two small wooden
blocks which are in turn secured to
the base. The winding consists of
43 turns of No. 32 s.w.g. Eureka
resistance wire, having a total
length of one yard, and a resistance ‘
/.

of approximately 8 ohms. If .the
turns tare spaced about 1-32in.
apart there will be plenty of room,
so the winding should be commen-
ced at about jin. from one end.

contact screw A (Fig. 5.) should be run

right back, and the nuts securing the

expanding strip run up so that the strip

comes almost under the bracket B on the

opposite side, i.e., in its furthest possible

position from the heater, and then tight-
A

CHECKNUT o

B July 15th, 1933

One lead of the H.T. secondary winding
of the mains transformer should then be
broken, and the two end terminals of the
switch wired in series with it. The heater
terminals should be wired across the 4 volt
L.T. secondary of the transformer. w

Make sure that these connections are
right before switching on. At the first
test the switch may take as much as five
minutes before it comes into action, but

Larger or smaller gauges of Eureka

wire may be used but the length
should be varied to keep the resis-

tance at 8 ohms. The necessary

lengths may easily be worked out
from P.W. Data sheets, as the resis-

tance is known.
The heating effect of this

element can be varied by using
more or less wire, as it depends
solely on the current squared
multiplied by the resistance, t.e., if
the resistance is reduced the cur-
rent increases as does the heating effect, and
vice versa. The base, which does not need
describing in detail, can easily be made from
Fig. 5. Itis made from }in. ebonite. When
all the parts are assembled on the base, the

Fig. 5.—Elevation and plan of the complete thermal

delay switch

ened up. The screw A should then be
adjusted clear of the contact on the strip
by about the thickness of a piece of
writing paper, and checked tight in that
position.

_8‘ v

T— =2 rH‘x it should be adjusted by bringing the
T # | expanding strip down the screwed rod
. 3 x nearer to the heater, remembering to
4 E }[ follow up Wiﬂﬁ the screw A, and resetting

—— ffm— S T it each time.
L = " t% Y = It will be found that if the
: = - 2 Je Vo % expanding strip almost touches
[ p P13 .| T4  the heater the switch will operate
L& . % J * in about 10 secs. It should,
| i - | however, m%l;e contact ilil 30 ﬁo
E 3 35 secs. to quite sure that the
i valves have had time to get proper-

@ @ _//////M O @ p Iy Iarm. ,
1 s an alternative connection
Q CCV \ scheme for those whose elimi-
{ nators are awkward to get at,
e 1 the heater can be wired across

the heater terminals of a valve-
holder in the set, and the switch
wired between the H.T. input point
to the set, and the main H.T. plus lead
from the eliminator.

As a final word, do not forget that the
switch will give one a nasty kick if touched
with the set switched on.

A NOVEL AERIAL MAST

(Continued from page 559)
fPu//ey

Aermal ™

Upper:
Spar
~—

Halyar
W )

Lomer
Spar Orleg Prop Locked
—

m 311007

Creal
\r
Ferxe ?
S
ﬁ N
1 2z L s
Hinge Posti Hinge Posr/ 4
And Solr And Locking Bolt

Fig. 5.—Mast now vertical and prop
locked in position.

farther, don’t forget to fix the wusual
pulley to the top for your halyard and
aerial.

Ereeting the Mast

Swing the loose end of the prop over so
that it lies alongside the top of the mast,
and push the whole thing into position so
that the -bottom of the legs is at the place
where the mast is to stand.

Drill a in. hole in one end of each of the
four 2ft. picees of 3in. by lin. wood about
3in. from the end, and cut the other end to

a point to facilitate driving into the
ground. Drive one of these pieces into
the ground alongside, and close to each of
the mast’s feet and bolt the ends to the
feet, using 5in. bolts, and drawing up not too
tightly.

Now go to the other end of the mast as
it lies on the ground and raise it as far as
possible, then grasp the prop which is trail-
ing on the ground, and walk forward with
this in your grasp till the mast is vertical.
Place the end of the prop on the ground and
drive in the remaining two “ pegs ”’ of 3in.
by lin. (previously pointed and drilled
exactly like the other two), into the ground
close to each side. Pass the last of the 5in.
bolts through, not forgetting washers, and
lock the three pieces together with the nut.
Lastly tighten up the two bolts, holding the |
feet of the mast, and you will have an
anchorage which will stand firmly in all
weathers. Affix a cleat or large nail at a
suitable height anywhere on the frame, and
tie off your halyard.

The whole structure may, of course, be

painted to suit individual choice, though
the writer finds a good soaking in creosote
as good as anything else, for it imparts a
decent colour to the wood and definitely
protects it from decay. It is a good idea to
give all the metal parts a heavy coat of axle
grease or tallow before erection as this will
prevent rust getting into them.

Should any difficulty be experienced in
obtaining the two pieces of iron pipe, as
specified in the table of materials, the
spacing of the pivot bolt can be made up
by using an adequate number of $in. iron
iron washers, but the pipe pieces are usually
qugte casily procurable, and make a better
job.

Great Britain Telephones to
America
PUBLIC radio telephone service is
now available between the United
Kingdom and Costa Riea (Guatemala,
Nicaragua, Republic of Panama, and the
Canal Zone). A three-minute call costs
£7 16s. 0d. !

Central

DISTORTION

(Continued from page 569)
if a suitable component is not available,
to ° short-circuit ” it with a piece of
moistened paper, which will act as a tem-
porary resistance.

The L.F. Stages

Should the fault definitely be traced to
the L.F. amplifier it will most probably
occur in the tramsformer or valve(s).
small low-priced transformer will fre-
quently distort horribly if a current in
excess of 1 milliamp or so is passed through
its primary winding. The obvious cure
for that fault is to buy a better trans-
former, but a cheaper, and often equally
good, remedy is to resistance-feed the
transformer in the manner frequently
described in PracricaL WIRELESS, and
illustrated again in Fig. 3.

L.F. Oscillation

When two transformers arc used, dis-
tortion is very commonly produced by
feed-back or low-frequency oscillation.
This can be minimized by altering the
position of one transformer or by reversing
the connections to the secondary terminals.
With modern high-efficiency valves, how-
ever, it is seldom wise to employ two
transformer coupled stages and reproduc-
tion can often be improved by changing
the first to choke-capacity coupling. It
i8 not necessary to buy a ncw choke for
the purpose since the primary or secondary
winding of the transformer can be used
instead. (Incidentally, the secondary
winding of a burnt-out transformer will
serve perfectly well.) The only new parts
required are a .005 mfd. fixed condenser
a .5 megohm grid leak. All connections
are clearly shown in Fig. 4.
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Log-law Condenser (continued)

The logarithmic condenser by giving
only a small increase in capacity for
each degree of movement at the lower
end and a large increase at the upper
end tends to level up matters.

The logarithmic condenser is one of
three types which all aim at this idea of
equal station separation. They are the
Straight Line Wavelength condenser
(square law), the Straight Line Frequency
(S.L.F.), and the Logarithmic (log-law).
With the first one stations separated
equally as regards their wavelength, as
for example: 300 metres, 310 metres,
320 metres and so on, will come in at
equal intervals on the dial. The second
type, the S.L.F., is designed to give the
same effect when stations are separated
equally as regards frequency, while the
logarithmic is something of a cross
between the other two types. For ganging
purposes the logarithmic has certain
advantages over the other types. For an
explanation of the difference between
frequency and wavelength, see under
those headings. See also CONDENSER.

Loop Aerial
Another term for frame aerial.

Loose Coupling
See COUPLING.

Loud-speaker

There are three main types of loud-
speaker. They are the Moving Iron, the
Moving Coil, and the Electrostatic. In the
first type a piece of iron called the arma-
ture is attracted and repelled by means
of a magnet around which is wound a coil
of wirc. The current from the last valve
in the receiver is fed through this coil.
Fluctuations in this current due to the
speech or music being rcceived cause
variations in the attraction of the magnet
and so the iron armature moves backward
and forward.

In the second type a smal] coil is sus-
pended between the poles of a powerful
magnet. The current is fed to the coil and
every variation causes the coil to move
backwards and forwards. In the electro-
static type of speaker, of which there are
at present very few examples on the
market, the elements consist of two thin
corrugated metal plates one foot or more

"square. These are placed close together
and form the plates of a condenser. The
output from the set is connected to these
two plates and every variation in the
voltage causes them to attract or repel
one another. This movement of the plates
causes the sound.

In the moving iron a.nd moving-coil
types the sound 18 produced by attaching
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the iron armature or the coil to a light metal
diaphragm or to a cone of some light, stiff
material such as impregnated paper.
The vibrations of the diaphragm or cone
caused by the backward and forward
movement of the armature or coil produce
corresponding vibrations in the surround-
ing air. These vibrations or waves in the
air are, of course, sound waves and travel
out in all directions. In the horn type of
speaker a small diaphragm is used and
the waves from it are concentrated in one
direction by means of the horn.

Although most moving-coil speakers are
similar in construction, there are at least
three distinct types of moving iron
speakers. They are the simple single-pole
type just described, the balanced armature
which usually has a four-pole magnet,
and the inductor dynamic, which is the
most advanced type.

Fig. 1.—Three typical low-frequency
{ransformers.

Low-frequency
HIS term, when applied to an
electric current, wave motion,
etc., means that it oscillates or
vibrates at any speed from about 30
to 10,000 times per second. Above this
rate the term * high-frequency ” is used.
See AUDIO-FREQUENCY and CYCLE.

Low-frequency Transformer

A transformer for use in some part
of the low-frequency circuit of a
wireless set. Usually the term is
used only in reference to intervalve
transformers, but output transfor-
mers and loud-speaker transformers
are all low-frequency transformers,
since they deal with low-frequency
currents. A low-frequency transformer
consists essentially of an iron or iron
alloy core around which is wound
two separate coils of insulated wire.

These coils often contain thousands of

turns of very fine wire, and the pro-
portion of the turns in the two coils
determines theicharacteristics of the trans-
former. For instance, if one coil has
twice as many turns as the other then
on passing an alternating current through
the smaller coil a similar current will be
induced in the secondary coil which has
twice the voltage. The transformer may
be said to have ‘ transformed” a low
voltage to a higher one. In a receiver
a low-frequency or “ L.F.” transformer
is frequently used to increase the voltage
of the output current of a valve before
it is fed to the next valve. In this way
greater magnification of the signals is
obtained than would be the case if the
two valves were merely connected to-
gether by means of a resistance or a
choke. Three different makes of trans-
former are illustrated in Fig. 1. The

iron core and the coils are all enclosed §
in a metal or bakelite case for protection I

against damp and dust. See also
AUDIO FREQUENCY T RAN S -
FORMER, etc.

Low-tension Battery

The battery, usually an accumulator,
which\is used in a battery receiver to
heat the filaments of the valves. The
heated filament gives off a stream of
electrons on which the action of the
valve depends. In a maijns set a low-
tension battery is not needed, since the
necessary current is obtalned from the
mains by means of a transformer.

Most battery valves require a pressure
of two volts to heat their filaments to
the correct temperature, therefore a
single 2-volt accumulator has become
recognised as the standard type of low-
tension battcry Actually, of course,
it is not a * battery,” but only a * cell. ”
At least two cells are required to form a
battery.

L.T.
Abbreviation for low-tension.

(Continued overleaf)

Fig. 2.— A mains unit—the

“Ekeo.” ~

o
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(Continued from previous page)
Mains Unit

A device for supplying the current
required by a wireless set from the electric
licht mains, thus obviating the use of
batteries. Mains units can be obtained
for supplying the high-tension current,
the low-tension, or the grid bias, or all
three.

A mains unit always contains some
device for smoothing the current before
it is supplied to the set. This usually
consists of L.F. chokes and fixed con-

Fig. 3.—Two examples of metal rectifiers.
The rear one is enclosed in a perforated iron
case.

densers. There is also some means of
adjusting the voltage of the output to
that required by the valves of the receiver.
In the case of alternating current mains
there must be a rectifier incorporated as
well. ' Usually all these components are
enclosed in a neat metal case. . A good
example of a mains unit is shown in
Tig. 2. It is of such a size and shape
that it can be conveniently slipped into the
receiver in the place of the H.T. battery.

Megohm
A million ohms

Metal Rectifler

A rectifier is a device for converting
alternating current into direct current.
A metal rectifier is one which uses plates
of two different metals, The plates,
which may be of copper coated with
copper oxide and lead, are placed in
contact with onc another so that the
copper plates alternate with the lead
ones.. An electric current will pass
easily through this pile of plates in one
direction, but not in the other.

The most common use for metal
rectifiers in wireless is in the construc-
tion of mains units and all-mains sets
working from alternating current mains.
The mains unit shown in Fig. 2 contains
a metal rectifier. 1In Fig. 3 are shown two
typical rectifiers for use in constructing
mains equipment. They are similar
in construction, except that one is en-
closed in a perforated iron case.

A recent development of the metal
rectifier is the Westector, a rectifier of
small dimensions which is used as a

detector, and thus takes the place of a |

detector valve in a wireless receiver.
See also RECTIFIER, WESTECTOR,
etc.

Microfarad
A millionth part of a farad. The
farad, which is the unit of capacity,

is too large for most wireless measure-

ments, and so the microfarad is used.
The capacity of condensers, that is their
ability to store electricity, is, measured
in microfarads. See CAPACITY.

| reversing the leads

Milliampere
One thousandth of an ampere.

Modulation

When a broadeasting station is switched
on but no music or speech is being trans-
mitted, such as occurs during the intervals
between the various items of the pro-
gramme, wireless waves are being given
out which arc perfectly regular in form.
That is to say, each wave as it leaves
the aerial is of the same shape and
magnitude as the previous one. As soon
as anyone speaks into the microphone,
however, the waves being given out alter
their shape according to each little
inflection of the speaker’s voice. This
altering of the shape of the transmitted
waves 18 called modulation. It is the
modulation of the waves which enables
us to receive the various sounds on our
receiver. Unmodulated waves cause no
sound when picked up by a receiver.

Motor-Boating

This is an expression used to describe
howling in a receiving set which is of
such a low pitch that each separate
beat of the note can be distinguished.
It may vary from a slow regular  plop,
plop, plop” to a
throaty ‘‘ brrr-r-
r-r.” The trouble
is due to instability
in the low-frequen-
cy part of the
receiver circuit,
and is often caused
by the omission of
decoupling devices,
or by the use of a
mains unit with a |
receiver of some-
what out-of-date
design. Sometimes

PERMANENT FAGNET

Fig.4. — Diagram

illustrating the con-

struction of a perman-~

ent magnet moving-
coil speaker.

to the primary of
the L.F. transform-
er (if one is fitted)
will effect a cure.
Failing this, the
circuit must. be
properly decoupled by using an output
filter in the anode circuit of the last valve
or by fitting a decoupling condenser and
resistance in the plate circuit: of the
detector valve, or both devices may be
necessary.

Moving-coil Speaker

- The principle of the moving-coil
speaker will be understood by reference
to Fig. 4. This is a sectional view of the
permanent magnet type. The energized
type is similar, except that an electro
magnet—that is to say, a piece of soft
iron magnetized by means of a coil or
wire carrying a current, is used instead
of a steel permanent magnet.

The magnet used in the speaker is in
the form of a flattened iron ring of
rectangular section. In one of the flat
faces is a round hole. Through this hole
projects a round piece of iron which
is attached to the other flat face or back
of the magnet. This round piece of iron
forms onc pole of the magnet, and the
inside of the hole the other. As the
centre pole is smaller in diameter than
the hole through which it passes, it
leaves a circular space between the two.
It is in this space that the moving coil is
placed. In this position it is in a very

intense part of the magnetic field. The
coil itself is wound with aluminium wire
(for lightness) on a very light cylindrical
former.” The former is attached at one
end to the cone. Wires from the receiving
set arc connected to the coil. Current
from the set passing through it makes
the coil move across the magnetic field,
that is in or out, piston fashion, between
the magnet poles. Every fluctuation
in the current from the receiver caused
by the items being received produces
varying backwards and forwards motions
of the coil. This in turn moves the
cone and creates sound waves. See
LOUD-SPEAKER.

Mutual Conductance

The efficiency of a receiving valve is
largely dependent on the ratio of the
change in anode current to the change
in grid voltage. This ratio is called the
mutual conductance of the valve and is
given in milliamps per volt. It may vary
in different valves from about 1 mA./volts
to 4 mA./volts. A valve with as high a
mutual conductance as 4 mA./volts
would give exceptional amplification
when used in a suitable circuit.

If a valve has a high mutual con-
ductance figure it means that quite
feeble variations in the voltage of the
current fed to the valve will produce
comparatively large fluctuations in the
output current. In other words, feeble
signals will be magnified on passing
through the valve and thus become very
much stronger. See also AMPLIFI-
CATION FACTOR.

Neon Lamp

A well-known type of neon lamp is
illustrated in Fig. 8. In size and shape
it is similar to an ordinary electric bulb,
but instead of containing a filament, the
two connections from the contacts on
the cap are taken to two metal electrodes.
One of these electrodes is a little metal disc
about the size of a halfpenny, while the
other is a spiral of wire shaped something
like the old-fashioned™ type of beehive.
The two electrodes do not touch one
another. The' air is expelled from the
bulb and it is filled with neon gas.

When a neon lamp is connected to an

H.T. battery or to the mains the electrodes

glow a peculiar yellowish-orange colour.
wireless a neon lamp has certain uses
in transmitting circuits and as a visual
indicator in some types of wavemeter.
Its chief use for the amateur is as a
circuit tester. For this purpose the
lamp is connected in
series with a battery or
the mains and two test-
ing prods. Naturally,
when the prods are con-
nected together the cir-
cuit is completed and
the lamp glows. If,
however, the prods are
connected to two points
which should be insula-
ted from one another,
the lamp will provide
a searching test of the L
insulation. A leakage Fig. 5.—A Neon
will cause it to light lamp.
up and go out again at regular intervals.
The shorter the time is between each flash
the greater is the leakage. With a very
high resistance between theiprods, there
may be several minutes between each flash.

July 15th, 1933
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Our Tame Artist on Holiday

QOur tame artist has recently taken an
undeserved holiday, thank goodness. As
he works in Indian ink he has gone to
Blackpool. He sends us the enclosed
photo of a set that he has built. Notice
the slugs on the down lead. The photo-
graph 1s accompanied by the following
letter :—

Sir,—** I beg to enclothes a foto of a set
wot I have bilt wot wont work. Can you
see wots rong ? I have checked over the

Can you send more? I enclose the
thereticle. Love & XXX.—Asn.”

[As we have entirely run out of long waves,
and have only a few selvedges left, we are
quite unable to help him, and wunder the
csrcumstances, suggest that he should jump
;'%o]thc sea with a millstone tied to each foot.—

American Type Valveholders

Sir,—Apropos the article in your issue
of June 24th last relative to Clix American-
type valveholders, we would inform you that
the undermentioned company has been offer-
ing laminated bakelite holders of this style
suitable for both English and American
4-pin valves for several months.

We have just perfected a similar holder
for English type 5-pin valves which will
be on the market in a few weeks. We
also offer terminal blocks of the socket
and push-button type and a wide range of
eyelet lugs. Several of the large manu-
facturers have already standardized these
parts.—CARR FASTENER CoMPANY, LIMITED

The Editor does not necessarily agree with opinjons
expressed by his correspondents.

(Nottingham Road, Stapleford, Notting-
ham).

Another Reader’s Thanks

Sir,—May I take this opportunity of
thanking you for the quality of the matter
to be found week by week in your very
practical paper, which I have taken since
the first number. I also have the Encyclo-
pedia, which I find invaluable in matters
electrical, quite apart from. wireless. May
you continue to have the success you
deserve.—GEo. E. BrRiopoN (Barnsley).

Some Suggestions

Sir,—I have to acknowledge receipt of
copies of Complete Wireless and PRACTIOAL
WiRELESS, for which I thank you.

May I be permitted to make one or two
suggestions. I think that for binding
purposes, advertisements should be kept
entirely separate from all reading matter,
so as to facilitate binding, and conse-
quently cheapening it. After all, nobody
wants to bind advertisements.

Again, the small inserts such as “ Do
You Know ” and * Solve This” contain
some very useful information. Could
these not be put somewhere with the
advertisements where cutting them—your
suggestion—would not disfigure the rest

(Continued on page 582)
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BUILD

your own Mains Unit

Get to know all you can about “your Mains
Unit by building it yourself, the Heayberd
way. A simple job—just wiring up com-
ponents which are already assembled and
mounted on the metal base, Everything
provided—including sterling Heayberd com-
ponents, Westinghouse Rectifier, fuses, metal
safety case, blue-print and instruction book-
lets, etc. The model described below is suit~
able for the majority of modern receivers,
HEAYBERD C.150 ASSEMBLED KIT

Qutputs: 25ma. at 120v. or 150v,
Tappings ;. 40/110v. Var., 60/130v, Var.,
and 150v. Fixed. Price .. 76/«

Guaranteed Three Years

5 cisi @ for Heayberd

handbook on

Mains Working
1 enclose 3d stamps for
New Handbook of Mains
Equipment. Packed with
‘\Technical Tips, Service
Hints and diagrams

Address
Prac.

...... LI B W W e = WAL & t1mm @ WRG LS A A AR

F.C.HEAYBERD & Co.,

10 FINSBURY STREET, LONDON, EC.2.
One minute from Moorgate Stn i

DO YOUKNOW?

—THAT the volume of the output of a receiver
is modified by the matching of the loud-speaker.
—THAT care zhould be exercised when
connecting a pilot lamp to an already ganged
¥ receiver.

—THAT the fitting of a gramophone pick-up
tshould also be carried out carefully if the
receiver employs ganged tuning circuits.
~—THAT second channel interference in a
superhet may be modifled by adjustment of
the 1F. trimmers.

—THAT several new ‘electrical-musical ®
instruments are now being developed in this
country and abroad.

—THAT gramophone records form very good
testing media for amplifier output, and
speaker curves.

—THAT it is aiways advizable to exclude the
transformer primary from the anode circuit.
—THAT special loud-speaker chokes are now
obtainable for use In eliminators primarily
designed for maina energized loud-rpeakers.

T 4ra 00t e 802 00 00 0 @0 B 01 Ors 0 0

: NOTICE
The Editor will be pleased to consider articles of a
ractical nature suitable for publication iri PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the vame and
address o
himself responsible for manuscripts, every effort will be
made Lo return them if a stamped asid addressed envelope
is enclosed. 4ll correspondence intended for the. Editor
showld be addressed : The Editor, PRACTIOAL WIRELESS,
Geo. Newries, Lid., 8-11, Southampton Street, Strand,
w.Cc.2. X o
Owing to the rapid progress in the desigil of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developinents, we give no warranty thal
aratus: deseribed sn our coluning is nol the subject
of letters patent.

the sender. Whilst the Editor does not hold

Famous Maker's Offer | Radjo-Gram
s £5 CABINET for 65,’
SEVEN DAYS' FREE TRIAL
(OR 10/- MONTHLY)

Polished Oak! and Plano builtt
The acoustio Tone brings a fine
thrill, Makers t0 Radio-Press,

B.B.C., 3,000 clientele,
MODELS FROM 35/- to &£15.
Photographs and L?{ F}’}EE.
ano-Tone

PICKETTS cabinets,
(P.R.), Albion Road, Bexicyheath

FIT THIS
ELECTRIC
CLOCK

7O YOUR SET?
NO MAINS NEEDEOD'!
KEEPS CORRECT TIME!
NO WINDING I

Works off small battery lasting 12 months, or can
be plugged imto G.B. battery without affecting recep-
tion. Uses practically no current. Fits into hole
33in, dia. in any panel up to iinm. thick, Easy to
fix—no serews required. Onl
lin. from front of panel to bac
of case. Swiss movement. Hands
set from_ front. Nickel - plated
bezel. Useful addition to any

8e6,
MFG. Go., Ltd.,
%Ievptn.nsg.n Orisp Road, COMPLETE WITH BATTERY

Hammersmith 8. e ——— |
Telephone : Riverside 6393 POSTAGE GD

NOB FOR SETTING HANDS X
| T Y-SHAPED BAR
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HOME-MADE
ATMOSPHERICS

Before resigning yourself to
‘‘ atmospherics,” examine your
receiver for faulty contact points.
Then fit Clix Perfect Contact
Terminals, Plugs, Spades, Valve-
holders, as consistently used by
the designers of ¢ Practical
Wireless > sets, and enjoy
reception free from home-made
interruptions.

!

P
TERMINALS
Bpeclal collar
prevents cor-
roslon.
Large 2d.
Small 14d.

VALVEHOLDER!
as specified for the

““ Arcady ” Portable!

5-PIN 7-PIN 1

9d. 1/-

‘“MASTER ¥
PLUGS
Firm grip and
full contact

with ANY
battery socket.
1id.

Write for New
Clix  Folder {

(¥
“N. == = — ==
LECTRO LINX Ltd., 79a, Rochester Row, Londen, S.W .1,
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COMPONENTS

-

BULGIN
POWER "“TRANSCOUPLER"

A NEW editlon of an already famous
component, especially suitable for
Class B. The fed-trunsformer has a
primary tnductance of between 70
and 90 H., accordipg to signal
strength, and the ratio has been raised
to 4: 1. The anode reslstances areof a
new power wire-wound type rated
at 3 watts. Mounted in the Bulgin
Universal Bereening Case, frosted
aluminjum finighed. :

1 2/6 each.

List No. L.B.1.

BULGIN
DRIVER TRANSFORMER

A NEW and efticient transformer of
special type to couple the driver-valve
to the Class B output-valve. The ratio
is 1:1 per whole, or 2:1 per half-
secondary, The D.C. resistance of the
primary is 860 ohms and its induc-
tance of the order of 27 H. at 2 mA.
[9] The D.C. resistance of the sccondary
is only 270 uhms total.  sgme

List No. L.B.2, 12/6 each.

BULGIN

TAPPED OUTPUT CHOKE
This NEW Bulgin Tapped Choke acts
as an auto-trapsformer providing
ratlos ot 1:1, 1.16:1, 125:1,
1 , 2:1, 26:1, and 8.5:1.
T! .C. resistance is approx. 2 by
215 ohms, and the Inductance is of
the order of 949 H. at 10 mA.

List No. L.B.3. 12/6 each
Send 2d. for 80p. Catalogue “N."

A. F. BULGIN & CO., LTD.,
‘%L a Class alone. Abbey Road, Barking, Essex.

The Amplion Plastape aerial renders all
other outdoor and indoor aerials obsolete.
Actually, there are ten aerials in Plastape,
for every 30ft. length consists of 10 finest
quality drawn copper wires, each enclosed
between strips of rubber, making a total of
300 feet of carefully insulated aerial. This
ensures super selectivity, a fine volume
from distant stations and eliminates all forms
of interference.

Amplion Plastape can be fitted in a few
minutes. It lies flat against walls, doors
and windows and can be effectively con-

Plastape Twin Wire for wiring speaker extensions, etc. (Available in three

colours.) .
30 feet (in carton) ..

4d. per yard (on 100 yard reels.

15 feet 00 ol 00
30 feet 3

3d. per yard (én 100 'yard r'céls.) '
Full instructions enclosed with every Amplion Plastape.

Amplion (1932) Ltd., 82/84, Rosoman Street,E.C.1

cealed beneath lino] rugs and carpefs;
Supplied in three colours—red, grey and
buff, to match any colour scheme.

Get an Amplion Plastape to-day and make
sure that your set is getting everything it
is capable of receiving.

Order from your dealer; in case of diffi<
culty write to Amplion (1932) Ltd.

Amplion Plastape Self-Moulding Aerial’
30 f1. length (300 ft. actual aerial wire) 3/6
20 ft. length (200 ft. actual aerial wire) 276
15 ft, length (150 ft. actual aerial wire) 2/«

(Specially made for Super-hets),

3l4

y
Plasltlapc Earth Wiring, a neat and tidy substitute for unsightly found wire
earths.

i
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PRACTICAL LETTERS
(Comtinued from page 581)

of the paper. These are only suggestions.

But I think the paper sufficiently useful to

warrant the alterations.

Wishing PracTicAL WIRELESS the success
it deserves.—S. W. CLARkE (Rawal Pindi,
India).

[What do advertisers think of this sug-
gestion #—Eb.]

should .not exceed 200 words in length

Club Reports
and should be received First Post ecach Monday
morning for publication in the following weck’s issue.

SLADE RADIO

‘“ Tuning, how and why,”” was the subject of a
recent talk given by Messrs, N. B. Simmonds and
G. T. Peck. Mr. 8immonds, taking the theoretical
side, gave an explanation of wireless waves and how
they are received and tuned. This was followed by
details of impedance and reactance, also the effects
of varying slze of coils and condensers was explained.
Mr, G. T. Peck, who took the commercial side, de-
scribed the early efforts at coil making and also modern
coils, including the super type, and this was followed
by a short description of the actual manufacture of
modern coils. The society, which offers exceptional
facilities, will welcome anyone interested. Hon.
Sec., 110, Hillaries Road, Gravelly Hill, Birmingham,

A talk on * The use of instruments for testing '’
wag given by Mr. S. Lambert at another meeting
of the above-mentioned society held recently.

After giving a list of relative resistances of metais
he went on to quote the figures for a number of various
types of aerials each of a standard length. Figures
were also given of tests recently made on different
types of earths. A few words on insulation followed,
after which actual values were given for a number
of fixed resistances, which were tested, the results
proving very interesting. The use of a bridge megger
was lfully described and the members shown how to
use fit.

FEDERAL RADIO SOCIETIES COMMISSION

This society aims to promote goodwill and fellowship
hetween nations by encouraging correspondence between
members of the commission. Societies represented
by the organization are the International Radio Society;
the Anglo-American Radio and Television Society,
the International DX'ers Alliance, The Transcontinen-
tal DX Club (of Hawthorn, N.J.), the New Zeuland
DX Club, and the New Zealand DX Radio Association.
Particulars of any of the societies represented in the
¥'.R.S.C. will be forwarded by the British representa-
tive, Leslie W, Orton, 11, Hawthorn Drive, Willow-
bank, Uxbridge; the United States representative,
Karl Halpern, 495, East 3rd 8t., New York City,
or the New Zealand represenfative, Eric Watson
37. Chancellor St., Shirley, Christchurch. Apply to
your nearest representative.

ANGLO-AMERICAN RADIO AND TELEVISION

SOCIETY

The South London Branch of the above society
will reopen on July 21 next, and any member or
any other person interested is invited to appiy by
letter to the secretary for full partlculars. The
above branch will have a room, where all experiments
will take place. Included in the proposal programme
for the next three months are the following itetns.
Tours of some of the transmitting stations and
radio manufacturing works; visits to some of our
other branches ; dances, lectures, and demonstrations
of radio apparatus, etc. Will old members please note
that member nymber G-760 LM has transferred
to the West London Branch as from May 18 last.
A concert will be given on July 22, at 7 o’clock, at the
South London Branch, For full particulars apply by
letter to :—W. Cope, Hon Sec.,7, St. Alphonsus Road,
Clapham, S.W.4.

BURTON-UPON-TRENT AMATEUR RADIO SOCIETY
At the meeting of the above Society held on Tuesday,

June 20, a lantern lecture on Catkin valves, kindly
repare(f by the Marconiphone Co., was read by the
on Sec,, Mr. W. A. Mead, G6YY.

The Society held its annual outing on Sunday,
June 25, when a party of members travelled to Liver-
pool by motor coach, Lunch was taken at the Angel
Hotel, Dale Street, after which the party went by over-
head rallway to Seaforth Sands, where the P.O. Radio
Station was visited. Various outings are being arranged
by the committee during the summer months, and
the Hon. Sec. will he pleased to hear from anyone in
the district who is interested. Full particulars can be

obtained from the Hon. Sec., 180, Burton Road,
Burton-on-Trent. Or phone Burton 2835,



July 15th, 1933

_ PRACTICAL WIRELESS

583

-

SPECIAL NOTE

‘We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arigsing from the construction of receivers
dcscribed in ounr pages, from articles appearing
in our pages, or on general wireless matters.
‘We regret that we cannot, for obvious reasons—

(1) Supply circuit diagrams of complete
multi-valve receivers.

(2) Suggest alterations or modifications of
recelvers described in our contem-
poraries. .

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer gueries over the telephone,
Please note also, that all sketches and drawings
which are sent to us, should bear the name
and address of the sender.

" JUERIE =
NQUIRIES

by Our Technical Staff

LET OUR TECHNICAL STAFF SOLVE

E

‘If a postal reply is
desired, a stamped ad-
dressed envelope must

be enclosed. Every
guery and drawing
which is sent must bear
the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11,

Southampton St., Strand, {London, W.C.2.

quency chokes between the mains and your set.
‘Whatever is the cause of your difficulty it would be
made worse if the earth lead were poor, so it is sug-
gested that this item should receive carcful attention
before proceeding further.

AN ELUSIVE FAULT

¢ 1 have a cahinet A.C. receiver, which has suddenly
started to play some peculiar tricks. After the set has
been on for some time the volume suddenly becomes
s0 much reduced that signals only are Just audible.
Sometimes if the set is left switched on it will right
itself without anything being touched. What do you
think is wrong ? ’——H. J. N. (Newcastle-on-Tyne.)

Your experience seems to point to a loose connection
or some similar fault. Very probably one of the
valves is making intermittent contact in its holder or
perhaps a feed resistance has developed a partial
open circuit. The only sure way of tracking down the
trouble is by a systematic test, but a start can be
made on the components just referred to.

MAINS HUM
** Could you expiain how I can stop the hum | get on
my set which is worked from a D.C. mains unit. The

set functions perfectly -in the house next door, but-

immediately it is brought into my own house the hum
becomes troublesome. | am told that the houses are
wired up in pairs and as | am on the negative main
this is the cause of my trouble. 1s this so?’'—
R. K. (Leyton.)

Most D.C. supplies are taken on a three-wire system,
of which the centre wire iz earthed and connections
to alternate houses are taken from the carthed
** neutral '’ and from one of the outside wires. Thus
in one house the negative main is earthed, whilst in.
the next it is the positive which is earth connected.
When the positive is earthed the negative is *‘ live ”
and ‘must consequently be thoroughly insulated from
any earthed object. This probably explains your
diffieulty, since being on the negative side it wili be
necessary to connect your earth lead to the set through
a large capaeity, say 2 mfd., condenser. It would,
also be desirable to insert a fixed condenser in series.
with the aerial lead-in, if thisis not already included,’
in order to prevent the possibility of a short due to
the aerial touching any earthed object, and also as a
safeguard against receiving a shock while operating
the set. If you find that the hum stfll remains after
attending to the two latter points it will be evident
that it Is being caused by roughness in the mains
supply, or by the pr of high-freq currents
set up by a machine connected to your side of the_
mains. In that casc it might be best to call in an
engineer from the electric power company, but you
might try the effect of connecting a high-frequency
choke In serics with the negative mains lead.

PREVENTING INTERFERENCE

¢+ | found the other evering on switching on my set
that an interfering station could be heard all round
the @ial. Suspecting that the aerial tuning coil might:
be wrong | fitted a new one, but without result. It was
eventually found that the station which | could hear:
was the one which my nextdoor neighbour was listening
to. 1 tried removing my aerial connection, but the
interfercnce was still there, although not quite so loud.
Can you please tell me how 1 can get over my difficulty 2
—L. 8. B. (Eastbourne.)

From your description it is perfectly clear that the
interference is caused by your neighbour's set and we'
are inclined to think that it is due to oscillation. If
the set were a superheterodyne of rather old-fashioned
design the trouble would be quite understandable,
but you do not give any details on this point. You
might be able to effect a cure by screening your tuning
coll, bat it would be better if your neighbour also did
the same, or otherwise modified his receiver. There is

another aspect of the case which would apply if both -

sets were driven from the D.C. mains, because it would
then be an easy miatter for the interference to be
transmitted via the mains leads, The trouble could
then effectively be prevented by connecting high-fre-

DATA SHEET No. 43

Cut this out ecach week and paste it in a Note-book.

WEIGHT OF METALS COMPARED WITH
WATER.

Water weighs 62.3 Ibs. per cu. ft. 0.036 Ibs. per cu, in.
80 5 0.002

Ajuminjum ,, 1 P woom ow
Iron » 480, » 0263 ., .,
Brass w 510, w 0.206 .0,
Copper » B850, ,, , 082, .

Silver . 887, » 0380 , ,,
Lead e ol _,. » 0411
Gold ey ., » 0500 ,, ,,

CIRCUITS WANTED

¢ 1 should like to know whether you have any biue-
prints of an R.C. coupled sct, and one using two trans-
tormers, hoth of which would work from eliminatdrs.
I have seen your list of hlue-prints, but there is no
mention of the R.C. stages or the transtormers.”’—
(W. 0., Standlois, Mont.)

Several blue-prints are obtainable using the methods
of L.F. coupling you refer to. The Hobbies Three
employs two transformers and a special commercial
tuner and the Autokoil Reinartz is a similar type of
circuit, but employs a different make of tuner. The
Straight Three employs plug-in coils and has one re-
sistance stage and one transformer stage. These blue-
prints are obtainable at 1s. each from these offices.

NEIGHBOUR AND INTERACTION

Most evenings | find on switching on my
set | can hear a station right round the dial on
both wave-lengths. [ suspected the coit and have
changed it, but to no purpose. I have since found thatthe
station | was getting was the same as my neighbour
was tuned to. [ removed the aerial, but that did not
improve matters. Regionals or foreigners, whatever
they happen to be receiving, all come in on my set.
When my neighbour shuts off her set my trouble
ceases.”'—(C. F. C., Southampton.)

The interference of which you complain is probably
aggravated by the fact that your aerial coil, and also
that in your nelghbour’s set is unscrecned. Try the
effect of screening the tuning coil, and make quite
certain that your earth is damp and of low-resistance.
Make certain also that your aerial runs as far away
from, and at as great an angle to, your neighbour's
aerial as possible.

HUM AGAIN

“1 am at a loss to cure the hum which has arisen
in my set. [ have built a three-vaive A.C. mains set
and mounted all the parts on a neat, thin baseboard.
Every part and every connection has been traced as
correct and sound, and yet | cannot listen owing to the
Joud hum. 1 have read your previous articles on the
subject and made all the usuval tests. But ) cannot
trace the cause. You may take it that ail heaters
_are accurately earthed at the centre tap, and all cathodes

YOUR PROBLEMS

EThe coupon on this
{ page must be attached
to every query.

are correctly connected. Cam you offer any expia-
nation ? ’—(T. H., Bromley.)

There are, of course, varlous small isolated peoints
which can be responsible for hum, and a book could
be written giving these. Generally, however, the
points which have been given in our various articles
are sufficient to enable hum to be traced, You say
you have been all through these and yet the hnm
persists, Can you examine the following point. You
say that the set is huilt on a neat, THIN baseboard. If
the laminations in the transformer or smoothing choke
are slightly loose, the vibrations may be transmitted
to the valves via the valveholders, so remove the
fixing screws of these parts in turn and hold them off,
the baseboard. You may find that this will effect a
cure.

WEAK OUTPUT .

] have made up an amplifier to work from 2 gramo-
phone, using a Pentode which the makers state gives a
2 watt output. I have carefully checked connections,
but canmot get enough volume. | should say it is not
1 watt. The valve has been tested and is C.K., and
all the voitages are checited and proved correct. The
anode current of the Pentode has also been measured
and is right. Can you offer a suggestion as to the lack
of volume ? *'—(W. L., Glasgow.)

The valve will, of course, only give the 2 watt output
when fully loaded, and if you are using the Pentode
only, you are obviously not loading it from your
plek-up. If, however, you have some step-up between
pick-up and pentode which fully loads it, and still fail
to get the maximum output, the reason is to be found
in the incorrect matching of your output load. The
maximum undistorted output from_a valve is only
obtalned when the optimum load is employed. This
figure showld be given on the pamphiet accompanying
the valve, and you =hould verify this.

ANODE CURRENT

“ ] recently hought a small mcter and have been
checking over my set. [ found all voitages as they
should be, but am rather puzzled at one point. 1
cannot get any voltage in the anode of the detector
valve. The set works perfectly, and therefore the
valve appareatly must work. Why cannot | measure
anf' voltage there ? *’—(G. T., Northampton.)

f the valve is working on the anode-bend principle,
you are probably using a very high vaiue of anode
resistance, and resistance-capacity coupling the valvg
to the following one, Your meter is no doubt of the
cheap moving-iron type, and you have no doubt -
simply connected it from earth to anode. As the
value of the anode resistance is much greater than your
cheap meter, the movement of the necdle on the latter
is too small to be noticed. If you can get hold of a
good moving-coil meter you will no doubt find that
quite a substantial voltage cam be read across the
point in question,

SHOCKS FROM 'PHONES

“ | have made up a one-valve set, using a metallised
general purpose valve. When | was testing out, 1
did not get any signals at first, and was testing different
parts of tha set. When [ touched the valve to mako
certain it was firm in its socket ) got a nasty shock.
Can you say what is wrong ?  The set works all right
now.*’-—(Y. S. C., Leeds.) -

You say it is a one-valver, and we therefore assume
you were using headphones. These are joined in the
positive high-tension lead, and the metal coating of the
valve is joined to the earth line, which is H.T. negative.
Any small lack of adequate insulation on the head phories
wounld result in your head recelving contact from
H.T. positive, and obviously when you touched
the covering of the valve (in other words H.T. negative)
you completed the short-circuit of the H.T. battery
through your bedy. Examine the ’phones and see
if any metal is bared and making contact with the
leads.

FREE ADVICE BUREAU

COUPON

This coupon is available until July 22nd, 1933,
and must be attached to all letters con-
taining queries.

PRACTICAL WIRELESS, 15/7/33.
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REVIEWED BY AJAX

To save readers trouble, we undertake to send on
catalogues of any of our advertisers. Merely state, on
u noatcard the mames of the firms !rom whom you
require catalogurs, and address it to *‘‘ Catalogue,’*
PRACTICAL WIRELESS, @eo. Newnes, Ltd., 1
Southampton St., S!rand London, WW.,C.,2, 1w nere
advertiscrs 1naka a charpc or rcqulre postage, this
should be enclosed with am)iu:ahon.v Jor ca!aloguu No
other correspondence whatsoever should be enclosed.

WEARITE COMPONENTS

HE pew Wearite Class B components are fully
described in their riew pamphlet, reference C.B.
2263, In addition to a fairly.complete description.of
the princlple of amplification bearing the name Class B,
circuits, an oscillogram, and a table enable the reader to
obtain a clear understanding of the circuits and the
Wearite components which are manufactured for use
in sueh arrangemients. These range {rom a Junior
Driver Transformer at 8s. 6d., to a Senior Model at
13s. 6d. The new season’s productions are described
in a further folder, which includes all the more im-
portant Wearite components. Amongst these may be
cited the Nucleon coils (the new iron-core tuning
inductances), switches, rheostats, mains transformers,
chokes, Paxolin formers, whistle filters, etc. The
folders may be obtained on application to Messrs.
{yri%ht & Weaire, Ltd., 740, High Road, Tottenham,
N. 17,

EDISWAN H.T. BATTERIES
SEFUL information concerning the Ediswan H.T.
and grid-bias batteries is given in a neat booklet
issued by the Edison Swan Electric Co., Ltd. Users
of these batteries who wish to know how to obtain
the maximum length of life from them, together with
the highest quality of reproduction from their sets, will
find the information in this booklet, which also contains
a handy fwo-page chart for logging stations.

IGRANIC PRODUCTS

IN an uttmctlve booklet issued by Igranic Electric
td., a full range of their well known com-
poneuts 15 listed. Amongst the various items shown
arc plug-in short wave coils, H.F. chokes, fixed and
variable condensers, slow motion dials, L.F. trans-
formers, mains transformers, potentiometers, and a
series of push-pull and other switches, For radiogram
work there is also the °' Igranovox " pick-up and a
response corrector, which is designed to afford the
requisite compensation for the deficiencies of the
record at the lower frequencies.  Constructors who
look for high-class workmanship in their components
would do well to obtain a copy of this booklet. The
address is 149, Queen Victoria Strcet, London, E.C.
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.Replies to Broadcast Queries

C. SyiTH (Gravesend) : Regret, cannot trace GOXY
in publlshed Hsts; write to Radio Society of Great
Britain, 653, Victoria Street, S.W.1l. PURPLEMIST
(Manchester) ; G2X1, Capt. E. 8, Davig, 12, Hyde
Park Pl, London, W.2; G6RK, R. E. Summerfield,
1, Newhall Street, Birmingham ; cannot trace G6AS,
G2HL, GB?X ; cannot trace 2A0C, but undoubtedly
an experimental ‘* artificial aerial station.”” E. A.
HARDWICK (Somerset) : G5TX is the Portable call
of G5TZ,W. G. Sherratt, 11, Bath Road, Cowes (1.0.W.);
G6QH, J, Tamblyn, Barkla Shop, 8t. Agnes (Corn-
wall) ; G5YJ, Maj. W. H. Oatcs, 195, Hammersmith
Road, Hammersmith, London, W.6; G5RJ, W. (.
Rose, 14, Park Way, Raynes Park, London, 8.W.20;
G6RL, R. F. Loomecs, 14, Nursery Close, Wickham
Road, - Shirley, Croydon (Surrey). G2WP, P. L.
Wuters, 18, Purk Road, Whalley Range, Manoheﬂter H
GOFN, 8. A. French, (1 Valetta,” Alnwickhill Road,-
Liberton, Midlothian (Scotland) ; @8KZ, W, McKenzie,
183, Great Junction 8t., Leith, Edinburgh (Scotland) ;
G3QB, E. J_Reld, 120, Mill Lane, Kilburn, London,
N.W.6; regret, cannot “trace the folloyvmg\ call-signs
in latest publis‘)ed lists : G2HN, G2AB, G5NO, G&JC,
G5RD; G6QS, "G5MM, GGLB, G5PE, and GOGY.
For Humzary, write to Kurt, Nekolnv, JHungarian
Short-wave Amatéur' Society,” 1, Zirzen” JanKa utca
14/b, Budapest ; -for Poland,
Lwow, Poland ; for Switzerland, USKA-QSL Servme,
Postfach Zurich 2 2, Swntzerland for Czechoslovakia,

A.V,, Box 69, Praha 11, Czecho&lovukm for Por-
tugal, Rede dos Emissores Pomzyuesu, Rua Primeiro
de Dezembro 33-3, Lisbon, Portugal; for Italy,
Assoctazione Radiotecnica Italinna, Viale Bianca
Maria 24, Milano, Italy; for Germany, D.AS.D,
Blumenthalstrasse 19, Berlin W 57, Germany ; for
Luxembourg, Jean M. Fontaine, 13, Rue Joseph 11,
Luxembourg. PURPLEMIST (Mnnchester) r5QY
H. C.'D. Hornsby, 7, Lansdowne Terrace, Gosforth,
Newcastle ; G2RA, F. ¥. Warner, 220, Folly Lane,
Swinton, Manchester.

UNIQUE SPEAKER BARGAIN

GENUINE 1933
LINCOLN-STEWART|
P.M. M.C. SPEAKER]

Complete fidelity of reproduc-
tion is assured h the
Lincoin-8tewart P.M. Moving
Coil 8peaker. Includes uni-
versal transformer for all
types of output valves. Wil
handle fmmense output with-
out distortior and is guaran-
teed in every way. List Price
39. 6d. Bpecial offer to
PracricAL WIRELESS readers.

{carriage paid) 16/11

Diam. of cone, 8", depth 4}°
Cash or €.0.D.

PEARL & PEARL
190, Bishogsgale, London,

Every Speaker
Sully guaranteed.

i Post Fres from 362 Valves are FULLY GUARANTEED, have
as high characteristics as any valve (British
or Foreign) and are NON-MICROPHONIC.
They are BRITISH ALL THROUGH —made
of British materials, by British workers, with

3 6 British capital.

R.C., H.F., L.F,, or Det., 3/6. Power, 4/-. Super-Power,
4/6 $.G. or Var.-Mu. ., 7/6. Pentode type, 10/-,
Al in 2v,, 4v., or 6v, Metallised 3d. exira

[ CLASS B » 2-v, filament, 9,_

7-pin base,
% IMPORTANT! The 362 UNBREAK-
ABLE METAL VALVE (patent) will be

releasedshortly. Thisalsowill save you 50%.
Cash with order.

DIRECT BY POST FROM THE
ACTUAL MAKERS AT 509, SAVING

Cheques and P.O.%s must be crossed and made payable to:—

THE 362 RADIO VALVE Co., Ltd. ibeit W. loi 415, Mare Street, Hacknei, LondoniE .8 W.C.2

If you are
making a
“ PRACTICAL
WIRELESS ”
RECEIVER

use a

“PRACTICAL
WIRELESS "

Obtain
jou | | BLUEPRINT,
Volume
from a Bat-
3 tery Set at
3 / Negligible Cur- -
i ; rent Drain by
using the 362
/ l Class B" Valve, each from The Pub-
lisher, Geo. Newnes,

Lid,, 8-11, Southamp-
ton Street, Strand,

ADVE RTISEMENT INDEX

Amplion (1932) Lid. 00 98 Page 532
‘Bulzin, A. F., Lltd Lo R
lvern, Ltd. SE 5o -9 567
Cossor, A. C., Led. .. S0 lnsldc Front Cover
‘Electric Co., Ld. .. > . .. 575
Graham Farish. Lid... - . -
Gramophone Co., The .. o .. Back Cover
Heayberd & Co., F. C. 50 . .. 581
Jgranic Electric Co,, Ltd. .. o9 o .. BIb
i—ac son Bros. .. - o= 0o .. 567
ectro Linx, Ltd. .. o T .. 582
London Radie Supply Co. .. oo 4 .. 584

New London Electron Works, Ltd os  Page 584
Newnes Oudme of Wireless "> .» Front Cover Strip
Newnes * Hohday Annunl 00 50 -

Newnes® “ Tit-Bits * Inside Back Cover
Newnes Home Mcchamc Books lrmdc Back Cover
Pearl & Pearl .. 59 =3 0o .. 584
Peto-Scoty, Ltd, 5o .o 00 A 573
Pickett Bros. .. 6o e . - 581
Pioneer Radio Co. . 5o . 3 - 584
Riverside Mfe. Co., Lid. .. . .. 581
The " 362" Radio Valve Co, . - - 534

LK.XK.. Bielowskiego 6,-

Interesting items relating to

the latest developments an-

nounced as we go to press.

Where desirable further details
will be given later.

NEW COSSOR VALVES .
TWO new Cossor Valves are now ready for distribu-
tion. - These are both Mains valves and are a
Variable Mu Pentode, type MVS/PEN, and an H.F.
Pentode, typc' MS/PEN. Both arc fitted withta
seven-pin base with the suppressor grid and the
metallised coatings brought out to scparatc pins.

NEW COLUMBIA PICK-UP
THD latest Pick-up from the Columbia factory is
fitted with a hum-bucking coil,’ enabling it to bg
used with synchronous driven turntables. Thus is
another improvement inthe design of pick-ups brought
into effect. Inaddition tothisfeaturethere are several
important improvements, and these wlil be -fully
dﬁscrilbed in a complete test report to be published
shortly -

FAMOS 2 Magnet bal. arm, speaker units, large

4 polo type. List price, 21/-, to clear &/-.

AMPLION cono speaker unit in Walnut domed-

top cabinet, 7/6 complete.

ERICSSON 2-1 (suit 3-1) L.F. Transtormers.

Listed 17/6; each, 3/3.

AMPLION  speaker units,

reduct, Each 2/3.

All new and guaranteed and sent carriage free UK.
EE RADIO NFETG. TD.,

PION
COPTIC STREET, W C.1. Museum 9607.

I#ﬁﬁ%#ﬁ%ﬁ#ﬁﬁﬁ%%ﬁﬁkﬁﬁﬁxﬁﬁﬁ

"EASY TERMS

§ Everythmg Wirslesl supphed on lowest terms. Prompt ﬁ

delivery guarant: ee
NEW BLUE SPOT 99 PERMANENT-
MAGNET MOVING-COIL UNIT.
Cash Price £2/19/6; 5/- with order and 11 X
monthly payments of 5/6. *
CLASS “B?” KIT, consisting of Multitone X
driver trans. and output matching choke.
Cossor 240 B. valve and valveholder. In-
struction book with every order. Cash Price ¥
£1/13/3 or 6/- with order and 6 monthly pay-
ments of 5/6.
12 EXIDE W H. HIGH-TENSION ACCU-
MULATORS (120 volts, 5,000 M/a). The
cheapest and best High Tension Supply
where Mains are not available. Cash Price
£3/13. 7/- with order and 11 monthly pay-
ments of 7/-.
NEW MULTITONE CLASS “B" UNIT.
Ready for wuse. Including Valve. Cash ¥
Price £2/11/6. 7/- with order and 10 monthly #
payments of 5/-. (Descriptive leaflet on request) X
X ALL CARRIAGE PAID. QUOTATIONS BY REIURN
To avoid delay, will customers kmdly send first
payment with order,

2 LONDON RADIO SUPPLY Co., &

ﬁ 11, OAT LANE, NOBLE STREET, LONDON, E.C.2 x
thw National 1977

I%)&%M)&k%%%##%ﬁ#%%%%ﬁ%k%%ﬁ%.

IF YOUR RECEPTION
IS INDIFFERENT

l" yc MADE BROADCAS

wWH

E\_F_CTRON S SUPER - A'ER/AL

wi I.I. MAKE IT BETTER

because it definitely in-
creases siganal strength,
and cuts out interference,
The most selective aerial,
protected by the heavy
rubber insulation, which
abolishes masts, insula«
tors and separate leads-
in. The first and only
efficient invisible or in~
door aerial. Lightning
proof—you can get your
£100 Free Insurance, to-
day from any dcaler.

|00Ft 36: 15/ 276: 50k 19: 25k I

THE NEW LONDON ELECTRON WORKS LX28 EAST HAM LONDON E.6.

?

Over 75 per cent,

!(30( %%%

36 306 3 306 306 30 20 30 36 306 3 30K X 3 2638 6 06 X6 XE K
ﬂ%ﬂ%ﬂ%%%%

%%
ﬁ%ﬂ%%
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£a(

FOR WIRE

CASH
AWARDS

LESS

LICENCE HOLDERS

£ aG wili be paid
Licence No.

£z will be paid
5 Licence No.
£lo will be paid
Licence No.

to holder of
AD 8345991

to holder of
AO 796124

to holder of
AP 054130

,g will be paid to holders of
Licences:

330762 AM (095264 AM 061548 AK

4432275 AL T712)

2 will be paid to holders of
Licences:

AH 003694 AK 503512 AM 583573 AM 238930 AO
Al 723500 AK 44365 AWM 293466 AN 366478 AO
Al 644494 AM 739026 AM 973200 ,u 770763 AQ
AJ 600203 AP 493005 AM 128803
AJ 123499 AM 31152 AN 692923 AN 06C111  AO
AJ 3GB402 AM 006950 AN 244545 AN 933624 AOD
AK 613213 AM 036731 AN 952880 AK 821389 RO

153924 AO 511678 AP 246024
854307 AO 327960 AP 367512
415259 AOQ 734819 AP 655297
832511 AP 221402 AP 148007

995218 AP 125568 AP 425308
055127 AP €38254 AQ 58066S

l will be paid to holders of
Licences:

AH 394201 AJ 584868 AL 004932 AN 650037 AN
AH 653873 AJ 433600 AL 94331 AN 492387 AN
Al 849762 AJ 79836 AL 432205 AN 239285 AN
AH 21043 AJ 210033 AL 046931 AN 31003 AO
A% 367820 AL 632220 AM 792361 AN 927840 AC
Al 50032 AL 54333 AM 560032 AN 425819 AO
Al 443679 AL 810036 AM 370884 AN 555208 AO
Al 120038 AL 307888 AM 599876 AN 254692 AG
Al 672533 AL 846503 AN 27834t AN 843201 AO
AP 561317 AP 947333

636782 AO 371009 AP 510205
951289 AO 835043 AP 692408
005556 AO 753606 AP 822777
885004 A0 917366 AP 736215
844449 AO 460930 AP 484320
416395 A0 192663 AP 218612
795713 AO 372615 AP 738948
350288 AP 140633 AP 002698
058403 AP 216213 AP 127799

| This offer applies to licences which are actuzlly in force on Saturday, July 15, 1933,
Before the awards are pall, claimants will be asked to andertake a simple publicity service in distributing leaflets to encourage thc
sale ot licences amongst those who at present do not fulfil their obligations by taking out a Post Office Wireless Licence before receivinz
broadcast prograrimes. Claims connot be considered in connection with auy Licence the daie ol issae of which is after Jaly 13,
1033,

AWARDS MUST BE CLAINED BY JULY 21, 1933

If the number of your wireiess licence appears above you only bave to forv. atd

tered post, and state the name and address of the Newsagent who supplies yon with yonr waekly copy of * Practica) Wireless.”
Address your application to Wireless D2pt. (72), 8-11, Southampton Sireet, Strand, W.C.2,

Claims received later than Friday, July 21, 1933, wm be disqualified.

All licences will be returned by regisbered nost,

the licence far official verificalion by regis-

For Complete List of Cash Prize Licence Numbers See

TIT-BITS

ON SALE EVERY SATURDAY

-

PRACTICAL
HANDBOOKS

This series covers a wide field and will !
prove of the greatest value to everyome !
! interested in models and how to mals |
: them ; woodwork and other crafts. :

Accumulators

An up-to-date handbook dealing with every
tvpe of accumulator, methods of chaiging
them at home, care and maintenance, also
explains how to erect a charging station.

Motor Car Upkeep and Overhaunl

Information covering the engine, decar-
bonising, valve grinding, the lighting
system, the carburetter, cooling system,
lubrication, springs and shock absorbers,
steering gear, brakes, wheels, axles,
tracing noises; etc., ete. :

Toy Making for Amateurs

How to make clockwork toys, model
aeroplanes, model locomotives, model
boats, ingenious toys operated by sand,
wooden models and toys, electrical toys,
steam toys, guns, kaleidoscopes, aerobats,
etc.

Twenty-Five Tested Wireless

Cireuits
All the sets described have been designed
to mect modern needs. They range from
simple crystal receivers to a seven-valve
super-heteradyne, and all have been made
and tested before inclusion.

Simple Electrical Apparatus
An excellent little book for those who
wish to make simple and useful electrical
appliances, such as galvanometers, electric
motors, dynamos and Leyden jars.

Model Boat Building

Contains designs for battleship, speed
boat, paddle steamer and vachts. Excel-
lent models can be built with the simple
directions and diagrams given.

The Home Woodworker

Clear instructions on how to make a
large variety of articles in wood, together
with many useful hints on wood-working.

Model Aeroplanes and Airships

Contains full descriptions of easy-to-make
models of every description that will fly.

The Handyman’s Enquire Within
Hundreds of practical ideas and hints of
value to the man who is clever with his
hands.

25 Simple Working Models

Ingenious and practicai designs for electric,
steam and clock-work models.

NEWNES’

HOME MECHANIC
BOOKS

Clearly written and fully illustrated.

Oblainable ai all Newsagenis and
Bookstalls, or by post 1/2 each
from George Newnes, Ltd., 8-11, - h
Southampton St., Strand, W.C.2. ¥

Geo. Newnes, Lid.

gt
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WHERE IS ITS EQUAL?

4 - 9
SUPERHETY
| SELECTIVE FIVE
MODEL 438

SPECIFICATION

Electrically operated:
Five Marconi valves. (inc.
rectifier).  Variable mn
LF, amplifier. New type
energised  moving  coil
speaker. Super-heterodyne
circuit with band-pass tun-
ing.  Station nawes on
illuminated wave - length
seales. Mains aerial. Pro-
vision for gramophone pick-
up and bigh or low resist=
ance exclra speakers. 200-
250 rolts, 50-100 ¢ycles
(models for other voltages
1o order).  Acoustically
designed cabinet of finely
figured walnut on ebonised

base.
15 GNS. ONLY!

This five-valve superhet set, with nothing skimped, and bearing the world’s most famous
trade-mark (itself a guarantee of high quality throughout) costs you no more than fifteen guineas !
At this price, unrivalled value for witeless that offers such performance.

The model is the latest and finest radio product of the famous Hayes factories. Before being
catalogued for sale, it was taken to Prague, centre of the most congested ether in Europe, and
to within sight of Brookman’s Park, notorious for ¢ second channel ” interference, and subjected
in both places to the most severe practical tests.: No set of its type has ever before offered so
wide a range of stations. “His Masters’ Voice ” invite its comparison with any other similar
receiver on the score of giving you each station absolutely cut off from immediate wave-length
neighbours ; of giving you that most important quallty from the set you have to live with—

“ true-to-life ” tone ; and of allowing you all the volume you will ever
need, entirely free from distortion.

e FOR FULL
SUPERHET
PERFORMANCE,
TESTED
SELECTIVITY
AND FINE
APPEARANCE

Superhet
Selective Five, Model 438

Go to any “ His Master’s Voice” dealer and ask to hear-it. You will
recognise it instantly by its distinctive cabinet of ﬁnely ﬁgured walnut,

carried out in that restrained ¢ stralght line » style which is the best of [ E 5
modern design. LS Magreesivoice.

“HIS MASTER’S VOICE”

‘TRUE:-TO-LIFE' RADIO AND RADIO:-GRAMOPHONES

The Gramophone Co., Ltd., 98-108 Clerkenwell Road, London, E.C. 1 (Price does not apply in I.F.S.)

Printed by NEWNES & PEARSON PRINTING CO., L1D., Exmoor Street, Ladhroke Grove, W.10, and published {by GEORGE

P w G‘ﬂ Stam NO 42 NEWNES, LTD,, 8-11, Southampton Street, St,rund W. C.2. Sole Agents for Australia and New Zealand : GORDON & Gored,
. Q P 2 LTp. South Africa CENTRAL NEWS AGENCY, LTD Practical Wireless can be sent to any part of the world, post free, for
17/4 per annum ; six months, 8/8. Reglstered at the General Post Office for Transmission by Canadian Magazine Post.
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CUTTING OUT STATICS!

4

Fublished évery Wednesday by

GEORGE R'g®
NEWNES

LTD.
Vol. 2.— No. 44

JULY 22nd, 1933.

Registered at the G.I°.0. as a Newspaper

—the wondetful new low loss lead in cable definitely ecliminates
crackle, background mnoises, mush and all man-made static.
improves selectivity and increases sensitivity. Get one to-day. You
can fix it in less than five minutes.

OF ALL DEALERS ;, fengehs of 15 e 10[=

4 Longer sizes at proportionate prices.
ERITISH RADIOPHONE LYD., ALDWYCH HOUSE, LONDON, W.(.2
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KINGS OF THE AIR

- Give your Set the power to bring in

MORE STATIONS ||

i you use a Screened Grid Receiver you can easily
widen your choice of programmes by filing a

Cossor S.G. Valve.

Due to their unique construction (including the
famous Mica Bridge) Cossor S.G. Valves are. ex
ceptionally efficient. They will definitely improve: the
performance of any well-designed Screened Grid
Receiver (A.C. Mains or Battery operated)—
increase its range and maintain a high degree of
selectivity.

Your deeler will tell you the type you need.

— | = COSSOR v

SCREENED GRID
VALVES

NEW REDUCED PRICES

Cossor 2-volt Screened Grid Valves

Fila- 1 Anod, A Conduc
node mp. onduc- .
Type Am':‘;: Yolcs oo Factor n?:j: g
218 S.G. 15 120-150 | 300,000 330 110 150
*220 §.G. -2 120-150 | 200,000 320 160 154
*120 V.5.G 2 120-150 | 110,000 —- 1-60 5%
220 V.S, 2 120-150 | 400,000 —_ 460 15/
Cossor A.C, Mains Screened Grid Valves q
Mutual
Type Purpase mped. FAa':::r Car:‘d‘:(- Price
majv.
. G o ] ki i i, *$MSG-HA Super H.F. Amp’n. | 500.000 | 1,000 20 e
To A. C COSSOR LID., Melody Depl., Highbury Grove, London, N.§ U o Super H.F. Amp’n. | 400.000 | 1,000 [ 25 1776 .
Please send me free of charge, a copy of the "m-cLA Super H.;. Amp’n, g% 750 ;;s :;:
= ; Ao Variable-Mu . -— -
4g-page Coisor Valve and Wireless Book B6.17. eV MSPEN-A [ HF. Pentode s - 0 H
*+MS/PEN H.F. Pentode - — 28 7%
| Variable-Mu g
5 “YHVOREN H.F. Pentode v i - e
............ P These Mains Valves have Indirectly Heated Cathode, 4 Voits, 1.4mp,
*These Valves available with or without Metallised Bulbs.
t Characteristics messured at 1's grid volts.
L T * * Stocked with Metzllised Bulb only. Q 31398
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ROUND the WORLD of WIRELESS

Anti-Fading Aerial Towers
ESULTS obtained with the specially
designed aerial tower used by the
Breslau high-power station having proved
so satisfactory, German engineers have
decided to equip the Frankfurt-am-Main
and Leipzig transmitters with one of the
same type. Over a test lasting several
months it has been found that the system
employed greatly increases the range of
the broadecasts, and that they have been
subject to less fading than with aerials
of a somewhat older construction.

Holland’s New High-Power Station
ANY listeners have reported recep-
tion of tests recently made on
1,875 .m. by a 50 kilowatt station
situated at Kootwijk, near The Hague,
and it was presumed that the trans-
mitter was to be placed by the Dutch
authorities at the disposal of whichever
organization would be using the wave-
length on July Ist. It is now stated
that although negotiations are proceed-
ing between the A.V.R.O. and the
Administration of Posts and Telegraphs,
so far no definite agreement has been

concluded for the loan of the plant.
Experimental broadcasts from this
station will also be carried out shortly
on 296 m.; they will be made in the
later evening hours at the conclusion of

the day’s programme.

Another Military Tattoo
'HE sound portions of the Tattoo to
be held at Tidworth on August 5th
will be broadcast in the National pro-
gramme. The display is on a large ;
scale and only ranks second to that !

r

regular nature. An attempt is now to
be made to induce the authorities to
provide capital for the installation of
a 20 kilowatt transmitter in or near
that city, or alternately, to grant a
concession to a native or foreign com-
pany to erect and operate such a station.
The actual power of 20 kilowatts is
limited to that channel by the Luccrne
conference. s

Weber, Dajos ‘Bela, and the Bal Musctte,
have performed before the B.B.C. micro-
phones. On July 18th, an opportunity will
be given of comparing them with a new
visiting dance band of the Café Chantant
variety. Its un-jazzlike rhythms will recall
pleasant memorles of evenings spent on
the “ continong.”

Vienna’s Extra Special Programmes
URING the period of the music

SERVICE!
Every. PRACTICAL WIRELESS
RECEIVER is made only from
parts which are available to the
public. Only those parts
actually used by our designers
are specified—no alternatives!
Every PRACTICAL WIRELESS
RECEIVER is Guaranteed to
give the results we claim under
a Free Advice Guarantee.
All readers’ queries are accurately
and helpfully answered FREE
OF CHARGE, and without
onerous restrictions!
Because of the unparalleled reader
servicewerender, PRACTICAL
WIRELESS has become the

LEADING CONSTRUCTORS’ WEEKLY

cecently given at the Rushmoor Arena
at Aldersho:

When Greek Meets Greek
PRARENTLY, to-day, when two Cireeks
meet, the conversation soon turns to
the necessity of a broadcasting system
in that country. The Lucerne Plan provides
a shared wavelength (499.2 m.) for Athens,
one for Salonica (373.1 m.), and another
for Southern Greece (233.5 m.), yet for the
moment there are but few signs of any
move being made by the Government in
the matter of the construction of stations.
A small transmitter was erected a year
ago by a group of amateurs at Salonica,
but its broadcasts have not been of a

New Relay for Dublin Listeners
FOR the benefit of owners of crystal
sets residing in the Dublin arca, the
old 1 kilowatt station has again been
brought into operation. It relays through-
out the day and evening the Athlone
broadcasts on 217.1 m. (1,382 kilocycles).
It is not expected that any alteration will
be needed in the Cork wavelength, as it is
anticipated that the separation, namely,
45 kilocycles, will be sufficient to prevent
mutual interference.

A Café Chantant Dance Band
URING the past year, many famous

orchestras, including those of Marek

L.

festival, held annually at Salzburg,
the Austrian station will relay a number
of special operatic performances’ and
orchestral concerts. These will open on
Saturday, July 29th (7.0 p.m., BS.T.),
with a_broadcast of Beethoven s opera
Fidelio, conducted by Richard Strauss,
sung by an almost all-star cast. Rossini’s
Stabat Mater will be found in the pro-
gramine advertised for Saturday, August
5th (8.30 p.m.), and on the following
evening listeners may hear Gluck’s
Orpheus and Eurydice, for which many
well-known continental artists have
been engaged. Mozart’s Magic Flule
is down for transmission on Saturday,
August 1215}1 (7.0 p.m.), and the same
composer’s Cosi Fan Tufte on August
18th. Finally, in addition to a number
of concerts, Helen of Egypt, a lesser
known work by Richard Strauss, will
be relayed at 7.0 p.m. from the Vienna
Opera House on August 24th. Although
80 far unannounced it is expected that
a number of Contincntal stations will
take some of these Austrian programmes.
Such an arrangement would prove an
excellent alternative for listeners in the
British Isles, as long as signals from the
Vienna-Bisamberg ‘transmitter remain
below par.

O | G-} I D D} A | N | D I D | D ) D D I D | - - )
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Radio Svizzera Italiana
HE new transmitter on the Monte
Ceneri, overlooking Lugane, is perhaps
the most 1naccessnble station in the world
to visitors. Not only is the broadeasting
plant situated on the summit of a high
mountain, but, in addition, it is located in
a fortified zone to which entrance without
special authority is strictly forbidden. The
studios are in the neighbourhood of Lugano,
on the borders of the lake of that name.
After having tried various wavelengths,
such as 680 and 760 metres, which unfor-
tunately caused interference, the station
has now temporarilv settled on 1.143 metres.
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This channel will be retained, —barring
unforeseen eventualities, until January 15th,
1934, when broadecasts are to be made on

257 metres.

Why Germans Give Up Licences
CCORDING to recent statistics pub-
lished in Germany, although a number
of new licences have been taken
out there has been a falling off of
subscribers during the past few
months, As the Reichsfunk
was anxious to ascertain the
cause of these cancellations, a
special investigating committee .
was appointed. . It was found
that of each 100 former licence
holders, 4.9 per cent. were
frankly dissatisfied with the
programmes, 2.6 per cent.
maintained that reception in
their individual districts was
poor, 0.7 per cent. claimed
that outside interference marred
the wireless entertainments,
41.1 per cent. had to give up
listening through adverse finan-
cial conditions, and 50.7 per
cent., or over one half the total
number, put forward -vague
reasons for dismantling their
wireless apparatus. Apparently,
the present political character of |
the programmes does not suit

1{’

all radio fans, and in view of Jack 'Hulbert w
stringent measures taken against Bartholomew,"” from her new film ** Falling for You,” being made in
dissentients, the majority was the * His Master's Voice™ studios.
afraid to state the real motive for -is considered to be one of the best performances this faimous broad-

which licences were not renewed.

Broadcasts from Dutch and Belgian Coasts

\ JOTWITHSTANDING rumours pub-
lished in the continental press
regard to the closing down of the Ostend
Kursaal, this famous place of entertainment
will open again its doors and the Brussels
stations will relay its concerts several times
weekly. During the summer season, dance
music will also be heard from the Knocke-
Le Zoute Kursaal, situated somewhat higher
up the coast. In the same way musical
entertainments given at the Scheveningen
Kurhaus, Holland, will be broadcast at
regular intervals through the Huizen station
on 1,875 metres.

Salvage Ship and Submarine Telephony
HE salvage steamer Artiglio, which
achieved fame through its recovery
of gold ingots from the sunken s.s. Egypt,
has now added submarine wireless telephony
to its diving equipment. A specially con-
structed bell is lowered from the steamer
and contains an observer, who by ordinary
telephony and wireless apparatus can com-
municate simultaneously with both ship and
divers at work. This novel observation
post is capable of giving valuable informa-
tion and assists greatly in the search for the
treasure. It is reported that an attempt
will also be made to film the wreck through
the massive glass portholes of the diving
bell, in which powerful electric searchlights
can be installed.

The Future of Radio Luxembourg
T theLucerne Conference five delegates
fought hard to secure a longwave
channel for the 200 kilowatt super-station,

B
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alching Cicely Courtneidge’s record of ** Mrs.
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but they failed to secure this greatly
coveted privilege. Although Luxembourg

refused tosign the agreement the transmitter
JACK AND ¢“MRS. BARTHOLOMEW.”

casting star has recorded.

is expected to give up the 1,191 metre wave-
length and work on 240.2 (1,249 kilocycles)
after January 15th, 1934. It is unfor-
tunate that the power in that position of
the waveband should be limited to 60 kilo-
watts, as such a restriction completely ham-
pers the organisers who were planning
publicity broadcasts throughout Europe.

SOIVE THIS?

Problem No. 44, |
Samuels rebuilt his receiver, using components
which had already been in use and which were
undoubtedly good. When the new receiver
was completed one of the variable condensers
was found to be of no use at all. It made no
difference to signals when rotated through the
complete scale, and yet, from the circuit, it
should have been quite critical in its tuning.
Ag’ already ‘mentioned, all components were
in order. What was the cause of the trouble ?
Three books will be awarded for the first
three correct solutions opened. Address your
envelopes to The Editor, PRACTICAL WIRELESS,
@eo. Newnes, Ltd., 8-11, SBouthampton Street,
Strand, London, W.C.2, and mark your
envelopes Problem No. 44, Last date for
entry July 24th.

LY

SOLUTION TO PROBLEM No, 43.

Gibson had worked out all the figures correctly, but
he had overlooked the transformer losses. The
resistance should therefore have been slightly smaller
than that which he chose, and consequently there
would have been a smaller voltage drop across the
mains primary.

The -following three readers received books in
connection with Problem No. 42 :—
Mr. H. 8. Francis, 179, Nelson Street, Norwich; Mr.
0, C. Ulthoft, Littlefield, Marlborough; Mr. Theo.

Dutton, 7, Brookfield Park, N,W.5,

This record, HM.V. B 4475,
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Germany’s Music Censorship
AS only non-Jewish composers of strictly
Aryan origin are permitted to figurein
the broadcast programmes, the authorities
have decided that these regulations must
also apply to all musicians, whether dead or
alive. Acting on this principle the broad-
casting studios have been forbidden to trans-
mit even excerpts from the
__ works of Offenbach.

' The Hilversum-Huizen Change-
Over
FROM July 1st, broadeasts
from the Hilversum studios
are being carried out on 1,875
metres, and from Huizen on
the lower wavelength. This
change:over of the transmitters
will last until the end of
September, 1933,

France and the Lucerne Plan
HE only longwave channel
given to France is that of
1,796 metres, which will be used
by Radio Paris, now included
in the State broadcasting net.
French listeners are not satisfied
with this allocation, inasmuch
as their high power broadcasts
will only be separated from
those of the Moscow 500 kilowatt
station by 8 kilocycles. In the
medium waveband all transmit-
ters foreseen by the Ferrié Plan
have been allotted fairly favour-
able positions, namely, Lyons
PTT (436 m.); Paris (PTT)
431.7 m. ; Marseilles, 400.5 m. ;
Toulouse PTT (386.6 m.); Limoges, 328.6
m. ; Grenoble, 309.9 m. ; Rennes-Thouries,
288.6 m.; Bordeaux PTT, 278.6 m.;
Nice-La Brague, 253.2 m. ; Lille, 247.3 m.
and Montpellier, 224 m. All stations except
the last named, of which the power is limited
to 30 kilowatts, may transmit with an
energy not exceeding 60 kilowatts.

Manchester Airport

IMILAR to Croydon and Heston,
Manchester now has its own airport
from which wireless telephony transmis-
sions may be heard. The call letters are
GEM, and the wavelength is 870 m. (345
ke/s). Morse transmissions are carried out
on 900 m. (333 ke/s).

American Amusement Tax

IN view of present economic conditions in

the United States, the American
theatre industry has put forward a proposal
to the effect that radio receivers should be
taxed to the same extent as seatg in the
theatres. Managers contend that 1t would
be fair to enforce an amusement fax on
broadcast entertainments,

Wireless for the Blind

URTHER orders have been placed
with Messrs. Burne-Jones and Co,,
Ltd., of 296, Borough High Street, London,
S.E.1, for wireless sets for the use of the
blind. These comprise single valve, two-
valve. headphone, two-valve loud-speaker,
two-valve screened grid, and three-,
valve screened grid sets. :
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AUTOMATIC TONE COMPENSATION

A Method of Counteracting the Distortion Normally Introduced by the Use of Reaction:

Theoretical and Practical Details are Civen in This Article.

omedroa .
VALVE HOLDE

-~

TO REACTION
TERMINAL ONTUNER

0003 Méd DIFFERENTIAL
CONDENSER

the practical wiring details for the arrangement shown in Fig. 4

N this machine age, as it is some-
times called, every possible opera-
tion . must be performed auto-

matically and without effort. In radio we

100Q.

HT+

HT-

VANEBENTUP ™M

Fig. 5.— This

dlagram shows

6,400 cycles per second (this is approxi-
mately the range of frequencies covered

by a first class loud- speaker) when no

reaction is used. Curve ¢ B,” on the other

hand, represents the

[
90

response of the same
set and speaker when

\

3
N

7 reaction is ‘““pushed ”
its limit. It is

to
\3‘\—, obvious that in the
= G

latter case the higher
notes, especially those

N

P

having a frequency
of more than 1,000

®
o
N

cycles, are very much
reduced in intensity.

SLI NS

This explains the
rcason why distant
stations, for which it

ol
(9]

is necessary to apply
a full measure of

PERCENTAGE RESPONSE.

»
o

reaction, are often
badly  muffled” or

3

“ boomy ’—the higher
notes cannot be heard.

o

Tone Control
In a recent article

8

S0 100 200 400 800

AUDIO FREQUENCY (CYCLES PER SECOND)

1.—Curves which show the response of a receiver lo various
audio-frequencies ; they are fully explained in the text.

Fig.

have automatic volume control, automatic
grid bias, automatic tone compensation,
and 8o on.

It is the last-mentioned device I wish to
deal with in this article, for it is one which
has received a great deal of publicity
recently. The scheme is intended to
prevent the distortion brought about by
using reaction, particularly when listening
to distant stations. It has been explained
in these pages before that as more reaction
is applied to a set, selectivity is increased
and, In consequence, there is a certain loss
of the higher musical notes. This point
‘is illustrated in a simple manner by the
graph of Fig. 1, where curve ““ A’ shows
the percentage response of a good receiver
to various musical notes from 32 cycles to

3200 o400 in PrACTICAL WIRE-
LESS,

“ Tone Correction
and Tone Control,”

OO

entitled Tone OOMDENSATING
CONDE

Full

By FRANK PRESTON, F.R.A.

AUR DIELECTRIC
‘OIFFERENTIAL
Fig. 6.—This shetch shows how the
moving vanes of an air-dielectric
reaclion condenser can be made to
short-circuit” with one sel of fixed
vanes when the condenser is sel to
ils zero position.

SOUD DIELECTRIC
DIFFERENTIAL

Fig. 7.—A method of short-
circuiting the vanes of a solid
dielectric reaction condenser.

former or other device which could be
arranged to reduce the strength of low
notes so as to make the response of the
receiver more uniform to the full range of
audio frequencies. The result of using a
tone control device is represented by curve

3 in Fig. 1, from which it can be seen
that the set’s response to the lower fre-
quencies is reduced so that the overall
response is similar to, but less than, that
given when reaction is not employed. It
is inevitable that there should be a certain
loss in volumie, but this is more than off-set
by the better quality of reproduction or,
more accurately, by the better tone-
balance, obtained. The loss can, however,
be very largely made good by the substi-
tyution of an L.F. transformer of higher
step-up ratio.

The method of tone-control just referred
to is perfectly satisfactory in practice,
but has the slight disadvantage of requiring
an extra knob for its operation. Moreover,
a certain amount of T.C. adjustment is
necessary for each position of the reaction
condenser, and the correct setting is
dependent to a large extent upon the * ear ”’
of the operator.

(Continued overleaf)

TO?FE‘ COM PEN SATI NG

i

it was pointed out l

that the above-

: S HT A
mentioned difficulty i |
might quite easily be H.FC. ! |
overcome by the H 1
use of a special ! |
tone control trans- H !

DET. ! |
i Jj I
< :4 |
1
#ggc \
70 |
ReacTioN| | |
. - - SIHT~

<_REACT 1ON
WINDING

Fig. 2.—This circuit shows the basic idea of a
reaction compensaling device, where a vari-

able condenser is used to reduce high-note emphasis produced by using reaclion.
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the H.T.
battery. We
H.T+ can see that
as reaction
is increased
by rotating
the moving
vanes M
into mesh
with the
fixed ones A,
the capacity
between M
and B is

—

-

REACTION
WINDING.™

Automatic Compensation

Automatic tone compensation, or tone
balance, to which reference was previously
made, aims at simplifying the latter scheme
80 that the correct degree of compensation
is automatically provided by the reaction
condenser without the necessity for any
further control. For its proper functioning
it depends upon the use of a special Tone
Compensating Transformer which has lately
been put on the market by Messrs. Varley,
and also by Messrs. Radio Instruments.
This component is designed to give emphasis
to the higher notes, and so to compensate
for the loss in this direction caused .by
applying reaction, Thus, when reaction
is advanced almost to the point of oscilla-
tion the transformer ensures that the
frequency response shall be like that
represented by curve ‘‘ A,” or, in other
words, the same as obtained with a normal
transformer when reaction is not used.

The Basic Idea

The only ‘ snag " is that the reproduction
of a set using the transformer would become
high-pitched when reaction was slacked
off. But we know that high-note response
can be reduced by connecting a.condenser
across the transformer primary, and it is
obvious, therefore, that if a variable
condenser were wired in a parallel with the
primary winding and so arranged that its
capacity were increased as reaction is
reduced we should have a fully self-com-
pensating arrangement. This basic idea
is shown in the circuit of Fig. 2 where
scparate variable condensers are used for
reaction and tone-control. If these were
ganged together so that the capacity of one
were increased at the same time as that
of the other were reduced we should obtain
exactly the desired effect. On reflection
it can be seen that instead of connecting
the tone-control condenser directly across
the transformer primary it could be joined
between one transformer terminal and
earth as shown by broken lines. The
condenser would still be in parallel with
the transformer since the second connection
would be completed through the high tension
battery.

This would be a workable arrangement
if we could obtain a suitable two-gang
condenser, but we can’t, so a different
scheme must be worked out. Peculiarly
enough, the final arrangement brings us
back to the usual differential reaction
circuit of Fig. 3. It is not difficult to see
that this is precisely-the same as Fig. 2,
because one half of the condenser (com-
prising the moving vanes M and the fixed
ones B) is actually in parallel with the
L.F. transformer primary, the circuit
being completed on, the one hand through
the H.F. choke, and on the other, through

Fig. 3.—This is a modified and simplified
Jorm of the circuit represented by Fig. 2.

>HT-reduoced.
Conversely,

action is
. slacked off,
the capacity between M and B is increased.

The Final Circuit
In the circuit of Fig. 3,-then, we have a
system of automatic tone compensation,
and, provided that the capacities on the
two halves of the differential condenser
were suitably chosen, the idea would be
perfectly satisfactory.  Unfortunately,
though, the capacities are always equal
in practice and, whereas, about .0003 mfd.
is correct for reaction control, it is quite
insufficient to reduce the high-note response
of the special transformer when reaction
is completely ‘ off,” the .capacity actually
required being about .01 mfd. A further
modification is therefore necessary, and is
shown in the circuit of Fig. 4; a fixed
01 mfd. condenser is inserted in series
with the fixed vanes B of
the differential condenser and -
earth, whilst the differential

when re--
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condenser is of the air dielectric type it is
only necessary to bend the corner of one
fixed vane as shown in Fig. 6, but with
bakelite dielectric components a different
method must be employed. The exact
alteration will depend very largely upon
the construction of the particular condenser
in use, but the method illustrated in the
sketch of Fig. 7 will apply in most cases.
A short length of 18 gauge tinned copper
wire is flattened out at one end (by striking
it with a hammer) and wedged between
the edges of two fixed vanes. .The other
end of the wire is attached to the terminal
corresponding with the vanes.to which the
short-circuit is required. The wire must be
inserted so that the moving. vanes do not
make contact with it until they are almost
fully meshed. It is very important
that the short-circuit is made to the proper
set of vanes because otherwise the H.T.
battery will be shorted; the terminal
indicationsin Figs. 4, 5 and 6 will make thig
point quite clear.

Operation of A.T.C.’

Very little remains to be said in regard
to the operation of a.receiver incorporating
the reaction tone-compensating scheme
described, since it will be exactly * as you
were.” The differential condenser provides
reaction in the usual manner and tone-
balancing is perfectly automatic; as
reaction is increased the transformer gives
additional amplification to the high notes
due to the capacity across its primary
winding being reduced.

When a pick-up is connected in the grid

TONE COMPENSATING
TRANSFORMER

condenser is made to short-
circuit when in the *full-
off ” position. In consequence
of this the .01 mfd. condenser
is put in parallel with the per
transformet l
primary

when the

reaction

condenser is

HECH

aB-

LF

DIFFERENTIAL:
CONDENSER.

Wos 0 ‘

reduced toits

“ minimum & ! HI.

setting. [
Having REACTION Fig. 4—The complete automatic tone-

arrived  at WINDING. compensating circail described on this page.

the final and_ ™ i
satisfactory circuit we can consider its appli-
cation to our sets. As a matter of fact, it
can be used with any type of receiver by
making very few alterations, and the
practical wiring connections are clearly
shown in the sketch of Fig. 5. To obtain
full benefit from the scheme it is necessary
to employ one of the special tone com-
pensating transformers mentioned above.
The idea is not by any means useless,
however, even when an .ordinary trans-
former is used, but then the fixed condenser
should have a value not in excess of .005
mfd. The most suitable capacity will
depend upon the actual transformer in
use, and so it will be advisable to experi-
ment a little in this respect.

Differential Condenser Modifications

‘It was stated before that the moving
vanes of the differential condenser must
make contact with one set of fixed ones
when they are fully meshed with them.
Although it is possible to buy a condenser
specially designed for this purpose most
readers will wish to use existing ones, so a
few notes in respect to the necessary
alteration will be helpful. When the

circuit of the detector valve a certain
amount of tone control can be obtained
by means of the reaction condenser, but,
in general, it is found that best results are
given with the condenser in the ‘' full
out ”’ position. That is when the moving
and one get of fixed vanes are short-
circuited.

The Ferrié Plan.

HE French parliament has adopted the
plan for the reorganization of the broad-
casting system ; it was devised by the late
General Ferrié, By this scheme, France
will possess at least six high-power trans-
mitters, namely, Paris (120 kw.) ; Toulouse
(120 kw.) ; Lyons (90 kw.) ; Nice (60 kw.) ;
Marseilles (60 kw.) ; Rennes (120 kv.) and
Lille (60 kw.).

‘¢ Ostar Ganz Valves >’ : Change of Address

S and from June 24th all communica-
tions for Mr. Eugen Forbat, Sole
Distributor for the  Ostar Ganz High
Voltage Mains Valves” and Rectifiers
should be addressed to : 28-9, Southampton
Street, Strand, London, W.C.2.
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Fiz. 2—An aerial arranged close to a Iead
roof and guttering.

FEW years ago when a valve set was

a lnxury and the majority of listeners

were content with a crystal set,
outside interference was practically limited
to atmospherics, unless you were unfortu-
nate enough to be situated close to a badly-
adjusted electric motor or flashing lights.
Nowadays, using the modern super-sensitive
valve set, inteiference picked up from
outside sources has increased tremendously.
Quite apart from atmospherics, with their

terrific crashes or low grumblings, according’

to the time of the year, some listeners are
contmuously receiving crackles, bangs, fry-
ings, and a multitude of other unwanted
noises,

‘The first search for the cause, of course,
should always be made in the set, for a
loose wire or a bad connection, or even a
broken-down transformer or loud-speaker.

’Ware Fractured Wires

Digressing for a moment, it is remark-
able to find that many listeners fail to
locate the source of frying noises or crack-
lings in a broken-down transformer or loud-
speaker because they take it for granted

that if they can still hear signals at all
those components are beyond reproach.
{This, however, is not the case, as signals:
can often be heard when wires are broken
or disconnected, although probably at a
- ‘much ‘lower volume. -- Another soutce. of
crackles that are often. mistaken -for
atmospherics -because the trouble dis-
appears when the aerial is disconnected; 1s

a fractured wire in a stranded wire aerial.
'ThlS is likely to be more troublesome if the
aenal is insulated with enamel.

Of course, there are many unwanted
noises over which one has very little or
no control. If you are unfortunate enough
to live near trams or electric trains you are
almost certain to have a series of crackles
each time a tram or train passes that you
‘cannot entirely get rid of. In some dis-
tricts the tramway companies have fitted
a device to each tram to obviate the
trouble, but the majority of trams in the
country still disturb the ether to a greater
or lesser degree. Noises from trams or
trains can sometimes be considerably

Precautions to Take Effectively
to Cure the Trouble.

By R. P. COLE

lessened by running the aerial at
right angles to the wires or lines.
Always “remember that a large
amount of pick-up of R.F. energy
comes from ob]ects in close proximity
to the aerial.

Aerial and Lead-in Hints

Three or four years ago it was the
recognized practice to make the aerial as
long as possible within the prescribed limit
of 100 feet, including the lead-in. Now,
however, in order to attain greater selee-
tivity the length is seldom more than 50
or 60 feet, and very often considerably
shorter than that. In erecting these short
aerials with their comparatively long leads-
in the same care is not always taken as
previously. The result is that long leads-in
run close beside metal pipes and aerials
often extend over metal roofs or alongside
gutters, a§ghown in Figs. 1 and 2, and the
plck -up from these conductors of disturb-
ing H.F. currents, which produce the
crackles, is greatly increased. The lead-in
should therefore be kept as short as possible
consistent with a high aerial.

ight Fittings
ppens that-a persistent

Faulty Electric .
It sometimes

crackle ‘or frying noise will be heard at’

definite "periods, while at other times
reception is free from interference.
making certain that the trouble is naot due
to a loose wire or faulty component in the
set, the search for the source of the inter-
férence must be continued outside. When
there is a loose contact somewhere in the

mains circuit, a small spark keeps jumping’

This sets up a’
series of damped oscillations. very much’

across the’ loose points.

like a miniature spark transmifter of mo
very definite wavelength. The recéiver
responds to these shock signals in the
same way as it, does to atmospherics. - A
badly-ﬁttmg electric-light bulb or a faulty
contact in a sthch will
annoying noise in the loud-speaker, although
the light may apparently be burning with
its. usual brilliancy. The spring-loaded
contact pins_in a lampholder are apt to
become stuck up, and the connection with

 Fig. 3.— A
jammed con-
tact pin causes
bad contact.

F ig. 4. -, A C
faulty split pin.” c&a

Fig.

After’

create quite an

l—Aerial “and lead-in running dose to
gutter and rainpipe.

the lamp is then very loose or not made
at all (Fig. 3). In damp buildings the
contact  springs of tumbler switches often
become corroded. This corrosion tends
to prevent good contact being made when
the current is switched on. In some of
the cheaper makes of switches the spring
contacts become loose, or are easily bent,
‘with the same result. The only way of
tracing such faults is by the process of
elimination.

Due to the comparatively heavy current
taken by electric radiators, the spark taking
place at a loose contact in this circuit can
be quite large, and will in time probably
burn the insulation of the plug or switch,
as the case may be. Sometimes a sw 1tch
or plug will be found to be quite hot after
the radiator has been in use for a long
period.

Another sourcé of interference due to
loose connections is to be found.in the
fuse-box, although this is not 80 _common
as the faulfy switch or lamp contact. The
wire used for fuses is made to * blow ”
when a certain current is reached, for
instance, 5 amps. or_10 amps. Actually,
it burns away, due to the heat set up in
it by the excessive current. However,
when lower currents are passed through
the fuse wire it stands to reason that the
wire will warm up. With the increase
in temperature the wire expands and,
under the ternmiinals, its shape is dlstorted
and flattened because the expansion can
only -take place outwards. The opposite
action “takes “plice wheén the current is
switched off and the wire cools again.
The wire contracts but does not regain
its original shape under the binding ter-
minals (Fig. 5). When this procedure has
taken place a number of times the wire
becomes loose under its terminals, and
the result is a loose comtact where slight
sparking will sometimes take place. The
remedy is obvious, and is simply to tighten
the terminals that hold the fuse-wire.
You will possibly find that each terminal
will allow of half a turn, whereas they were
grew(riiously tight when the fuses were first

xe

Should the contact become very bad
through corrosion or for other reasons,
a variable resistance is ‘produced and
when a light is switched on the sudden rise
in current will cause any other lamps
that may be alight to momentarily drop
in britliance.

(Continued overleaf)
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(Continucd from previous page)
Eliminator Hum

When an elim-
inator is used
the mains often
give rise to hum
that is difficult
to get rid
of. In many
sets the
schiminator is
placed directly beneath the set itself,
which is mounted on a wooden base-
board. It is a. good plan to place an
earthed sheet of copper foil underneath the
set to screen it from the eliminator. Another
simple expedient, which sometimes works in
A.C. sets, is to turn the mains transformer
round, or even move its position altogether..
This has been known to completely cure
hum trouble. With positive side earthed
D.C. mains it is often very difficult to
entirely eliminate hum, but a thorough
gystem of screening (t.e., the coils, valves
and eliminator) can work wonders. Above
all, make certain that you are not trying
to get more out of the eliminator than it
i8 designed to supply. This would certainly
produce a hum.

Apart from mains interference caused by
hum, a large amount of H.F. interference
is induced into the set viz the mains.
It has been estimated that this is as high
as 90 per cent. of the total H.F. inter-
ference. The smoothing equipment of the

Fig. 5. —A loose wire in

eliminator will in
- many cases be suf-
ficient to prevent
these currents from
reaching the set,
and will effectively
short them to earth.
It is extremely im-
porflant, theé‘éafore,

_ to have as efficient
b el an earth as possible.
The earth lead should be of heavy gauge
wire, insulated for preference, and whenever
possible soldered to a buried earth. The
wire should be kept short.

By paying careful attention to the
efficiency of the earth much of the H.F.
interference can be kept from the set.
If the trouble is still excessive it may
be necessary to insert an interference filter
in the mains. In some houses the metal
conduits are not properly earthed, or not
earthed at all.

In these cases it is essential to prevent
the H.F. currents reaching the wiring
system of the house at all and in order to
accomplish this the -interference filter
should be inserted in the mairns immediately
after the electricity company’s meter.
As the chokes used will in this case have to
carry the entire current to be used in the
house, they must be made of heavy wire.

No hard and fast values can be set
down for the conmstruction of the filter.
The constructor will have to decide the

_July 22nd, 1933

» best values in each individual case by tho
trial and error method.. The following
details will give somd :idea ‘to work on.
For the chokes wind 80 or 90 turns of No.
20 gauge enamelled copper wire on 2iin.
diameter paxolin formers. ¥ +The fixed
condensers must be of the non-inductive
type, and to commence with try a capacity
of 2 mfd, but again the best results may
be attained with condensers of considerably
less or even twice this capacity. (See Fig. 6).

Finally, prevention of interference at
the source is better and wusually simpler
than attempted cure in the set. If you
can trace from whence your interference

OOUOOU‘T—-‘

Mams % SEt

Fig. 6.—An mierference
filter circuit.

emanates, the Post Office will be only too
pleased to give advice regarding its pre-
vention. Always be suspicious of such
electrical equipment as. motors, lifts,

illuminated advertizing signs and in fact

anything that makes and breaks the
circuit during its operation. The Post
Office automatic telephone dials have
even been the cause of trouble.

UITE a lot has already been written

regarding the new types of coils,
: but it seems that some confusion

exists as to the differences between them.
It must be apparent to everyone ‘that
Ferrocart is a registered name, and a
material which is used, at the moment at
.. least, for only those coils manufactured by
the Colvern Company. This material, the
invention of Hans Vogt, was the ongmal
core- for modern iron-core wireless coils,
although by no means the first * dust-
core.” The composition of these cores, as
already pointed out, consists primarily of
powdered iron, and in the Ferrocart material
a most interesting manufacturing process
is employed. A narrow strip of paper is
passed through a machine, and the iron
powder is deposited on this paper. By
means of combs and magnetic devices the
iron powder is dxstnbubed Jn such a way
that the iron particles are “ lined up ” and
so arranged that eddy currents are com-
pletely avoided, and all the particles point
one way. Fmally, the core is built up to

The
new Varley
Nicore tuning coils ;
they - are available
a3 single, double, and iriple-gang units.

YT

IRON-CORED COILS |

A Brief Explanation of the Differences ;
Between the Cores Used in the Coils §
Which Have So Far Been Produced. :

By W. J. DELANEY. ?
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the reqmred thickness by placing the paper
in layers and binding with a suitable
medium. The finished core is thus lami-
nated and consists, in effect, of alternate
layers of paper and iron.

Igranicore

In the Igranic coils an entirely different
method is employed, and the finished core
material is of a more solid nature than the
Ferrocart It is, in fact, indistinguishable
in appearance from ordmary bakelite. In
this case the iron powder is mixed, in a
most complete manner,
with ordinary insulating
N\ material, and the pro-
cess employed ensures
that the mixing is so
complete, and the iron
80 equally distributed,

tha.t when ﬁnally
| ““cooked” and ready
{ for assembly into a coil,
an individual strip
may be removed and
replaced without any
variation in the in-
ductance value of the
coil. This is certainly a very
high standard, and assists great-
ly in the manufacture of accu-
rately matched coils.

Nucleon

The material used in the Wearite coil is
known as Nucleon, and this material has
already been described in our pages. (See
page 251 of PracricAL WIRELESS dated
May 6th, 1933.) :

The new Wearite Nucleon iron-core tuning coil.

Varley Nicore

In the Varley Nicore, the manufacturcrs
have developed their own material, which
differs from Ferrocart and is independent
of that invention; quite naturally each
manufacturer has ideas of his own which
are included either to simplify the process
or to enable a different degree of per:
meability to be obtained.

It is not desirable, at the present stage,
to give full details concerning the individyal
processes, as complete pa.tent protection
has not yet been obtained in the majority
of cases, but it has been thought’ worth
whlle to give the above brief descriptions
in order that any confusion which might
exist regarding the similarity, or otherwise,
of the various cores may be removed.
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MAKING A SerentuMm CELL

NEXT WEEK: USING SELENIUM CELLS

] O be able to close doors, to open
i windows and to ring bells by the
T agency of a ray of light seems to
savour of magic ; nevertheless the amateur
.can do all these *‘stunts” and perform
countless more  apparent miracles when
aided by a selenium cell.

The construction of such a cell is
well within the capability of any
amateur radio enthusiast; moreover,
when he has grasped the idea of its
working there is no doubt that he
will be encouraged to design gnd
make special types in an attempt to
pecure maximum sensitivity.

1
The Chemistry of Selenium

b Selenium is of course an element,
and lies midway between sulphur and
tellurium in the classification of ele-
ments according to the periodic system.
On account of its position in' this
group we can assume that it is *‘ almost
‘a metal’” and that it has properties
similar to those of sulphur. On investi-
gation we find our assumption to be
correct. We perceive, for instance, that
seleniumr in ocommon with its lower
‘neighbour sulphur, may occur in a variety
of allotropic modifications. The most
familiar form is that of the grey semi-
metallic selenium obtained by slow cooling
‘of the heated element. This is insoluble
in carbon disulphide and exhibits light
pensitive properties. Sharply contrasting
with it is red precipitated selenium—a
variety insensitive to light and
freely soluble in carbon disulphide.

On heating, selenium melts and
then boils. Its vapour has a char- //

acteristic, unpleasant odour which gpee enps

WAXED IN
« Readers who have read articleson posiTioON

resembles rotting vegetation.

chemistry  will recollect that a
mixture of iron filings and sulphur heated
together combine to form ferrous sulphide
which in turn liberates sulphuretted hydro-
gen gas on treatment with hydrochloric
acid. Selenium behaves in an identical
manner forming first ferrous selenide and
then reacting with acid to yield an evil
smelling poisonous gas—hydrogen selenide.
¢ Red precipitated selemium is made by
dissolving selenium in warm nitric acid,
cooling the solution and then passing
‘sulphur dioxide gas through it. Red
amorphous selenium is thrown out as a fine
powder.

At this point we may leave the chemical
aspect of the substance and turn to a
consideration of its light sensitive properties

MICA

FOIL

I

d TERMINALS o)

Fig. 3.—So called condenser type cell (coat-
- ing omitted for clearness).

FREE ENDS

!By J. R FENNESSY

% and H. WELTONJ’

- WINDING OF TWO

J‘( PARALLEL WIRES

WAXED Fio|.=A cell ready to receive

IN POSITION. its selenium coating.
—properties which for years attracted
research workers who sought to turn them
to account in television systems.

Light Sensitivity

Many years ago an engineer engaged in
development work at a cable station
discovered quite accidentally that the
selenium rods he was using as high resist-
ances in the cable system showed large
— c

]
)/
Fig. 2.~=Sketch of

showing
parallel winding employed.

system

variations in total resistance when light
fell upon them. It is claimed that the
discoverer was Willoughby Smith. There
can be no question that Smith was well
informed on the subject as we find him
experimenting with selenium in the year
or two which followed. The effect of the

discovery and subsequent investigations

was to prove that light was capable of
producing an electrical effect of far reaching
possibilities. In view of more recent
knowledge regarding selenium and its
limitations it is evident that the early hopes
of its future applications have in many
instances proved unjustified for reasons
shortly to be discussed.

How to Make a Selenium Cell

A selenium cell is easily made and requires
little outlay, in fact with the exception of
the selenium which must be purchased, the
remainder of the kit will be found in any
amateur’s junk box. Obtain a little

selenium from a chemist. It is preferable
in the form of black powder although either
the stick or crystalline form may be used.
The next step is to cut a rectangular piece
of thin slate about lin. by 1l}in. with a
smooth surface. The two longer sides are
notched throughout their length to a
depth of about 1/32in. with a
three-cornered file, as many notches
as possible being. cut, the number
being the same on each side. Itisa
_good plan to mark off the slate panel
first with a needle and

TERMINALS ruler as this -will ensure
the notches being in line
and equal in number on each

edge. The panel is now wound

SLATE from end to end with two
B wires always running paralle]
but at no point coming into contact
with each other. The purpose of the
notches is to facilitate the winding
process and to prevent a short circuit
between the two wires (or more technical-
ly—the electrodes). Fig.1showsa cel.l regmdy
for coating and Fig. 2 the parallel winding.
The best wire to use is either gold or plati-
num but as the price of these is prohibitive,
copper must suffice for the modest amateur.
The thickness is not critical—between 34 and
40 s.w.g., and the surface must be cleanand
bright. Two terminals are attached to one
end of the cell and to these are connected
oneend of each winding. The two loose ends
of the winding at the opposite side of the
cell should not be left free but should be
secured by means of wax 'or some
similar non-conduecting substance.

\ It now remains to apply a coating
\ of selerium to the article, and as the
\ successful operation of the ocell

SECURED TO depends on the manner in which
TERMINALS. this process is carried out, the

following instruetions must be.care-
fully followed. The selenium, placed in a
porcelain basin, is gently heated over a
bunsen flame until it becomes a molten
tacky mass. At thisstage the flame islowered
and the heating continued very gently indeed
until the consistency of the selenium is

such that it

ey D) SPUT MATCH-STICK
thinly and SEPARATORS
evenly with a
glass spatula
over the wires
on one side of
the cell. A
thick, patchy
surface is use-
less and, if this
is the result on
the first at-
tempt, the
best course is
to rewind the
cell and coat
it afresh. A
good surface
having been
spread, the cell
must be an-
nealed. Thisis
accomplished
(Ced. on page 594)

‘Fig. 4—An

electrolytic cell elements.

assembly of
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A Simple Method, for which no Instruments are Necessary,
of Quickly Ascertaining the Cause of Faults in a Receiver

By W. J

S, no doubt, the majority of our
readers are by now aware, one of
the principal features of our great

reader service is the free servicing of our
guaranteed receivers, where it has been
found impossible for the reader to get the
receiver into working condition after
correspondence with the Queries Depart-
ment. By far the greater proportion of

DELANEY

some time, and I know how exasperating
it is to complete the wiring of a receiver,
exactly according to plan, and then find
that either no signals at all ean be received,
or such signals as are received are only
equivalent to those previously heard on
a much smaller receiver. In most cases
the builder then carefully spends hours
checking connections, and probably writes

etc., should all show up when tested by
such simple means as a battery and pair
of ’phones in serieés, and this point has
already been mentioned. When the con-
tact is made a click- will be heard in the
‘phones. If the resistance of the com-
ponent under test is very high, the click
will be faint, and a low resistance will
result in a loud click, The arrangement
is illustrated in Fig. 4. Unfortunately, this
method of testing will not show whether
the component is short-circuited inside its
case or whether there is a much greater
resistance than there should be, and
therefore a receiver may be built up from
components which have all passed this
test and yet fail to perform satisfactorily.
We will assume, therefore, that the receiver
has been built and fails to perform as you
have been led to believe from the reports
given in our article. What can be done ?
A pen-knife, or a piece of insulated wire
(flex, for instance) may be used to carry
out a test taking nat longer than, perhaps,
a quarter of an. hour, and which will, in
nine cases out of ten, locate the faulty
component.

How to Test the Receiver

In order to illustrate this method of
testing, I will assume that the receiver is
the Beta Universal Four recently described
April  15th  1ssue),

such receivers as 1

have tested. have \/
suffered from a short-
circuit or partial or
complete break in one
of the components,
and substitution of
the faulty component
has rendered the set
workable. In many
cases the reader could
have ascertained this
fact by carrying out
one or two simple
tests, but I do not
want it to appear that

fi

oz
MO

3
-

nrc

—O#7s
ut the method 1is
applicable to prac-

tically any receiver,
battery or 1ains-
operated. Itis obvious

that if no signals of

+s any kind are heard,
a complete break-

down is indicated, and
therefore if the com-
ponent in question is
ghort - circuited some
sort of sound will be
heard, although it

OL T+

may be much weaker

am finding fault
with the reader for not

2y
=t b4

2

than it should be owing

Wo—oreonr— 0 the component in

L-lelll} -

20000
e
!v; Vv

doing this, as I fully
appreciate that in the
majority of cases the
builder of a receiver
is only, possibly, just constructing his
first receiver and a complete working
knowledge of wireless is not one of his
strong points. We all have to begin

L

\

Fig. 2.—An ordinary pen-knife may be used
as a lemporary short-circuiting device.

-

Fig. V.=—Circuit diagram of the Beta Universal Four, which is

the short-circuit method of testing.

several letters to us asking what is wrong,
when the fault rests with one of the
components. It is, unfortunately, nearly
always assumed by the man-in-the-street
that components which have been pro-
duced by a firm of repute are above
suspicion—but experience proves that this
is not always so. Transit, careless handling
by the many people through whose hands
the component passes before reaching
the set-builder, and other factors all tend
to introduce damage to a delicate com-
ponent, and therefore one of the first
things that should be done (where possible)
before building a receiver is to test each
part. I fully appreciate that delicate
measuring instruments are not to be found
in every house, but there are simple tests
which will often save hours of worry and
much waste of energy, and will also make
the hobby of wireless receiver building
even more interesting.

Continuity Tests

Electrical knowledge is not necessary,
but is very useful when testing com-
ponents, but from articles which have
alrcady appeared in these pages it should
by now be obvious that a condenser, for
instance, cannot be tested for continuity
by any very simple means. Resistances,
chokes, inductances, transformers, coils,

L,
used to illustrate

question  being re-
moved from the circuit.
Similarly, if a com-
ponent is only partially
connected, resulting in a much higher
resistance than is required, short-circuiting
it will result in a louder signal being heard,
although again, owing to the reduction in
resistance due to the short-circuit, signals
will not be of the strength which will be
obtainable when the correct resistance is
included in circuit. Starting from the
aerial circuit, we have the tuning coil
(or coils) and tuning condenser. In the
circuit we are examining, as in most
present-day circuits, the coil is of the
dual-range type, and a common fault which
arises in these coils is the failure of the
switch to operate when changing from one

(Comsinucd on page 594)

et

Ll

PIECE OF \ILLE

b SLIORTING THE
7 TWO COAMTACTS

COMAIECTED TO

VL S\ITCH.

Fig. 3.—To test the swilching of Dual Range

Coils, the coil should be adjusted to the Medium

Wave Band, and the terminals connected lo
the switch contacts shorted.
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The brightest holiday
number of the year— |
packed with cheery
features and amusing
pictures; including a
brilliant contribution by
RictmMAL CROMPTON, |

“ SOMETHING LIKE
A CHANGE™
by * WILLIAM.”

On sale at all Newsagents and
Bookstalls, or by post 1{3 from
eorge Newnes, Lid., &8/11,

Southampton Street, Strand,
London, 1

Geo, Newnes, Ltd.
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H.T. Battery Slogan Competition

is JULY 30!

ist Prize . .
There is no time to lose if you are
£100 going to enter for the Lion Slogan
. Competition. You have just 8daysin
2nd Prize which togetinyoureffortwhichmay
£50 bring you a substantial money prize
or one c_»f thg hundreds of Consola-
3rd Prize tion Prizes of Lion 120 v. Batteries
and Complete Lion Cycle Lamps.
£30
4th Prize
£10
10 Prizes of

Advt, of Vinces Dry Batteries, Lid.,

Garford Street, Poplar, E.14
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Condensers
may be
tested for
short-circuit by bridging
fixed and moving vanes
by means of a piece of wire
whilst tuned to the short

(or medium) wave-band.

wave-band to another. Where two or
more coils are employed, it sometimes
happens that one coil changes whilst the
other does not, and the symptom is that
the long waves only are obtainable at good
volume, whilst when switching over to
medium waves difficulty is experienced in
obtaining good signals. An examination
of the pamphlet accompanying the coils
will show to which two terminals the
switch contacts are joined. When on
medium  waves, the coil between these
terminals is (or should be) short-circuited,
and therefore a test is made with the coil
switched to medium-wave position and
the two terminals in question joined
together with a piece of wire or a pen-
knife. In Fig. 2 is shown how a pen-knife
may be used for this short-circuit method
of testing, the two blades of the knife
being quickly adjusted to the necessary
width. TFig. 3 illustrates the coil-shorting
test. If weak signals, or a complete
absence of signals, is obtainable when the
terminals are not shorted, and they are
heard when the short-circuit is introduced,
it is obvious that the coil switching is
faulty. In some cases, the variable
condcnser plates get bent, with the
result that at some point in the setting
a  short-circuit is introduced. The
effect of this is usually a click in the
speaker.

Oscillation sometimes produces an exactly
similar effect, and, therefore, our short-
circuit test will differentiate between these
two causes. Rotate the dial until the
click is heard. Now with the piece of wire
or the pen-knife short-circuit the two sec-
tions of the variable condenser (or each
separate portion of it if a ganged condenser
is in use). To do this simply attach
one end of the wire (or one blade of the
knife) to the chassis of the condenser, and
with the other end touch the moving and
tixed plates in turn. If no difference in

(Continued from page 592)

the sound emitted from the
speaker is obtained in any
position of the shorting
contact, then the condenser
is shorting, and the vanes
should be examined, and
whenfithe faulty one has been
traced it should ! carefully
be,bent. In the case of a
ganged condenser it is to be
expected that this will result
in the matching being upset,
and it is desirable to return
the condenser to the makers
for matching.

The H.F. Chokes

Passing to the anode circuit, the
coupling component is an H.F. choke,
and a broken connection here will
result in no signals being received,
whilst a short-circuit between pig-tail
{or pig-tail screening) and the case
will result in a sinslar
effect. For the latter cause
a close inspection is all
that is necessary with
most makes of
choke, and care-
fully moving the
pig - tail in all
directions will
result in clicks
if a short-circuit
is taking place.
If, however, the
component is
disconnected, either inter-
nally, orowing to bad wiring
a short-circuit with our
piece of wire from anode to
H.T. positive will result in
signals being restored. They will be weak, of
course, owing to the lack of sufficient
resistance in the anode circuit, but they
will serve to prove the existence of the
defective choke. The grid circuit of the
next valve should be treated in the same
manner as the aerial circuit for .defective
coil or tuning condenser, and the anode
circuit choke (used in the example for
reaction purposes only) should similarly be
tested. In the latter case, the shorting
of the choke will result in maximum signals
being received if the component is defective.

Shorting the primary- and secondary
of the transformer will remove crackling
noises in the event of a partial breakdown,
and in the possibility of a complete dis-
connection, a noise may be obtained in
most cases from the loud-speaker when
the faulty winding is shorted. Signals
will not, in most cases, be obtained by
this method, but the character of the sound
which will be heard from the speaker will

_enable even the beginner to decide whether

TO CORIPOMERST ‘ VNDEL.
TEST.
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or not the winding is disconnected. The
decoupling resistance may be shorted, but
this should be carried out very quickly,
in order to avoid damage to the valves
through the application of too high a voltage:!
If the component has broken down, the
shorting will re-introduce signals, and'
the short-circuit need only be applied for
the merest fraction of a second to ascertain
this. Even if the receiver is not tuned to
a station, the extra amplification intro-
duced by the valve in the anode circuit
of which the faulty resistance is included
will result in a larger volume of * noise
from the speaker, and consequent verifi--
cation of the broken resistance.

—~
GRI1D BlAS ORL
SIMMILAR SALALL
BATTERY

Fig. 4.—Testing components for continuily

It would not be right to complete this
article without giving a word of warning
as to those components which must,
on no account, be short-circuited. Roughly
these may be summarized as follows :-—

Decoupling condensers.

Reaction condensers.

Grid-bias batteries and resistances.

To enlarge upon the above list it may
safely be taken that no fixed condenser
in a receiver should be shorted, even
momentarily. Further, no short should
be made between H.T. positive and H.T.
negative, and a short examination of the
circuit will soon enable a doubtful point
to be decided in this respect. Although
only a few of the components in a complete
receiver have been touched upon in this
article, sufficient has no doubt been said
to enable even the newcomer to wireless
to ascertain a faulty part, and to
enable one of our receivers to be built up
to give a performance similar to that
obtained on the original design.

MAKING A SELENIUM CELL
(Continued from page 591)

by baking it over a bunsen flame in a metal
box or oven. for not less than two to three
hours during which time the temperature of
the work must lie between 180° and 200° C.,
but at no time must the cell come in contact
with the naked flame. After this baking the
duration of which may be prolonged with
frequently improved efficiency, the cell
temperature is very gradually reduced to
normal by slowly turning down the flame.

On inspection, the cell coating will now
appear grey and metallic and is preferably
protected from dust and the atmosphere
by enclosing the cell in a glass fronted box

which, as a further refinement, may be
provided with a shutter.

Suoh a cell as described was found to have
a * dark resistance » of 20,000 ohms and a
“light resistance” of only 3,200 ohms.
The amateur may find however that his cell
characteristics coincide with the above
figures only within very wide limits due to
differences in size of cell, treatment, and
so forth. The figures instanced show this
particular cell to have an efficient light-
dark ratio of comparative resistance.
Experiments should be made with voltages
lying between thirty and eighty, which are
conveniently supplied by the household
H.T. batterv or a -tapped mains unit.

During the course of these experiments
care should be taken not to apply excessive
voltage or the cell will be ruined. In any
case voltages in excess of a certain value
(dependant on the cell characteristics) do
do not improve the efficiency factor.

Another type of selenium cell erroneously
known as the * condenser” type consists
of a bank of alternate layers of mica and
copper foil. One edge of this bank is made
perfectly smooth and coated with a thin
layer of sclenium in exactly the same
manner as the parallel wire type of cell
described above. A simple condenser type
cell is shown in Fig. 3.

(To be continued.)
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Mounting S.G. Valve Holder

EN converting a straight set to one

embodying a screened-grid H.E. stage,
and wishing to'effect all possible economy,
one little dodge can be adopted, as shown
in the accompanying sketch, which will
help in this direction. Using an old panel-
mounting valve holder for this purpose,

Mounting a screened-grid valve holder.

the negative leg of filament is secured to
bracket, and automatically becomes an
earth connection. The bracket is of metal,
and rests on the baseboard screen. The
illustration makes the point clear.—
E. Davey (Plymouth).

Handy Tool for Grub Screws
HE- control knobs on both home-made
and commercial portable receivers
are often placed on a sunken pancl to
prevent their accidental damage, and in
time, use and vibration will loosen the small
supporting grub-screws, causing endless
annoyance and erratic operation. Apart
from completely removing the receiver from
its case, it is usually impossible to effect a
cure ; the edge of the case will prevent a
screwdnver being held at the correct angle.
An ordinary steel cycle spoke, fashioned
as shown below and bent to the required
angle, will refix the most inaccessible grub-
screw. The ¢ shank ” end should be held
on some firm metal object, hammered flat,
trimmed with cutting pliers and finished
off with a small file. Many uses will be
found for screwdrivers of this type, owing to
their flexibility and easy adaptation.—
F. J. Gough (Ellesmere).

A Ixandy tool for grub screws.
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THAT DODGE OF YOURS!

Every reader of “ PRACTICAL WIRE-
LESS” must have otiginated some Little
dodge which would interést other readers.
Why not pass it on to us? We pay £1-10-0
for the best wrinkle submitted, and for every i
other item published on this page we will pay
half-a-guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, “ PRACTICAL WIRELESS,”
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on evety item. Please note that every
hotion sent in must be original. Mark
envelopes  Radio Wrinkles.”” Do NOT
enclose Queries with your Wrinkle.

Automatic Paralleling Device for Reaction FIXED VANES

Circuit

T is often found when using a .0003 mfd.
condenser in the reaction circuit that
for the higher long-wave stations it is
impossible to supply sufficient reaction.
This occurred in my set, and I found it
necessary to employ a paralleling switch
to add a .0002 mfd. condenser. Finally,

Fig. |.—Component parts showing order of
assembly for reaction switch.

I have mcorporated this switch into my
reaction control, giving a choice of either
0003 (through 180°) and .0005 (i.e., 00034
.0002) through about 160° rotation of the
spindle. It will be evident that a certain
amount of angular rotation is taken up
by the one fixed stop.

My reaction condenser happened to be
a ,0003 mfd. of the differential type, built
up with oblong fixed vanes, distance tubes
and ebonite end plates, etc. A pair of plates
similar in contour to the fixed vanes were
made and bolted down to the ebonite end
plate under the nuts fixing the fixed vanes,
thereby ensuring a good electrical contact
with them. A contact arm (as shown in
Figs. 1 and 2) was made, and secured to—
but insulated from-—the spindle of the
reaction condenser. This rotating arm was
then connected to an insulated terminal

mounted upon the ebonite end plate by"

"‘““‘ ""'"'..
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means of a bush. This terminal was
connected to the reaction winding of the
aerial coil: a .0002 mfd. condenser wag
placed across one side of the .0003 mfd
differential condenser, thus giving .0005
TEAMINAL PLATES TO AIXED VANES
TERMINALE
CONT ON
BOLT

TOEND PLATE

| EBONTE
END PLATE
F Fig. 2.
DIFFt CONDA
SPINDLE
0002 MFD.

THIS SIDE
OOOS5 MFD.

Figs. 2 and 3.—The complete reaction swilch
and circuit diagram.

mfd. when this side was in circuit: -The
position of the contact arm would decide
whether the .0003 mfd. or the .0005 mfd.
side were placed in the reaction circuit,
a diagram of which is given in Fig. 3.

It is necessary to remove one of the
stops from the ebonite end plate to ensure
a complete rotation (nearly 360°), instead
of only the usual 180° rotation.—W. S.

HArrIsON (Aintree).

An. Aerial Hint
A SATISFACTORY way of getting an
aerial up to the top of the post again
when the pulley has carried away, is as
follows :—
Stretch a spring coil tightly round the
Lontinued overleaf)

/! 5
i

-

A useful aerial hint.
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(Continued- from previous page)

pole (Fig. 1) as high as it is possible to reach,
secure its ends and attach the pulley to the
spring. Pass the hoisting wire through
pulley and attach to aerial insulator. With
thin props tied together and a cane on
the end, the spring is pushed up the post
contracting and gripping the post as it
rigses (Fig. 2), and remains at the top
while the aerial is hoisted. My mast is
40ft. in height, and the actual spring used
was a copper one.—dJ. S. NICHOLSON
(Sunderland).

Automatic Switching for Radiogram
‘HE accompanying sketch shows a
dodge for simplifying the operating
of the gramophone part of a radio-gramo-
phone. I fixed an extension shaft to the

PIOK-UP ARM ~ ¢

A radiogram switch.

swivel shaft of my piek-up. This shaft
protrudes underneath the motor board
and has a lever soldered on to it. Then I
made a bracket out of sheet brass to hold
a toggle mains switch, the dolly of which is
filed to form a groove, which is made as
deep as possible. The lever engages in this
groove, as shown in the diagram. Thus all
one has to do to switch the gramophone
motor on is to lift the pick-up arm off its
rest and move it towards the turntable.
After playing, just put the pick-up arm on
its rest, and the motor is automatically
switched off again.—ERNEST SILSON
(Leeds).

An Improved Motor Board
MANY radiogramn enthusiasts depend
on the clockwork motor to propel
the turntable, and have to take the motor
out periodically, to fit new springs, and for
oiling. This means no end of time and
trouble spent on disconnecting the pick-up,
volume control, and various gadgets,
before you can get properly at the motor.
The turntable arrangement shown in the
accompanying sketch I have fitted on my
own set, and only a small section of the
motor board needs to be removed. Measure
approximately 14in. towards the centre of
the turntable, opposite the. side of the

An improved method of mounting a radiogram

turntable.

= N MOTOR 80420 WITH
il AP, ETC MOUNTED
A
/\J_l
7 A 8.C-MOOD SEARERS
( SO 1= SUPPORTING HOTOR 80ARD
;
| o
6‘ .G ™ SECTION OF MOTOR BOARD
I B HANDLE
i
)
v I‘i e | Y < woron
LT
I — FLANTASLE 00 0s.

cabinet where the winding handle is
situated ; this gives the position of the
bearer (A). Then measure 6%in. along the
bearer (A) where the position of the
turntable is to be ; this gives the positions
of the centres of cross bearers B. C. The
next step is to cut a piece of wood 6in.
square, and mount the motor on it, and
when in position no joins can be seen as the
turntable covers them. A good dodge is to
place the needle cup directly under the

- pick-up.—T. SoMERVILLE (Edihburgh).

Protecting An Electric Soldering. Iron _

E makers of electric soldering irons

state that the current must not be
left on when the iron is not in use, other-
wise a burnt out element will be the result.
The small switchboard, shown in the illus-
tration, was designed to obviate this risk
of the iron being accidentally left on if
the user happened to he called away;
also to prevent the iron overheating or
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2 coniAMe Bz
15w PILOT LAMP o

Switchboard arrangement for protecting an
electric soldering iron.

cooling, ‘'whilst soldering work was in
progress.

The plug from the mains end of the
switchboard is plugged imto the mains,

and the eclectric iron is plugged into the

other end. Switch A controls the supply

to the iron, while, at the same
time, a- 15-watt pilot lamp
shunted across the iron also
lights, which draws atten-
tion to the fact that current -
is flowing through the iron.
The extra 15-watt being
consumed can be considered
as almost negligible. Now
if one is constructing a piece
of apparatus, necessitating
the making of soldered
connections intermittently,
the iron is liable to overheat
if left switched on ; and if
left off would cool. and
so delay work. To remedy
this, a lamp-holder 18

CRAMOPHONE
Sicnaq (AMP
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connected in series with the irom, into
which is placed a 60-watt electric lamp.
Ag we all know, this is a resistance, and so
the iron is kept hot, during the intervals
when it is not actually being used, without
the risk of it overheating. Of course, when
it is being used, the resistance lamp is
shorted by switch B, allowing the full
power of the mains to reach the iron. Lamps
of different wattage can be tried in this
holder to suit particular requirements.
‘The greater the wattage the cooler the iron
will keep and conversely.—A. J. (Kenton).

Simple Delay Switch
ERE is a dodge which is suitable for
accumulator-eliminator sets either
A.C. or D.C. The object of the device is to

LTOW SET
2t
HEATER WIRE [RANSFERRED
AP A TONEW TERMINAL B”
c SR o
MY EUMINATOR
L
QAT SWITCH
S-WMTT LAMP
) DOES NOT L1GHT)
O
TAT. MuNS

A simple delay switch.

switch on L.T. first, and it is serviceable
where the 4 volts winding of a transformer
is not available to work a Thermal delay
switch. The apparatus required is a
Thermo-Blink No. 00, used for small
flashing signs, which can be purchased for
6s. 4d. This requires a slight alteration.
The heater wire should be taken off the
terminal that is connected to the contact
gecrew and brought to another terminal,
which can be set in the hole provided in the
porcelain base. The accompanying diagram
shows the connections. This switch can also
be used in place of the usual thermal-delay
switch in cases where 4 volt A.C. current
is limited. "In this instance, both ends of
the heater are isolated and fed with the
main in series with a small lamp (20 watt
or under). The contact screw goes to the
rectifier, the strip to H.T. winding of
transformer. In this case the contact screw
will have to be screwed out to increase the
delay to half a minute.~R. OLIVER
—{(Wanstead).

A Multi-Switching Arrangement
'HE accompanying sketch shows how
a double-pole change-over switch
can be-adapted as a radiogram and panel
lighting switch, and to work the mains
switch of an all-electric set. It will be
noticed that movement of the control knob
to either radio or gramophone switches on
the main supply. - The switch is wired for
a pick-up connection in the detector
valve circuit.—T. A. GRIFFITHS
(Roehampton).

a7 smey
I &

DISTANCE BETWEEN CINTRES
OF AQM EQUAL TO
THROW OF MAINS SWITCH

R CRID OF DET. VALVE

A.useful multi-swilching arrangement.
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LL the value of skilful eraftsmanship
expended on the building of a
brand new set can bc discounted,

1f manipulation of the necessary controls
is not thoroughly undérstood. Acquiring
this knowledge is not a matter of reading
a few notes, but comes from an intelligent
mterpretatxon of the set’s functioning to-
gether with a few hours spent in becoming
quite at home with those panel knobs.

Do not be disappointed, therefore, if
the set fails to please you 100 per cent.
straight away; give the receiver a fair
chance and it will return the comphment
As far as this particular receiver is con-
cerned, there is really only a little know-
ledge that must be assimilated originally—
the flair for * running round the dial”
comes quite soon.

First of all insert the three mains valves
into their correct positions, D.C./S.G. in
socket on left nearest the panel, D.C./H.L.
just behind, and the D.C./PEN. in the re-
maining holder. Do not forget to add the
connections from the flex leads to the S.G.
anode and the pentode screening grid.
Your aerial, earth, and loud-speaker to
the terminals so marked, clip on the twin
fuse cover and connect the set to the mains

supply via the lead made up for the purpose. .

Before switching on see that the coil
covers are firmly registered in place with
the base, and cover slots connecting.

Set your coil switch to either long or
medium-waves as desired for the first
test, the reaction control -at minimum,
and the volume control potentiometer
about midway, as also should be the tone
control potentiometer and filament current
resistance knob. With your eye on the
ammeter, switch on the mains, note whether
the meter needle moves in its correct
direction, that is, to the right. If it moves
to the left switch off immediately and
reverse the mains-plug, for obviously with
‘D.C. mains working we have to consider
positive and negative polarity, a factor
which does not arise with A.C. mains
working.

Speedily adjust the variable filament
resistance so that the ammeter correctly
registers the filament current, that is, half
an ampere, and you will notice that as the
* breakdown "’ resistances warm up slightly,
the current drops somewhat owing to the
"corresponding increase in resistance. It
. will be a matter of a few minutes for this
slight fluctuation to settle down, but the
set will be * fully alive ” after the passage
of some thirty to forty-five seconds from the
moment of switching on.

Your local station can, therefore, be
tuned in after this lapse of time by turning
the larger of the .pair of tuning knobs.

PRACTICAL WIRELESS

Operating the

DC. ACE

By H. J. BARTON CHAPPLE,

Wh.Sch., B.Sc.

by a slight movement of the
smaller knob. This alt,ers the capacity value
of a single plate vernier condenser on the
aerial side, and is sufficient to -correct any
irregularities that might be present in the
ganging. 1 found no necessity for an extra
trimmer in the second condenser section,and,
in the special condenser made up for me
by Polar, this was not included.

When tuned in to the local station the
full value of the input volume control (our
potentiometer-aerial feed) will be found.
It is particularly smooth in operation and
is a method which needs to be tried to be
appreciated. Then again on your local
you can see for yourself how valuable it is
to have a tone-control functioning in con-
junction with the transformer. This is the
knob in the bottom right-hand corner. The
component in question has been dealt
with very fully before in this journal, but

(Hons.),

The neat appearance of the receiver
may be seen from this illustration.

A.C.G.L,

for the uninitiated let me say briefly that
- adjusting the knob position of the potentio-
. meter enables a correction to be effected
which will overcome defects in quality due
to lack of treble or bass in a loud-speaker.
It brings about a more natural tone, and
permits the listener to suit his own tastes
in reproduction according to the nature of
the item which is being listened to at any
one time.

Searching for stations
follows quite normal prac-
tice and is the'same both on
medium and long waves.
The input volume-control
is set at maximum, and
starting with the tuning
condenser at zero. the dial
is moved round slowly
(coarse tuning knob—that
is, the large centre one)
while the set is kept in its
most sensitive condition
{near oscillation point) with
the other hand on the
reaction-control. . If. pre-
ferred, the set can be made
to oscillate and the
familiar ¢ tweet ’ listened
for. As soon as this is
heard, turn back the reaction control
slightly and make any readjustments on
the tuning through the medium of the
finc tuning control (small centre one).
The art of station-tuning and final adjust-
ments according to taste will soon come to
vou, and in any case when you hear your
first station you cannot fail to be impressed
thh the complete absence of hum ( genera.llv
a “ prominent” feature in D.C. mains
sets) and the first-class quality of reproduc-
tion.

D.1.C., AM.LE.E,

H One 330 ohm Heavy duty resistance (Bulgin).
When tuned in, a fine adjustment is made :

COMPONENTS FOR THE D.C. ACE.
One 3 ohm resistance (special type, see last week’s

One .0003 mfd. Polar Uniknob Variable Condenser
(Special type, with insulated rotor),

Two .0001 mfd. Type 34 fixed condensers (T.C.C.).

One .0003 mfd. Type 34 fixed condenser (T.C.C.).

One .001 mfd. Type 34 fixed condenser (T.C.C.).

One .01 mfd. mica condenser (Lissen).

One .25 mfd. Type 50 fixed condenser (T.C.C.).

One 1.0 mfd. Type 50 fixed condenser (T.C.C.).

Two 2.0 mfd. Type 50 fixed condensers (T.C. C. ) -

One 2.0 mfd. -Non inductive fixed condenser type
LDAA (Dubilier).

Two Type BES8 Block condensers (2 and 2 mfd.)
{Dubilier),

One .0003 mid. Polar reaction condenser, compact

type.
One .001 mfd. (max.) Lewcodensor (Type O).
One 4 mfd. Power Mansbridge Type Peak Condenser
(800 volt D.C.).
One 50,000 ohm Lewcos potentiometer. .
Three 50,000 ohm Varley tag resistances.
One 15,000 ohm Varley tag resistance.
Two 50,000 ohm Lissen wire wound resistances.
One 10,000 ohm Lissen wire wound resistance.
One 3,000 ohm Lissen wite wound resistance.
One 1 megohm grid leak with wire ends (Lissen).

| One ebonite panel 18in. by 9in. by }in.

issue) (Wearite). "

One 200 ohm resistance {special type, see last week’s
lssue) {Wearite).

One 250 obm 50 watt variable resistance (Rotor

One 4 hms graded p (Multi-tone),
One General Purpose L.F. Choke (Lissen).
ne Hypercore smoothing and output choke (R.I.).
One 3 henry 3 amp L.F. Choke (special type, see last
week’s issue) (Lewcos).
One Bulgin Screened Grid H.F. Choke.
One Wearite H.F. Choke Type HFPA.
Four Type B Belling Lee Terminals marked aerial,
earth, mput, and output.
Two Belling Lee Terminal Mounts, i
One Colvcm KTF Coit.
One Colvern KGR Coil.
One Multi L.F. T f

One Panel M

O.D. 0.75 A range.
Three (W.B.) Sub baseboard valve-holders. ,
Two Belling Lee $.G. anode conpectors.
One Belling Lee mains plug 1 amp fuse,

ing coil Fi 1 ter ¢

One baseboard (sce’ last’ week’s issue), screws and
Glazite. ) :

v



25

PRACTICAL WIRELESS

July 22nd, 1933

ra»

- a—

ra—

N the course of my daily round, it falls
to my lot to deal with large numbers
of queries from users of mains-units,

and some to these queries are frequently
repeated.

The most common of these queries is
that regarding the correct switching
sequence. The answer is, when switching
on, L.T. first, and then H.T. When switch-
ing off, reverse the procedure, H.T. first,
and then L.T." The reason for this is that
if the H.T. current is switched on before
the -L.T., the valve filaments are cold,
and there is no actual H.T. circuit, the
result being that the voltage stores up in
the condensers in the unit. ,Thus abnorm-
ally high-peak voltages occur which are
likely to cause premature failure of the
condensers, and, furthermore, the momen-
tary surge of current released from the
the condensers
when the L.T. is
switched on is not
good for the
valves. Actually,
this point is much
moreimportant in

Fig. 1—Connecting unit and battery
in parallel.

the case of an A.C. unit than a D.C, unit,
as in the latter case the voltage cannot
build up to more than the mains input
voltage, but even so, it is not wise to leave
the unit connected to the mains for long
periods with the L.T. switched off.
Another point regarding D.C. uaits is
the fact that, upon connecting the unit
to the set, the metal parts of the set often
become ‘live” to the touch. This is
merely due to the fact that the supply-
main to the house in which the unit is
used happens to be on the positive-earthed
side of the D.C. three-wire system, the
consequence being that the negative side
of the set is at a potential above earth
equal to the mains input voltage. If,
therefore, you find that you can get a
slight shock from the metal panel or grub-

LT-

MY~
Fig. 2a.~Theoretical circuit pf Fig. 2.

screws of the slow-motion
dials, this does not indi-
cate a fault in-the unit
—it is merely due to a
peculiarity in the supply

and has no bearing what-
ever upon the electrical
performance of the unit.
Furthermore, on D.C.
mains, a small condenser,
should be connected be-
tween the. set and the
lead-in to prevent damage 8
in the case of the aerial i
falling to the ground.
The.condenser” should be

a  good-quality compo-
nent, and if a capacity of

not less than .005 is used, tuning will not
be affected—a smaller condenser may, of
course, improve selectivity also.

Increasing Output from an A.C. Unit

The next point on which there appears
to be much misapprehension is the question
of increasing output from
an A.C. unit. Quite a
number of people are under
the impression that this job

entails the re-
moval of a resist-
ance. Unfortun-

ately, this is not
so, and to increase
the output is
usually quite an
expensive proposi-
tion. The maximum
output is depen-
dent entirely upon
the type of metal-
rectifier used, and
of course, the
secondary of the
mains transformer
is wound to match the rectifier used.
Therefore to increase the D.C. output
it is necessary to use a larger rectifier,
and also ‘to re-wind or replace the
transformer with one to suit the larger
rectifier. In addition, it may also be
necessary to replace the smoothing choke
with a larger component which will handle
the increased D.C: current without saturat-
ing. Therefore, to get a few more milliamps
the transformer, rectifier and choke have
to be replaced, which is hardly an economi-
cal proposition. There are two ways out
of the difficulty, first, to use a dry battery
in conjunction with the unit, and, secondly,
to use another small unit in addition to the
existing unit.

Suppose the unit is rated to give 15
milliamps, and the output valve required
about this current, then the entire output
from the unit can be fed to the power valve,
using a dry battery to feed the S.G. and
detector valves. As these two valves
will not require more than, say, 5 milliamps,
a super-capacity battery is not necessary,
and owing to the light load, the battery
will give a very long service. The con-
nections are shown in Fig. 1.

On the other hand, if the receiver has
three or four valves before the output
valve, as in the case of a superhet, these
valves may require between them nearly
as much as the last valve, in which case
it is better to use another small unit for
supplying that H.T. current. It is merely
necessary to connect the negative sockets
together and use the positive tappings as

T r)
i 1{* ol of Special Interes
T Operating Battery S

By ASS

required. The connections are exactly
the same as those in Fig. 1, except of course,
that a unit is used in place of the

battery. The two flex leads to the mains
can he taken to one adaptor for the sake
of convenience—on A.C. it does not matter
which way round the leads are connected.

i!

PENTODE v

If, when using the first
arrangement, instability
becomes evident, this is r
really due to insufficient
decoupling in the receiver,
but 'a 2 mfd. condenser’
connected directly across negative and
positive of the battery usually has %he
desired result.

Inereasing Output of a D.C. Unit w
In the case of a D.C. unit it is often
possible to increase the output guite easily
and eheaply, asin most cases the maximum
output is limited by a resistance, usually
in the negative lead. By decreasing the
value of this resistance, the maximum
output is automatically increased. For
example, in a 20 milliamp unit, this:re-
sistance may have a value of some 2,500
ohms, but by reducing
this value to 2,000 ohms,
the output would be
increased to 30 milliamps.

Fig. 3.—Variable * free ™

-25 MEGC. DECOUP
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The actual resistance required is arrived
at by dividing the surplus voltage by
the required current. For example, as-
sume the mains input to be 230 volts and an
output of 130 volts at 30 milliamps is
required, the equationis 2=80 amp. which
is  about 2,650 ohms 93 from which
ALVEHOLDER (?:IUSt tll)li ded]‘)l.cé.
S LT~ resistance of the
- smoothing
choke.

The question
of choke induct-

5000BIAS
RESISTANCE ~ HT—

1 MFD.DECOUPLING
b» CONDENSER

Fig. 2.—Free grid bias for battery
pentode. R—500 ohm bias res.
1—.25 meg. decoupling res.. C—I
mfd. decoupling con.

ance still has to be taken into consideration,
and, thercfore, before altering the resistance
value, the manufacturer of the unit should
be approached regarding the question of
whether the existing choke will carry the
- additional “current without saturating.
A better choke may be necessary, but as
the choke possesses D.C. resistance it must
be born in mind that if the new choke has a
higher or lower D.C. resistance, the effect
will be similar to altering the value of the
mains resistance. In other words, the use
of a lower D.C. resistance choke will in
itself increase the output to some extent.

t‘iAdjustment Necessary for Altered Mains
HT Voltage

J.~ The primary windings of

modern maifs

G.B\\ transformers are,

of course, tapped so that
the unit can readily be
adjusted for use on various
voltages, usually between
200 and 250 volts. Many
people who possess units
wound - for 100-volt and
200-volt mains are now
faced with the difficulty
that their mains have
been, or are going to be,
changed to the universal
230 volts, and conse-
quently their units must
be modified for use on
the higher supply. There
are two ways of over-
coming this difficulty—
one is to return the unit to the manu:
facturer, who will replace the trans-
former and charge accordingly, and the
other is to insert a voltage-absorbing
resistance in one side of the mains-lead, so
that although the mains are 230 volts, the
actual input to the unit remains at the
original 100 or 200 volts. It is a simple
matter to work out resistance values where
the supply is direct current, but where the
supply lis A.C. the matter is not quite
so simple. However, the method given
here will give a sufficiently
accurate value for all normal
purposes.

The first step is to find the
total wattage of the second-
ary windings. Take, for
example, the case of a unit
employing valve rectification,
having a output of
20 milliamps at 150 volts.
Wattage is the product of
voltage and amperage, and
therefore the wattage of
the filament ecircnit is 4
volts at 1 amp., which is, of
course, 4 watts. The H.T. circuit will be
150 volts X 1 ampas., -which is three watts,

1 50
i.e., a total load of 7 watts. We must,
however, make allowance for transformer
losses, and this is where there is possibility
of some error. as this is an unknown quantity,
but, generally speaking, it is safe to assume
this figure at 30 per cent., which brings the
total secondary wattage to about 9 watts.

The next step is to determine the current
which should flow through the primary,
and this is computed by dividing the
secondary wattage by the mains voltage.
In our assumed case, the primary current
is given by the fraction 9 amps. which,

230
boiled down, comes to about 39 milliamps.
Now the value of the resistance required to
absorb the surplus voltage is arrived at
by dividing the surplus voltage by the
rimary current. The primary is wound
or, say, 100 volts, and the mains input
is 230 volts, therefore we require to drop
130 volts, which has to be divided by the
primary current thus: 130 X 1,000, which
39
is about 2,500 ohms. If the unit were
already wound for 200 volts, then the
registance would obviously require to be
only about 750 ohms.

Here is another point which is con-
tinually cropping up, automatic grid bias
with a battery set and a mains unit.
Some units are provided with special
tappings for grid bias, but where these are

not fitted, it is not a difficult- matter to
arrange for free G.B. Unfortunately, so-
called “° free  grid bias is not actually free,
as any volts which may be used for this
purpose are deducted from the H.T. volts.

Free grid bias is merely the use of the
voltage difference between the ends of a
resistance in the negative lead. The
resistance should be connected between
the grid circuit of the output valve and
H.T. negative as shown in Fig. 2. The
correct value for the majority of battery-
pentodes is 500 ohms. A condenser must
in-all cases be shunted across the resistanee
to prevent instability. If you do not
wish to interfere -with the wiring of the
receiver, then a G.B. tapping can be provided
direct from the unit, by connecting a
variable resistance between H.T. negative
on the set and H.T. negative on the unit
ag shown in Fig. 3.

VARIABLE
RESISTANCE

Fig. 4 — Method
of obtaining three
tappings from
power socket.

Another query ishow to provide additional
tappings from a unit, either variable or fixed.
This is a simple matter, the output from
the power socket can be split up into three
tappings, variable or fixed as desired. The
connections are shown in Fig. 4 ; two addi-
tional tappings are shown, one fixed and one
variable. The condensers should be at
least 2 mfd. each.

Many of the units now on the market
incorporate trickle-chargers for charging
L.T. accumulators from the mains. If
the accumulator is allowed to become
completely discharged, the trickle-charger
cannot be expected to charge it up again in
a few hours. The usual trickle-charger
rate is .5 amp., and it will be obvious that
in the case of a discharged 30 actual-amp.-
hour accurnulator, the trickle-charger will
take 60 hours to charge it up, or allowing
for losses in the accumulator, about
80 hours. The trickle-charger is mnot
intended to be used in this way. The
accumulator should first of all be fully
charged from some external source.

The result of a test which I recently
took on several representative makes of
units, revealed the average current con-
sumption of a 20 milliamp A.C. unit to be
six watts, a 20 milliamp D.C. unit four
watts, and a .5 amp. trickle-charger twelve
watts. As there are one thousand watts
to a unit of electricity, obviously, the A.C.
unit would give about 170 hours for one
unit, at an average cost of, say, 4d.
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T is an undoubted fact that the super-
heterodyne receiver is daily increasing
in popularity, and with the increasing

chaos in the ether, this is the only type of
receiver which can be relied upon to furnish
“ perfect ’ reception of many stations at
any time of the day or night. The time
has now gone when the quality claims of
the superhet could®be questioned. Pro-
vided the design is correct the old-fashioned
whistles all round the dial can also be
completely eliminated, In fact, in
handlmg areally well-designed, modern
receiver of this type, it should be im-
possible to tell whether or not an
ordinary “ straight >’ receiver is being
used. The latest receiver of this type
to be placed on the market is shown
on this page, and we have had the
pleasure of examining it in detail
and seeing just how far the good
manufacturer can go in the way of
producing a receiver which can justly
be called the last word, at a price
which will undoubtedly soon render
the so-called ¢ straight” receiver
obsolete.

Atfractive Appearance

Before passing on to the actual
circuit design of this set it is essential
to remark upon the really good design
which is incorporated in cabinet work,
actual layout, and design of controls.
As may be seen, there are two tuning
scales, one for the medium waves and
one for the long waves. Each of these
is separately illuminated, and operation
of the wave-change switch illuminates
the appropriate scale. This is of the
only really useful type, namely the
straight<line. = This type of scale,
when engraved with the names of stations
or frequency in kilocycles, enables the tun-
ing point for a station to be seen at a glance,
and the pointer adjusted to that spot in
the shortest possible time. We venture to
prophesy that by next season the partially-
obscured dial, showing through a small
window, will have passed out of existence.
However, this receiver also employs a
clean loud-speaker grille, no old-fashioned
fancy fretwork being employed to harbour
dust or give rise.to rattling. .From the
back, the layoutr of-the coils, valves, etc.,
is Just as modern, and with the choice wood
which is employed for the cabinet work
the receiver may take its place in any home
without being obtrusive or out of place,

The Circuit

Now to proceed to the ecircuit, which
employs only five valves, mcludmg the
rectifier. The manufacturers. inform us
that the first experimental models of this
receiver were produced as far back as
March, 1932, so that it is quite conceivable
that there is nothing which can be done to
improve this particular circuit. When a
firm spends over twelve months in per-
fecting a design the user can rest assured

'H.M.V. SUPERHET
SELECTIVE FIVE
(Model 438 A.C.)

;-u-(_o-,

am-

that every refinement has been included,
and that, provided no revolutionary new
developments come along, he has a receiver
which will take some time to go out of

The attractive lines of the H.M.V. Superhet Selective
Five (Model 438 A.C.), is prarent from this photo-
graph.

date. The circuit consists of an S.G.
combined first detector and oscillator,
variable-mu L.F. stage, linear grid rectifier,
and Pentode output stage. A gramophone
pick-up may be left permanently con-
nected to the receiver, and the operation
of the mains selector switch will enable
record music to be produced when desired

. without the necessity of making extra

connections. The input circuit is of the
band-pass type, which ensures the almost
complete absence of second-channel inter-
ference when not using a signal H.F. stage.
In addition, a patented feature is incor-
porated which acts in a different manner
on both long and short waves, so that in
this particular model it is possible to tune
right through the scale on either wave-
band, and unless the user is an expert
he would not hear a single * second-channel
whistle.” In any case, the ordinary listener
will be unaware of their presence. Orthodox
arrangements are employed to couple the
IF. stage and second detector stage, but
in the anode circuit of the latter are no
less than four resistances in series. These
are arranged not only as voltage droppers
and decouplers, but with the condensers
which are chosen complete isolation of the
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H.F. currents has been obtained, and the
L.F. stage rendered immune from troubles
which often arise in a superhet circuit with
inadequateJH.F. filtering. The L.F. coupling
is by means of a parallel-fed auto-trans-
former, in series with which is.a clever
tone-control circuit. This operates to give
a really sharp cut-off at about 5,000 cycles,
and thus reduces needle-scratch when using
gramophone records, .and heterodyne
whistles which sometimes are received with
a signal.

Actual Resulis

When tested, we used the mains aerial,
which is of the usual ‘ condenser in the
mains lead ”’ type, and several continental
stations were received by this aerial alone.
When connected to a good outside aerial,
practically all of the worth-while stations
may be heard, many of them in broad
daylight. Tuning is, of course, of the
utmost simplicity, and there are no knacks
or tricky adjustments to be carried out.

The tone control acts in a most interesting
manner, enabling any tone to be produced
to suit the requirements of the in-
dividual listener. The volume control,
too, produces a very smooth control
over the output, which may be varied
from the full 2 watts to a mere whisper,
although in the latter position, on the
particular mains which were used,
the hum was louder than the signal.
It is, of course, never necessary to cut
down the volume to this extent. The
particular loud-speaker which is fitted
gives a very well-balanced output, free
from boominess and characterized by
that * forwardness’’ which is asso-
ciated with the receivers produced by
the H.M.V. factory. In spite of all
the above good points, there is still
one other which will interest every
reader, and that is the price. Fifteen
l guineas is all .that is. asked for this
L complete receiver, and when it is
remembered that less than a year
ago a battety receiver, exclusive of
batteries cost "as much, it will be
appreciated that the manufacturers
have endeavoured and succeeded
in producing a receiver which will
find a most ready market.

For those who require it this chassis
is also obtainable in a radio-gram
cabinet, and the pick-up and other
gramophone apparatus is already mounted
and connected in circuit. Details concerning
this radio-gram will be given, on this page
in due course. The performanoe is, of
course, of the same order as is obtamed
Wlth this particular receiver.

HM.V. SUPERHET SELECTIVE FIVE
CEIVER : Model (438 A.C.)
MLA:I(ERS The Gramophone Company,
t

SPECIFICATION : Four Ivalve Super.
het., with valye rectifier. S.G. com-
binedddetector-oscillator ; variable-mu
LF.'stage ; linear grid detector and Pentode
output stage Adjustable tone control
and combined volume-control, acting
on either radio or gramophone. Mains
energized loud - speaker. Second-
channel whistles reduced to an absolute
minimum. Straight-line scales for
each wave.band, each separately illu. ¥
minated.

TEST REPORT : Reception of dozens of
stations, with the greatest facility, on
either wave.-band in dayllght and
practically any worth-while station at
night. uwality of reproductlon ad-
justable to sult amy requirement
characterized by * forwardness ’’ and
complete absence of resomances. A
de-luxe instrument,

PRICE : 13 guineas.

L ) QA ) D ) ) D ) D} | D) S (R ) D - - |
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Neutrodyne Circuit

A receiving circuit designed to neutra-
lise the inter-electrode capacity of high-
frequency valves and so prevent H.F.
howling. It is now no longer used owing
to the introduction of the sereen-grid
valve, in which the neutralizing is carried
out in the valve itself by internal screen-

;ing. See INTER-ELECTRODE CAPA-
: CITY.

Nicke! Iron
An alloy of iron used for making the
cores of transformers, chokes, etc. It
derives its name from the fact that its
constituents are chiefly iron and a small
proportion of nickel.
TINFOIL

SOLDER CONNECTING

EACH TURN OF Foil
Fig. 1.—(Top): A paper condenser which
would be inductive, the connections being
taken from the ends only of the foil. That
shown below is non-inductive since each turn
of foil is connected.

One of the chief advantages of nickel
iron over ordinary iron as the material
for the cores of transformers and chokesis
that less turns of wire are neccessary for
a, given inductance. This means that
the whole instrument can be made smaller
than when iron is used. (See TRANS-
FORMER.)

Nodon Rectifier

A chemical rectifier consisting of an
aluminium rod and a lead plate immersed
in a solution of ammonjum phosphate.
It is used for converting alternating
current into direct current and is chiefly
employed for charging accumulators from
alternating current mains. Usually four
of these rectifiers are used connected in
the form of a bridge eircuit.

Non-Conductor
A substance which will not permit the

waes
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passage of an electric current. An insu-
lator is a non-conductor. (See also
CONDUCTOR.)

Non-Inductive Condenser

A condenser with negligible inductance.
Fixed condensers made of flat metal
plates or foil are non-inductive, but
those made by rolling up two strips of
tin foil separated by waxed paper are
inductive unless each turn of the protru-
ding foil at each end is connected to the
terminals. If only one connection is
taken from each strip, then the rolled-up
strip acts like a tuning-coil or inductance.
This may impair the efficiency of the
condenser at certain frequencies. Fig. 1
shows how the ends of the foil in & non-
inductive paper condenser are soldered
together.

Non-Inductive Resistance

A resistance with negligible inductance.
Composition resistances come under this
heading, but all wire resistances wound
in the form of a coil are inductive to a
greater or lesser degree. There are,
however, special non-inductive wire-
wound resistances in which the wire is
wound back on itself so that the induct-
ance of one turn neutralizes that of the
next. The total inductance is thus negli-
gible. (See Fig. 2.)

Ohm
The practical unit of resistance.

Ohm’s Law

A knowledge of this law is essential
for the working out of a great number of
the simple wireless calculations.

It is usually stated in the following
form: 1 =f% where I = current, E =
E.MLF. or voltage, and R = the resistance
of the circuiv in question. It follows that
where two of the quantities are known,
the third is easily determined.

For example, if it is desired to find out
the current passing through the filament
of a valve when the voltage across it is
2 volts and when the resistance of the
filament is- 10 ohms, then we apply

Ohm’s Law thus: I = g That is,

I = [, that is .2 amp. This is an ¥y

example where the current in the' circuit
is the unknown quantity. ‘If it is desired
to determine the resistance, then the law
may be expressed thus: R = 5,:, or again,
if the voltage is the unknown quantity,
the expression becomes E = ]R.

= .
W=

; AN
| MM

There are many other cases where $
Ohm’s Law is used, such as in the working
out of the value of voltage dropping }
resistance, anode resistances, the current j
in the anode circuit of a valve, and the !
voltage dropped across grid-bias resist-
ances, etc., efc.

Open Cireuit

A circuit which is not continuous and
therefore, onme through which current
cannot flow.

Oscillations

When wireless waves strike the aerial :
of a receiver they set up electrical oscil-
lations in the aerial circuit -(the aerial
tuning coil and condenser). These oscil-
lations are simply electrical currents
moving backwards and forwards very !
guickly, or at a high frequency, as-it is ;
called. They are dependent for their ;
maintenance on the energy supplied by
the transmitting station, in other words,
on the incoming waves and also on the
aerial circuit being tuned to those waves.

course, . if the transmitter stops
radiating then the circuit ceases to osecil-
late. The fact that the oscillations die
down in this way as soon as the outside
source of energy is removed is due to the
resistance of the circuit. There is a way,
however, of overcoming the resistance.
It consists of utilising some of the energy
in the anode circuit of one of the valves.
This is transferred to the aecrial circuit
by a reaction coil, or some such device.
The circuit will thenioscillate continuously,
whether the outside source of energy be
continued or not.

When a receiver ig said to be oscillating
it means tbat the energy supplied by
the reaction device is more than sufficient 3
to overcome the resistance of the aeria]i

circuit, so that the surplus energy is
radiated from the aerial in the form of }
wireless waves. In other words, thei

=l ’

Fig. 2—Above : Type of resistance which is
inductive. Centre : How the wire is wound :
in a non-inductive wire resistance, and

Below : Two other non-inductive resistances.
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difference between the two arrangements

is illustrated in Fig. 3. Here “electric

lamps are the picees of apparatus

and a battery the source of supply.

It is also possible to combine-the

two methods. This is called series

parallel connection. Fig. 3 illusirates the

difference between series and parallel
connections.

In the case of the parallel arrangement

the ,total current is shared between each

of the lamps actording to their respective

56 6

F ig. , 3.— Above :
in) parallel,
See Parallel Connections.

recetver acts as a miniature transmitting
station.
: This is why a receiver which is osecil-
lating violently will cause interference
with neighbouring sets. The squeals
iand howls produced when the tuning
dial is turned are caused by the waves
which are being produced by the set
combining with or heterodyning those
radmted by the vanous transmitting
stations *“ onthe air ” at the time, Due
care should always be exercised in
the handling of the rcaction control
w0 see that this sort of thing does nov
occur. It is quite a mistaken idea
that louder signals or greater range
will be attained by tuning the reac-
tion *full on,” since there is no
increase in selectivity beyond the
point where the self oscillation begins
to take place, only the introduction
of frightful distortion. It is usually
easy to tell when the danger line is
being approached by the fact that as
the reaction control is advanced and
the signals built, up in volume, o
point is reached where a.slight rush-
ing noise manifests itself. With-
some sets, however, there is scarcely
any warning bheyond a sudden
“ plop.” This is due to poor design
or the fitting of unguitable valves or
batteries

See also REACTION.

Osclilator Valve

' The valve in a superheterodyne re-
ceiver which is used to produce the local
oscillations necessary with this type of
 receiver.

Oscillograph

An instrument for reoordmg the shape
of alternating current impulses or waves,
and particularly those of high-frequency
currents.

Pancake Coil
A flat type of tuning coil or inductance
now practically obsolete.

Parallel Connections

When connecting two or more pieces of
apparatus, such as'lamps, valves, resis-
tances, condensers, etc., to one soarce of
| electrical stpply they may either be
“jointed together in the form of a chain
and then the two ends connected to the
supply or they can be connected each one
separately to the supply. The former
system is known as connection in series,
the latter as connécted in parallet. The

Shows a set of Iamps connecled
Below is shown the series arrangement.

Fig. 4.—Two cxamplcx o] permanent magnets.

tance lamp would pass more
current than another of higher
resistance, With the series
arrangement on the other hand,
the gurrent through each lamp is
the same, but the voltage across
each oné depends on its resistance
and the number of lamps in

circuit.

! resistances.’ Thus, a low resis-

Pentagrid
A valve having five grids.

Pentode

A valve with a total of five electrodes,
namely, filament, plate and three grids.
It is remarkable for its amplifying proper-

| ties, having a very high rate of mutual

conductance,

The commonest type of pentode is a
low frequency valve, its use being limited
almost entirely to the output stage of
the receiver, where it may be connected
either alone or in push-pull with another
similar valve.

The H.F. pentode is a recent introduc-
tion, and is a modified version for use in
H.F. circuits, It has certain advantages
over the more orthodox screen-grid
valve,

Permanent Magnet

A magnet which retains its magnetism
mdeﬁmtely Usually o special steel such
as ‘cobalt steel is employed. Permanent
magnets tend to lose their magnetism
if the gap between the poles is very wide.
If a ¢ keeper, which is merely a piece
of soft iron, is placed across the gap this
loss is greatly minimized.  Blows with a
hammer, dropping the magnet, or heating
the steel will cause rapid deterioration.
For this reason it always pays to handle
permanent magnet loud-speakers with the
utmost care, as apart from other damage,
dropping them may demagnetize the
magnet.

That on
the left is as used in a moving-iron loud-speaker, while the
. one on the right is from a moving-coil speaker,

impedance in the

Permeability

This may be described as the magnetic
conductivity of a material. A substance
which offers a ready path for mnagnetic
lines of force is said to have _a high
permeability. - Substances such as air,
glass, paper, and the majority of metals
have a ‘permeability of unity, whereas
ferrous substances have a higher value.
The highest values are found in certain
special iron and steel alloys, such as the
nickel iron which is used for the cores of
trapsformers. So much casier is it for the
lines of force to pass through the’iron’ core
of a transformer that practncal]y none is”
radiated out into the space beyond the
core. High permeability is one of the
desirable properties of the core of a low-
frequency transformer or choke.

Phosphor Bronze

An alloy . of* copper, tin and phos-
phorus. It has greater tensile strength
than pure copper, but is equally good
regarding electrical conductivity, and
thus makes a very suitable material for

aerial wire. l
Photo Electric Cell
A device which alters its rcsxstance

according to the intensity of" the ;
light falling upon it. In appearance !
it is somewhat like an electric bulb,
and its chief use is in oconnection
with television and talkies.

Pick-Up
8See GRAMOPHONE PICK-UP.

Plate

Another name for the anode of a §.
valve. Inja receiving valve it is
usually a small box-shaped or
cylindrical structure. In the centre
is placed the filament or cathode and
between theltwo is the grid or grids
consisting usually of wire mesh. Fxg
5 shows a typical plate ina neeexvmg
valve.

In the ordinary type of valve the
plate is enclosed in a glass bulb
which is exhausted of all_air, but in
the new Catkin type of valve the
plate itself forms the envelope of the valve
Plate Circuit
BThat part of the circuit of a wireless
set between the plate or anode of a valve 5
and the H.T.
supply.

Plate Voltage

The voltage
applied to the
anode or plate of
a valve in order
to make it posi-
tive in respect to
the filament or
cathode. The
plate voltage is
derived from the
H.T. battery tor
mains unit. Itis
n ot !necessarily
the full voltage of
the battery or
unit since some
drop in voltage
oceurs across any

anode circuit,such
as the primary of
a transformer, or Fig. 5.—Valve cul away
other component. to show the plate.

e P
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Converting a
Receiver=

T is well known that for reception on
the short, and more particularly ultra-
short, waves, the super-regenerative

type of receiver offers several distinct
advantages over the more orthodox type.

For example, by the use of the super-
regenerative principle it is possible to make

with the simplest apparatus a receiver with
enormous amplification, and consequently
great sensitivity.

The super-regenerative type of receiver is
not as selective as the more usual type, but
this is not necessarily a disadvantage at the
present state of short-wave work, where it
proves of great assistance in searching
for stations in the very large fre-
quency bands involved. Before deal-

Short - Wave

By D. P. TAYLOR

build up to a limit dependant upon the
characteristics of the valve, and yet at the
same time as the effective resistance is
zero, the oscillations should follow the
original wave form.

This receiver would suffer from the dis-
advantages that any atmospheric or elec-
trical change in the circuit would also
cause oscillations to build up to the maxi-
mum amplitude.

Some years
ago' Armstrong,

ing with the practical details of Furs
converting short-wave receivers to this
principle, let us consider the super-re-
generative principle from a theoretical
point of view.

. The Supcr-regenerative -Principle.

As the retro-action control on a normal
detector valve is increased, the negative
resistance injected into the grid circuit tends
to neutralise the positive resistance present.

A point is reached where the positive
resistance present is equal to the negative
resistance injected into the circuit by the

4 experimenting
ARIABLE on these lines,
BTN produced a re-
ceiver in which

DETECTOR

VALVE

_|

S AARAAAAA. ]

feed-back and the effective resultant resist-
ance will be zero.

If the retro-action be increased above this
point, the resultant resistance would be
negative. If a signal be applied to the
tuned grid circuit when the resultant
resistance is positive, this signal will be
damped due to energy loss in the positive
resistance.

If signals were applied at the point
where the resultant resistance of
the circuit were negative, the signals \ /
would build up to a maximum value g
limited only by the characteristics of
the valve§but due to the fact that
the resultant resistance is negative £
thete oscillations will continue after
the applied signal has ceased, and
this is a condition of self-oscillation
and will be familiar to anyone who
has handled an oscillating receiver,

Fig. 1.—A simple regenerative arrangement.

the effective resistance was varied from a
positive value to a negative value at a super-
sonic frequency.

It was arranged that the mean value of
resistance was such that the circuit was pre-
vented from falling into self-oscillation, and
yet at the same time allowing the signal
to build up to a large value in the

1 L /'AMPl

being a condition in which it is
impossible to satisfactorily receive
signals.

Suppose now the signal were ap-
plied at the point where the positive

h |
| &N

—How to Adapt it to the Super-

Regenerative Principle

intervals when the effective resistance is
negative.

It is found that the super-regenerative
effect is more pronounced (2) The lower the
value at which the value of the resistance
is changed, although it is necessary that
this shall be accomplished at a super:
sonic rate so that it shall not be audible,
(b) The higher the signal frequency, as
under these conditions the signal builds up
to a larger value in the intervals when the
effective resistance is negative.

This variation of grid circuit resistance
can be accomplished by several methods,
but the means which we shall consider at
present are :—

(1) Variation of the grid circuit damping
by tapping the grid circuit return of a
supersonic oscillating valve to the tuned
circuit of the receiver,

(2) Variation of the amount of negative
resistance feed-back by the variation of
anode volts of the detector valve at a super-
sonic frequency.

It is possible to-arrange for the detector
valve to perform the dual purpose of
detector and supersonic oscillator, but in
doing- so a certain amount of efficiency
is sacrificed, and we will consider at the
moment methods which entail the use of an
extra valve. Let us now consider the
conversion of a straight short-wave receiver
to the super-regenerative principle using
the method described in (1) above.

The circuit diagram is shown in Fig. 1,
all the apparatus shown enclosed in the
dotted lines being the supersonic oscillator.
The inductances used are two coils each of
1,000 turns, the grid coil being shunted by a
.004 microfarad fixed condenser.

The coils can be conveniently wound
between plywood discs mounted on a
rod, with suitable spacers, the end
of the centre rod being fixed in the
chuck of a drill for the purpose of
| winding.

I It will be seen that the end of
"1 the grid coil, instead of being re-
| turned directly to the low-tension
circuit is tapped on the grid coil
| of the receiver.

i A variable resistance is inserted
in the high-tension feed lead of

! the supersonic oscillator for the

| purpose of varying the amplitude -

: of the oscillations which is used in

i practice for the purpose of effecting

and negative resistance are equal,
- giving an effective resistance of zero,

LI
===

~Ji

we should then have a receiver of
remarkable high-frequency - proper-
ties, as any signal, no matter how
small, would ecanse oscillations to

&

arrangement.

s, - 5 R

Fig. 2.— A supersonic oscillator

a compromise beétween signal

strength and noise level. We will

now consider the method shown in

(2) above, for converting a receiver

to the super-regenerative. principle.
(Continued overleaf)
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That Cheap Commercial Set !
OW is it done ? The answer is that
although' 'manufacturers wuse com-
ponents which are just as good as those
which you and I buy, instead of being
enclosed in prettily coloured bakelite cases
and having nice nickel-plated terminals,
they are left as ¢ bare-bones ”” without any
fancy trimmings and with soldering tag
contacts. I am now wondering why the
makers of components do not offer these
bare-bone * manufacturers’ models” to
us. I am quite sure that we should not
object to the appearance so long as we knew
the parts were good—neither would most
of us mind unearthing the soldering iron
again, if by so doing we could save money.
It appears that if all components could be
sold in this way their price could be reduced
by quite 20 per cent. in most cases. *

“ Standard * and * Manufacturers’ ” Models
IT -might be-added that one firm of trans-

former manufacturers at least do sell |

their products in two types—*‘ Standard ”
and *‘ Manufacturers’.” The latter are a
good deal cheaper as you can tell from
the following specification taken at random.
“ Mains Transformer, giving outputs of
250~250 volts, 60 m.a. and 4 volts at 1 amp.
Price, Standard Model, 26s.; Manufac-
turers’ Model, 22s. 6d.” Both models
have identical characteristics, but whilst
the first mentioned is fitted with terminals,
the second has wire connections.

Again, there is a certain make of fixed
condenser which can be obtained with
either terminals or soldering tags. A
.0005 mfd. component costs 1s. 3d. and 9d.
respectively in the two types. Surely it
is worth while to wuse soldcred connec-
tions !

To Solder or Not to Solder
ERSONALLY, we are in favour of
soldering, for after very little practice
it is both easier and quicker to wire up
a set in this way, and the trouble associated
with subsequent loose connections is
practically obviated.

The ‘ Westector *’
AVE you tried the new “ Westector »
yet ?* For automatic volame control
they are ideal, especially in a superhet.
Due to their inevitable capacity they put
a fairly heavy load on the tuning circuit
at wavelengths below 300 metres or so,
but at 2,000 metres (the approximate
wavelength at which the second detector

of a superhet operates) their damping
effect is negligible. Even on the medium
waveband, however, the rectifier does not
appear to reduce selectivity to a very great-
extent if it is connected to a fairly low
tapping on the preceding coil.

One very interesting use for the half-
wave “ Westector * is as combined detector-
automatic .volume control in a 2 V.-M.
four-valve set. By inserting the rectifier
after the second tuned-grid coil, and con-
verting the valve detector for use as L.F.
amplifier, results were almost as good as
before (despite the loss of reaction) and with
the added advantage of A.V.C. Due to the
small size of the rectifier it was an easy
matter to fit it in the set without the need

for any alteration to lay-out, and, by using |

R.C.C. coupling between it and the valve
that previously functioned as detector,
very little space was required for the few
additional components.

Super-Power Transmitters

T is about time that some restriction
was placed on the maximum permis-
sible power, and this alone would go a
long way towards the solution of our
present difficulties. =~ We have recently
tasted the delights (?) of high power by
listening to the tests of the new Moscow
station, which has been working on 500
kilowatts somewhere near the top of the
long-wave band. We say *“ somewhere
near”’ because we have been unsble to
locate the exact wavelength, due to the
fact that the station could be heard over a
band of something like 100 metres, even
with a fairly selective set. )
Another station which has caused not
a - little trouble of late is Radio Luzem-
bourg. Although working with fair regu-
larity on 1,250 metres and with a power
of 200 kilowatts, this ‘ giant” has, so
far as I am aware, no authority from the
U.LR. to do s0. He has caused no end of
trouble on the long-wave band, even in
this country, so he must have been much
more than a nuisancé in Central Europe.
It certainly appears to us that the whole
idea of colossal power can do no more than
defeat its own objects. To enable us
to cut out the interference caused by super-
power stations we are obliged to build
ultra-selective receivers having numerous
valves, so that if the powers were re-
duced we should still receive as many
programmes with better quality andijless
interference.

CONVERTING A SHORT-WAVE
RECEIVER
(Continued from page 603)

The Superzonic Oscillator

As will be seen from Fig. 2 the super-
sonic oscillator is inserted 'in the anode
feed to the detector valve causing the anode
potential of this valve to be varied at a
supersonic frequency.

The oscillator in thig case is identical
to the one previously described, with the
exception that in this case the anode coil is
tuned by the .004 condenser instead of
the grid coil.

When testing these super-regenerative
adaptors the first thing is to determine if
the oscillator valve is oscillating satisfac-
torily, this is best done. by inserting a
milliammeter in' the anode circuit of this
valve and noting if a large increase of anode
current takes place on short-circuiting
the anode or grid coil.

If it is found that the oscillaior valve is
not oscillating properly, it is advisable to"
reverse the connections to one of the coils
to ensure that they are coupled in the correct
sense, also it is often worth while trying the
effect of a change in valves.

When the oscillator is working satis-
factorily the circuit should be connected up
as shown in Fig. 1 or 2 and, with the filament
circuit of the oscillator broken, a station
should be tuned in on a low wavelength

with the normal reaction control at the

maximum at which it is possible to receive
satisfactorily. :

If the oscillator valve is now switched
on an immediate increase of signal strength
is noted and it will be found that the detector
reaction control can be increased still more
without self-oscillation taking place.

If the amplification be pushed too far it
will be found that background noise becomes
excessive, and a compromise can be effected
by the adjustment of the detector reaction
control or by the resistance in the oscillator
anode circuit or, in the case of the circuit
shown in Fig. 1, by the adjustment of the
tapping of the receiver grid coil. i

It will be found, too, in practice that
whilst the noise level may be high when not
tuned to a station the receiver becomes
quieter when tuned to a carrier wave.

In practice, the super-regenerative effect
becomes more effective the greater the
difference between the quenching frequency
and the signal frequency due to the fact that
the signal has a larger time to build up in
the intervals whilst the resistance is
negative, therefore the types of receivers
described are very effective on the ultra-
short waves.

In conclusion it might be said there is a
very large scope for experiment in receivers
of this type, which should appeal to many
amateurs, as the apparatus required is
inexpensive and should be of particular
interest in connection with the British
Broadcasting Company’s ultra-short wave
transmissions.
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PEARL & PEARL
SUPER RADIO BARGAINS

All guaranteed and carriage paid.

CONDENSERS

Zetavox 4-gang .0005 mfd. condensers,
specially made for the famous Zetavox
Receivers.

Utility brand new, unorencd .0005 mfd.

gang condensers, all with trimmers,
;ll!;li)ut screen (also supplied with screen,
/

12/6

176
1/6

Edison Bell fixed condensers supplied in 1
doz. lots assorted capacities

FAMOUS SLEKTUN
SCREENED  COILS

2

Slektun Dual Range screened Aerial coil,
as recommended and used by famous
designers. Usual price, 6/6.

Slektun screened H.F. Coil for use with

above, Usual price, 6/6. 2’]]

BARGAIN  OFFERS OF
POPULAR LOUDSPEAKERS

Cash or C.O.D.

AMPLION

The famous Amplion model A.C.6. fine 0ak
cabinet speaker, suitable for all receivers.
Usually sold at 25/-

AMPLION
Model A.B.6. Fine lpeaker |n handsome
lished walnut Usual  price

59/6.

AMPLION
Another famous Amplion Speaker housed in

a finc Walnut Cabinet, List price, 9 25,

! ! ! SPECIAL PUROHASE 4 U

i 33

I
2/6

Carriage Paid.

121113

Limited number of Telsen Major Speaker
Chassis. his is a super bargain and is
available whilst stock lasts. Usually 10/6.

Slektun 4-pole balanced armature loud-
B%ak" units._ Ultra sensitive. List price,

Lissen Horn type loudspeaker Units. Re-

markable value.

PYE CHOKES

Fully guaranteed Pye chokes as received

from the makers, 20 Henry L.F. Chokes,

usually 12/6.

Send your orders dlrect to head office at Bishopsgate.
Cash or C.0.D., carriage paid on all orders. Send now to
avoid dnappomlment—-llmltcd stocks only. These
bafgains can also be obtained by personal shoppers at

branches given below.

PEARL & PEARL
190,Bishopsgate,London,E.C.2

Byanches :
11, Liverpool St., B.C.2, 100/101, Houndsditcb, E.C.2
276, Pentonville Rd., Kings Cross.

PRACTICAL WIRELESS
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{POSTAL RADIO BARGAINS I

= SAVE MONEY...ORDER DIRECT
. ORDER WITH CONFIDENCE.

REMARKABLE OFFER!'!
LAMPLUGH SILVER
GHOST SPERKER
Genuine 1933 Junior model Lamplugh
18,6 3 ratio transformer suitable for all
types output valves, Diameter 8% ins.
Usunlly 29/6. Super Bargam
of treble and bass, Amazing bargain,
genuine 1933 production. ilsl price
42/-. Specml price whilst stock remains

Silver Ghost Permanent Magnet Moving
The senior model is famous fof its

Coil Dynamic Speaker. Fitted with
massive magnet 8lvm|1 perfect alance

Cash C.0.D.. cCarriage Paid.
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Y-SHAPED

Works off small battery lasting 12 months,
ed into G.B. battery without aflecung recep-

be plug{
tion Uses practically mno current,
3jin. dia. in any panel up to iim, thick.

fix—no screws required. Obly

Iin, from front of panel to back

of case, Swiss movement. Hand
set from (front.
bezel,

set,
RIVERSIDI} MF@G. Co., Ltd.,

Nickel - plated
Useful addition to any

/ e |

\

n

FIT THIS
ELECTRIC
CLOCK

70 YOUR SET!
NO MAINS NEEDED |
KEEPS CORRECT TIME1
NO WINDING!

or can

Fits into hole
Easy to

is complete with Exide
Batteries, Exide Ac-
cumulator, three Tungs-
ram Barjum Valves,
and eelf-contained
balaneed armature
speaker, Chassis buflt
—Walnut Cabinet—
gingle dia) tuning—
gramophone pick-up ter-
mioals. Usually 7 gm.
Marvelloua, bargain, can

not be re- I-T,—s-l

p(-n.tcd Send
PEARL & PEARL,

190; BISHOPSGATE, E.C.2.

Cash or C.0.D.
Carriage Paid.,

P E ARL & PEARL, nep,tI a.m'ﬁérs Ene wnoad' COMPLETE WITH BATTE
190, BISHOPSCGATE, LONDON, E.C.2 ST Rierlte €392, POSTAGE 60
SOVEREIGN JUPITER AT -
G B A RGAI N lllusha‘(‘;:l“(?a(f:l‘;ue of
PRICE RADIO-GRAMOPHONE
This Sovereign Jupiter CABINETS

of exclusive modern de-
sign, made by craftamen,
in highly figured Oak,Wal-
nut or Mahogany, postfree

REMARKABLE VALUES,

Cabinets made to order
a speciality,

Maker, under licence, of the

HOWE BOX

Recommended by the

B.B.C. Full details on
request.
GILBERT,

Cabinet Maker - SWINDON
Estimatas Free. Est. 1866

lﬁﬁﬁﬁ#%ﬁ%!%###ﬁ%%####%%###I

EASY TERMS

Everything Wilreless supplied on lowest
terms. Prompt delivery guaranteed.

NEW BLUE SPOT 99 PERMANENT-
MAGNET MOVING-COIL UNIT,

Cash Price £2/19/6; b5/- with order and
11 monthly payments of 5/6.

CLASS “ B’ KIT, consisting of Multitone
driver trans. and output matching choke.
Cossor 240 B. valve and valveholder. In-
struction book with every order. Cash Price
£1/15/3 or 6/- with order and 6 monthly
payments of 5/6. .

12 EXIDE W.H. HIGH-TENSION ACCU-
MULATORS (120 volts, 5,000 M/a). The
cheapest and best High Tension Supply
where M:uns are not available. Cash Pnce

ﬁ%%!%%%%%%%%%%%ﬁﬁﬁﬁtﬂﬁ

%1 The

thrilled by such plays as
and *“The Mary Celeste "
in bock form for the firs

thrillers. 356

RADIO PLAYS

By L. DU GARDE PEACH

Obtainable al all Newsagents and Booksla"s,
or by post, 2/9, from George Newnes, Lt
Southampton Street, Strand, Lomfon. W C 2

Plays That Have
Thrilled Millions!

MILLIONS of wireless listeners who have been
*“The Path of Glory”

can now read them

t time. Five radio
pages.

2/6

£3/15. - with order and 11 ly
payments o T/-.

NEW MULTITONE CLASS “B* UNIT.
Ready for use, Including Valve. Cash
Price £2/11/6. 7/- with order and 10 monthly
payments of 5/-. (Descriptive leaflet on request)

ALL CARRIAGE PAID. QUOTATIONS BY RETURN.

To avoid delay, will customers kmdly
send first payment with order.|
THE
LONDON RADIO SUPPLY
11, Oat Lane‘:o'l,\loble Street,

London,; E.C.2.
'Phone? National 1977
#%%ﬁ#%%%%%k%%%#ﬂk%k%%%%%

l»%%%%%%%%%%%ﬁ%%%%%%%ﬁﬁ%%K%%ﬁ#%%%ﬁ%%ﬁﬁ%ﬁ%ﬁ%%%%

] 0306 306 306 48 306 X6 36 30 306 36 30 306 0 X X 0 X X X 36 X6 X X%

PEARL & PEARL

190, BISHOPSGATE,

UNIQUE PORTABLE BARGAIN

i 2-valve Pentode porte

LlSSEN 2v.

TRANSPORTABLE
This famous  Lissen

able i3 complete with
Lissen 120v. H.T. Bat-
tery, Lissen 9v. @Q.B.
Battery, Lissen 2v, Ac-
cumulator and Lissen
valves : incorporates ba-
lanced armoature speaker.
Tdeal Portable for holi-
days, in the car, or on
piente, 8pecial pur-
chuse enahbles us to offer
them at thls remarkable
price.  Btocks limited ;
get yours to-day.

£2-19-6

LONDON,

£.C.2

s
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¥ to'men who
want careers

NNOUNGEMENT

.

In the sign language
of the

Bvoudcﬂ.sﬂng Room

this symbol means

"Announcement.’’

A

The I.C.S. Radio Courses cover every phase
of radio work, from the requirements of the
vouth who wishes to make wireless engineering
his career to the man who wants to construct
and maintain a broadcasting set for his home.

The Radio industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can face be kept with it.
Our instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the industry.

OUR COURSES

Included. in the I.C.S. range are Courses
dealing with the Installing of radio sets and,
in particular, with their Servicing, which to-day
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is also a Course for the Wireless
Salesman, This, in addition to inculcating the
art-of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.
! We will be pleased to send you details of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way,
stating which branch-of Wireless interests you
the information you require will be forwarded
at once.

International Correspondence Schools, Ltd.,
Dept. 94, International Buildings,
Kingsway, London, W.C.2.

Without cost, or obligation, please send me full
information about the Courses I have marked X
COMPLETE RADIO
RADIO SERVICING
RADIO EQUIPMEN_T
RADIO SERVICING AND SALESMANSHIP
WIRELESS ENGINEERING
WIRELESS OPERATORS

ooooQaH

Namé,oesrersossessnceessnissiveare Aglusesen.n
AATESS cs 0onn 0000 0m 0000 m0 0t 0 10 0 411 00 10 40 00 50 0us
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MAKING A FRAME AERIAL

By H. J. JONES

OW that the summer months are here
portable sets are “very popular.
Most portables have the frame
aerial combined in the case for reasons
of compactness, although some prefer to
have the frame aerial separate, as it gives
one more room inside the casc for the
other components, and in some c:}mses it is
P more efficient.
r/J/z/—l Ihlealfrax(tllp
- I aerial here de-
e scribed may be
constructed
quite easily, and
will be wuseful
for those making
portable sets
besides enabling
one to convert
“ a transportable
type of set into
a portable.

Constructional

Details
The frame is
constructed
from 1lin. by
lin. section hardwood, readily obtained
from any fretwood store. Two pieces
9in. long and one 1ft. 10}in. long arc
required. The cross pieces are fixed 12in.
apart on the main piece by means of glue
and small nails. The

F:ig. 24 '
Method of fixing fibre pieces
for holding the wire.

Fig. 3.—AlL joints are made as
ternative shown in Fig. 1.

method of Six pieces of fibre

fixing  base. (or ebonite), }in.

Metal Bracawts thick, are then cut

5 to the shape shown

int Fig. 2,

dnd glued

in position

for holding

: ’ thel\I'ire.bIt

A . ! wil ©

meggfzdw of necessary

to cut a slot

Lin. wide by 3}in. long at the foot of the
frame to take the bottom piece of fibre.
A base of 2%in. hardwood 4in. square is
then fixed to complete the frame.

—0
A
o]
S0 O
o
io
'3
i)
R

Fig, 6.—~Circuit diagram.

1
Fig. 1.—View of the complete frame ready
for winding.

Two triangular brackets of wood are
glued and nailed in place to steady the

upright. If preferred, metal brackets can
14" Al -
Shott Fiave.  Tiras o
=t
R So fomns Windeogs

5 Zaros

Fig.4.—

Details

of wind-
ing.

be used, as in "Fig. 3. A-coat of varnish
stain will improve the appearance of the
completed frame:

Hole to Swt
] o Swirkch

‘/o#oe.:_smt,%g’gi X '/%D/a Holes /

Bl ﬂj W1

jf £ e 1%

7% i >

e . o

%~ * ! ¢’.’4'. % 1

"/gu : a y

x5 &
Fig. 5.—Detail of terminal strip.

The Windings _
The wire requirdd for the aerial is
24 s.w.gz., dec. for the medium-wave
(Continued on page_ 610)
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A REVIEW OF |

 PRACTICAL WIRELESS

By E. REID-WARR

For You, Rio Rita and
I Want Nothing But
Your Love, on H.M.V.

OST of the music
issued on the i
latest records !
still remains light in
character. Even the London Philharmonic

Orchestra, under Sir Thomas Beecham, trip
delicately about with Rossini’s Scala di Seta,
finishing with Handel’s Eniry of The Queen
of ‘Sheba from Solomon (Columbia LX255).
There are no ¢ deep depressions ” in Rossini,
but this overture has, I fear, too close a like-
ness to the Barber of Seville to send one quite
frantic. It is marvellously played and the
contrast of Handel is clever : it * goes ” so
well with it. Hear this, by all means.
Then come back to Town and hear Erie
Coates conducting a Symphony Orchestra
in his London Suite (Columbia DX470).
First—Covent Garden, which is a symphonic
arrangement round ‘ Cherry Ripe.” Then

estminster, very soothing and contem-
plative. Lastly—Knightsbridge with mar-
tial glitter and pomp. Very, very English—
and three very attractively drawn sketches
of London. Henry Hall’s B.B.C. Dance
Orchestra have made a good record in
Viennese Memories of Lehar on- Columbia
DX472. A number of the most popular airs
are selected and played in most attractive
manner. This band is capable of turning
out good music in a higher plane than dance
tunes.

Play of Butterflies and Fairy Tale are two
new titles by Heykens, played by Albert
Sandler’s Orchestra, on Columbia DB1131.
True to type (the Serenade, that is) but the

- second title need scarcely have been re-

named. The first is deliciously played
almost as a minuet, and Sandler himself is
especially good. Of similar simple strain
are Ecétasy and Golden Kisses, on Parlo-
* phone R1533. Here Edith Lorand’s
Orchestra -give a straight, - well-balanced
performance of two orthodox waltzes.

Those who like Hawaiian guitars as a
judicious seasoning to a piece will like Gino
Bordin and his Hawaiians, on Parlophone
R1532. They play The Blue Bird and In
Vienna One Night most attractively, letting
the violins (and the melody) have their
share.

For something rather more full-blooded
and festive Regal-Zono have two records
which are excellent. The first is Marching
To A Military Band and It's The Band
(MR954), by an anonymous Marine Pavilion
Band. Very vigorously played, but the
vocals would have been better omitted.
The second—Rhapsody in Blue (M R957),
by Billy Cotton’s Band, is played with any
amount of confidence. This piece really is
clever, however much one may dislike
jazz effects. It is a syncopated symphony
de luxe, and nothing, since it was written,
has looked like dethroning it. The heavy
piano part .is got through with only
one or two tiny errors, a very clever
accomplishment.

Really the next is a dance record, but it is
o very good as to be treated and bought as
an orchestral piece. (We have minuets by
Mozart and Beethoven, -anyway!) Hear

B6342. South Ameri-
can stuff by Marek Weber’s Orchestra,
grandly played. The first, a paso doble, is
packed with infectious gaiety. The very
thing for the summer evenings.

One from the classics to end this section.
on no account miss Columbia DB1133, on
which the Lener String Quartet play a trans-
scription of Bach’s Air From the Suite in D
and the finale of the Quartet in D Major
(Dittersdorf). If all the chamber music we
heard were as lovely as these (especially the
first) there would be no more caustic post-
cards to the B.B.C. Hear it; I think you
will agree.

Mostly Ballads

Poetical fancy flies high in the first of
Lawrence Tibbett's pair on H.M.V.
DA1313. These are And Love Was Born
and The Song Is You. The first is a charm-

.ing little song, and the way in which it is

sung is a model to imitate (if one could !)
Tibbett is a magnificent singer, especially
in this sort of song. How many times
Border Ballad has been done, 1 know not,
but there is a satisfactory version by Irving
Naismith on Decca F3478. He is a good
baritone, and this is happily done with a
nice Lowland dialect. = Fairings backs it,
but he is not quite at home with it.

Here is one for the votaries of the open
road. Sit and listen to Harold Williams
singing My Sheep Dog and I, and then con-
tinue to tramp With A Song on Columbia
DB1134. Neither is original in theme or
music, but for the camp or caravan they will
fit the occasion to a nicety. By the way,
another which might also be taken along for
a sing-song is The Ratcatcher’s Daughter and
Botany Bay, by the Victorian Quartette, on
Regal M R945. These absurd, attractive
mixtures of bathos and pathos always seem
to come up as fresh as ever.

For those who like the modern pseudo
sentimental song, Morton Downey fills a
need. He has Remember Me and Farewell
To Arms, on Broadcast 3207, and the orches-
tra shines brilliantly in the accompaniment
to the first—a pretty piece of work.

Hilarities

We can laugh -heartily, and keep on
laughing at four very funny records just
issued. First, our old friend Stanley
Holloway. Listeners will remember in a
recent appearance he gave us Sam’s Medal
and Many Happy Returns. Columbia were
snowed under with requests for a record of
these two, and here it is—DX474. Sam
Small didn’t get the V.C. for saving the
Sergeant-Major’s life, but the telling of his
encounters with the great ones is humour to
the nth degree. 1 believe this is thc best
Sam Small yet, thanks also to Mabel Con-
standuros and Michael Hogan, who wrote it.

Then vocal humour. Try Ann Suter in
Jekyll and Hyde and Actions Speak Louder
Than Words, on Parlophone R1529, Dual

(Continued on page 612)

The CAMEL
has the hump

He has a hump on at all times. If you
do not get wise to the best in radio you
will get like the camel and have the
hump. Insist on Graham Farish com-
ponents and you get the best in radio.
They are precision made instruments,
incorporated in any set and they provide
Efficient Selectivity, High Tonal Quality,
and Reliability.

LIT-LOS.

Condensers

Compact and efficient.
Accurately gauged
bakelite dielectrics and
solid hrass pigtail con-
nection to moving |
vanes. All capacities up
to <0005 mfd. in tuning
straight line capacity
and differential types

2oz 3
0“MITE Resistances

The most popular and ¢ficient type of B
fixed resistance for all general 5

purposes, ' Better than wire-

wound.” All values 50 ohms
to 5 megohms. Each
100°F. Temperature rise.
Ohms Milliamps Ohms Milliamapa
3:000 32 %o'ooo 6-75
000 23 30,000 6

3,
Other values prorata. 100,000
Heavy Duty type. 199'0"‘,“3"‘32';’3

above ratings, price

L.M.S. Twin Screen H.F. Chke

In H.P. circuits
where ultra effici-
ency is such a
necessity you can-
not do better
than to it L.M.S.
Choke.  Equally
suitable for the
long, medium and
short wave-

lengths,

Each 4’ 6

Where a cheaper

screened choke fs

Eequh-ed use the
.M.B. 8creen-, ¥ =3

ed Choke, 2/ 6

Graham Farish

Components
Graham Farish Ltd., Masons Hill, Bromley, Kent.
Exoort Office: 11/12. Fenchurch St., E.C.3.

3-5
double tho

w
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WARD & GOLDSTONE MAINS CHOKE |
'ALTHOUGH "a D.C. Mains user considers himself
hicky in not needing reétifying” apparatus, “it’
» s still essential, in many cases, to smooth the supply, as’
_there is very often a very'distressing commutator ripple
with this form of supply.. - This’is ‘especially the case
Tor listeners who have D.C. operated valves™of the
~ indicectly-heated type. Messrs. Ward & Goldstone,
.. makers of the well-known.‘ Goltone * apparatus, have
produced a most interesting form of H.F. choke for
this purpose, and it will be found a: very effective
component. A paxolin former, 2in.in diameter, is
wound ‘with heavy gauge green-covered wire to an
inductance. of approximately 270 u4H; and the D.C.
resistance 'is .75 ohm. The former is attached to a
moulded bakelite base fittéd with two” substantial
‘terminals. The makers state that the choke will
carry current up to approximately .6 ampere without
an appreciable increase in temperature. They also
‘¢laim that an increase of efficigncy in D.C. mains séts
‘of 10 to 25 per cent. is assured by using two of these
chokes, In addition to the elimination of the hum.
The price is 3s. 6d. To enable the; Goltone colls to be

BY THE PRACTICAL WIRELESS TECHNICAL STAFF

.developing noises.

1CS

sted in our Laboratory __|

“ REGULAR " H.T. BATTERY .
HE discharge ‘rate "of  an H.T.
A - battery is--the “most important
feature_which- has to be: copsidered,
and with the now popular Class B
tvpes of receiver the battery must
stand up to heavy rates.of discharge
over a fairly long period without
In addition, there
is the problem of shelf-life, which
conceriis thé purchiser.who does not
know 'wﬁeighcr the battery which he
purchases has been on the shelf in the
retailer’s shop for one month or four,,
We have kept one of the Regular
hatteries in the laboratory for -over
four months without use, and with
no particular care to protect it, and
after this period it shows a most
interesting = voltage characteristic. Tested In a
Class B receiver, it dellvers its full voltage with no
signs of distress, and has been in operation for some
weeks with every satisfaction. Although not primarily
designed for this heavy type of work, it is in every way

conv tly mounted and meétal chagsis are
* now available i 2, 3 and 4 coll mountings. The 2
coil costs 1s. 6d., the 8 coil 2s.,-and the 4 coll 2s. 8d.
The holes arc arranged so that vertical or horizontal
mounting is possible, and by means’ of the’ slots and
special extension terminals provided urder-baseboard
wiring is possible. Thus two coils, with chassis, and
the special sub-baseboard terminals will cost 13s, 10d:
complete. -~This represents a saving of twopence over
the purchase of the coils, chassis and terminals
separately. Messrs. Ward & Goldstone also inform us |
that later in the season they litend to produce new
types of chassis, complete with*internal switching,
thus completing their entire range of coils. =

BRITISH RADIOPHONE GANG CONDENSER |
'HE- Radiophone Condenser is very well known
and for a long ‘time has held 'a premier position
in the field of variable condepsers. In its re-designed
form it is even more useful and effifient, and, the
» Mustration  below gives some idea of the neatness
and design of this new line.  One of the difficulties
which previously arose when constricting a receiver-
with the original model “was the trimming. Thé
“adjustment for “the trimmers was situated on one
side, and therefore a screwdriver or . other _similar
instrument had to be inserted in a horizontal position
to accomplish the trimming and more often than not

{

The new British Radiophone gang condenser,

one of the receiver components was found to prevent
ease of trimming. In the new model the trimmers have

- been arranged ,on .the top so that-they are readily
accessible in practically any receiver or cabinet.
- The overall dimensions have also been substintially
reduced, the {wo-gang model illustrated only occupying
a back-of-panel space of about four inches. Fitfing
s now easier, as lugs, or feet, are provided on the
base. The finish is in the popular battleship-grey
celtutose, and the price of this model is-only 15s.
It mav confidently be recommended. -

satisfactory, and may-be purchased with confideace.

CLARION VALVES

A CLASS B valve has now been-produced by the
Clarion Radio Valve Company, and this is

made in two types. B.22 delivers an output of 1 watt

and costs 9s., whilst type B.24 delivers double this

power and costs 11s. 6d. The standard seven-pin -

base is fitted, and the results are extremely good when

The Clarion Class B valve a'n& driver,

using the L.P.2 as a driver. This latter valve has an

impedance of 5,5660-ohmg, ‘with an amplification’factor

of 6, and costs 6s. 9d. The transformer must, of course,

be correctly chosen when using the Class™B valve, but

-:;l(liqndcorrectly matched the resulfs are very  good
eed.

BLUE-SPOT PICK-UP
I THE Blué-Spot Pick-up {liustrated at the foot of |
4 _ this page is the new Model 33. This is a hand-
gome piece of apparatus, finished in a néat*brown; ths -
pick-up ¢asing and the rear support being of bakelite
with a walnut graining. The base of the foot contains
a wire-wound resistance, and the control knob is fitted
to the top of the foot, with a lengthened spindle
passing down through the rear of the pick-up arm,
Two leads are brought out for connection to the
amplifying apparatus, -
with the addition of an
earthing lead to prevent

>
* different points.” The total
resistance is 15,000 ohms, and

.
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be used. The D.C. resistance of the instrument
132,900 ohms, with an impedance of 15,000 ohms
at .1,000 cycles. The average output is 1 volt
R.M.S. A very complete description is included with
the pickup, together with circuit details, The
price is 35s.

IGRANIC COMPONENTS "
THE group of fcomponents illustrated here

shows respectively a Potential Divider, a
Stand-off Insulator, and a baseboard mounting
Potentiometer. The ;Potential Divider ' costs
10s., and consists of a metal case’ contain-
ing a substantial wire-wound
resistance, [tapped at ten

the tappings are at equal steps

of 1,500 ohms each. The

Some interesting Igranic components.

maximumsafe current-carrying capacityof the total re-
sistance is 35 milliamps. There are numerous applica-
tions for a device of this nature, ,one of the chief of
which is the inclusion of it across the outputof a-smail
mains battery-eliminator lfor providing different H.T.
tappings to a .small mains set. As may be seen,
adequate ventilation is provided, and the device
works very well. The Stand-off Insulator, whilst
intended primarily for tramsmitting apparatus, is
exceedingly useful for holding a down-lead away from
a wall, or for other similar uses. It is made from
the best white glazed porcelain, and although the
overall length is only 5in., the corrugations provide a
much greater leakage path than this, The peculiar
slot at the end enables a wice to be firmly attached with
little difficulty, and the surface may .be cleaned
instantly by simply: rubbing with a- damp eloth.
At 2s, this'is a very infefesting device. The baseboard
mounting Potentiometer is not so widely used in these
days, but there are oecasions when such a component
is very uscful indeed. For instance, in a short-wave
receiver the grid leak is offen returned to the arm of
a - potentiometer connected® across the “I.T. supply,

‘and the arm ddjusted to obtain the smoothest reaction
«control. One of these potentiometers mounted_close

to the valve-holder will ‘obviate losses ‘due to long

1 leads, and it may be ‘adjusted and left-in position out

of .hatm’s way.« For all purposes, therefore, where an
adjustment has to be made and -the-control then
left sct, this’ type of potentiometer will be found
useful. The price is 1s. 8d. -

NEW OSRAM DOUBLE DIODE TRIODE.
HE General Electric Co., Ltd., announce the jniro-
duction .of -an entirely new valve type known as
the double diode triode—Osram M.H.D.4. This valve
has been developed with three objectives in view :
(1) To overcome.distortion due- to detector over-
load’ which 'is common with grid leak detectors
. when receiving loud signals.
To overcome the drawbacks of fading which
gcc_urs on many stations, particularly at night-
inde.
To simplify tuning by permitting reception of
large numbers of transmitting stations of vary-
ing degfees of strength on the aérial at equal
volume, the level of which -can be manually
adjusted. to suit individual requirements. .
The Osram M.H.D.4 consists of the usual doubie
diode and triode electrode systems surrounding a
cominon ¢athode.: The great advantage of this form
of valve over the ordinary grid leak detector is that
the strength of signal which can be handled by the
‘diode without overload is immeasurably “gréater, and
also that the triode element is operating a3 a true L.F.
amplifier with negative bias on the grid in plaea of
part-rectifier, parf-amplifier, as in a triode detector
This makes for distortionless detection and greatec
sensitivity at the same time.

(Continued on page 610)

2)

@

instability. Compensa-
tion is provided by a
small weight at the rear
of the pick-up arm, and
the wear on a record

very small indeed. Fo
best results, the Colum-

bia ** Talkie”” or H.M.V!
Loud Tone needle should -

The Blus Spot bick-up.
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Readers :

Standardized Representation for Dust-Core
Coils

Sir,—The universal application of dust-
core. radio frequency .inductances seems to
call for standardized representatlon. In
the development of Nucleon tuning doils
I have found it convenient to wutilize a
symbol consisting of & broken or dotted line
instead of the usual
full line normally used
for an irpn-core coil.

I am suggesting that
this convention be
adopted, and I believe
a number of radio
workers are already
utilizing my suggest-
‘jon. The use of a
‘broken line is actually symbolical of the
exact nature of the core, and it therefore
appears to be a very a.ppropnate symbol.
As inductances with ordinary iron cores are
‘frequently shunted by variable or fixed
.condensers, and as both dust core and
air-core coils are used together, the need
for differentiation seems to be very
“desirable. It is to be hoped that the
suggested symbol will be recognized by the
+standardization committees to whom the
suggestion is being communicated.—PAvL
D. Tyers (Watford).

[We see no reason for adopting this sug-
-gestion.  If confusion is not lo be more
confounded than it 13 at present, such recom-
mendalions should be made by ofﬁmally

The Editor does not necessarily agree with opinions
expressed by his correspondents,

very good one, and I should like to tender
my thanks to Mr. Frank Preston for the
good design throughout. I did not follow
it out exactly, because I did not want
quite so much volume, as my room is
small, so I followed the first tuning and
detector stage ; then I put the first L.F.
transformer coupling on to a switch so
that I.can use it as a two-valve set. Then
I made the third valve resistance coupling.
I have an L.F. choke and two 2mfd. con-
densers for filter output across speaker
terminals.—D., B. SMepLEY (Ilkeston).

Volume No. 1:: A Suggestion

Sir,—I wish to second Mr. H, A. Okley’s!
suggestion in your issue of the 8th inst.,
with reference to the layout of your paper.
I think it is a common sense suggestion,.
because Vol. 1 is on the bulky side, and
would be more handy to use if the adver-
tisements were deleted. As he rightly
says, “about 50 per cent. of the advertise-
ments are out of date in six months,”
and I wish to keep.my volume for years.,
1 have given up all other wircless weekly
papers, since your first number came out,
and if Mr. Okley’s suggestion was carried’
out it would make it a perfect reference
book on wireless matters. I have. your
data sheets and binder, also your Encyclo-
pzdia ; the latter especially is a wonder.—
G. Sourn (Waltham Abbey).

CUT THIS OUT EACH WEEK

recognized bodses, not prwate indsviduals,
otherwise the crop of signs will glow
daily.—Ed.]
¢From the East Indies

SIR,—As a regular reader from the first
issue, accept my heartiest congratulations
.on’ your success in filling a long-vacant
space in wireless literature.

Your articles on®short-wave work and

. gram.-amplifiers have been particularly
useful, and the next issues are anxiously
awaited in the hopes of finding another
improvement for my set or amplifier.

The number of your colonial readers
‘must be very high, and I am sure they,
‘like myself, are anxiously waiting a
Practicar. WIRgLESS short-waver. May
I name it ““ Pracricar WireLEess Colonial
Four” ? A ba.ttery set, would be preferred
to an ‘‘ all-mains,” as ‘ juice ' is only
_procurable in stored form in the * Ulu.”

. Wishing your paper continued success.

—** OMBa PENDE ”’ (Sungei Patani, Kedah.)

The Selectone Battery Three

SIr,—I have been a reader of PracTICAL
WiRELESS ever since I got a copy of
January 14th, 1933, issue. I have been in-
berested in wireless receiver constructlon
“for years, and I have rebuilt my set a good

imany times, but the Selectone Battery
Three that was published in that copy of
PracricaL WIRELESS is the best and neatest
I have ever constructed. The circuit is a

DO YOU KNOW?

“—THAT.'over 5 watts undistorted _output is
obtainable with some single mains triodes.
—THAT the average battery triode only
delivers an cutput of the order of 500 miltiwatts.
~THAT loud-speakers arc being made even
smaller and yet still retain a fairly straight
response curve.

—THAT an energized field type of loud-speaker
is, generally speaking, more sensitive than one
of the permanent magnet type.

—THAT a straight-line tuning dial offers many
advantages, the chief of which is the abitity to
rapndly select a given tuning point.

AT a wooden baseboard may now be
obtained sprayed with zinc (in the same
manner as a metallized valve),

~—THAT the efficiency ot the above chassis is
of a very high order.

—THAT Midget Universal Mains receivers will
shortly appear on the English market.

-—T

NOTICE.
The Edilor will be pleased ‘to consider articles of a
practical nature suwitable for publication in -PRACTICAL

WIRELESS. Such articles showld be writfen on one side
of the pa only, and should contain the name and
address of the sender Whilst the Editor does not hold
himself resp ipts, every effort will be

made lo return them f a stamped addressed envelope
is enclosed. All correspondence tntended for the Editor
should be addressed ! The Editor, PRACTICAL WIRELESS;
(}};oc éVewnes, Lid., 811, Southampton Street, Strami

Owing to the rapid progress in the design of wireless
apparatut and Lo our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus deseribed in our columns i3 not the subject of
letlers patens,

PP

“We're Finxite and Solder
—the reliable pair 3

Famous for So'dering—
known everywhere,

Take your RADIO with you—
without any quaims ;

For it WE are near you—

Musicslill have her charms I*

See that Fluxite and Solder are always by you
—in the house—garage—workshop-—anywhere
where simple, speedy soldering is needed,

ALL MECHANICS WILL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

All lronmongen sell Fluxite in tins: 4d., 8d.,
1s. 4d., and 2s. 8d. Ask to see the FLUXIT

POCKET SOLDERING SET-—complete with
full instructions—7s, 6d. Ask also for our
leaflet on HARDENING STEEL with Fluxite.

: FLUXITE LTD,
(Dept. W.P.), ROTHERHITHE, S.E.16,

FOR ALL REPAIRS!

PATENTS & TRADE MARKS

KING 8 PATENT AGENGY‘, LTD., 146b, Qn. Victoria
treet, E.Q.4, offer 'Advlce Handbook **  and
comultauon.s freo. 47 years' references. wme'w
or_ ‘phone (Central 0682). Director, B. King,
C.I.M.E.. Reg. Patent Agent, G.B.. U.S.A.. and ‘Canada.

A type for every output.
Prices from 16/- to 70/~

Ask your dealer to demonstrate.
REPRODUCERS & AMPLIFIERS LTD., WOLVERHAMPTON

FAMOS 2 Magnet bal. srm. speaker umits, large
4 pole type. List price, 21/-, to clear 6/-,
AMPLION" cone upeaker unit in Walnut domed-
top cabinet, .7/6 complete,
ERICSSON_ 2-1 (ault 3-1) L.P. Transformers.
Listed 17/6; each
AMPLION speaker unlts
reduct. FEach 2/3.
All new and guaranteed and sent carrigge free U.K.
PIONEER RADIO MNFTG. CO. LTD.,
COPTIC STREET, W.C.1. Mnseum 9607,

FREE GIFT OF 1/-

To advertise " NUERTH ™ the latest wonder chemicat
earthing device we will send you post free a 2/6 earth for
1/6. From your locsl agent or direct from i—
RADIO RESEARCH 00, CHURCH
FINCHLEY, N.3.

Over 75 per cent.

END,

A TONIC FOR ANY SET, IMPROVES Tone and Seiecﬁvity.
CUTS OUT Interference and Atmospherics, L

-
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FACTS AND FIGURES
(Conlf'nutd from page 608)

The advantages of the Osram M.H.D.4 double diode
triode are still further extended when elther the
diode rectifier system alone or the diodes, in conjunction

, with the triode, arc utilized in circuits for automatic
volume control (A.V.C.).

There is no doubt that the double diode triode
introduces a new phase to set designs, Without the
*¢ variable mu "’ the double diode triode would have
an extremely limited field of usefulness : without the

*  double diode triode the full advantages of the ** vuriable
| mu *’ are not realized. - The two yalves together form
a combination full of interesting possibilities to the
set thslgner and constitute a marked step forward

& towards greater simplicity in operation.

v r

| PETO-SCOTT METALLISED CHASSIS
E all-metal chassis has become the rule for all-
mains receivers, and even for the battery set it
possesses many advantages, " The chief of these is, of
course, the .screentng which is afforded between
above and below-surface components, but in addition
it is of great use in making earth return leads. These
are simply taken down to any convenient fixing
screw and thus automatically connected to earth.
Hitherto we have utilised a wooden chassis upen
which fs mounted a sheet of aluminium foil, but
Messrs. Peto-Scott have now developed a much more
eflicient arrangement. This is a wooden chassis upon
which is sprayed a zinc deposit (in exactly the same
manner as with the popular metallised valves), and
the result is, of course, a film of metal firmly attached
to the chassis. The advantages claimed are, firstly,
any size of baseboard may be prepared, with holes
i cut out for valve-holders, ete., and the board then
. sprayed. Secondly; connections may readily be
made by drilling a small hole In the board and inserting
the end of a wire into the hole, afterwards running a
small blob of solder round the wire, when it will attach
itself firmly to metal covering and wire. In addition,
insulation may be provided by scraping away the
metal with a penknife, or alternatively the insulated
parts may be masked when the board is sprayed.
The board will be ready for distribution after August
1st, and will be known as ‘‘ Metaplex.” It will, no

doubt, find great vogue.

MAKING A FRAME AERIAL
— (Continued from page 606)

winding, and 28 s.w.g.,, d.s.c. for the
reaction ‘and long-wave windings. About
20zs. of each will be sufficient.

Slots are filed about 1-16in. apart on the
fibre pieces to take the medium-wave
winding, Starting on the left-hand side
a space of about }in. is left and seventeen
turns of 24 s.w.g. wire are wound on.
A space of about }in. is again left and three
turns of 28 s.w.g. wire are wound on for
reaction.

On the other side of the upright the
long-wave winding is put on, fifty turns
in the same direction as the others. Then
come another five turns for reaction, as
indicated in Fig. 4. These turns are
shorted by means of a 3-point wave-
change switch when receiving medium-
wave stations. A piece of fibre or ebonite
3in. by 1}in. is drilled, as in Fig. 5, and
fixed to the upright to hold the terminals
and switch. (See Fig. 1.)

The connections are as follows : Beginning
of medium-wave windings to terminal A ;
end of mediumn-wave winding and beginning
of long-wave winding to one point of
switch; end of long-wave winding to

lterminal E, and another point of switch ;
i beginning of first part of reaction winding
 to terminal E ; end of first part of reaction
'winding and beginning of second part to
.the third point on switch ; end of second
. part of reaction winding to terminal R.
The reaction winding is in two sections,
to give smooth reaction on medium and
long waves. .Perhaps the number of turns
given will not suit all sets, but by varying
the number of turns in each section until

0 the portable

PRACTICAL WIRELESS

MY OPINION/

8-11, Southampton Street.
Strand, W.C.2.

What’s in a Name ¢
EVERAL readers who have built my
Fury Four have expressed curiosity

as to the derivation of the name.

The christening of any wireless set is a
difficult task, for descriptive names are
not easy to coin. . I wanted a name which
would in a word convey to the reader the
rapidity with which you could  tour the
ether with the Fury Four, and which would

.indicate also its liveliness, sensitivity, and

power. I could think of no better word
than that which typifies the fastest military
aircraft in the world—The Hawker Fury.

Incidentally, the Hawker Fury was designed’

by my brother.

Red Flag Days.

I don’t suppose many readers of PracTt-
cAl, WIRELESS remember the plethora of
restrictions which hampered the pioneers
of the automobile industry. Certainly to-
day the motorist is annoyed by oppressive
legislation and a long list of technical
offences, but they are as nothing when we
remember that the speed limit was, once,
five miles an hour, and that every automo-
bile had to be preceded by a man walksng,
and carrying a Red Flag! Wireless is
fortunate in that respect, for unbounded
liberty has been given from a legal point of
view, and its development is probably due
in no small measure to the lack of bureau-
cratic attention it has received.

In this respect it is probably the only
industry which has not had to wage the
dual fight of breaking down public antipathy
and, at the same time, restrictive laws;
but undue liberty is always abused, and
it is the abuse which eventually produces
legislation. If your next door neighbour
possesses some electrical device which
interferes with your reception, there is no
law at present to compel him to silence it.
You rhust knock at his front door and ask
him in a supplicatory manner which belies
your real annoyance whether he would be
50 good as to try and do something about it.
Legislation in this direction is urgently
needed. Whilst the Post Office engineers
are willing to co-operate, at present they
do not possess the power to enforce their
suggestions.

A Phantom Audience.

It has been suggested that because no
licence figures are available as to the actual
number of persons in possession of television
receivers, the B.B.C. Television programmes
may be appealing to a phantom audience.
Apparently the argument is that first you
must sell many thousands of televisors and
then the B.B.C. may be induced by this
numerical evidence to put over a television
programme. On this argument we may
yet expect the manager of a theatre to
announce that he will not produce his play
until he is assured that it will play to a
packed house. People do not buy televisors
in the pious expectation that a programine
will be given. Now that the programmes
are regular television will develop. The
programmes should help to develop the new
science, but until quite recently the science
has developed the programmes.—C.

should not evceed 200 twords in lenglh

Club Reporis
and shonld be received Fivst Post each Monday
morning for publication in the following weck’s {ssuz.

SLADE RADIO (Affiliated to the R.8.G.B.}
The programme of future mectings of this Society
is as follows : ’

July 27th .. Visit to the works of Messrs. Wm,
Rayliss, TLtd., Shecepcote -Street.
Time, 9 p.m.
Aug. 3td 1 Ko Meeting.
» 17th Meimbers’ night.
»  24th ** Olympia, 1938.”
. 318t Lecture and demonstration, ** 5-metre
work,’’ by Mr. H. K. Bourne, B.S¢c.
(G2KB).
Sept. 2-3rd Night D.F. Test.
» 7th .. Lecture: * Catkins, etc.’”” Marconi-
phone Co., Ltd.
s l4th Lantern lecture: “ From Nelson’s
day to the present,” by Lieul.-
Commander Brewster.
,» 21st .. Lecture and demonstration. ‘° Cathode

ray oscillograph and its application
to radio cireuits,” by Mr. G. Parr.
Entrance fee 2s. 6d. Subscription 8s. per annum.
Hon. Sec.. 110, Hillaries Road, Gravelly Hil,
Birmingham.

INTERNATIONAL SHORT-WAVE CLUB, LONDON

(London Chapter)

The topic of the evening at the London Chapter
mecting, held on Friday. July 7th, was a discussion
between Mr. A. E. Bear and Mr. P. J. L. Mactarlane,
entitied ** The Short-wave Listener ' v. ** The Short-
wave Amateur.” Mr. Bear, speaking for the short-
wave listener, said that this particular kind of listener
was someone who was not intent with listening to the
ordinary broadeasting stations, but wanted to hear
stations farther afield. He said there was a certain
amount of thrill to hear VK2ME, or even America for
the first time. Mr. Macfarlane, speaking for the
amateur, saild that the amateur was not interested
so much in the actual short-wave broadcast stations
as In the technical side, such as investigating short-
wave propagation., the study of fading, ete. This
discussion, which cleared the air as to the difference
between the short-wavelistcner and the radio amateur,
created great interest. A, K, Bear, secretary, 10, §t.
Mary’s Place, Rotherhithe, London, 8.5.16.

L g '!
| WHO WANTS AN EELEX i
| BOWL ? )
| oS

HE Eelex Earth Bowl which has
been on the market for many years
is noted for its efficicncy and
lasting properties. When the bowl is well
bedded down 3ft. beneath the surface.of '
the earth its slightly conical shapc capius
it to make excellent contact with the earth.
There is no air space along the howl. as:
frequently happens with a flat plate. -This
same conical shape ensures that the earth™ 2
on the top wedges well down into the bowl.

The bowl collects moisture, whereas an
earth tube conducts the heat of the sun 1o J
the surrounding earth, which contracts, this
leaving non-conducting air space. Capil-
larity ensures that the surrounding earth is
kept moist from the water in the bowl.
Both inside and outside of the bowl are in
useful contact with the earth, and this
surface is greater than that of any eart
tube.

Woe will present one of these earth b
to the six first applicants for them
only stipulation we make being th
recipients must furnish to Mess|
Eastick and Sons, Eelex Hou
Bunhill Row, London, E.C.1., the
their wireless dealer, so that ¢t
company msajy compensate the ,
any loss occasioned by reason of th
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SPECIAL NOTE

We wish to draw the reader’s attention to the
fact that the Querfes Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers

described in our pages, from articles appearing i
in our pages, or on gemeral wireless matters.
‘We regret that we cannot, for obvious reasons—

(1) Supply circuit diagrams of complete
multi-valve recejvers,

(2) Suggest alterations or modiflcations of
receivers described in our contem-
poraries. e

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
Please note alxo, that all sketches and drawings
which are sent to us, should bear the name
and address of the sender.

-n.u-n-n-(_o-o-n-n.»-'

TEMPERATURE OF RESISTANCES

‘4 My mains set has been giving some funny sparking
noises latsly, and | find now that after the set has been
on for a few minutes, one of the spaghetti resistances
teels quite hot to the touch. Is this in order? |
have not noticed it before, but found it out aecidentally
when feeling the connections. | do not know how
these things operate and do not want to buy another
unnecessarily.” —(¥. H. S. D., Aldeishot.) .

A spaghetti type of resistance should not be aperated
at, such a temperature, Generally-speaking this type
of resistance is only employed when gmall currents
have to be carried, and if you find that the res!stggce
gets hot, and the set, is giving forth noises, you niay
take it that the resistance has been damaged. Remove
it, and substitute it with one of the larger types of
moulded, or wire-wound resistances. If you can find
the current which passes through the resistance, you
should work out the wattage dissipated and by that
means obtain a resistance with the correct rating.
There may be some fanlt which has arizen in the circuit
and which has eaused a much larger current to pass
through the spaghetti than previously was .intended

PRACTICAL WIRELESS
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LET OUR TECHNICAL STAFF SOLVE

\

‘If a. postal reply is
desired, a stamped ad-
dressed envelope must
be enclosed. Every
query - and drawing
which iis sent must bear
the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS., eo, Newnes, litd., 8-11,
Southampton St., Strand, iLondon, W.C.2.

_ The kicking may not be due to any form of distor-
tion, but may simply be due to the fact that you have
fitted biasing resistances “which are overbiasing the
valves, with the resuit that you are operating the
valves at the bottom of their curves. Whilst this will
give distortionless reproduction, the anode current
will vary with the received signal, and therefore you
should try the effect of a smaller resistance (unless
you are certain that the values are correct), or leave
the arrangement as it is if there is no audible distortion.
Incorrect matching of the anode circnits will also lead
to a continued jumping of the needie, either upwards
or downwards according to whethér the output load
is lower or higher than that reqnired by the valves.
Thlis is not quite so critical in the case of push-pull
valves,

DATA SHEET No. 44

Cut this out each week and paste it in
] a notebook,

REACTAINCE OF A CONDENSER AT
RADIO FREQUENCIES

Condenser Reactance in I Radio
value ol Frequency
1,350.0 250 metres
..0001 1,600.0 300 ,,
2,700.0 500
675.0 250 metres
0002 ' 800.0 300 ,,
1,350.0 500,
4 135.0 250 metres
.001 160.0 300 ,,
270.0 500 ,,
67.5 260 metres
.002 80.0 300 ,,
i 135.0¢ 500
13.5 250 metres
.01 16.0 300 ,,
. 270 500 ,,

so that this point ghould

examining the set.

INCREASING WATTAGE OF FIXED RESISTANCES

) am huilding up a receiver from a description in a
magazine, and one of the resistances specified should
be of the two-watt type. 1 have in my junk box several
resistances, but none of the value specified. 1 believe
it is possible to increase the wattage by connecting the
resistances in series and | should like to know what
ratio the increase takes.”’—T, Y. (Eastbourne).

You have got the idea, but the method of expressing
it is not correct. Resistances connected in series will
still only have the same wattage rating, but if connected
in_parailel thé current carrying capacity is apparently
doubled. This is becaunse the current Is divided between
the ‘resistances, and if, for instance, two resistances
(of the same value) are joined in parallel only half of
the current will be passed through each resistance.
Therefore, if a 20,000 ohm two-watt resistance is
specified, you could use two 40,000 ohm resistances of
the one-watt type in parallel, and the total resistance
in circuit would then be 20,000 ohms and the resistances
would not be over-run. A

NOT DISTORTION

¢ Can you please explain my difficulty with my push-
pull stage? 1 have built a most elaborate push-pull
amplifier working from D.C. mains, and have fitted
automatic biasing arrangements in the output arrange-
ment with the inclusion of a good milliammeter in the
combined anode circuits to enable me to trace over-
loading. 1 t by any r in signal strength
keep the needle still. Even on-the most weak passage 1
find that the needle jumps about in time with the music,
and | am at a loss to trace the reason. What can you
suggest ? '’—N. F. H. (Bromley). \ A,

Le borne in mind when |

It will be seen from the above table that the
reactance of different condensers at, different
frequencies is strictly .proportional, angd other
values can therefore easily -be worked out.

SUBSTITUTEIFOR_SPEAKER FIELD

My commercial receiver, which has been working
for some time, has now broken down, and after examin-
ing it | find that the speaker is the cause. Unfortunately,
the makers of the set are now no longer in the market,
and 1 want to replace the speaker with a new one. |
have a permanent magnet speaker standing idle, and
should like to use this, but | do not know what to do
regarding the substitution of the field winding. As far
as 1 can trace, this was used for the mains smoothing
choke and 1 appreciate that there was a voltage drop
throughit. Can you help me to use the P.M, speaker ? *
—@G. T. {Scarborough).

It should not be difficult to replace the speaker.
Special L.F. chokes are obtainable from one or two
firms, and these have 2 fairly high inductance and are

‘wound to the resistance generally used In such

speakers. This is 2,500 ohms., One of these could,
therefore, be used in your case. Oun the other hand, it
is sometimes quite sufficient to replace the fleld hy an
ordinary L.F. choke of 20 or 30 henries, and to insert
in series with it a fixed resistance of such a value that
the total resistance of the choke and fixed resistance
is equivalent to the speaker field winding. The resist-
ance should be of a high rating (say 10 watts) to avoid
overheating, This may prove the easies{ method for
you to adopt, F -
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to every query.
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NQUIRIES

" by Our Technical Staff

| THE WRONG SPEAKER

) am building the Featherweight Portable, but |
do not want to go to the expense of buying the special
loud-speaker, 1 have tried to connect my own speaker in
circuit, but § cannot get any signais at all. 1 notice in
the circuit there are three terminals on the speaker,
but mine has onlntwo. How can | fit the other terminal,
or where must the lead'go to in my set? ’—8. L. A,
(Wattord).

. The output stage of the Featherweight consists of a
Class B valve, and the output arrangement must,
therefore, congist of a centre-tapped choke or trans-
former. The two ends of this winding are joined to the
two anodes of the Class B valve and the centre tap is
joined to H.T. positive. As your speaker is fitted with
only two terminals, it is abviously not centre-tapped,
and therefore if yon join the two terminals to the two
anodes of the output valve you are getting no H.T.
to that stage. Hence the absence of signals. You
cannot tap the transformer, and therefore you must
purchase a special Class B output transformer (or
choke) to couple your speaker to the valve, or adherc
to the specified components. We must remind you
that our guarantee does not hold unless you use
exactly the parts which are specified.

VALVE IMPEDANCE

*1 was recently discussing valves with a wirefess
acquaintance, and the question of impedance came up.
Atter some discussion my friend mentioned an im-
pedance ‘ lower than 1,000 ohms.” 1 2m of the opinion
that it is not possible to obtain a lowervalue than
this in an efficient valve, and as we finished by taking
on & bet 1 shuld like you to let me know the correct

| answer to this problem.”’—T. B. (Dalston, N.1).

It is certainly possible to obtain an impedance

| lower than 1,000 ohms in an efficient valve. Wc would

refer you, for instance, to the PX 4 valve manufactured
by the Marconi-Osram companies. This has an imped-
ance of only 830 ohms and yet its conductance is 6.
This is certainly an efficient valve, and
therefore wrong in your statement.,

L.S. BAFFLE AND DISTORTION - .

* My radio-gram has latety given off a nasty sort of
rattie, and | have removed the chassis and had it tested.
The maker’s report is 0.K. The speaker has also been
tested and approved, whilst the cabinet has been tapped
all over and tound to be perfectly sound in every joint.
1 am at a loss to know what might cause the troubte,
as | have (in my opinion) explored every avenue of
po:gbility. 1 now fall back on you,””—@G. B, (Devon-
port).

‘Whilst you may have had every separate item of the
radio-gram tested by itself, it iz possible that the
complete assembly may give rise to noises. This may
be due to an overload of your speaker (which could
noi be identified by 4 separate examination of set and
speaker), or what is more probable, especially if-you
have had the set working for some time previously,
is the fact that the silk backing to the loud-speaker
fret has worked loose, and is rattling at low frequencies
against the rear of the fret, Examine this point, and
we think you will find that this is the trouble.

HOME-MADE VALVE :

4 ] have a Pentode valve which has become damaged
due to being dropped on the floor. 1 should like to try
and repair this, and should like to have your opinion
as to the possibility of evacuating this of air. 1Is it
possible- in the home? 1 have not any expensive
apparatus, or even any simple apparatus, but shouid
like to try the experiment.’’—8, M., (Exeter).

We certainly would not recommend you to try and
repair a valve at home. Apart from the faet that a
very high degree of vacuum i§ required, the sealing-off
of the valve after evacuation is a difficult proposition,
and you would have a very ineflicient piece of apparatus
after the job had been completed.

you were

FREE ADVICE BUREAU

? COUPON

This coupon is available until July 29th, 1938,

and must be attached to all lctters con-

taining querles.
PRACTICAL WIRELESS, 22/7/33,
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REVIEWED BY AJAX

we undertake to send on
Merely state, on
a postcard, the names of the firms from whom yon

To save readers trouble,
catalogues of. eny of our advertisers.

and address it to ‘' Catalogue’’
Geo, Newnes, Ltd., /11,
Southampton St., Strand, London, V' .C.2. Where
adrertisers make a chorge, or rcquire postage, this
should be enclosed with appiicalion.v for catalogues. No
other correspondence whatsoerer "should=be enclosed,

GRAHAM FARISH COMPONENTS
HE mnew Graham Farish catalogue, which Is
printed in either English, French, German or .|
+Spanish, will be .welcomed by readers at home and
overseas. Amongst the components listed are the
'Filt Percolative Earth, Lit-Los Condenser,- Ohinite
‘Resistances, Fixed Condensers, and- a new twin-
screen H.F. choke. Particulars are also given of a
new precision volume control which has an element
'of fine nickel-chrome wire embedded in bakelite. "The
action is through a slipper- plate, giving a smooth,
positive contact. A copy of either of these catalogues
can be obtained from Graham Farish, Ltd., Masons
Hili, Bromley, Kent,

UTILITY PRODUCTS
A USEFUL range of “Utility’ steel ganged
condensers is shown in an attractive catalogue
issued by Wilkins and Wright, Ltd. The chassis is
built of heavy gauge steel, and the spindles run in
ball bearings of ample size which ensure smooth action.
All ganged condensers are matched to less than one-
half per cent. For superhet sets a model is supplied
which incorporates a specially-designed section for
tuning the oscillator circuit. These condensers are
obtainable in the two, three or four-gang type. Other
high-class components shown in the list include a new
straight-line dial, anti-capacity switches, drum dials,
and the ** Utility ** Micro-Dial with a ratio of 100 to 1.
This dial, with its fine vernier adjustment and smooth
action is specially suitable for short-wave tuning.

MULTITONE CLASS B CONVERTER
HOW to get all mains volume from a battery set
without extra battery consuinption is explained
in a folder just to hand, which gives full particulars of
the Multitone Class ** B*’ Converter. This instrument,
with which any Class “ B'’ valve can be used, is
simply plugged into the output valve-holder of a set,
giving greater volume without added battery con-
sumption. There are no terminals or switches. The
converter, which is housed in a neat cabinet, is priced
at 37s. 6d. without valve. A copy of the folder can
be obtained from Multitone Electrie Co., Ltd., 93-98,
White Lion Street, London, N.1.

EELEX SHORT-WAVE CONVERTER
EADERS interested in short-wave reception wlil
find plenty of useful information on the subject
in a new Short Wave Booklet we have just recelved
from J. J. Eastick & Sons, 118, Bunhill Row, London,
J.C.1. Details are given of the Eelex Short Wave
Converter, an efficient unit working on the super-het
prineiple, and priced at 52s. 6d., less valves. Full
particulars are also given of the Eelex Modulated
Oscillator. A Nst of short-wave stations and times of
transmissions is also included in the booklet, a copy
of which can be obtained from the address given above.

THE MOTOR CYCLISTS' |
REFERENCE YEAR BOOK

Edited by F. J. CAMM.
1932-1933 Edition.

Tms Ia the only Reference Year Book covering every phase
of Motor Oycling. Contains complete and comprehensive
Information with practical illustrations relating to all makes
of machines and accessorles, -facts and figures regarding
competitions, records, clube, legal matters, overhauling and
repairing, tuning, classified buyers’ guide, etc.

1/=

require calalogues,
PRBACTICAL WIRELESS,

Oblainable at all Newsagenis and Boolstalls, or post
free 1/2 from George Newnes, Ltd., 8-1%, Southampe
ton Strcet, Strand, London, W.0.2.

Replies to Broadcast Queries

VEAL (Putpey) : The latest published list gave the
address of G2DL as Romford (Lssex); possibly the
address of the experimenter has since been ehanged.
J. W. D. (Nottingham) ; This_was a simultaneous
broadcast by GSC Daventry (Empire) on 31.297 m.
9,585 ke/s). HoOT BEARING (Actonm): Radio Luxem-
ourg (1191.5 m.). SPRINGBOK ( Weston-super-Mare) :
G2LL H. C. Wilkinson, 14. Kingswood Avenue, Queen's
Pk., Kilburn, N.W.6; G2QZ,”J. R. Miller, 11, Forty

Avenue, Wembley (Mdx.); G2UV, W, E. F. Gorsham,

31, Rugby Avenue, Wembley (Mdx.); G2XO0, A.
Turner, 13, Elgin Avenue, London, W.9 ; G5GY.T. B,
Gregory, 60, Lea Road, Wallasey (Cheshire) ; G6QB, L.
H. Thomas, ** Conway,” 66, Ingram Road, Thornton-
Heath (Burrey); ON4KR, 8. Vanderstichele, College
8t. Joseph, Mouscron {Belgiiim). Cannot trace in latest
published lists, G28R, G283Q, G5AY ; write R.S.G.B.,
53, Victoria Street, London, §:W.1. NiCHOLLs (Whitley
Bay): English talks from Moscow are broadeast on
Monday, Wednesday, Friday and Sunday between 8.0
and 9.0 p.m. and are best heard through the short-wave
transmitter on 50 m. 8.B. on 1,304 m. Between 7.0 and
8.0 p.m. similar talks may be'tuned in on 1,000 m. and

1,481 m., also oceasionally from Leningrad on 857 m.

The time of the néxt-broadcast {s usually given ont
at the end of the transmission. MONTAGUE.(Bury, St.

Edmunds) : Identification can only he made if full call

letters are given. Cannot trace 5.0W in lists. G20%,

J. W. Norton, *‘ Daleside,”” Lincombe Drive, Torquay

iDevon): G2XX, F. Wilson, Risca Road, Newport

Mon.). J. W. D. (Nottingzham): Cannot trace

G5YP ; write to R.8.G.B., 53, Victorla Street, London,

S.W.1; (2) The broadcast was from WBZA, Boston

(Mass.) and heard through WIXAZ, Springfleld

(31.35 m.). In the U.S.A. Z is pronounced Zee, hence

you mistaking it for letter B. GG6QR, A. Shearer,

““Orrell,”” Bootle, Liverpool ; G5GY, T. B. Gregory, 60,

T.ea Road, Wallasey, Cheshire. Yuao (Wirral) : G6UH,

H. E. Smith, *‘ Arawa,” Granville Road, Limpsfield,

(Surrey) ; W2MG, Willet Hamilton, 1044, Woodyecrest

A, New York i’"ty. U.8.A. 5 MrTRE (Bradford):

G5RX, 8. Newell, 9, Moor View, Rakehead, -Stack-

steads, Bacup (Lancs.); G6AZ, F. B. English, 42,

Brownberrie Ave., Horsforth, Leeds (Yorks) ; CT1AA,

Abilio Nunes dos Santos, Avenida Antonio Augusto

&’ Aguiar 144, Lisbon, Portugal ; G8RL, R. F. Loomes,

14, Nursery Close, Wickham Rd., Shirley, Croydon

(Surrey) ; G6SR, S. W. Rowden, ‘‘ Rosebank,” Pllrig

St., Edinburgh, Scotland; G5XT, F. Robinson, 4,

Cranford Gardens, Acklam, Middlesbrough (Yorks);

G20C, L. R. Seal, 98, Wollaton Rd., Beeston, Notting-

ham ; regret, cannot trace G5MM, G6MR, G6IF, and

G2GB ; advise you to write to R.8.G.B. SUPERHET

(North Wales) : Sverdlovsk (U.8.8.R.) on 1,860 m.,

testing with other Russian stations (Samara, ctc.).
Pip (Sussex) : Probahly ¥AY, Fiumincino (at the mouth
of the Tiber) on 10.06 m., working with TAG, Golfo
Aranel (Sardinia) (9.8 m.). A. 8. P. (Stockton):
G2HS, J. G. Maitland Edwards, 127, Ashley Gardens,
Westminster, 8. W.1. Vicris (8outhport): G2QI,
D. Briggs, 24, Gaer Park Crescent, Newport, Mon-
wouthshire ; G6JQ and G5CO, regret, cannot trace ;
advise yon to write to R.8.G.B.

IMPRESSIONS ON THE WAX
(Continued from page 607)

personality is presented by a real come-
dienne, aided by a rattling good tune, and
—a considerable amount of spice ! It is by
no means offensive : it is just one of the
best songs of its kind ever done.

Then Anona Winn. This wireless
favourite is a very clever artist indeed—her
versatility is remarkable. She has a splen-
did voice and brilliant powers of mimicry.
You get both on Columbia DB1138—
All Over Italy and Our Litile Baby Boy.
The imitation of the two American Aunts
in the second is a gem.

Lastly, Billy Caryll and Hilda Munday
are at it again on Broadcast 3311, They
indulge in some Home Chat, hurling verbal
venom at each other without stopping to
breathe. Very amusing—to the eaves-
dropper !
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ELECTRADIX BARGAINS
MICROPHONE
BUTTONS

Usually sold at 3’6. Our
price has always been
1’-.  'We have supplied
thousands to home users.

5/6 ( l or 1/6 post free, with a 2in. mica
i . diaphragm 1/600” thick. Obtain-
i MICRGPTIONE| 4Dle only from us. Mike Volume
iHomeRadio No.11 Mike; Controls, Panel or Base, 6d.

LESDIX MICROPHONES FOR ALL

Maximum Efficiency. Minimum Price.

Talt No.12 Ring Pedestal Announcer Mike, 186 ; Marconi W/T Tran«
Hand Mike, 15/- ; Lecture Desk Mike, 88/- ; Pub. Address Amplion,
£5; Browns, £12; Western Electric, £14 ; Igranic Transverse
Mike with Controls, £13; Siemens M.C. Ribbon Mike, £20; New
Marconi-Reisz, £25; Deaf Aid Sets, 1876 ; Paris Microphone Carbon
Qranules, in glass capsule, enough for four buttons. Grade No. 1,
8d.; No. 2 Medium, 1/~; No." 3, Fine, 1/6; Carbon, soiid back,
blocks, 3d. Mouthpieces, curved or straight, 10d. Carbon Dia-
hragm, 55 m/m, 4d. Panel Brackets, pivoted 5/-. Reed Receiver

nit for Amplifier making 3/=. Leaflet with diagrams free if stamped
envelope sent.
PHONES,—Sulilvan’s 120-ohm (iliur) at 3’6, Cost 35/-,
Brown’s Reed, 1,500 ohms, 12/8 per pair; 120 ohins,
?/6 per pair. Brown’s Receivers, 750 ohms, 7,6
60 ohras, 4/6. 8ingle Phones, Western or Ericsson,
1,000 ohnes, 2/8 each, with cord. D.III Field Phones,
L. R. leather headband and cords, 2/8 pair. Brown’s
8wivel Headbands, 1/8 pair. G.P.0. Long Magnet
Recetvers, price 2/- only. Five-way Qutdoor Telephone
Wire, cheap, 3d. per vard. Indestructible Phone Cords, 1/-.
Bobbine and Case for conversion to Gramophone Pick-ups, 1/-.
B8oft Rubber Earpiece Cushions, 2d. pair, or 1/8 doz. pulrs.

ELECTRADIX RADIOS

218, UPPER THAMES STREET, E.C.4
Phene : City 0191

= e X

“MASTER” WALL PLUGS

PERFECT CONTACT IN ANY SOCKET.
NO ANNOYING CRACKLES.
SELF-CENTRING. SELF-ADJUSTING.
NON-COLLAPSIBLE PINS,
WIRED IN A MINUTE.

NO TOOLS REQUIRED.

1/-

5 AMP.
TWIN PLUG

Supplied 9d_

Black
or Brown
Entirely British Made.
From ost dealers. If any
diffculty, send us 1/- P.O.

Lectro Linx, Ltd., 79a, Rochester Row, London, S.W.1.

_'
Ensgineers Quide

CONTAINING the WIDEST CHOICE OF
ENGINEERING COURSES in the WORLD
QOutlines The T.1.G.B.’s up-to-date, home-
study Courses in Wireless, Electrical and
Mechanical Engineering, etc. Shows how
to become AM.IEE., AMIMech.E,
A.Rad.A,, etc., and how to qualify for a
well-paid post. Training until Successful
Guaranteed.

WRITE NOW for Free Guile.
THE TECHNOLOGICAL
INSTITUTE OF GREAT
BRITAIN, 42, Temple Bar
House, London, E.C.4.
(Formded 1917, 19.000 Swecesses.)

-

ToSuccess
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£50 AWARDS

FOR READERS OF
"PRACTICAL WIRELESS"

£50
£25

will be paid to holder of Licence
No. AN 933704

will be paid to holders ef Licences

Nos. AL 015444 AQ 415747

will be paid to holders of Licences
Nos. AOQ 394281 AQ 580472

will be paid to holders of Licences :

Es AM 482630 AM 890775 AN 712800 A0 657368 AK 276649

£2 will be paid to holders of Licences :

438388 AK 686208 AM 86631 AN 249004 AN F70817 AO 832761 AP 511111
AI 200963 AK 829940 AM 384611 AN 70507 AN 384269 AO 372584 AP 218692
Al 577412 AL 912444 AM 640589 AN 434655 AN 555092 AO 181281 AP 140539
AJ 593582 AL 70224 AM 036307 AN 637200 AN 239000 AOQ 350888 AP 027705
AJ 266438 AM 200456 AM 527991 AN 952668 AO 056833 AO 488736 AP 383018
AJ 921975 AM 168502 AM 867966 AN 163004 AOQ 795832 AO 944281 AP 628794
AK 249731 AM 499998 AM 732886 AN 859724 AO 246810 AO 555555 AP 425700
AK 097877 AM 856937 AM 350826 AN 492600 A0 416390 AO 802798 AP 826986

AQ 492110 AQ -170212 AQ 66568 AQ 308058
. . .
l will be paid to holders of Licences

AH 137276 AK 386390 AM :128639: AN 003004 AN 635981 AOQ 752371 AP 052038
AH 930342 AK 829781 AM 209386 AN 526823 AN 168708 AO0 917916 AP 245816
AMK- 255769 AK 008903 AM 099931 AN 263444 AN 981632 AO 368399 AP 638610
Al 985900 AK 212540 AM 629638 -AMN 40004 AQ 884692 AOQ 164992 AP 701238
Al 832814 AK 527790 AM. 887499 AN 496128 AO 501328 AOQ 790318 AP " 882662
Al 627422 AK 91264 AM 28119 AN 771802 A0 43826 AO 232528 AP 521348
Al 71535 AL 695614 AM 973416 AN 171526 A0 055291 AO 438533 AP 219524
Al 546587 AL 76182 AM 544983 AN 471401 AO 639748 AO 058973 AP 278091
Ad 242480. AL 521776 AM 408273 AN 061532 AO 387425 AO 946302 AP 330082
AJ 198568 ° AL 432947 AM 604199 AN 341381 AO 003942 AP 49361 AP 546678
AJ 838946 AL 758258 AM 063888 AN B21876 AQ 417731 AP 655092 AQ 39411
A} 672156 AL 269524 AM 752104 AN 500423 AO 79201 AP 128602 AQ 215602
AJ 547722 AL 924012 AN 923458 AN 588615 AO 847198 AP 943840 AQ 436184
AJ 286088 AL 145081 AN 160994 AN 93327 AQO 183003 AP 415388 AQ 587889
AK 423715 AL 357250 AN 742839 AN 238762 AO 280616 AP 928616 AQ 792457

[ This offer applies to licences which are actually In force on Saturday, July 22, 1933,

Betore the awards are paid, claimants will be‘asked to underlake a simple publicity cervice in disizibuting leaflcts to the

sale ot licouces amongst thosz who at present do not fulfil their obligations by tuking out a Post Office Wireless Licence bafore roceiving
br?‘x&doast programmes. Clalms cannot be considerod in coanection with any Licence the date of izsne of which is after July 20,
10

—AWARDS MUST BE CLAIMED BY JULY 28,1933

1f the namber ot yaﬁr wireicss licence appears above you only have to forward the licence for official verification by regis-
tered post, and state the name and address of the Newsagent who supplics you with your weekly copy of % Practical Wireless.”
Addrecs your application to Wireless Dept.'(73), 8-11, Southampton Strect, Strand, W.C.2,

Claims received later than Friday, July 28, 1933, wiil be disqualified.

Al licences will be retorned by regisiered poct.

For Complete List of Licence Numbers See

TIT-BITS

ON .-SALE EVERY SATURDAY

dsasesssen

NEWRES’

HOME MECHANIC
BOOKS

Clearly wrilten and fully illustrated.

i This series covers a wide field and will
: prove of the greatest value to everyone
interested in models and how to make
them ; woodwork and other crafts.

Accumuiators

An up-to-date handbook dealing with every
type of accumulator, methods of charging
them at home, care and maintenance, also
explains how to crect a charging statlon

Motor Car Upkeep and Overhaul
Information covering the engine, decar-
bonising, valve grinding, the lighting
system, the carburetter, cooling system,
lubrncauon springs and’ shock absorbcrs,
steering gear, brakes, wheels, axles,
tracing noises, etc., etc.

Toy Making for Amateurs

How to make clockwork toys, model
aeroplanes, ,model Jocomotives, model
boats," ingenious toys operated by sand,
wooden models and toys, electrical to;s
steam toys, guns, kaleidoscopes, acrobats,
etc.

Twenty-Five Tested Wireless

Circuits

All the sets described have been designed
to meet modern needs. They range from
simple crystal receivers to a seven-valve
super-heterodyne, and all have been made
and tested Lefore inclusion.

Simple Electrical Apparalus
An excellent little book for those who
wish to make simple and uscful electrical
appliances, such, as galvanometers, clectric
motors, dynamos and Leyden jars.

Model Boat Building

Contains designs for battleship, speed
boat, paddle steamer and yachts. Excel-
lent models can be built with the simple
directions and diagrams given.

The Home Woedworker

Clear instructions on how to make a
large variety of articles in wood, togéther
with many useful hints on wood- \\orl\mg

Model Aeroplanes and Airships

Contains full descriptions of easy-to-make
models of every description that will fiy.

The Handyman’s Enquire Within
Hundreds of practical ideas and hints of
value to the man who is clever with bis
hands.

25 Simple Working Models

Ingenious and practicai designs for electric,
steam and clock-work models.

1 each

Oblainable at all Newsagenls and
Bookstalls, or by post 1/2 each
from George Newnes, Lid,, 8-11,
Southampton St., S'rand W.ca

NSNS AN TSN EE YNNI NANASAINNERNEOUERSASNINNRANUNENENENSSSNNNENANNAREOANDNERROEES

Gea, Ncuwnes. Ltd
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“THE HUMORIST?” is the
best tonic in the world;

- see that you take it regularly. - -
Dull moments are banished
as you read its cheerful pages
and laugh at its excellent
jokes,  ‘always unquestion-
ably ~the ‘brightest, the
newest, and the most amus-
ingly ‘illustrated. .
“The Humorist” is the:
paper that everybody likes.
It “is always bright, and
never offensive.

THE .

HUMORIS

GET YOUR- COPY TO-DAY ‘ ~

Lo, Newnes, Lid. .
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article in the July “HOME MOVIES.”

Picture to yourself a beginner, who has
never before even touched a movie camera, being
handed such a camera by the Editor of *“ HOME
MOVIES” with a couple of reels of film
and told to go out and take some films! What
would he do? What mistakes, if any, would
he make? What would his results be like?

The
happened with actual

’ I SHIS is the intriguing title of a fascinating

what
enlarge~

true story of just

ments from the film taken makes

a most interesting feature.

‘s OME MOVIES ™ caters for every home
I’I movie interest - the picture maker, the

~ man who hires films for his projector,

the enthusiast who likes to do everything himself,

.and the man who just wants the finished result.
‘Even if
hobby you will like this dehghtful magazine.

you have not yet started the

‘: ~ O_blal'nbb[c at all Newsagents, Booksla”s, and Dcalleu. or

i post free 74d. (Subsc.ription rates : Inland and Abroad 7/6 :

: per annum,'Canada,’ 7/-* per annum) from Geo. Ne:ones, :

Li{d., 8-11, Southampton Street, Strand, London, W.C.2.

NOW ON SALE

Geo. Newnes, Ltd.

P. W. Gift Stamp No. 43

Printed by NEWNES & PRARSON PRINTING Co., faD., Exmoor Street, Ladbroke Grove, W.10. and published Ly GForar

NEWNES, LTD., 8-11, Southampton Street, Strand, W.C.2. Bole Agents for Australia anl New Zealand : GdrnoN & Goren,

Lrp. South Africa - CENTRAL NEWS AGENCY, LTD. Practical Wirelesz can be sent to nuy part of the world, post free, for
17/4 per annum ; six months, 8/8. Registered at the Geueral Pust O:tice for Transiniasing by Canadinp Magazine Post
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Lightning strikes through Wireless Aerials. Make

-your home safe. Fix a Graham Farish * Gard * '{ﬁ

From all Radio Dealers, or post iree from—
GRAHAM FARISH. LTD.. MASONS HILL, BROMLEY, KENT.

between Aerial and Earth Lead-In.

- JONGd
CARD

AGAINST LIGHTNING

———
£1 OO
GUARANTEE ‘

Every Graham Fari

" arish
Gurq Lightning Arrester
Carries £100 Guarantee

-

ADVT.

> -
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You can now have all the advantages of a highly-priced
Receiver for only £6. 7. 6.—the price of the Cossor
Melody Maker (Model 341). ,This remarkable Set has
Variable-Mu S.G. Stage giving “ all-Europe ” range and
amazing selectivity—Pentode output for big, undis-
torted volume—all-metal chassis—combined volume
control and “on-off” switch, etc. etc.—every up-to-
date feature of design. In spite of its many advantages
the Cossor Melody Maker (Model 341) is so simple
tha}: youb can asslemble S::t (;'oxl.\lrself evenflf yo;x know
nothing about wireless. nd the coupon for a full-size

Constructional Chart which tells you how you can get (TOODlEL l:i“ - Blind |
this high-powered Receiver for only £6. 7. 6. Y 'ﬁﬁl:;tcdf %, d:gi':g‘"cﬁfo': =

b Screened Grid, Cossor Detector, and Cossor
’6 ~ I cconomy Pentode Valves. Fully screened coils,
-Q\ . Cossor Double-Gang Condenser, Blued, gun-

2 CoN finished all-metal chassis, and all the pans for
LS SN simple home assembly. Handsomely finished
“% r:/"nq Ql\\ cabinet 181" x 133" x 10" of modern design with

e "’q:"t'p; 72) space for batteries and accumulator. - Balanced

4o °"or 4{ S Armature Loud Speaker of the latest type:

'9%,. i 1,6. l provision for gramophone Pick-Up Plug and
Ui MELODY MAKER [Hiiesio
- ¥ e ’/ length range 200/530 and £6 7 6
.. = »

s '°r Q) 4’6 900/2,000 metres. Price
] RN 6u,y . BATIERY MODEL 341
. ) %% 060'0;,(_\ Prices do not apply in J.F.S. an:;l}l:};'g’;:cl"":f’u'g"md‘ m“"" and 10
, = - ‘7\ 20}- deposit and 6 monthly paymenes d“g
- <y, Qd’/_;,/d' dO,)
"fu,‘ - N ~_ A C. Cossor Lid., Highbury Grove, London, N.s. Dciots ai Birmingham, Bristol, Glasgow, leeds,
i SRS - Liverpool.-Manchesier, Newcasile, Shfﬁi(ld ijnul, (,ard:ﬂ and Dublin. 0 3139

M
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Final Lucerne Wave-plan
OLLOWING considerable discussion, a
final European wave-plan has been
evolved at Lucerne and it has been accepted
by the majority of delegates. Holland,
Hungary, Finland, Poland, Lithuania,
Sweden and Greece, however, have not
agreed to the allocation of wavelengths, but
as no general change-over can take place
before January, 1934, there is every hope
that they may be induced to give their
consent before the plan is brought

Make a.the q)_f it

Vol. II, No. 45 |

EDITOR :
F. J. CAMM [ July 29¢h, 1933

Technical Staff:

L], M. J. Barton Chapple, Wh.Sch., B.S¢. (Hons.), A.M.I.E.E,
W, J. Delaney, Frank Preston, F.R.A., W, B. Richardson

the WORLD of WIRELESS

reports and any other information he might
require. It i3 no larger in size than an
ordinary two-valver and weighs only 111bs !
The other item is somewhat more strange !
It has been found that mosquitos are
attracted by the loud humming noise that
the female insects make while in flight,
and a band of radio inventors have imitated
this noise by means of loud-speakers and
oscillating valves. The mosquitos roll up
in thousands to be caught in a trap, and

 15th—24th

of 312.8 m. has been reserved to a transmitter
in the Paris region, it is expected that the
Poste Parisien will be allowed to take it
over. Whether Radio Toulouse will secure
authority to operate onr335.2 m. or 222.6 m.
is not yet known, but the latter channel is
an international common wavelength for
which the maximum power allowed is 30
kilowatts. It would also be shared with a
large number of foreign stations. The fate
of Nice-Juan-les-Pins, Radio Normandie
(Fécamp), Radio Vitus (Paris), Radio

into operation. So far, at the time of
writing, Great Britain appears to have
succeeded in securing almost every-
thing she requires—we have lost no
channels—and ‘subject to some ex-
changed frequencies between home

|-— -t
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L.L., as well as Béziers, Nimes, Agen
and Bordeaux-Sud-Quest is still in the
melting pot. January 15th, 1934, will
witness a * general post’ and a re-
logging of European stations will prove
to be a pastime; for many long winter

transmitters, the B.B.C. stations will
work on the following wavelengths :
Daventry National (1,500 m.) ; North
Regional (449.1 m.); Midland Re-
gional (391.1 m.); Scottish Regional
(373.1 m.); London Regional
(342.1 m.) ; West Regional (307.1 m.);
North National (296.2 m.); Scottish
National, Bournemouth and National
Relays (285.7 m.); Belfast (267.4 m.);
London and West National (261.1 m.};
and Plymouth (203.5 m.). It will be
seen from the above that, in general,
the stations have been placed some-
what lower in the broadeast band, but
the actual difference will cause no
inconvenience to listeners when tuning
their sets.;

CEIVER is made only from parts which
are available to the public. Only those
parts actually used by our designers
are specified—no alternatives!

Every PRACTICAL WIRELESS RE-
CEIVER is Guaranteed to give the
results we claim under a Free Advice
Guarantee.

All readers’ queries are accurately and
helpfully answered FREEOF CHARGE,
and without onerous restrictions.

Because of the unparalléled rcader service
we render, PRACTICAL WIRELESS
has set an entirely new standard in
radio journalism and become the

LEADING CONSTRUCTORS' WEEKLY

hours.

If Belgium Raises the Tax
THE rumours that the Government
would shortly increase the broad-
cast listening licence from 60 to 100
francs has raised thousands of protests
from all over the country. Most of the
wireless associations which provide
entertainment programmes to the two
Brussels stations have decided to ap-
peal jointly to the authorities on the
grounds that such an increase in cost
would strangle the radio industry in
Belgium. Roughly speaking there are
400,000 wireless sets registered, re-
presenting about one and a half million
listeners.

1 R ) R ) | D

A Novel Use for Radio in America

l HAVE so gotinto the habit of telling

you a bit of freak radio news from
America, or elsewhere, week by week,
that I feel I cannot disappoint you by failing
to do so even though, to be candid, I am
sometimes hard put to obtain something
wrthentic to tell you from “ over there.”
‘This-week I offer you two items of interest,
the first of which cannot be called “ freak.”,
by any means as it goes to show the vast
progress that has been made in radio’
‘design during the last few years. This takes
the form of a light-weight radiophone—;
that is the American name for it—for use
in small light aircraft. This set is able to
transmit and receive at will and enables
the pilot, who is often working single-’
handed, to call up aerodromes and inquire’
landing conditions, and to receive weather,

this time radio destroys lives instead of
saving them. This method of fly-catching
was thit upon quite by accident for it
was found that mosquitos were being
burnt by the thousand in an electric
furnace that: made a humming noise
while working™in an American works.
This discovery led to the production of
the radio catcher !

No Channel for the Private Stations.
HI effect of the decisions taken by the
Lucerne Conference on privately
owned transmitters has been specially
disastrous, inasmuch as no channel has been
officially provided for their use, and they
will be left to the tender mercies of the
French State authorities. Asthe wavelength

»

The Radio Tourist Special
A an experiment the Belgian Railway
Company has brought into operation
this summer a special train, *radio-
touristique,” working a circular tour between
Bruges, Liége, Spa, Ghent, etc. All first and
second class carriages are equipped with four
loud-speakers connected with a microphone
and amplifying panel located in the guard’s
van. By this means, a running commentary
is given to passengers on all historical and
other places of interest met with during the
trip. Tests are also being carried out with
wireless receivers, gramophones and electri-
cal pick-ups. If the scheme proves successful,
some 200 trains will be similarly equipped
as it is calculated that the cost of the instal-
lation in each instance could be completely
covered in the course of onc summer season.
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Promenade Concerts 1933
SUMMER in London is unthinkakble
without the ‘ Proms.” There is no

need to announce that another season of }

them will be held this year, any more than
the public has to be told that the conductor
will be Sir Henry J. Wood, who, like the con-
certs themselves, reappears for the thirty-
ninth consecutive year.” A few particulars,
however, may be of interest. The season is
to last eight weeks, with the
usual additional Saturday at
the beginning. The opening
concert has been fixed for
1August 12th, and the'series!will
come to an end on October Tth.
Needless to say, the B.B.C.
Symphony Orchestra will play
throughout. The programme
scheme does not vary a great
tleal .from that of previous
years, but one or two features
will be changed. There will
be the usual generous allow-
Yancé of British musie, but
instead of being substantially
included in special ‘‘ British
Composer ” nights. #¢ will be
fully distributed througheut
suitable programmes.

Excerpts from Seaside Shows.

0 items are more welcome

during the summer months
than the regular relays of ex-
cerpts from the best seaside
shows. One of the most popular
of these is at the Beach Pavilion, Aberdeen,
from which the inimitable Harry Gordon
and his Company will broadcast to the
Scottish Region on August 4th. While the
majority of outside broadeasts to Scotland
at this time of year come from the seaside,
the microphone still remains faithful to the
Edinburgh Theatre Royal, where the tra-
ditional spirit of Variety lives on as vigorous
as ever. An excerpt from the show at
thig theatre will be relayed on Tuesday,
August 1st, and should be a fitting tribute
‘to the holiday season. :

Royal Dockyard Draughtsmen’s Choir.
THE Royal Dockyard Dranghtsmen’s

Choir, conducted by George Bollard,
will give a concert from the Plymouth
studio on August 2nd. Marcel Kingdon
(tenor) will sing, and Ernest Watkiss will
play two groups of violin solos at this
concert, which will be relayed to West
Regional listeners.
Cycle Racing Broadcast

OTOR cycle racing on grass is a

sport that provides: plenty of

thrills, and listeners will be interested
to hear that an eye-witnesgs account of the
Grass Track Motor Cycle Racing at the
Maze Racecourse will be given from Belfast
on August 5th. This event has been organ-
ised by the Lisburn Motor Cyele Club.,

_*“The Week in Scotland*:

URING August the regular series
AL/ oftalks on “ The Week in Scotland,”
which, since its inception at the beginning
of the year, has been given with great
Buccess by Mr. George Blake, will be taken
over -by Mr. J. W. Herries. Mr. Blake,
who combines wide knowledge with: an
admirable microphone technique, has set

The H.M.V. ;)ay of testing.

| INTERESTING and TOPICAL |
i PARAGRAPHS

ram o<

a very high standard; but Mr. J. W.
Herries, who is a journalist, and no stranger
to the microphone, should be equally in-
formative and entertaining. It will be
interesting, incidentally, to compare the

THE “ARTIFICIAL TRAIN*> TEST

* I il x

views of a representative of the West.. Mr.
Herries will give his first talk on August 5th.

Dual Band Broadeast
CONCERT which promises to provide
varied entertainment will be broad-
cast from Belfast on August 12th. In it
will be heard two bands, the Argyle Tem-

SDIVE THIS!

Problem No. 45,

{ Swinburne built a simple three valver
employing a variable-mu H.F. stage, 8.G.
Detector and Pentode output stage. A
special plated chassis was made for him and
he completed the wiring with great care.
On switching on results were very disappoint-
ing, signals only just being audible. He tried
various adjustments and made sundry small
alterations in the wiring, and after ten minutes
or so decided to try an alteration of the bias ’
applied to the Pentode. When he held the
grid battery to remove the negative plug he
was surprised to find that the battery was
quite hot, What was wrong ? Three books
will be awarded for the first three correct
solutions opened. Address your solutions to
The Editor, PRACTICAL WIRELESS, Geo.
Newnes, ILtd., 8-11, Southampton Street,
Strand, London, W.C.2. Mark your envelopes
Problem No. 45, and post to reach here not
later than July 31st.

SOLUTION TO PROBLEM No. 44.

The circuit which Samuels built ugl should have
been mounted on a metal chassis, when the earth
connection wonld automatically have been made to the
condenser, As he used a wooden baseboard the carth
connection was omitted. This accounted for the fact
that the condenser did not tune.

The following three readers received books in con-
nection with Problem No, 43,

Mr. Herbert Fairbanks, 14, Thirsk Grove, Blackpool ;
Mr, James McCartney, 23, Hayfield Road, Salford 6;
Mr, @ Howes, 2, Rothesay’ Avenue, Richmond,

See paragraph on this page.

perance Flute Band and the Sirocco Silver
Band, and Samuel Adams (baritone), who
15 to sing a numbex of well-known songs.

Organ Recital from Broadcasting House
IR W. G. ALCOCK will give a recital
on the Broadcasting House organ
on July 31st, and it will be relayed on the
Regional wavelength. The programme con-
sists of Overture in D minor (Handel-
Ellingford), Larghetto in F
sharp minor (Bach), Caprice
(Guilmant) and Postlude in C
(Alcock). On Fridays during
August organ recitals will be
given from the Concert Hall at -
noon by C. H. Trevor.

*“ This Radio Racket >
CHARLES BREWER
Vs production will be a
popular Midland feature on
August 2nd. This is a broad-
casting burlesque entitled This
Radio Racket, the book and
lyrics, being by Godirey M.
Hayes and F. Keston Clarke,
. and the musie by Jack
*“Venables.. Evelyn Over and
Dorothy  Summiers, - Peter
Howard and Ernest Sefton are
in the cast,. and the instru-
mental music is by* Ernest

Parsons and his Revue
Orchestra.
Military Tattoo Relay from
Tidworth

ANOTHER important military tattoo
will be heard by listeners to the
National programme on August 5th, when
a relay from Tidworth takes place. These
tattoos are, of course, only suitable for
broadcasting in sections, as listeners are
at present unable to share with the audience
on the spot in the visual glories of such
displays. The sound portions of the
Tidworth Tattoo therefore will be relayed
between 9.25 and midnight, and the B.B.C.
chorus, led by Joseph Lewis, with HErnest
Butcher as soloist, will provide community
singing from a ‘studio during an interval.

First Artificial Train for Radio Sets

HAT is believed to be the first artificial
train in the world has just had its
inaugural .run at Hayes (see photo above).
It has no station, no porters, no passengers,
and no smoke, but its speed is equivalent
to 923 m.p.h. It has been designed by
the technical engineers of the * His
Master’s Voice ” research laboratories, and
its sole freight is radio receivers and radio
gramophones. - One of the experts who was
responsible for designing the “ train,” in
explaining its use, said, * There are about
2,300 soldered connections linking together

‘|'the 600 parts of an average receiver.., 4@

designing a new set it is essential to fhake
sure that all these parts will withstand
the jolts the instruments are bound to
receive in transport. Consequently, we
set to work to create an ‘artificial train,’
which comprises a movable platform that
is rocked up and down through eccentric
cams operated from a powerful electric mo-
tor. In order to test a new model H.M.V.
radio receiver we strap it on to the platform
—start the motor and it then receives 1,500
vibrations a minute,’” ;
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The Problem of Low Frequency Couplings is Not Always Understoo
Home Constructor.

PRACTICAL WIRELESS

HERE are so very many methods

of coupling low frequency valves

: that the amateur is likely to ex-
perience a good deal of difficulty in deciding
which is best for his own requirements.
The question is not simplified by reading
such bald, but oft-written, statements as
“ Resistance-Capacity Coupling gives most
purity, but Transformer Coupling affords
more amplification.” Whilst

PRESTON,

In this Article FRA
FRA., discusses the Pros

and Cons of Every Type of LF. Coupling.

a low-frequency valve, that is, by means
of a resistance-capacity circuit. The con-
nections are shown both practically and
theoretically in Fig. 1, from which-it can
#rq De Been that a simple fixed

this very general rule 'might 34/

HT+
Anode Ressst.
]

resistance is connected between
the anode of V.1l—which might
be cither a detector or L.T.
valve—and high tension posi-
tive. The grid of V.2 receives
its signal voltages through a
fixed condenser joined to the

17 Coupln
' (andk.’%}
Fig. \.—The connections Q

¢ i
for a resistance-cdpacily Gnd Leak R,
coupled stage.

be true in some slight measure there are
so many factors to consider that it
cannot be applied with impunity.

Correct ¢ Matehing *°

The whole question of L.F. couplings
is bound up in the correct ‘ matching ” of
one valve to another, and we cannot
proceed to answer it without !
first considing certain condi-
tions which must be fulfilled.
The primary essential if we
are to get the best out of any
valve is that the impedance
(or resistance to alternating
currents) of the component
connected in its anode circuit
should bear a definite rela-
tionship to the impedance of the valve
itself. For all practical purposes it can
be taken that maximum efficiency is
obtained by choosing a coupling component
whose impedance is not less than twice
that of the valve, or conversely, by choosing
a valve which has an impedance equgl to
one-half that of the component to be
connected in its anode circuit. An example
will make this point quite clear. Suppose
our valve is one of the * 210 L.F.” type,
having an impedance of 10,000 ohms (the
exact figure is always quoted on the
makers’ instruction sheet), the component—
transformer, primary, resistance, choke,
etc.—to be wired in  its anode circuit
should have a minimum impedance of
20,000 ohms if the full amplification of
which the valve is capable is to be obtained.

If the rule just cited is kept clearly in
mind the advantages and defects of the
several L.F. coupling arrangements will
more readily be appreciated.

Resistance-Capacity
Withou! any further deliberation let us
examine the simplest method of feeding

Fig. 2—L.F. transformer
coupling.

#T= anode of V.. Although ' it

- does not take any part in the
transference of energy from V.1
to V.2, a grid-leak is joined
between the grid of the latter
valve and the G.B. battery to
permit of the application of the
correct bias voltage to V.2.

L. It is an easy matter to find

%t 68~.the correct ohmic value for the

. anode resistance when the im-

high signal vol-
tages. A  poor ‘

condenser will

“ break down” in very little time, and,
besides silencing the receiver, will probably
cause valve V.2 to be ruined by the appli-
cation of a large positive grid-bias derived
through the anode resistance.

Uniform Impedance

A resistance-capacity amplifier properly
set up as explained will produce very fine
results in the way of good quality reproduc-
tion. The main reason for this is to be
found in the fact that the impedance of the
anode resistance remains practically uniform
at all audio frequencies. We shall see later
that the impedance of other coupling
devices is subject to wide variations.
Resistance-capacity is not the only form
of coupling that will give pure reproduction,
though it is undoubtedly the cheapest.

pedance of V.1 is known,
but the question of
deciding on the optimum

AT+

_Disadvantages of R.C.C.

But it has two mnotable
defects. Firstly the coupling
device does not, in itself,
provide any amplification and
thus the increase in volume

HT+

capacity for the coupling condenser and
the most suitable resistance for the grid-
leak is not quite so simple. In practice,
however, neither of these’values is very
critical, and they can both be determined
with sufficient accuracy by rule-of-thumb
methods. The capacity of the condenser
is largely dependent upon the value of the
anode resistance and should lie between
.006 mfd. for a 100,000 ohm component
and .01 mfd. for a 10,000
ohm one. The grid-leak
should be from four to
eight times as “ big” as - @Q
the anode resistance.

HT+

Use a Good Coupling
Condenser

There is just one
important point to
remember in using
R.C. coupling,
which is that the
coupling condenser must  be
a “ mica *’ one of good quality,
since it is subjected to very

obtained is only that produced
by the valves. In the second
place the anode resistance has the
effect of cutting down the high
tension voltage supplied to the valve
V.1. This loss is not serious where
the resistance is 50,000 ohms or less,
but for higher values the valve
may be prevented from working at its best
unless the H.T. battery is of unduly hich
voltage.

HI =

L.S.

Choke-Capacity

The latter difficulty can entirely be
overcome by substituting a low-frequency
choke for the anode resistance, because a
choke has a comparatively low resistance

(Continued overleaf) fTE
HT=
L.FTranst.
%ﬁ L‘S.
_
Fig. 3.
—~Showing

how a frans-

Wos - 3
former s

connecled on the resistance-feed system.
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om previous page) it still has the

igh-tension current, HT 4 disadvantage of

s high impedance not providing

o0 alternating or signal cur- LS. any inter-valve
rents. To be more explicit : amplification.
a well-known L.F. choke rated As a matter of
at 20 henries inductance has a fact the only
D.C. resistance of only 250 coupling com-
ohms, whilst its impedance CRESP ponent  which
at 1,000 AT e 4T #A0€S  produce a

cycles (equi-
valent to the
average

HT+

voltage step-up
i8 a transformer.
For this reason
more  volume
can be obtained
from two valves
coupled by a

100.000 Ohms Oulpu :ﬁ " g {)0 v mtir

§ Transformer an y e
it e use of any other
female Fis. 4—The push-pull device. The
speaking circuit ; identical connections latter benefit,
voice) is are used for quiescent push-pull. however, is
O vV er L obtained only
100,000 ohms. Choke-capacity is thus | at the expense of quality; but whether
better than R.C. in one respect, but | the expense will be great or quite in-
it is somewhat worse in another. The appreciable depends entu‘ely on how
impedance of any choke varies with | “g00d” the transformer is.” If it is a

the frequency of the alterating currents
it has to carry—it becomes less at
lower frequencies and more at higher
ones. - For instance, the impedance of the
component referred to above is only about
6,000 ohms at 50 cycles, although it is
nearly 600,000 ohms at 5,000 cycles. It
will be appreciated from this explanation
that a choke must have a sufficiently high
impedance—twice that of the preceding
valve—at the lowest frequency at which
perfect reproduction is required. Un-
fortunately most manufacturers do not
state the impedance of the chokes they
supply, but, instead, give the inductance.
It will therefore be helpful to know that
the impedance at 256 cycles (middle “ C”
on the piano) can be found very approxi-
mately by multiplying the inductance in
henries by 1,500. Moreover, in most cases
it will be found that satisfactory results
can be obtained over the whole musical
scale by so choosing the choke that its
impedance is correct at 256 cycles.

Theoretically, of course, choke-capacity
coupling cannot possibly give uniform
amplification to the full range of audio
frequiencies due to the choke’s constantly
varying impedance. In practice, however,
it is found that so long as the choke has a
sufficiently high impedance at about 256
cycles the difference in strength at various
parts of the scale is not so much as can be
detected by the ear.

There is yet another point to take into
consideration, because a choke’s inductance
varies with the amount of direct current
passing through it; as the current is
increased the inductance becomes less. In
making the above calculation, then, it is
necessary to know what inductance the
choke has when passing the anode current
normally required by the preceding valve.
All reputable manufacturers state ~the
inductance both ¢ without D.C.” and ‘‘ on
load,” so no difficulty arises here. It is
important, however, to ensure that the
choke is never called upon to carry more
than its rated maximum current, because
under such conditions its iron core would
become magnetically * saturated,” with a
result that the choke could not respond to

the L.F. current fluctuations. Serious

distortion would inevitably follow.

L.F. Transformer Coupling i
Although choke-capacity coupling

obviates one defect associated with ‘R.C.C.

big component with a massive core and a
high inductance primary winding it will
produce results quite as good as those to |
be obtained with choke coupling. If not—
well, it just won’t. The transformer must
be chosen in exactly the same way as the
choke with a view to its primary impedance
and not, as many people wrongly imagine,
by its step-up ratio. A well-designed L.F.
transformer of low ratio will give distinctly
better results than a poor one having a high
ratio.

When more than a single L.F. stage is
cmployed it is almost invariably better to
use Resistance-Capacity or Choke-Capacity
coupling for the first stage at any rate,
since when two transformers are used there
is always a danger of causing instability or
overloading, due to the excessive amount of
amplification produced. Two, or even more,
transformers can be used together, but for
good results great care is necessary in
designing the receiver.

Resistance-Fed Transformer

Because of the disadvantages mentioned,
it is more than probable that ordinary
transformer coupling, as illustrated in
Fig. 2, will gradually die a natural death.
It is rapidly being replaced by a system
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current to the anode of V.1 and the trans-
former has therefore to deal with the
alternating signal currents only. 'This
component can thus be made quite small
without there being any danger of its core
becoming * saturated.” The degree of
amplification to be obtained is slightly
greater than that provided by the trans:
former alone, and the quality of reproduc-
tion is equal to that given by the R.C.C.
method of coupling.

Push-Pull

The next system of I.F. coupling I wish
to mention is known as push-pull, and
which has recently come into great promin-
ence in two or three different forms. Con-
nections for a P.-P. amplifier are shown in
Fig. 4, from which it can be seen that two
valves are used in the output stage. Their
grids are fed from a special input trans-
former having a centre-tapped secondary,
and an output transformer with centre-
tapped primary is used to “ collect ”’ the
amplified signal currents from the anodes
of the two valves. It can be seen from Fig. 4
that both valves receive their grid bias
through a common tapping, which is
decoupled by means of a 100,000 ohm
fixed resistance.

The principal advantage of push-pull is
that a large undistorted output can be
obtained even when the H.T. supply is of
comparatively low voltage, and by using
two small power valves in the last stage.
This is because the two valves work
together, each dealing alternately with the
negative and positive half-cycles ; one valve
can thus be said to be * pushing > whilst
the other is ‘‘ pulling.” In consequence,
any distortion which might occur in one
valve is cancelled out by the other.

Quiescent Push-Pull

The system just dealt with is that which
has been in use for several years, but a
newer ‘‘ version ” of it has only become
popular during recent months. I refer
to quiescent push-pull, or, by another
name, ‘‘ push-push.” The new method
differs from the old only in respect to the
way in which it is used. The two valves
are given a very heavy negative grid bias
so that they normally pass only one or
two milliamps of H.T. current. On the
application of signal voltages, however,
the valve which receives the positive
half-cycle amplifies in a normal manner

which combines the R.C.C. and transformer
methods, and which is illus-

{ { (Continued on page 631)

trated in Fig. 3. The resis-
tance R.1 and condenser C.1
are the same as the two
similar components shown in
Fig. 1, but a transformer is
inserted between the coupling
condenser and the grid of
V.2. Tt will be seen that the

G
S

HT+

”
« Drever*Valve Holder

5
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HOSE who have followed Mr. Barton
Chapple’s articles on The Develop-
ment of the Tuning Coil in Nos. 20
to 23 of Practica. WIRELEss, will have
observed that the dual coil of to-day is
not an ephemeral cult of the moment, but
a design evolved through many varying
shapes from an ancestor remarkably like
its present-day descendant. This family
likeness' is unfortunate in some respects,
for it is primarily responsible for the idea
that the reversion to type is also a reversion
to inefficiency. The radio amateur who
has not delved very deeply into the mathe-
matics of his hobby may well be excused
for comparing unfavourably the insignifi-
cant, and often rather shoddy-looking,
wire-wound eylinder that he finds beneath
his screening can with the intricate and
artistic windings of a good commercial
plug-in coil of some years ago. Whatever
be the reason, there can be no doubt thav
there is a firmly-rooted belief amongst
many amateurs that the plug-in coil
possesses some inherent superiority—a
belief that periodically finds expression in
the correspondence columns of this journal,
and that I have even heard avowed occa-
sionally by dealers in wireless apparatus.
Now that the series of articles on coil
evolution has been completed, let us apply
the theories of design explained therein to
this question of coil types, in order that we
may discover what justification exists for
preferring one type to another, either on
theoretical or practical grounds.

A Question of Efficiency

One cannot be dogmatic about such
components as valves or transformers,
since their functions are varied, and a
change in design may not only revolutionise
their efficiency but even add to their
functions. A coil, however, has one
function only, and its maximum theoretical
efficiency, although not attainable in
practice, 18 within the sphere of calculation.
There was a time when a designer was
able to set the pulses of amateur con-
structors throbbing by his claims for a
variometer of vast dimensions wound
with something like a small bale of fencing
wire, but those happy days of ignorance
are no more. No coil, whatever its shape,
or composition, can serve, or is required
to serve, more than one desirable purpose,
i.e., to develop as large an oscillating
voltage as possible across its windings,
in tune with the frequency of the required
transmitter. The main factors which
militate against efficiency in any coil are
three in number—self-capacity, dielectric
absorption, and resistance. It is assumed
that readers are familiar with recent
articles on the meaning of self-capacity
and dielectric losses, but in order to make
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LUCG-IN CQ‘ILS

DUAL

By H. E THOMPSON

in This Article the Author Discusses
the Relative Merits of Both Types
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a better comparison between a single
winding and a layer winding, it may be
desirable to enlarge a little on one aspect
of resistance.

Ordinary direct current flowing through
a wire is evenly distributed throughout the
whole section of the wire, but alternating
current, which, of course, travels back-
wards and forwards in any given. length
of wire, tends to keep to the periphery.
At the very high frequencies used in
wireless this tendency is greatly emphasised,
and the current not only flows on the skin
of the wire, but also packs itself largely
into one portion of the skin—the inside
of the turns forming the coil. This
phenomenon is caused by the fact that
the currents in the wire produce a magnetic
field inside the wire itself, and, as the
magnetic field of the coil as a whole accen-
tuates the effect, it follows that the greater
and more bunched the magnetic field of
the coil, the greater will be the unwanted
ohmic resistance present.

Dielectric Absorption

Consideration will now make it obvious
that, since all the self-capacity in a solenoid
coil is in the form of a minimum of little
condensers in series, its self-capacity must
be less than that of a layer coil, where the
condenser-effects are mnecessarily more
numerous. Similarly, the dielectric absorp-
tion of the plug-in type must be less
controllable, and from what has been said
above about coil resistance, it is plain
that the ooncentration of the windings in
the multiple-layer system results in in-
creased coil resistance. Again, it is not
possible in any plug-in coil of normal type
to obtain the big separation necessary
between turns with large differences of
H.F. potential. Generally, then, from a
purely theoretical point of view, the solenoid
coil scores over the plug-in coil as an
efficient- coil form.

At this point, the plug-in enthusiast
may point out that the original coils
were solenoids, and that they were aban-
doned for plug-in ‘types. This, of course,
is true, but quite apart from the fact that
many of the factors which determine the
efficiency of a ooil were imperfectly under-
stood at that time, the amateur of to-day
often fails to realise that the principles of
circuit design in those days called for a
handy compaect form of coil that could
readily be changed for one of another value.

‘

The coil must always be considered in
relation to the efficiency of the other com-
ponents in a wireless set. There is no
inherent merit either in a fixed coil with
one or more windings, or in a combination
of plug-in coils with corresponding con-
stants, apart from their suitability to the
form of circuit in which they are employed.
For instance, when swinging coil reaction
was common practice, it would hayve been
cumbersome and ineffective to have utilised
solenoid coils in the anode and reaction
circuits. It would be equally ridiculous
to-day to employ a movable plug-in
coil in a modern design where the stability
of the set is often calculated to such fine
margins that the failure to utilise metallic
sheathing on a small lead may sct up
oscillation.

Modern Requirements

A few years ago, the set designer worked
to approximations and wide margins,
because the efficiency of the average valve
and tuning condenser was a variable
quantity. It was advantageous, therefore,
to be able to ring the changes on coils to
compensate for deficiencies in other respects.
A greater use, too, was made of plain coil
coupling, particularly in inter-valve links
and in neutrodyne schemes, and as com-
ponents were very approximately matched,
it was convenient to use a form of coil
that was quickly adaptable to variations of
coupling. These were really the only
considerations that made the plug-in
coil so universally popular. To-day, when
multiple circuits are a necessity, it is
essential that coils should be mathematic-
ally ezact in their constants, that all
windings, including reaction, should be
meticulously proportioned, and that screen-
ing should be possible without loss of
efficiency. From a manufacturing point
of view, the solenoid coil lends itself more
readily to the attainment of these cnds at
a reasonable price, and when all the wind-
ings are incorporated on one fixed former,
the amateur is relieved of the possibility
of setting up undesirable interaction effects
throughr the use of separate coils.

It -has to be understood that this dis-
cussion refers to apparatus constructed
for the broadcast band. Practical con-
siderations outside the broadcast band,
where selectivity is mot a vital question,
may indicate a preference for other forms,
but that is & matter with which the amateur
is not concerned. Hypereritical amateurs
may possibly be inclined to point out that
the G-pin coil was a plug.in coil, but it
was a solenoid limited in its adaptability,
and I have understood the term “ plug-in
in this article to refer solely to the non-
solenoidal type wusually implied by that
description.
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HE majority of short-wave adaptors
comprise a detector stage (capable
of operating upon short waves)

which replaces the detector stage of the
broadcast receiver when plugged into the
detector socket. With receivers employing

AAAA

10,000 n.
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AAAA

A Unzque Short- Wave ﬂdaptor

By LESLIE W. ORTON

Now place all the components in theu'
proper positions, as shown in diagram,
and fasten down. Do not economise in
screws, but fix every component firmly to
the baseboard. If one screw is employed
where two are intended there will be a
possibility of the component
moving when knocked, resulting

% ‘aIHFA-

VWA

in a loose contact, which is just
the thing to create rushing and
crackling noises.

If the wires are soldered, care

OIOOPMFD l | should be taken to observe that
% —1 = the resultant joints are clean
A ‘Q> 5 ru4 ® and firm. Failure to do so may
o 4 al = - result in more crackles—which,
- - om0, when amplified, will create a
2 ot e 4 terrific amount of noise.
L ) Adaptor Plug and Coils.
e — Having placed the components
Fig. | —Circuit diagram of the adaplor for use with o and wired the receiver, we have

battery set.

a powerful audio frequency stage this
method is hard to beat. It is when we come
to small two and three-valve receivers that
we desire something different.

If it is possible to add an L.T. stage to
the receiver it will be found that results
are as good as could be desired. On the
other hand, it is not always possible to
add an IL.F. stage to every broadcast set.
If an L.F. stage is employed in the adaptor
a number of new components are required,
and it was with a view of constructing an
adaptor capable of amplifying as well as
detecting that resulted in my constructing
the “ Extramp,” which is short for extra
amplification.

Small Extra Cost

This is a unique adaptor which employs
the detector stage of the broadcast receiver
as an L.F. amplifier, resulting in extra
amplification at little more cost than if the
usual type of adaptor were constructed.
A perusal of Fig. 1 will show how this
is done. It will also show that the con-
struction is simplicity itself,

Before starting upon the constructional
details there are one or two points which
should be remembered. In the original
model an aluminium panel was employed
to overcome hand-capacity effects. Although
an advantage, this luxury is not essential,
and therefore the wiring diagram (Fig. 3)
shows the receiver with an insulated panel.
If a metal panel were employed the panel

could be used to take the place of various
wires,

now to consider the adaptor

plug and coils. The former
must be of such construction as to enable
a valve to be plugged into it when it is
plugged into the detector socket of the
broadcast set. There are quite a number
of plugs (constructed for pick-up work)
which are ideal for this purpose. .Care

mend this procedure if the receiver is to
be operated much below 19 metres. Far
L)ettsr to construct a coil for each wave-
and.

Testing the Adaptor.

Having constructed the adaptor, we
may now test it.  To do so we should
insert the plug into the detector socket of
the broadcast receiver, inscrt the valve
in the adaptor, and place a H.F. or R.C.C.
valve in the adaptor socket (which is
plugged into the receiver). You will be
surprised at the volume obtainable. With
my model I found reception far better
than with any other class of adaptor I
have employed. During the evening
RW59 and REN, Moscow, DJC, DJD and
other German stations, GSA, Daventry,
HVJ and 2RO, Italy, OXY, Copenhagen,
and many other European stations provided
excellent loud-speaker results. W2XAD
and W8XK provide loud-speaker reception
upon most evenings. ZSJ and 7LO have
also been heard at good strength.

To realize the full capabilities of the
adaptor it is necessary to tune in between
4 and 6 a.m. Employing my adaptor with
a two-valve receiver I can log W3XAU,
8XK, 8XAL, and many other American
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Fig. 3—This practical wiring plan shows
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all the connections.

should be taken not to twist
the wires which travel from
the receiver to ths plug
tightly, as interaction may
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result. If loosely wound no
trouble will be experienced.
The coils employed in the
original set were home-made
six-pin affairs. These are
readily constructed, and they
are cheaper than commercial
coils.

Although the constructor
may feel tempted to employ
a clip to short a larger coil

t]hL

Fig. 2.—Circuit diagram of the adaplor
modtﬁcd for use with an A.C. mains sel.

down so as to enable it to
receive upon more than one
waveband, I do not recom-

stations at good loud-speaker strength upon
-almost any morning I wish to search.
Mexican and Colombian broadcasting have
gxé)Kbeen heard, from stations XEW and

Although the receiver is shown as a
battery model in Fig. 1, it is easy to arrange
the receiver to work with a mains set.
The correct connections for the adaptor
in this case are shown in Fig. 2

RADIOLYMPIA
AUG. 15th—24th
MAKE A NOTE OF-IT!
OUR STAND IS No. 8, GROUND FLOOR
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 Keeping Twin Aerials Horizontal

THE accompanying sketch illustrates a
simple and inexpensive device that I

employ to steady my twin aerial and

prevent any liability to swing. A piece of

lead piping, encircling the guy rope, so as

not to impede the lowering or raising of the

GUIDE ROPES TO™Q)
LEEP SPREADER.
HORIZONTAL

AERIAL =

+ GUIDES

LEAD GAS PIPE
rOR. NEIGHT- .

HOISTING ROPE

A device for keeping twin aerials horizontal.

aerial, acts as a weight. It holds itself in
position upon the guy rope, and its two
‘guides prevent the spreaders from swinging
‘or rotating and, also when hoisted in
position, it does not put any undue tension
upon either the aerial or the guy ropes.—
‘Ww. S. HarrisoN (Aintree).

Semi-Gang Device for Portables

IN home-made portables where space is of
paramount importance, even at the

expense of range and quality, it is useful

to tune with solid dielectric condensers.

It is helpful to use ganged condensers, but

Ganging dielectric condensers.

these are not easily obtained in very small
sizes. This arrangement gives many of the
advantages of ganging, but also gives
separate adjustment.

The spindle (a) of the first condenser is
drilled to fit a steel knitting needle. Any
watchmaker will do this, but it is preferable

e e e e
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THAT DODGE OF YOURS! }

Every reader of *“ PRACTICAL WIRE-
LESS” must have originated some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10.0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half-a-guinea, Turm that idea of yours to
account by sending it in to us addressed
to the Editor, “ PRACTICAL WIRELESS.”
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be original. Mark
envelopes  Radio Wrinkles.”” Do NOT
enclose Queries with your Wrinkle,
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if a lathe is available, to turn a new spindle,
drilling it first and mounting it between
centres, thus ensuring absolute truth. The
knob (b), which is larger than (c) has its end
filed flat. The outside end of the needle
drive is fitted with a bush, as shown, and
through this a hole is drilled, while in the
knob (¢), to accommodate

SN e ————
T & s T i

WiRI

et AT

=

which are not fitted with hum neutralizing
coils. All that is necessary is a small
amount of cotton or enamel-covered
copper wire of any gauge between about
20 to 30 s.w.g., this depending of course
upon the room available for the winding ;
the thickest where possible is best, owing
to its lower resistance. This coil is wound
on top of, and. insulated from, the field
coil. And as it consists of comparatively
few turns it is best to slot these through
the magnet yoke instead of dismantling
the speaker. The number of turns to
wind are the same as on the speech coil.
These turns are connected in series with
the speech coil, and to do this break one
connection from the secondary of the
output transformer, and connect each end
to the coil just wound. Try this coil
connected both ways round, as it functions
best when the two voltages are in opposi-
tion, thus neutralizing each other. In

a set screw, and a tap is

run in. The threads thus
started are finished by
taking it out of the knob
and tapping again. It is
drilled right through to
facilitate this. A longer
set screw is then used and
a flat filed or ground on
the needle to prevent slip.

The end (d) holding the
second condenser is made
from a piece of §in. brass
rod, first drilled to fit the
needle, - then- enlarged
half-way to fit the con-
denser spindle. As before,
set screw holes are drilled
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right through to help in
tapping. It is advisable
not to make the second
condenser mounting too
rigid. If the inside spindle
is made quite free and
smeared with oil, the con-
densers may be operated quite indepen-
dently or, by holding both knobs, as ganged
condensers.—J. H. RowE (Dublin).

A Temporary Stage for your Wireless Set
HE accompanying sketch shows how
I have brought my S.G. three receiver
up to its original winter strength by the
addition of an extra stage temporarily
connected, and mounted on the battery
shelf inside the cabinet. It will be noted
that I have taken the precaution to de-
couple the new stage, and that a H.F.
stopping resistance is included in the grid
of the output valve. The original output
valve (super-power) is ow in the extra
valve-holder, and an ordinary L.F. valve
used to replate it.

"This little unit, which functions very well,
will, no doubt, he of interest to other
readers.—F. Jackson (Holywood, N. Ire-
land).

Improving a Moving-coil Speaker
ERE is a dodge which will be found
useful for old type moving-coil speakers

BISTING LA STAGE

@?\% \»\\% & M I [

Showing how the temporary stage is fitted to the set.
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practice T have found this method very
effective and well worth trying.—ERNEST
Stwsox (Leeds).

(Continued overleaf)

HUM MEUTRALISING COnt
NOUAID OVER. FIELD COIL.

SPEECH COIL
CONNECTION!

Improving a moving-coil speaker.
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PUSH BUTTONS
BOTED TOGETHER
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hole in the screen, the edge of
which fits neatly in the central
slot. The diagram shows this ring
in position,—F, BIsSEKER (Black-
burn).

New Panels for Old

’I/ MUTAL STRIPS \g

FOCHING ARM,

NP 1 T

Simple Remote Control Switch
HIS remote control switching device,
which makes use of old ’‘phone
bobbins, may be of interest to other
readers. The parts required are as follows :
one block of wood (3%in. by 2}in. by }in.);
two sets of bobbins; one rocking arm ;
two sheet iron strips (2¢in. by #in.); one
socket and two push buttons. These
parts, details of which are given above,
are mounted on the baschoard in the
positions shown above. In operation,
the pushing of button A causes strip 1
to move inwards, pushing the contact
tip of the rocking arm into the socket,
and thus breaking the L.T. circuit. The
voltage required can be obtained from the
H.T. on the set, 100 volts giving the strip
a good kick which enables the rocking
arm to make a good contact. There is no
continuous discharge while the control is
in action, The switch on the receiver can
be used in the ordinary way, providing
the rocking arm is in the socket. When the
control is to be used, the switch must be
on all the time.—H. J. OrcHARD (Clapton).

Insulating a Metallised S.G. Valve
"["HE following dodge will be found useful
in cases where a metallised screen-grid
valve has to pass through a metal screen,
which must not come in contact with the
metallised coating. The hole in my screen
being 1}in. diam. I obtained a strip of
ebonite fin. wide and }in. thick and of a
length sufficient to go round the circumfer-
ence of the hole in the screen. Along the
centre of this strip, with a hacksaw, I cut
a slot Yyin. deep, and rounded off one
corner, as shown below. After placing

switch.

the strip in boiling water it was bent to-

a circular shape and pressed round the

M

LENGTH EQUALS CIRCUMEEREMCE : 2
OF HOLE IN SCREEN -f
CROOVE CUT WITH
HACKSAW

EDGE CHAMFERED

INSULATING RING
#N POSITION IN SCREE

Insulating a metallised S.G. valye.

METAL STRIP -

SOCKET CONTACT
FOR ROCKING ARM

PivOTED
Nfbﬂt
FLAT METAL
NNIFE ROCAING AR/
CONTACT e

Details of the remote control

T often happens after being in
use for some time that the
highly polished marbled bakelite
panels and fittings so popular
just now become scratched or
marked, and thus lose their
original brilliant appearance. As
these sundry scratches or mark-
ings spoil the look of the front
of the set and thus mar its
general appearance, the following
method of restoring a panel,
which is very successful, can be
used to advantage. A really
good panel, slightly damaged, can often
be picked up at a considerable reduction
in price.

Take a piece of sand-paper, grade “000"
or “00,” a piece that has been used before
preferred, or failing this, rub the sand-paper
on a piece of hard wood to wear it down a
little, and rub gently, using a circular
motion, along the marks to be removed.
The marks or scratches arc usually only on
the surface, and in a short time the part so
treated will haye a dull even appearance.
Now take a buff stick (if you don’t possess
one, you can make one by tacking or
glueing a strip of soft leather on to a piece
of hard flat wood) and work over the whole

ENOS OF WINDING
SOLOERED TO END CAPS

How to make novel short-wave chokes.

surfxce of the panel, again with a light
circular movement, and in a -short time
you will find that all the marks have
disappeared leaving a nice even surface.
K only remains now to apply a few drops
of good liquid furniture cream, polish
briskly with a soft cloth, and the panel
will look as good as new. If the panel is
at all warped just warm it and leave
between two flat boards under a slight
pressure for a short time when it will
return to its normal state.—W. ASPINALL
(Manchester).

Novel Short-wave Chokes
ANY constructors have on hand one
or two of the old heavy duty cartridge
type wire-wound resistances from which
excellent short-wave H.F. chokes can be
made. First de-cap one end and take out
the resistance element, replace cap and
place cartridge in holder. Using 36 or
40 s.w.g. enamelled wire, solder the start,
to one end cap, and turning the cartridge by
hand, fill up space between caps and
solder end to other cap. The chokes
made this way are easily changed although
not as good as the commercial variety.—
S. G. Rosson (Levenshulme).

Use for Old Aerial Wire
PLAIN copper wire aerials that have been
in use three or four years are usually

1 taken down and replaced in order to obtain

better efficiencv. The aerials, however,

- July__29th, 1?33

OLD AERIAL WIRE WOUND
ROUND BACOM 3TIAK,

A use for old aerial

wire.

need not be thrown away as quite a good
earth can be made from them. Rub the
wire with emery-cloth to brighten-it, and
then obtain an old broom handle and cut
off about four feet. To one end of the
wood fix one end of the aerial with a staple,
and wind the wire along the shaft in the
same manner as winding a coil. Stop
within about two inches of the end of the
shaft and fix the wire with a staple if
required, a terminal can be fitted to shaft
and the end of the aerial connected to it.—
H. H. Ase (Lincoln).

An Aerial and Earth System
MANY listeners suffer a good deal of
losses in their sets due to long earth
and aecrial leads. If a system is erected
the same as shown in the accompanying
sketch the losses will be reduced to a
minimum. I have used the method for two
years and have found that it gives better
results than an ordinary outdoor system.
The aerial is erected in the loft in the
usual way and the lead-in is taken through
the bedroom ceiling and then through
the ceiling of the room which houses the
set. At the point where the aerial passes
through the ceilings an ebonite rod is
slotted over the wire and pushed up flush
to the ceiling ; this of course insulates the
wire and stops leakage. At the same time
it makes a neat hole, and is therefore not
unsightly.

As regards the earth, part of a floor board
behind the set was removed and the earth
rod buried as shown in the sketch. In the
board taken up a hole was bored so that
when the board was replaced the hole was
pra;flt];ically over the earth tube.—S. DrRY
(Hull).

AERIAL IN LOFT

METHOD OF PASSING AERIAL
THROUGH CENLINCS & FLOORS

]
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An ingenious aerial and
earth,
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COLVERN
—FERROCART

COLVERN . . . .
always assocnated
with all that is best
in radio frequency
coils.

FERROCART Coils
are synonymous for
outstanding  selec-
tivity, compactness
and efficiency.
TYPES F\ F2 F3
For single S.GHF.

COILS

Made under
licence  from
the patentee,

ans Vogt.

TYPES FI10 Fit F12 F13
Suitable for 2 S.GHF.

stage receivers stage receivers

3776 per set. 507« per sel.

Mounted on sub basc with ganged wave change switches.

COLVERN LIMITED,
ROMFORD, ESSEX

London Wholesale Depot, 150, King's Cross Rd., W.C.1.

BRITISH 362 VALVES J

ACTUAL MAKERS AT 509, SAVING
Post Free from 332 Valves are FULLY GUARANTEED, have
high characteristics as any valve (British
They are BRITISH ALL THROUGH—made /[
of British llllllerllll by British workers,
with British capital
4/6 SG or Var -Mu 7/6. Pentode typs, 10/-,
All in 2v,, 4v, or Ov. Motallised 3d. oxtra.
“CLASS B" 2-v. ilament, 9,_
D ATAL VALVE (aamb s
patent) wi
released shortly. This alsowill :a:cyo:’éo%t

DIRECT BY POST FROM THE
ar Foreign) and are NON-MICROPHONIC.
R.C., H.F., L.F., or Det,, 3/6. Power, 4[- Super-Power,
T-pin base,
% IMPORTANT'!
Cash with order. Cheques and P.O.’s must be crossed and made payable to :—

THE 362 RADIO VALVE Co., I.M.il)eﬁ W, "il 415, Mare Streeii Hackne‘l London,E.8 |

A NEW CABINET for your
SPEAKER

House your Movmg-Coll Speaker in this
Cameco Cabinet—the * Nutome’’—and
get results equal to those obtained with a
large baffleboard.  Supplied in Oak,
Mahogany or Walnut finish, Price 32s. 6d.
See the complete range of Camco
Cabinets in our Showrooms, open 9.15
to 5,45 (Sat. 12.30) or send coupon for
free illustrated catalogue.
C INGTON
Hannhctux.ug Co.
Showrooms: 24, Haﬂon
Garden, London, E.Cd.
Holborn 8202:
Works : 8. Croydon.

—
Lost in dd. envelope.,
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The famous Igranic D.9 Moving-Coil
Speaker is now produced in. four
different models, each giving efficient
reproduction on a small output re-
ceiver, as well as heavy volume
without distortion.

@ STANDARD MODEL, with dual Input
Transformer for power or Pentode
Valves . . 32’6

@ "CLASS B” MODEL, with centre-
tapped primary. Effective overall
loads of 8,000 ohms or 10,000 ohms
by utilising tapped secondary.
Overall resistance of primary, 310
ohms . . . o, g gl 3

@ QP.P. MODEL. Overall data on trans-
former. Primary resistance, 475 ohms.
Impedance, 18,000 ohms 35'-

@ Any of the above models available in
polished walnut cabinet of scientific

design, 1776 extra,

# N\

v 4

IGRANIC
<

PERMANENT MAGNET
MOVING-COIL SPEAKER

Write for fully -illustrated Catalogue No.
31256 of Igranic Quality Components,

lgranic Electric Co., Ltd.,

149 Queen Victoria Street, E.C4
CV8-T5
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NG SELENIUM CELLS

'l (Concluded from page 591, July 22nd' issue)
By J. R. FENNESSY and H. WELTON

The Electrolytic Cell
HILE on the construction of cells,
a few words on the electrolytic
cell would not be out of place.
This cel, although light-sensitive, contains
no selenium, and since one is easily made,

TAPPED
HT.BATTERY

o

o u|n]u]n]s]n]e—

GALVANOMETER

Fig;. 5.—A simple selenium cell circuit.

it is worth while having one handy both on
account of its interesting action and for
comparison with the selenium operated
types. Cut two 2in. squares of copper foil,
place these face to face, and slip a
rubber band over them. Now separate
their two inner surfaces by inserting two
split match sticks, and solder a wire to
a corner of each foil square. Prepare
a 1 per cent. soluiion of copper sulphate
(about 4} grains of the salt in each
ounce of water), place sufficient of this
in a glass jar to cover the foil cell,
which is supported in an upright position
therein. The now-completed cell should
be placed in a dark place and allowed to

remain undisturbed
A|un]uuujaln

for a week, during
TAPPED HT.BATTERY

which period a
coating of oxide
will have formed on
the plates. One
side of the jar i
shmﬂdd no“;l he
masked, the
other half being E
left open to the
light source, which |
must be allowed to
operate on one foil
only.
An assembly of
elements for an
electrolytic cell was
shown last weelk.
Operating Selenium Cells

A simple circuit is shown in Fig. 5. Tt
consists of a battery (a radio H.T. battery
with tappings), a selenium cell, and a
galvanometer arranged in series. The cell
is placed first in darkness and then exposed
tolight. The galvo needle will be deflected
immediately light strikes the cell. When
the beam is broken, as, for instance, when
a person passes between the light source
and the cell, the galvo needle will fall back
to a zero value. In this way it is pogsible
to deteot the approach of anyone.

A more ambitious and useful. circuit is
shown in Fig. 6. Here a relay has been
substituted for the galvanometer in the
first circuit.  The purpose of this is evident
for it enables a local circuit to be brought

SELENIUM

Fig. 6.—A circuit using

T CELL gpeLay

into action when light affects r,
alternatively, ceases to affect the sensitive
cell. It is not within the scope of this
article to describe the construction of a
sensitive relay ; moreover, really good
relays of the moving-coil type (essential
for our purpose) are to be purchased very
reasonably from dealers in government
surplus, so that it is scarcely worth while
attempting to make such an important and
delicate component in the home workshop.
To return, however, to a further inspection
of the circuit given in Fig. 6. It will be
obscrved that the local eircuit closed by
operation of the relay contains an electric
hell. It follows that the ringing of a bell
is but one of the applications of the
circuit ; we can, for instance, place the relay
in series with lighting mains and a lamp,
or a local battery and a lamp, or again we
may substitute for the latter an electric
motor. There are alternative connections
to the relay which make it possible to wire
the circuit so that the contacts are elosed
when the cell is in darkness, and opened
as light strikes it, or vice versa.

Thus, at the fall of dusk our lights may
be automatically switched on, or a burglar
alarm sounded the moment an intruder
casts his shadow on the cell. We may,
using the circuit in Fig. 5, test the com-
parative efficiency of illuminants by taking
readings of the galvanometer deflections
due to these, the distance between cell and
light source remaining constant during the
experiments,

One of the most interesting branches of
light ray experiment occurs in connection
with the infra red or “ black ” rays. These
rays lie beyond the red end of the spectrum,
and their frequency of oscillation is so low
that they are invisible to the human eye.
That a selenium cell can *see” them,
however, you can prove by performing the

o ———n

.___..°' =l ELECTRIC
+ - BELL:
BATTERY

a selenium cell in conjunction with a relay.

following experiment. Arrange your ap-
paratus as in Fig. 6, turn out all lights so
that the room is in complete darkness, and
then project a strong beam of light from
a torch on to the selenium cell. The relay
is connected to operate the bell when the
cell is in darkness, so that the effect of the
beam is to keep the bell silent. If you
break the beam by walking through it ‘or
by placing some opaque object in its path
to the cell the bell will ring. Now to
demonstrate the infra-red effect. Place
in front of the lamp a thin sheet of ebonite—
a thick piece is of little value as it passes
less light and necessitates either increasing
the size of the lamp or bringing it nearer
the cell. No light should be now visible
in the room, yet we find that the bell
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still rings when. we switch .off our hidden
light, or walk through the invisible beam,
for the selenium cell can *see” the black
rays, although our eye ignores them. It
is in this way that many burglar alarms
are set up and operated.

Hearing an Eleciric Light

If your home-made cell has any frequency
response at all (depending on the manner
“in which you have made it), it will enable
you to hear the frequency of the lighting
mains if alternating.” The connections are
as shown in Fig., 5 with this exception—
a pair of headphones are substituted for
the galvanometer. On allowing the cell
to “see” an A.C. fed clectric light a hum
corresponding to the frequency of the mains
will be heard in the *phones.-

It would be impossible to describe here
the multitude of further experiments for:
the amateur or the countless possible
applications of the light-sensitive cell, nor
do we consider it necessary. An interest
and enthusiasm will endow the worker with
far more knowledge than any amount of
written matter. ‘

At the commencement of this article
mention was made of a disadvantage of
selenium prohibiting its wider application.
In conclusion we will briefly consider this.
Referring to the circuits and uses indicated
in this article, it is evident that the effect
of the cell has been to create a definite
make and break in some local circuit.
The value of any variation in current under
the influence of an inconstant light source
bas been neglected. In practice it is found ,
‘that attempts to make a current passed |
by a selenium cell vary immediately and
faithfully in direct proportion to changes
in soumlight rce intensity, have failed. In.
other words, the response to a change from |
dark to light and vice versa in a selenium
cell is not immediate ; there is a very
considerable time lag which can in many
instances be measured in seconds. Hence,
the photo-electric cell is used in talking
picture work and all undertakings employ-
ing modulated continuous systems. Such
cellz are possibly a little less sensitive than
the selenium variety, but their response
to delicate light variations is marked, im- |
mediate, and there is a total lack of inertia.

In spite of the fact that many experi-
menters long ago discarded selenium in
favour of the photo-electric cell, it is inter-
esting to note that quite recently a selenium
cell of unique design—the Radiovisor,
Bridge, has been marketed. In this
product the makers appear to have over-
come the undesirable features present in

the normal type of cell.

Ride the Range
with Oliver Strange

This story has the authentic reek of
ponies and burning gunpowder, and also
presents a lovable character ‘in-* Sudden,”
who is something of a detective.

The  Field.—* An exceptionally fine and
written novel.”

Western Morning News.—' As long as
authors like Mr. Strange to write them,
the ‘ Wild West’® will never pall.”
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By OLIVER STRANGE
‘ Oblainable frem all Newsagents and Book- 2,6

stalls, or by post 2/9 jrom Georpe Newues,

powerfully

there are
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Ltd., Southumpton Streel, Straud,
.London, W.C.2. y




July 2j’th, 19‘33

JE now come to a
period which I con-
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sider to be perhaps
the most important in the
history of wireless - receiver
development — namely  the
years 1928 and 1929. You will
remember that the screen-
grid valve had been intro-
duced during the previous
season. Sensitivity and selec-
tivity had reached a standard
adequate for the broadcasting
conditions of the time; good
loud-speakers of the balanced
armature type were on the
market and rapidly gaining
in popularity, while A.C. mains
valves were available, .

The one weak spot in set
design was the output stage.
A super-power valve was neces-
sary for good volume and
good quality, and because a
super-power valve needed a
fairly large grid input voltage,
.two low-frequency stages were
required in most sets.

In 1928, however, the first British
pentodes were introduced—five-electrode
valves having high amplification factors
and capable of giving big output. They
solved the low-frequency problem because
they gave ample power for operating
average loud-speakers of the day at good
volume, for a grid input such as could be
supplied direct from the detector valve.

Family Receivers
Gradually, therefore, the standard good-
class receiver for family use developed on

Fig. | —A receiver in which the contents of

the panel are limited to-the operating controls

— tuning condensers, wave-change switch,
fAlament switch, and volume control.

what was called the ¢ S.G.P.” specification,
namely one screen-grid .high-frequency
stage, a detector valve, and a pentode
output valve. The screen-grid wvalve
gave a good choice of stations ; two tuned
circuits, frequently ganged, provided very
fair selectivity; and the pentode output
valve gave adequate volume by the use of
a single low-frequency stage. Not only so,
but the pentode. effected important econo-
mies in initial cost and working expenses.
Results hitherto only possible with a four-
valve set were now obtained with three
valves—one valve, one holder, and one
intervalve coupling were thus saved, and
at the same time both low-tension and high-
tension consumption were reduced, while
a certain amount of space was also saved
inside the set, which had some effect upon
the appearance of the receiver and the cost
of the cabinet.

Wh.Sch,; B.Se.(Hons), A.C.C.L,

CHANGING
FASHIONS
SET DESIGN

A Brief Survey of the Development of Wireless Receivers
from the Inception of British Broadcasting to the Present Day

By H. J. BARTON CHAPPLE,

D.I.C, AM.ILEE

Up to this time, technical considerations
had always come first in the design of
receiving apparatus, and far too little
attention had been paid to the external
design of the set. Such developments in
appearance as had occurred were all on
the lines of facilitating construction and
improving the accessibility of the internal
arrangements, and the normal construction
at this time was a flat bascboard with a
vertical ebonite panel. One improvement
which had been made was to limit the
contents of the panel to the operating
controls—tuning condensers,
wave-change switch, filament
switch, and volume control.
Filament resistances, if used,
were of the pre-set type and
mounted on the baseboard.
Terminals for aerial, earth,
output, and H.T. and L.T.
supplies  were invariably
mounted on a terminal strip
at the back of the receiver.
The baseboard, panel, and terminal
strip formed one complete technical unit,
which was slipped into a simple cabinet from
the back or front, while a flap or sliding
back (or alternately solid back)was provided
to close in the set, and sometimes a hinged
cover was also provided.

Differing Layouts

Now, however, further improvements in
layout and in appearance began to be seen
in the best receivers. The need of careful
screening in the high-frequency part of
the apparatus led to the adoption of metal
panels which not only formed part of the
screening itself but also served as a common
earth return for all leads which had to be
connected to earth. For some time still
the rectangular panel was the usual shape,
but gradually it became possible to con-
centrate the few controls and knobs within
a very small panel space. To avoid what
some regarded as the umsightliness of a
wide expanse of empty panel, that portion
not containing controls was masked by a
portion of the cabinet work, thus greatly
improving the general appearance of the
set.

The next stage came with the introduction

of complete ranges of ilﬁdividually-shielded
components—coil assemblies, tuning con-
densers and the like, all arranged for base-

board mounting; a

able component carried its o
individual controls, so that the
necd for an actual panel dis-
appeared. For example, a set
of ganged coils had its built-
in wave-change switch; re-
action condensers were
mounted on small metal
brackets which could be
bolted to. the main
tuning condenser frame,
and so on. The best
practice of the time,
therefore, was to mount all the
components on the base-board,
which was of wood and covered
by a thin sheet of metal. The
controls protruded over the
front edge of the baseboard,
and the cahinet was designed
with a closed front with holes
through which the _control
spindles projected when the
baseboard was pushed home
in the cabinet.

From this it was but a short
step to the all-metal chassis
design which- we now know so well
—main components mounted on the top
of an inverted metal tray, smaller
components accommodated beneath, and
the whole slipped into a handsome cabinet,
or into a compartment of a radiogram.
Here again it is customary to keep all the
controls as close together as possible, so
that the technical features of the set inter-
fere as little as possible with the external
design of the cabinetwork.,

This form of design is particularly satis-

Fig. 2—The all-metal chassis design which is
common practice in modern receivers,

factory when applied to receivers incor-
porating built-in loud-speakers. The whole
of the technical equipment can be with-
drawn from the cabinet for adjustment
and repair, and the set itself presents a
most pleasing appearance, can be designed
to harmonize with any style of furnishing
or decoration, and is now welcomed by
the housewife instead of being spurned—
or tolecrated at the best, as was so often
the case with the inartistic and even ugly
apparatus of earlier seasons,

H.F. Valve Changes

But while extornal appearance was
receiving all this overdue attention, techni-
cal matters were not being overlookcd.

{Continued overleaf)
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io engineers were not yet entirely
satisfied with high-frequency amplification.
The screened-grid valve was extremely
sepsitive and normal circuits employing
the valve were reasonably selective. But
with the growing power -of broadcasting
stations it was found that high-sensitivity
screened-grid valves were ‘liable to be
overloaded when local or- powerful pro-
gramines were tuned in. Early in 1931,
or thercabouts, a solutisn to the difficulty
was ' forthcoming: in -the production of
variable mujvalves. These special screened-
grid valves are extremely sensitive when
operated at low or zero grid bias, but by
applying increasing bias the cffective
amplification decreases, and at the same
time the acceptance of the valve, that is to
say its signal handling capacity, increases.
It will be clear, therefore, that a valve of
this type is almost an ideal radio frequency
amplifier for use under modern broad-
casting conditions. When receiving weak
or distant stations the valve can be adjusted
to its most sensitive condition by reducing
the negative bias to zero or to such low
value as is necessary to avoid grid current.
Then, when it is required to turn to the
local programme, grid bias can be increaged
by means of a potentiometer, thus avoiding
distortion, and maintaining volume at a
reasonable level. Moreover, the adjustable
bias ean be employed at all times as a handy
volume control.

Up to a few months ago the variable
mu valve, which was available in both
battery-operated and mains types, repre-
sented the high-water mark of radio
development,- so far as valve and circuit
design was concerned. Then, however,
came new developments which, although
not fully exploited at the moment, bid fair
to have a profound effect upon set design
during the coming scason.

On the Output Side

The first problem to be tackled was the
output stage of battery sets. Up to that
time battery sct owners had been forced
to realize that the generous output necessary
for operating a powerful moving-coil loud-
speaker could not be theirs so long as they
relied upon dry batteries for high-tension
supply. No commercial type of high-
tension battery available at a price within

the reach of the average listener could
supply sufficient power for really big
outputs. The plums of radio, so far as
volume and quality were concerned, were
reserved for the fortunate owners of all-
mains sets.

Suddenfy, about six months ago, radio
engineers revived
amplification known as Quiescent Push-
pull, in which, by over-biasing two
standard valves, and using them in such a
way that each valve amplified only alternate
half-waves of the input, the standing losses

o = —

Fig. 3—Will the multi-valve sets of the
future be like this?

in the output stage were greatly decreased.
By this device, the output of a battery
set could be practically doubled without
increasing materially the high-tension
consumption.

Following hot on the hecls of Q.P.-P.
came a further development, Class *“ B”
amplification, in which double valves are
employed, without grid bias, the two
halves operating again in push-pull. In
Class “B’ the anode current, when no
signals are received, is very small indeed.
Each half of the valve is operative only
during that portion of each signal wave
when the grid is' positive, and the value

of the amode current depends entirely

a form of push-pull’

-| disposal already the
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upon the value of the signal applied to
the grid.

One disadvantage of Class “ B ” is that
grid current flows all the time the valve
18 operative. Listeners have always learned
that grid current was synonymous with
distortion, but in Class ** B ” the ill effects
are counteracted by actually. supplying
power to the-grid circuit by means of a
*“driver ” “valve forming a previous low-
frequency amplifying stage. -

lass '‘ B 7. amplification is having this
effect upon modern receiver .design, it is;
-making available in battery sets maximum
undistorted outputs up to some 2 watts—
comparable with that of a good mains set.
From the point of view of external appear-
ance it is making little difference, but it’
will mean bigger volume and better repro-
duction, and a stiil more general use of the:
large moving-coil loud-speakers which are
really essential for perfect quality. v

Now just a brief forecast of future!
developments. So far I have carefully |
avoided reference to any features which
have not yet come into general use in|
constructional sets. But there are many /'
important developments which have long!
passed the experimental stage, and should
appear in practical form at an early date. |
Of these, the general application of special
combination valves such as double-diode-

{ triodes - and diode-tetrodes will further

improve detection and facilitate automatic
methods of volume control. Then again, it
must not be forgotten that we have at our
“ Westector ”  to,
replace the ordinary detector valve. New
types of high-frequency amplifiers will
shortly be adopted—valves designed on
the lines of screened-grid valves but having
a third grid between the screen and anode,
and connected to the cathode, thus forming
high-frequency pentodes. Great increases
in stage gain will be possible with these
valves.

Another development, originated in
America, but certain to be introduced on
a large scale in this country, is the * super
midget,” a tiny self-contained receiver,
scarcely larger than a cigar-box and almost’
as inconspicuous as an ordinary telephone.
Will these baby sets ultimately displace the
relatively huge pieces of radio furniture;
which at present represent the best British
practice ? Time alone will show.

HIS novel form of combined test set
and circuit tester will be found indis-
pensible to the wireless enthusiast and
electrician alike for testing continuity of
circuits, or coils, or finding short circuits,
and for showing whether any circuit up to
500 volts is *‘alive ” or “dead”; e.g.,
mains supply, transformers, high tension,
etc. Formerly, electricians have carried
two and sometimes - three different sets
to do the jobs done by this one sct,
and the cost of this simple tester is
negligible. \

A, B and C are batten type lamp-holders
mounted on a piece of wood—a rectangular
switch block makes an excellent baseboard.
The adaptor D is connected to a length of
twin flex and one end of each wire is con-
nected to one point of the outside lamp-
holders A and C respectively, as shown.
The ends of another piece of twin flex are
connected to the two other points of these
lampholders, while the middle holder B,
is short-circuited. The other adaptor I’
i¢ short-circuited by a small piece of fuse
wire. Bare the ends of the flex (E and H)
for about 3in.

A TRIPLE-PURPOSE |
TESTER

3
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To test for continuity of circuit, plug
adaptor D into any light socket in the

A hondy triple-purpose tester.

house and put lamps into holders A and C.
Now touch the ends E and H on the ends of
the circuit to be tested, and if this circuit
is complete, the lamps will light. On a
high resistance ecircuit put one lamp in
one of the outside holders, say, A, and the
adaptor F in the other holder C. -

When testing a circuit which has one side
connected to earth, it is essential that two
lamps be used, and both must light to be'
sure that the circuit is complete. d

Now to test if a circuit is ‘“alive” or
*“ dead,” plug adaptor D into the middle
lampholder B, and if the voltage expected
is not greater than 250 volts put one lamp
in one of the outside holders and the,
adaptor F in the other, and touch the ends
E and H to the two points being tested.!
If the circuit is “alive” the lamp will
light. For voltages above 250 put a lamp
in each of the holders A and C. If, when
only one lamp is being used in the tester
the lamp should go- faulty and short-
circuit itself, the fuse wire in adaptor F
will go and no damage will be done. 'This
adaptor can be kept-in holder B when not
in use.—JoHN Durie (Wigan).
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P to five or six years ago the wireless
U amateur and experimenter used to
think of his hobby in terms of * cir-
cuits,” and whenever members of the
* fraternity ” mect, such names as ‘‘ Col-
pitts,” * Hartley,” * Meisner,” * Arm-
strong,” ‘‘ Flewelling,”” and many others
could frequently be heard. Many of those

oL
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Fig. 1.— A simple circuit for obtaining
increased volume from a crystal set.

readers, whose interest in wireless goes
back over the past ten years, will recall
most of these names, but to those who have
only recently taken up the hobby the names
will probably have no significance what-
ever. With the idea of refreshing the
memories of *“ old hands,” and of giving the
younger generation a little food for thought,
it is proposed to give brief particulars’ of
some of the circuits that have been popular

ab various times during the past ten years ==

or so. It would be quite impossible to
mention all the circuits, so reference will
only be made to those which were in th
nature of * supers ” or *‘ stunts ” ; most of
the others were merely embryos from which
the circuits in use at the present time have
been developed.

¢ Special >’ Crystal Circuits
Before passing on to the more elaborate
arrangements it will be interesting to look
at one or two modifications of the simple
crystal set. In the earlier days, when com-
ponents were particularly expensive, the
crystal was as much as most cf the more or
less impecunious experimenteérs could afford,
~and for that reason it came in for a con-
siderable amount of expecrimentation with
a view to bringing its efficiency up to the
highest possible level. One apparently
simple way of increasing the signal strength
from a crystal set was by the use of

C
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i Notes Regarding a Number of Circuits :

7 Which Have Been Popular During the
: Past Few Years and Are Still of Interest :
: to the Experimenter. ;

-

as the more conventional one ; in practice,
however there iwere a number of ** snags,”
such as getting the two halves of the set into
exact balance, matching the crystals, and

‘1 finding a position for the aerials so that they

did not tend to shield each other. In con-
sequence of these difficiilties, the final result
was not always better, or even as good as
that obtained with a standard type of set.
For the keen experimenter this circuit can
still provide ample scope and 'is very
interesting. '

Full-Wave Detection
Another attempt to double the power of a
crystal set was by the use of full-wave
rectification, the circuit employved being
somewhat like that represented by

Minalere Mecroptiorne

Tetepliore 4m

Lazpcece

Fig. 3.—The arrangement of a microphone
amplifier for operating a loud-speaker from a
crystal set.

S 4

Fig. 2. Here again two crystals were made
" use of, but they were actually in series, with
the 'phones connected between them. It can
be seen that the principle of this arrange-
ment is identical with that of a full-wave

!

;

_L fg/‘lor/es

a dual arrangement, like that shown
by Fig. 1. Two complete receivers
were used in conjunction with tw0=|-=

aerials and a single carth, but in-

| rectifier of the iy’pes at present used in A.C.

1

eliminators. Although I can claim to have
obtained quite satisfactory results with this
circuit, there is no doubt that it is decidedly
tricky and demands the use of almost
identical crystal detectors, and of an
accurately centre-tapped secondary tuning
coil. Incidentally, the latter is most
easily obtained by F
the use of the old-
fashioned slider or
by taking a number
of tappings and
finding the one
most suitable.:

Loud-Speaker Crys-
tal Sets

In the earlier
days of broadcast-
ing numerous at-
tempts were made
to operate a loud-
speaker from a
crystal set without
the use of costly valve amplifiers. The sim-
plest of these, and one which met with some
measure of success, was to attach a small
microphone to an ordinary telephone ear-
piece and to connect this to a speaker
through a high-ratio transformer; the
general idea of the circuit connections can
be gathered from Fig. 3. The idea appeuts
to be perfectly simple and straightforward,
but it was found very difficult to. produce
the extremely small and light-weight (as
they must be) miniature microphones for
the purpose. Consequently, in most cases,
a considerable amount of experimental
work was necessary before anything like
satisfactory results could be obtained.

Fig. 2—A
crystal  re-
ceiver using full-
wave rectification.

Reflex Circuits.

Immediately following the crystal
‘“era,” and by which time components
were cheaper and more easily obtainable,
numerous circuits were evolved in which a
crystal detector was used in conjunction

o—»47 Withvalve amplifiers. In some cases the

#+ valves acted purely as low-frequency or

high-frequency amplifiers, but in othersa
single valve was made to amplify at both
low and high frequencies. Circuits using the
latter arrangements became to be known as
“reflex,” since the signal first passed
through the valve and was amplified at
high frequency ; 'next it was rectitied by the
crystal, and then passed back to the valve,
which' then magnified the low-frequency
impulses. A simple and one-time popular

reflex circuit is represented by Fig. 4, from
which it can be seen that the valve is

I

stead.of operating a pair of ’phones,
each one had to drive only a gingle
earpiece. Theoretically, this system
should provide twice as much volume

.

v

Fig. 4.—An early form of valve-crystal reflex circait,

(L¥E
7 O3 — fed back to the valve through a low-fre-

7 coupled to the crystal on the tuned-anode
system, and the output from the crystal is

_quency transformer, across the secondary
of which is connected a tixed condenser to

{Continued overleaf)
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act as a by-pass to the H.F. Still further to
improve the efficiency of the arrangement,
reaction was often obtained by coupling
together the tuned anode and aerial coils.
It was claiined that such a circuit was eap-
able of results equal to those given by. an
ordinary three-valve receiver, and although
this was a rather exaggerated statement
the circuit 'was undoubtedly capable of
wonderful things once a suitable crystal and
L.F. transformer had been found. Inreality,
the ““ quality "’ was probably extremely poor,
but this generally passed unnoticed, since
it was as good as contemporary speakers
and other components were capable of pro-
ducing. The reflex circuit was always very
popular, probably because the very idea of
economizing by making one valve do the
work of two had a strong appeal to human
nature. It is interesting to observe that
the reflex is still “ living ” and that many
amateurs would like to revive it. For the
benefit of anv readers who are irterested
in trying a ‘Teflex circuit with modern com:
ponents, the circuit represented by Fig. 5
might be useful. In this case the crysta.l is
dispensed with and an ordinary threé-
electrode valve employed as detector, a
screened-grid valve serving the purpose of
combined H.F. and L.F. amplifier. Or-
dinary dual-range tuners are employed and
the values of the more important com-
ponents are indicated.

Super-Regeneration
At about the same time as the reflex
circuit was meriting a good deal of atten-
tion, other experimenters were trying to-
get a maximum amount of amplification
from a single valve by a different ]
\/ means. It was, of course, known
that a detector vilve could be made

1

&Y
r—»--.
== «7’;

Fig.9.—The UItra-Audton, a tncky
but interesting single valve ™ super -
circuit,

_

d

-l tory up to a point, but as

-action was used, it was felt

‘made to operate at its full

I . 0005 25Mi é ] o
p s wia T 1 ! n/@ > =
Pt = ey
. 4 "
Fig

. 5—A two-valve reflex circuit which can be built Jrom modcra components.
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Fig. 6.—Circuit of the Armstrong Super-

‘they still bear.

Regenerative single valver.
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Fig. 7.—The Flewelling circuit.
to amplify by feeding back
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the American investigators whose names
With both of these cir-
cuits, which are shown in Figs. 6 and 7
respectively, the principle was practic-
ally the same, mamely, that although
the valve was allowed to remain in a
state of oscillation the customary whistle
was not heard, due to the fact that oscil-
lation was periodically ‘ quenched ” or
“ damped.” The quenching was provided
by so arranging the circuit that the valve.
could oscillate at two frequencies at the
same time ; one of these corresponded to
the signal being received and the other
was of about 10,000 cycles, or just above
audibility. As a result, the former oscilla-

-tion was quenched by the-latter at the rate

of 10,000 times per second. At first, much
difficulty was experienced in disposing of
a constant *‘ hiss ”’ which marred reception,
but by making various fine adjustments
it could, at least, be reduced to so low a
level that it was not very troublesome.
Of the two circuits, the Flewelling was least
used and never became very popular. The
Armstrong, however, has remained in more
or less constant use right up to the present
time, and is, in fact, coming very much
to the fore at the moment for the reception
of ultra-short-waves. There is no need to
describe the cirguit in detail here, since
that was donein an article recently published
in Practicar, WIRELESS.

High-Tension-less Circults

In evolving new circuits the fundamentali
idea was almost invariably one of economy,
of making one valve do the work of two,;
or of minimizing the consumption of high-
tension and low-tension current. I have
already mentioned some circuits whose
main aim was to get equal efficiency with’
fewer valves, so now reference should he
made to a scheme that was originated
during 1924 for disposing of the high-
tension supply. The circuit of a high-
tension-iess Det.-L.F. two-valve set is given
in Fig. 8. From this it can be seen that
the valves are of the four-electrode type,
having two grids ; diagrammatically, they
are like the later screened-grid valves,
but otherwise they have no resemblance.
The inner grid is connected to L. T posmve-,
the outer one forming the usual * control ”
grid. To deseribe how this circuit worked
1t is necessary to refer to the normal
functioning of a tnode valve whose filament,
emits electrons (*“ particles ” of negative'
electricity), which are attracted to the
plate by the positive charge usually derived
from a H.T. battery. In the normal- type
of valve there is a comparatively ‘wide ‘zap
between the filament and plate, and tp

(Comin;ed on page 636)

into the grid circuit the H.F.
currents appearing in the
‘anode circuit—in other
words, by applying re-
‘action. This was satisfacs

the valve fell into self-
oscillation (so producing
the well-known ' heterodyne
whistle) when more than a
very limited amount of re-

that the valve was not being

efficiency, The consequence
was that two new circuits,
known as the Armstrong
Super-Regenerative and the Fi
Flewelling, were invented by

—Circuit of a lwo-valvc sel—L.F, htgh-tcnszon-less

receiver.
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Plug

A device which, in conjunction with a
socket arrangement known as a ‘* jack,”
is used for quickly making or breaking
an electrical circuit or circuits. The plug
consists essentially of a metal stem
insulated from a metal ball at the end of
the stem. The other end of the stem is
supported in an insulated handle. See
Fig. 1. Inside the handle are two small
terminals connecting with the ball and
stem of the plug. It is to these terminals
that the wires from the speaker, ’phones,
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when the plug is inserted in the jack, con-
tact is made.

A common use for plugs and jacks is to
provide a quick means of changing over
the speaker from one room to another.
Wall jacks are provided in each room, each
jack being connected to the set with wires.
A plug is then attached to the speaker
cords. In this way the speaker can be
i plugged in at any desired point. Other

uses for plugs and jacks include the
plugging-in of a gramophone pick-up to
i the receiver, the cutting out of one or
Y more of the valves in a multi-valve set,
See also JACK.

Plug-in Coil

A tuning coil fitted with a plug and
: socket arrangement specially designed for
¥ quick coil changing. The usual type of
plug-in coil is illustrated in Fig. 2. It will
be noticed that the coil is plugged in to a
holder mounted on the baseboard. An-
other type of plug-in coil is shown in the
inset, but this kind is more often referred
to as a *‘ six-pin ”’ coil owing to its having
six legs or pins which plug in to the six
Lsockets on the special holder.
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or other apparatus are joined so that,

FIBRE WASHERS

Fig.V.—Plugs and jacks, showing how the tip and stem of the plug makc.s.conlacl.
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Plug-in coils are not now used to any
great extent, except for short-wave work,
ag they have been replaced by the more
popular dual and triple-range coils in
which wave.changing is performed by
means of a switch instead of by removing
the coils.

Polarisation

When a simple primary cell is being
discharged
it will be
noticed that
the current
rapidly
falls after
the first.se-
cond or so.
If the cell
is then
given a rest
it will again
deliver the
full current,
but it will
also die
down again
in the same
manner as
before. This
rhenome-
non is
known, as

polarisation
and is due to the formation of small
bubbles of hydrogen on the positive
offer

plate of the cell. These bubbles
a high resistance to the passage of
the current through the cell. The
reason why the cell or battery
recovers after a rest is because the
bubbles have had time to clear
away.

In ordinary dry cells as are
used in flash lamp batteries, H.T.
batteries, etc., a special substance
is included to dissolve the bubbles
as soon as they are formed. This
is called the depolariser and pre-
vents the battery from ‘‘ running
down ” after being in use a short
time. Accumulators or secondary
cells do not suffer from polarisa-
tion, as no gases are formed during
discharging. See also DEPOLAR-
ISER,

Polarity of a Magnet

Every magnet has what are
called ““ poles.” There is the North-
seeking pole and the South-seeking
pole. In the case of a bar magnet,

Fig. 2.—Two different types of plug-in coil.

s

if it is suspended from its centre it will
swing round until its north-seeking pole l
points to the earth’s north magnetic ¥
pole. The * North” pole of one |
magnet will always attract the *‘South” i
pole of another, but two * Norths”
or two * Souths” repel
another.

In a magnet the North pole, or to give it
its proper name, the North-seeking pole, is
the end of the magnet from which the
lines of force are supposed to emerge,
while the South pole is the one by
which they return. With a battery .
or dynamo the two terminals by which ?
the current leaves and returns are called |
the Positive and Negalive poles respec- i
tively.

will one

Potential Difference (P.D.)

The difference in pressure or vollage
which ecauses an electric current to ;
flow. Just as pressure is needed to
cause water to How along a pipe so
pressure is required to produce a current 3
of electricity.

T (T A

Potentiometer

Strictly speaking this is a ‘‘ measurer
of potential,”” but the term is used in wire-
less to indicate a divider of potential. It
consists essentially of a resistance with a u
slider, which can be moved along the }
resistance element at will. In this way
any intermediate voltage can be obtained i
between that of the two ends. As you !
know, when a resistance is connected in a
circuit there is always a difference ofi

&
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Fig. 3.—Above, a simple form of potentiometer,

and below, the more usual type.

(Continued from previous page)
electrical pressure (voltage) between the
two ends. If it is desired to connect, say,
the grid of a valve or some other part of
the set, to a point at a pressure somewhere
between that of the extreme ends of the
resistance, then a potentiometer is used
in place of an ordinary resistance and
the connection taken to the slider. By
moving the slider the desired potential
can be obtained. Fig. 3 gives an idea of
what a potentiometer looks like, Two
examples are shown.

Power Grid Detector

Probably the commonest way of con-
necting up the detector valve of a
receiving set is as what is known as a
“leaky-grid” detector. This method
necessitates the use of a grid leak and
grid condenser. It is very sensitive if
the right values of leak and condenser
are chosen, but suffers from the draw-
back that it is likely to distort when
overloaded if the signals being received
are too powerful. However, it can be
made to handle very powerful inputs
if the anode voltage of the valve is
increased to about 200 volts and the
values of the leak and condenser each
reduced. This method is then called
power grid detection. It should be noticed
that it does not increase the power of the
set, but merely enables it to handle loud
signals without distortion.

Power Valve

A valve for use in the cutput stages of
a receiver and, therefore, designed to
handle considerable power as compared
with valves in the earlier stages.

Primary Cell

A piece of apparatus for producing an
electric current by chemiceal action.
In its simplest form it consists of two
plates or strips of dissimilar metals
dipping in a solution of acid or salt. The
acid slowly attacks the metals, or one of

" the metals, and on joining the two strips

with a piece of wire a current will flow.
In the Leclanché and bichromate cells one
of the metal strips is replaced by a carbon
rod. A primary cell cannot be recharged.
See CELL.

Primary Winding
The winding of a transformer to which
the power from the source of supply is fed.

YTrom the primary winding it is trans-
ferred by magnelic snduction to the
secondary winding. See TRANS-
FORMER.

Push-Pull

A method of connecting up two
amplifier valves so as to share the
total grid swing between the two
valves. Its advantages are greatly
increased handling power, freedom
from distortion, less need for de-
coupling, ete. The connections for two
valves in push-pull are shown in
Fig. 4, which also gives the normal
connections when using only one
amplifier valve. The push-pull arrange-
ment must not be confused with two
valves just connected together in
parallel. It has definite advantages
over parallel connection.

Quiescent Push-Pull
A modification of the push-pull
arrangement in which the power con-
sumed from the high-tension supply is
proportional to the signal strength. Thus
during intervals or quiet parts of the
programme practically no current is taken.
This is attained by using a very high

NI+

I VALVES [N

USH = PUL,
G B~ P ULL

Fig. 4—How valves are connected in a simple
output circuit and in a push-pull arrangement,

grid-bias voltage. Quiescent push-pull is
an extremely economical method of power
amplification and therefore particularly
suited to battery
sets., Fullest
advantage of the
system is obtained
when the valves
used are pentodes.

Radio-frequency
Frequencies
from about 15,000
cycles upwards.
See HIGH-
FREQUENCY.,

Reaction

An arrange-
ment by which
some of the
energy in the
anode or output
circuit of a valve
is fed back to the
grid or input
circuit, This has

Fig. 5—Tuwo types of primary cell—the Bichromate battery and

!
the effect of overcoming the resistance of
the grid circuit and so gives an increase
in signal strength. Reaction can be con-
trolled by a movable coil (magnetic re-
action) or by a variable condenser
(capacity reaction). If the control is
advanced too far the energy fed back
more than compensates for the losses in
the grid eircuit and the circuit breaks into
self oscillation. When in this state the
receiver will produce howls and whistles
when tuned to a broadcasting station and
will also cause interference with other
nearby receivers. See OSCILLATIONS.

Rectification

The process of converting alternating
current into direct current. *The detector
valve in a receiver rectifies the high-
frequency current produced by the in-
coming waves, that is to say, it changes it
from a current moving rapidly first in one
direction and then in the other into a
current going in one direction only, but
still rising and falling according to the rise
and fall or modulation of the original
currents.

Another case where rectification takes
place is in the case of a receiver operated
from alternating current mains. Here the

current must be converted inte non-

pulsating (direct) current before it can
be used to supply the valves. This is
carried out either by a metal rectifier or

a special rectifier valve in conjunetion

with smoothing chokes and condensers.

Rectifier .

A device for converting alternating l
current into direct current. See REC-
TIFICATION, VALVE, METAL
RECTIFIER, etc.

Resistance ¢
The opposition that a substance offers
to an electric current passing through
it. The energy expended by the current
in overcoming resistance produces heat.
In the case of an electric lamp, for
instance, the heat produced is so great
that the filament becomes white hot. -
The term resistance is also used to
denote a resistor, that is, a device used
to introduce a ocertain resistance in a
circuit. Resistances or resistors are made
in various forms. Some contain a coil
of special resistance wire and are called
wire wound resistances, while other types
include metallised resistances, composition
resistances, etc.

R D ) G )M
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FLASHLAMP
By Photon

The Speech Coil in the Gap
HERE are two complementary func-
tions performed by the moving coil,
the one of these is to receive elec-
trical energy and the other to deliver this
as mechanical energy to the diaphragm
and so to the air. The speech coil in its
magnetic field is thus a specialized form of
electro-motor, and is thus subject to the
ordinary electrical laws—namely, the
cutting of the magnetic lines of force
by the conductor gives rise to back E.M.F.,
which may be calculated in the same way

)|

Figs. 1 and 2—Showing broad and narrow

wound speech coils.

as the EM.F. of a_dynamo or electro-
motor ; and the current flowing in the wind-
ing gives rise to forces dependent upon
the strength of the current, the length of
wire in the winding, and the value of B
in the gap. The calculation connecting
the electrical and acoustic quantities
based on these fundamental laws is most
instructive, but this does not form the
subject of the present article.

The essentials for good performance
from the standpoint of design are :—

1. That the moving coil shall be capable
of sufficient free movememt, especially for
the rendering of low tones.

2. That the maximum movement per-
mitted shall not affect materially the mean
strength of the field or the number of
turns within the field.

3. There shall be no selective resonances
such as will interfere with a good frequency
characteristic.

4. There should be a certain amount of
damping to avoid resonances.

5. The motional impedance should be
high and the copper resistance low.

Now (1) depends very much on the cen-
tring ; it is unusual to find the movement
unduly limited by the surround, but the
centring at the small end of the cone is
often cramped. The importance of (2)
is often overlooked. If, as in many of the
moving-coil speakers of a season or two ago,
the winding be made of exactly the same
length as the gap, just to match it exactly,
then, when any movement of the coil
takes place, the number of turns in the gap
will diminish—this is inevitable. But it
may be avoided by making the speech
coil winding either much greater than the

gap length, Fig. 1, or alternatively very
much less, Fig. 2. In either case a quite
considerable movement of the coil may
take place without any change in the
number of turns in the gap field. The type
of winding shown in Fig. 1 is the better
from the point of view of cost limitation;
the whole field is in use all the time,
Fig. 2 is most extravagant in the matter of
field, but it results in a much lighter
moving coil for the duty performed.
The winding shown in Fig. 1 is found more
suitable for the usual open cone type of
speaker ; in this the weight of the moving
coil and diaphragm as a matter of experi-
ence is not a difficulty ; in fact, if it be made
too light the very high frequencies come
through too strongly, and the 9 kilocycle
heterodyne from the adjacent station
becomes a constant source of annoyance.
The type of winding shown in Fig. 2 has
been found better suited to the horn type
of M.C. speaker, and is used in the Lan-
chester acoustic tube type.

On the question of clearances. There is
a natural tendency on the part of designers
to cut the clearances down to a minimum
in order to obtain a stronger field for a given

cost in magnet steel. In the writer’s
opinion the internal clearance between
centre pole and sleeve should not be
less than 5/1000 of an inch, that is, a
diametral clearance of .0lin. or } mm.
and the external clearance about half
as much again, s.e., a diametral external
clearance of .014in. It may be asked
why a greater clearance on the out-
side ? The reason is that if the
sleeve touches the centre pole very
little harm is done, but if the winding
should touch on the outside not only
will there be a much greater acoustical
disturbance due to momentary shorts,
but actual injury may be done, and
the coil may have to be rewound.

The question of resonant frequencies,
(3) above, also the questions of motional
impedance and copper resistance (4 and 5),
will be dealt with in a later article.

Composition Resistances
HERE are still many receivers about
using old type composition anode
resistances. Many of these fall short of the
modern variety, inasmuch as their walue
does not. remain constant, but increases
with time. An ordinary composition
50,000 ohm resistance may steadily increase
in value until there is only a volt or so on
the detector valve, with consequent loss of
reaction, quality and volume.

Grid Leaks and Instability

GRID leaks have a habit of increasing in
value when their age is considerable,

resulting in reduced handling capacity,

instability and considerable backlash on

reaction.

Tuning Correction
HERE has been much written on the
subject of tuning correction by cut-
ting off the top notes with a condenser or
stopping them by means of series resistance,
but it is seldom that reference is made to
increasing low base,

When a resistance-fed L.F. transformer is
used much can be done in this direction by
choosing a suitable condenser. If the value
chosen is such that with the inductance of
the primary the circuit forms a tuned
acceptor at some definite frequency, say,
60 cycles, the response curve will rise
sharply at this frequency.

The CAMEL
has the hump

He has a hump on at all times. If you
do not get wise to the best in radio you
will get like the camel and have the
hump.! Insist on Graham Farish com-
ponents and you get the best in radio.
They are precision made instruments,
incorporated in any set and they provide
Efficient Selectivity, High Tonal Quality,
and Reliability.

LIT -LOS

Condensers

Compact and efficient.
Accurately gauged
bakelite diele cs and
solid brass pigtail con-~
nection to moving W
vanes. All capacities up
t0°0005 mfd. in tuning
straight line capacity
and differential types.

2,- Each
QHMITE Resistances

The most popular and efficient type of
fixed resistance for all general 1

purposes. ‘* Better than wire-

wound.”” All values 50 chms
to 5 megohms. Each
100° F, Temperature rise.
Ohms Milliamps Ohms Millamps
1.000 4] 0,000,
2,000 35 50,000 6-75
4 0 6

3000 29 0,00

Other values pro rata. 100,000 3-8

Heavy Duty type, approximately double tho
above ratinmgs, price 2/3.

L.M.S. Twin Screen I.F. Choke

In H.F. circuite
where ultra effici-
ency is such a
neceszfiy you can-
not ~ do  better
than to it L.M.8.
Choke, Egqually
suitable for the
long, medium and
short wave-

lengthach 4[6

Where a cheaper
screened choke is
required use the
H.M.S. Screen-

ed Choke, 2/ 6

Graham Farish
Components

Graham Farish Ltd,, Masons Hill, Bromley, Kent.
Export Office: 11/12, Fenchurch St., E.C.3,




a

ADIO o
MBLINGS

PRACTICAL WIRELESS

] -

He Never Switched Off !
A GOOD French story was recently pub-
lished in one of the Paris * dailies.”
It concerns a forty-year-old citizen who,
wishing to secure an annuity policy from
an Insurance Company, consulted his
(docter as to the means to be adopted to
live to the ripe old age of four-score-and-
ten. The practitioner examined him and
pronounced him a perfectly healthy case.
“Do you smoke ? ’ he asked the patient.

“No.” “Doyoudrink?” “No.” ‘Do
you enjoy big meals ?” ““Not par-
ticularly,” was the answer. *“ Do you

listen to the Paris radio programmes ?”’
“Yes, I never miss an item.” “ Great
Scott !’ said the doctor, * what do you
want to live so long for ?

‘Another Kind of S.W. Interference
HILST trying out a short-wave
set the other day a rather peciliar
form of interference was noticed, which
might be of interest unless you have already
had the same experience. The set worked
very well, and in about half an hour we
had made a good * bag’ of stations on
the 31-metre band, but as soon as it was
made to oscillate a programme of dance
music could clearly be heard no matter
what wavelength the receiver was tuned
to. We didn’t bother about this for some
‘time, but eventually decided to sce who
it was. On settling down to listen to it,
there was no doubt that the music was
ibeing made by Henry Hall and his boys,
so we concluded that we must be listening
to a gramophone record * churned out ”
by a local amateur. This theory was soon
disproved, because announccments were
given by H.H. himself. Could it be an
Empire transmission ?
. Well, to cut a long story short. the in-
‘terference turned out to be coming from
a neighbour’s set which was tuned to the
National, because immediately that set
was switched off the interference ceased.
Rather peculiar, though, that the music
should only be heard—and quite clearly
at that—when the short-waver was actually
oscillating !

Electrical Interference
INTERFERENCE with wireless reception
by electrical apparatus appears to be
getting worse every day, and it really does
seem time that some preventive measures
were taken by the authorities. If a man
drives down the street in a car whose
exhaust emits a ‘ healthy ”” burble he is
liable to be hauled before the magistrates

and fined ten shillings and costs for disturb-
ing the peace, and yet a person who causes
an ear-splitting noise to be heard in every

loud-speaker over a radius of a hundred

yards or more, by using a flashing electric
sign, does not receive so much as a caution.
The Post Office has gone to no little trouble
and expense to devise means for ¢ silencing
every form of electrical apparatus and
offers to trace and cure interference at a
purely nominal charge, but I gather that
its services arc not very frequently called
upon. In more than one European country
a person is forbiddén to instal any piece
of electrical machinery which is not
guaranteed to be silent, in the radio sense
of the word, so surely it is not beyond the
powers of the Government of England to
introduce laws which will make electrical
interference illegal here..

Precautions Necessary with Mains Apparatus

SEE that in electrical circles there is

some concern being felt about the undue
publicity given to cases of electrical shocks
resulting in deaths through the wuse of
electrical apparatus in bathrooms. There
have been several sad cases of this sort
lately, but it has been pointed out that
prejudice should not be felt against the use
of electricity any more than against such
power mediums as petrol or gas. One
does not need to be told that it is dangerous
to look for gas or petrol leaks with a lighted
match, although perhaps it is not so
commonly known that it is dangerous to
use such apparatus as hair-dryers and

massage machines whilst in a bath. All"
the same, it is not to the interest of progress

or to we who, by our constant experimenting.
do much to assist the development of
radio and electricity in general that fear
should be felt by the public in its use.
You may say that it is not everybody that
wants to listen to radio programmes in the
bath, but if I am correct in my opinion of
eager radio fans they are not above using
their sets anywhere. Therefore, if you use
the mains to work your set be scrupulously
careful how you wire up the mains leads to
the set. Make as few joints as possible
and well cover them with insulating tape,
or preferably use the special bakelite
covered connectors that can be purchased
quite cheaply and which make a neat and
safe job when two leads have to be joined
together. See that the metal case of your
mains unit is connected to earth, and also
for general safety try to earth any other
piece of electrical apparatus that may be
in use in your home. Another set of leads
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that i8 sometimes abused is that wfzich

.{ feeds loud-speakers in distant rooms. There
'} 18 an idea prevailing that ‘it is only the

speaker lead ” while the fact that quite
hefty shocks can be obtained from speaker
leads from fairly powerful sets is often

4 overlooked, and some people are susceptible

to quite low voltages. If you are sufficiently
capable to fit- further power or lighting
plugs in your house, a thing you shouldn’t
do unless you are sure of what you are

| doing, find out which is the earthed lead

of your mains, as nasty shocks have been
obtained from lamp-holders, and the like,
even though the switch controlling it was
in the off position. This is due to careless
wiring, as if the switch is placed in the
un-earthed lead there is a danger of a return
flow of current to earth via the body of
the person who happens to make contact
with the other lead. In conclusion, in
your own interests and in the interests of
radio and electrical development generally,
treat the power at your command with
the respect your knowledge of it gives.

Carrying Capacity of Fuses
OR a fuse to be efficient it should be
capable of carrying a maximum
current considerably less than the filament
current of any one valve. It is often
found, however, that quite large fuses have
to be used, as smaller ones blow every time
the set is switched on. This is caused by
the momentary heavy current drawn
through the fuse to charge the fixed con-
densers which have discharged while the set
has been idle.

This trouble can easily be overcome by
connecting such condensers as go to H.T.—
or L.T.—, straight to the H.T.— terminal
and putting the fuse between H.T.— and
L.T.—. Admittedly, this will not offer any
protection should one of the condensers
break down, but if these are of reputable
make there is nothing to fear.

The Valve of the Future !
T the present moment there seems a
rapidly growing danger of valves

becoming so complicated and having so
many grids in them that the price will be
exorbitant, unless the constructors’ point
of view is carefully watched. There appears
to be no limit to the possibilities in this
direction. In a recent issue of PrACTICAL -
WIRELESS, details were given of the new
Hexode, but this is only a starting-point
for all sorts of possibilitics. How about a

.Class B valve made up of two pentodes ?

Grid Glow Tubes

GRID glow tubes are quite common-
place in America, and there is some

possibility, we understand, of their appear-

ing over here. This gadget consists of a

little Neon tube which provides a -visual

indication of tuning.

The general idea is that with a station
calibrated A.V.C. set the loud-speaker is
shorted by a switch, the wanted station
tuned in by watching the grid glow tube
brilliancy, and then the L.F. portion is
switched on and there is the wanted station,
correctly tuned. The idea is to obviate the
annovance of passing over a few dozen
stations when tuning from one to another.
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THE BEST L.F. COUPLING?
(Continued from page 616)

due to its negative bias being momentarily
reduced by the positive signal voltage.
The other valve, which receives the nega-
tive half-cycle, is biased still more heavily
and, therefore, does not operate, or, in
other words, it remains * quiescent.”
As positive and negative half-cycles are
alternately applied to both valves, the
latter work “in turns.” TIn consequence
of this the average anode current remains
very small in amount, and it can thus be
supplied by an ordinary dry battery.

It has become customary to employ
a pair of pentode valves in the Q.P.-P
stage, and although these do give more
amplification there is no reason why
small power valves should not be used.

Special input and output transformers

must be used for Q.P.-P. for reasons which |

will be explained. To load the valves
fully the input transformer should have
a step-up ratio of about 9:1 (as compared
with 3:1 for ordinary push-pull).  Since
the current flowing through the primary
winding of the output transformer is
rapidly fluctuating between, say, 2 and

milliamps, this winding must have a
low D.C. resistance of the order of 400 ohms.

Another modification of push-pull- is
that known as Class “ B” amplification.
This has the same objects as Q.P.-P,
namely, of giving a large undistorted
output for & minimum consumption of high
tension current. A special “ double ”
valve has becn developed for Class ““ B,”
and this really consists of two triodes in a
single glass bulb; it has two filaments,
two grids and two anodes. The new
valve functions in almost the same manner
as the two valves in Q.P.-P., but instead
of requiring a heavy G.B. voltage it is so
designed that it passes an almost negligible
amount of high-tension current when the
grids are at zero potential.

Since the grids actually become positive
"it is evident that there will be a flow of
grid current through the secondary of the
preceding transformer. To prevent dis-
tortion it is therefore essential that the
secondary winding should have a very low
resistance, and to ensure this, it must have
comparatively few turns. This fact makes
it necessary to use a step-down transformer
in order that the primary may be matched
to the preceding valve. To make up for
the loss of amplification caused by the
step-down transformer an additional L.F.
valve must be used prior to the Class “ B ”
stage; this valve is referred to as a
“driver,” but it is really an ordinary
small-power valve,

The circuit arrangement for a Clags “ B ”
amplifier is shown in Fig. 5, where the
names of the various parts are indicated.

By way of “summing-up” the con-
clusions drawm above it can be said that
the best form of coupling for a battery set
which is required to give only a compara-
tively small volume, or for a mains re-
ceiver, is the resistance-fed transformer.
For a battery set. intended to give a large
volume sufficient to produce really good
reproduction with a moving-coil speaker
the constructor cannot do better than
cmploy Class “B” or Q.P.-P.  Special
** constant-voltage ’ eliminators are now
made for use with the ncw systems of
amplification, whilst most  ordinary
eliminators can be suitably modified by
connecting a “ neon stabilizer” across the

output terminals.
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: an Electrolytic Condenser !
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To The Publicity Dept., The
Telegraph Condenser Co. Ltd.,
Wales Farm Road, N. Acton,
London, W.3.

Please send me a copy of your book
*“The Design and Construction of
Radio Power Units,”’ for which T
enclose six penny stamps to cover
cost and postage.
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A veritable “enquire within " for every-
thing **mains,” this book should be in the
hands of cvery electric light user—whether
on AC or.D.C.

If your set is battery driven it shows you
how to get better and cheaper radio.

Four A.C. Power Packs are described with full
constructional details, together with a wealth
of valuable data. Ask your Dealer to-day—
or use this coupon. i
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PREH VALVE<HOLOER

A NEAT hakelite chassis-mounting valve-holder has
beeu suhmitted for test; and is illustrated on this

page. The top is of brown bakelite and is provided

ut the side with lugs to facilitate the attachmept to

4 wooden or metal chassis, The sockets are slotted

Preh 7-pin chassis mounting valve-holder,

and garip the valve legs snfficiently hard to ensurc
good electrical contact, but not so tight that the valve
may not easily be withdrawn. The illustration is of
a 7-pin holder, but it is also obtainable in 4 and 5-pin
types. The 7-pin costs 1s.

NEW FERRANTI VALVES
HE well-known firm of Ferrantl, speclalists for
many years now in high-quality transformer.
manufacture, have turned their activities to- the
production of valves, and some intercsting develop-
ments may be expected from this source. Samples
of some of the preliminary types have already been
submitted to us and are illustrated on this page. They
include the first double diode-triode which we have
received, a fall wave rectifier, and a spceial H.F.
pentode. The full-wave rectifier is known as Type R.4,
and is of the directly-heated type, consuming 2.5 amps
at 4 volts. The rectified output is 360 volts at 120 mA.,
and the curves show remarkahly good regulation.
For instance, with a current of only 40 mA. and an
input of 200 volts a D.C. output of nearly 200 volts
is obtained. When the current consumed rises to
3120 mA. the output is still over 100 volts, so that
there is o variation of less than 100 volts between
the extremes of 40 acd 120 mA. A slightly more
powerful reetifier is also produced and bears the -
reference R.4A.. The fllament potentials are similar
to type R.4, but the output voltage is increased to
500 with a current of 120 mA. The regulation is of the
same high order. The electrode construction is very
sturdy, and there should be no cause for com-
plaint on the grdund of mechanical breakdown.
The H.F. Pentode iz Type VPT.4, and this is
of the indirectly heated type with a 4 volt 1 amp.
heater. ‘Maximum anode volts are 200 and the
gcreen voltage is given as 100. Maximum anode
current is approximately 6 mA.; with a further
2 mA. from the sereen current. The impedance
js rated at approximately 1 megohm, and the
conductance at 2.6. The valye has, of course, a
special application. The remaining sample is
most intcresting, as it s the first of a new
type of valve which has already been described
in these pages, namely, the Double Diode
Triode. - (See = PRACTICAL WIRELESS, dated
April 22nd, page 190.) This is of the indirectly-
heated type with a 4 volt 1 amp. heater, Tt
is fitted with the new 7-pin base, and-has a cap
ontop of the bulb.- The connections to.the
pins and cap are given in a recent Data
Sheet. The maximum anode voltage,is 200, and
the impedance is 14,600 ohms. Amplification is
rated at 389, and the mutual conductance at
2.7. The speclal uses of this type of valve
have already becen given in the article
referred to.

‘and fits over the terminal ends of these ping, and the

AMPLION TAPPED OUTPUT CHOKE

THE correct matching of loud-speakersto a Class B or
E ‘Q.P.P. output stage is a matter of some importance,
and the correct transformer should in all cases be used,
not only in the interests of obtaining the best quality,
but also to operate the valve correctly. Most loud-
speakers are already fitted with a transformer, but this
is not always suitable for Class B circuits, and there is
then a question as to how best to carnty out the match-
ing. Messrs. Amplion have produced a 3-ratio tapped
output choke which is designed to enable a Class B
or Q.P.P. stage to be coupled to any speaker fitted with
a transformer. Three ratios are provided, 1 to 1,
1.5 to 1 and 3 to 1. A trial will soon indicate the
correct connections to employ. The component is
nicely made and finished in a bakelite case, and a
terminal is provided for earthing the core. The
price is 9s. 6d.

TUNGSRAM CLASS A OR .B VALVE
AN interesting new valve is announced from the
Tungsram factory. This is the PX.46, which
contains two grids in addition to the usual filament and
anode. By ccnnecting the two grids together the valve
acts as half of a Class B valve, and by connecting
the grid nearest the anode to the anode it acts as a
Class A valve. As a Class A valve the impedance is
2,350 ohms and the amplification factor 5.6, For
Class B operation the anode to amode load should be
5,800 ohms. A driver transformer of 1.6 to 1 ratio is
required, and the output approaches really large
dimensions. It should be noted that for the correct
operation of the Class B arrangement two of these
valves are required, and each one is treated as the
half of the standard Class B valve. The anode voltage
may be of the order of 400 when the undistorted
output is 21 watts, This represents a really radical
departure from present practice, and we hope to have
more to say regarding this valve at a later period.

0’CONNOR DRY CELL

WE have received a 60-volt dry battery from the
O'Connor Dry Cell Manufacturing mpany of

Ballina, and we are submitting this to tests for shelf-

life and discharge. A full report will be given in a

future issue.

BULGIN COMPONENTS

TO facilitate connections for battery receivers, mains
receivers or experimental apparatus, the Bulgin

Multi-Cable Plug will be found a valuable accessory.

This consists of an ebonite plug, very similar to an

ordinary valve base, and is fitted with either 4 pins or

5 pins. A domed metal eap is provided with a thread

ends of a battery cord or similar cable may be passed
through this cap, attached to the different pins, and
the cap screwed into position to furnish a really neat
end to the cable. An ordinary valve-holder then
serves to complete the connection to the receiver or
experimental apparatus. The price of the 4-way plug
is 2s., and the 5-way is 2s. 6d. The Spirohm resistance
has also been improved, and these are now rated at
20 watts. A special heat resisting core is employed,
and this is wound with nickel chrome wire. A poreelain

il
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former is provided with a spiral thread, and the
resistance eclement is wound round this. So that
various values may convenientty be tapped off,
special clips are obtainable, and these clamp round
the element. These are 6d. each, and the resistances
are obtainable at 3s. 6d. to 0s., in ratings of 300
ohms to 100,000 ohms.

The new rotary toggle switch i8 aleo interesting as
it may be mounted on a panel and furnished with a
knob in the same manner as the remaining controls
of a receiver and operated by a rotary movement
of the knob. The switch itself is of the usual quick-
make-and-break 3 amp. type.

LISSEN I.F. TRANSFORMERS.
VERY neat intermediate frequency transformer
for superheterodyne receivers has been produced
by Messrs, Lissen and thisincorporates some interest-
ing features. Ofthe band-pass type, the two colls
are wound on paxolin formers, and these are fixed at the
correct distance apart on a central column, The two
trimming condensers are fitted under the bakelite
base of the coil, and these are adjusted at the factory
to provide the necessary frequency, which in this

particular case is 1268 cycles. There is thus no need
for the amateur to touch the condensers and they
are covered by the metal base out of harm’s way.
The screen fits down round the bakelite bascland when
used with a metal chassis complete screening is
cffected. If a wooden baseboard is used, however,
a separate earthing lead should be joined under the
terminal on top of the coil and connected to a con-
venient earthed point. The transformers may b~
recommended, and the price is 7s. 6d.

WHARFEDALE LOUD-SPEAKERS
WE have tested the Bronze chassis speaker manu-
factured by the Wharfedale Wireless Works,
and this is only one of a range of loud-speakers manu-
factured by the firm, and which include the Blue
Wharfedale, the Golden Wharfedale, and the Energized
models. The particular model under review is priced
at 39s. 6d. and is rated to handle up to 4 watts without
distress. ‘When given this load it was found to function
perfectly, and 5 watts was handled quite well. The
frequency response Is rated at 50 to 8,000 cycles, and
this is certainly borne out on an ordinary radio test.
There is no undue resonance at any part of the musical
scale, and the bass is well reproduced, although not
boomy. The top i3 clear without being squeaky, and
speech js characterizedfby a forwardness and cleanness
of tone which is very satisfactory. The transformer
which is fitted seems to be a really high-class job, and
is available for practically any tvpe of output eircuit.
The current carrying capaeity is 50 mA. For those
who prefer 2 more expensive speaker, the Golden
‘Wharfedale is available at 63s. This model is rated
to handle 6 watts.

‘ NEWS ITEMS |

NEW iroun-core coil, with adjnstable core, wlit
shortly make its appearance. Tuning may
be adjustéd by the user to line up with already
calibrated receivers,

A COMPLETE Class B stage, built on a loud-
speaker, is also shortly being introduced.
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COMPLETE, television receiver, with_ viewing
screen and loud-speaker will be scen at the
Exhibition,
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'HY, new scason’s full vision scales will, in
meny cases, be provided with a dial light
which moves with, and behind, the pointer.



sy 29%h, 1933

PRACTICAL WIRELESS

‘Phone Portable Two-Valver Wanted
Sir,—I have been very interested in
your paper and have taken it since the
firstissue. I have been especially interested
in the articles on portables which I have
found very helpful, as I am a kecen portable
builder. I should like to ask you, on
behalf of some of my wireless friends and
myself, if you could publish an article on

‘the small type of “’phone ” portable. I

mean, by this, a two-valve set working on
a frame aerial, to work a pair of ’plones
which would fit entirely into an attaché
case. I know that such a thing is possible,

"and T think it would appeal to a lot of fellow

readers. Wishing your paper the best of
luck.—R. A. F. WinsLok (Godalming).

Radio and the Next War

Sik,—I wonder what the feelings of
radio folk, of all classes, will be, at the
outbreak of the next war, when they find
their programmes jammed every evening by

1. Propaganda from the enemy ;

2. ““ Blanketing ” and deliberate inter-
ference, to prevent this propaganda being

‘heard, by military authorities ;

3. Counter propaganda, and

4. Sundry transmitters, gloriously
ignoring international radio conventions,,
_putting out propaganda, messages, and news
on any old wavelength they happen to
hit on !

If only one could hsten clearly to the
various governments ** out-Ananiassing ”
each other, in their endeavours to infect
their enemies with seditious ideas it might
be extremely funny. Unfortunately, it
will be merely a hideous uproar !

Also, the authorities might proclaim a
ban on all receivers, in case any wicked
people listened to propaganda.' Jail, for
having a 2-volt valve in one’s possession !
Six ‘months, for a condenser. . . .

The next war means the finish, I think,
of all pleasantness and international friend.
liness “ on the air,” that radio has done
s6 .much to promote And the gigantic
radio industries, including the editors of
wireless papers, will go bankrupt.

Is there any radio fan who seriously
hopes for another war, or thinks it will do
the slightest good to either side ? I should
be interested to know what your readers
think.—W. H. CazarLy (London, W.C.1.).

[Although we do mot agree wilh the view
expressed by our correspondent, his letter
may prove interesting to some of our readers.—
Epn.].

From a Reader in New Zealand

Sm,—-—My copy of the Wireless Con-
structor’s Encyclopedia to hand by the
last Home Mail. Having examined same
T hasten to thank you for such a very fine
volume, and at the same time to congratu-
late you on the production of same.

PracticAL WIRELESS seems to go on
from strength to strength, and I am sure

The Editor does not necessarily agree with opinions
expressed by his correspondents.

that once it becomes known in this Dominion
it will find many staunch supporters.

Some time ago you published a letter
from a gentleman in Christchurch, N.Z.,
and amongst details of broadcasting statlons
in New Zealand and Australia he mentioncd
that nearly all the sets in use here were
A.C. This statement I desire to amend
slightly. While it is quite true to say
that the majority of the sets in use in the
cities and towns are all electric there are
still many hundreds, if not thousands, of
battery sets. Many of the country districts
have electric light, especially in dairying
districts, but the majority of the back-
country people still depend on kerosene
and benzine for its lighting and, conse-
quently, batteries for its wireless.

Best, wishes for the future of PRACTICAL
WIRELEsS.—NEIL THOMPSON (Wairo, W.B.
New Zealand).

From a Reader. in Singapore

Sir,—Please permit me to congratulate
you on the publication of so splendid a
paper as PracricalL. WIRELESS.

I have been a consistent reader right
from No. 1 of Volume 1, and I find that
PracricaL WIRELESS is indeed all that it
claims to be. The title is indeed most
appropriate—practical in every sense of
the word. I am a keen experimenter

(Continued on page 634)

CUT THIS OUT EACH WEEK

DO YOU KNOW?

—THAT the heatcrs of A.C. operated valves
are joined in parailel.

—THAT the heaters of D.C. operated valves
are joined in series. 1 H
—THAT valve design is being changed in
many directions during the present season.
—THAT microphonic valves will be non-
existent within a few months.

—THAT special non-resonant material, re-
sembling wood, is now obtainable for the
construction of loudspeaker baffies.

—THAT compressed sugar-cane, wood pulns
cardhoard and other materials are used in its
construction.

—THAT unlike most non-resonant baffies,
the high notes are strengthened.

—THAT a new type ot receiver may make
its appearance in the new seasen.

—THAT the ordinary Mansbridge type con-
denser is not non-inductive.

NOTICE.

The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and shouwld contain the name and
address of the sender. Whilst the Editor does not hold

himself responsible for manuscripts, every effort will be .

made to return them if a stamped and addressed envelops
i3 enclosed. All correspondence intended for the Editor
should be addressed ; The Editor, PRACTIOAL WIRELESS,
%goo éVewnes, Ld., 8-11, Southampton Street, Strand

Otwing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch

with the latest developments, we give no warranty that
apparatus described wn our columns i8 not the subject”

of letters patent,
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MICROPHONES

Buttons, 1/-. Volume Controls, 6d.
No. 1 Speech Pendant, Mike 6/6.

Microphone Carbon Granwles. .In
glaas capsule, enough for four but-
tons. Qrade No. 1, 84.; No. 2,
Medium, 1/-; No. 3, Fine, 1/6:
Carbon, solid back, blocks, 24,
Mouthpieces, curved or siraight, .
Carbon diaphragm, 56m/m.,
P:mel brackets, pivoted, 5/-

Unit  for
making, 8/=,
Leaflet with diagrams free if stamped
envelope sent.

BROWN'S BATTERY SUPERSEDER
2-volt,
ontpat

376

cs H.T. from your L.T.
smoothed. 3 tapplngs with
exactly suited to yonr set. Reduced from £3 178,
NEW AND GUARANTEED. From us only
FRETS for speaker panel f{ronts er
baffles. Fine 8-in. octagon, in flanged,
black moulded bakelite, as on Brown's
i1 30-guinen sets, 1/- only. Post free,
H§ 1/3. COILS. Cossor 3-pin short-wave,
5 1/- each. Aerial Reaction, Long, 8hort
and Multiple-tuning Coils, 2} in. by
== 3 in., 1/0. Ribbed former, only 9d.
H.MYV, Tnnlng Long and Bhort-wave Aerial Band-
pass 8-in. Colls (as illustrated), need repair, 8d. ; post 3d,
Tapped Inductances, 11 in. by 4} in., 4 taps, 3/6. Tapped
Inductances, 9} n. by 7in., with 7- s'.nd rotary switch, 5/-
1,000 Ebonlte 6-ribbed sma]l 11in. dlameter, 1in. long,2d.
Btar Reaction Tuners, broadcast band, new, 8d. each.
Igranie Unitone Couplers, usually 2/6, Major and Minor,

d, each.

FELLOWS® 5-FIN AERIAL COILS, 200/500. Listed, 5/8; Bale,
3/9 each. Large stock of various makes of 6-pin coils at half-price.
6-pin bases, 8d. Igranic Gimbal Coils, 1/-. Holders, 2/-, Igranic
Twin Uni- hmc Couplers, 1)-, Vario-couplers, 4/~ Two-pin Ceils,
6d. Coil Holders, 2-way, 1/8. Three-way, 2/6, 13-in. 8park Coila,
£8, Medical Coil Sets, GIB, 10/6 15/~ and 21/,

PERMANENT MAGNETS. Tungsten Steel, Powerful horseshoe,

battery rectified and

.llivmlN:Ils}lh ,2/6; 4in,No. 2, i1b, 2-; No. 3,} b., 1/8 ;
o.

EPEAKER MAGNETS. New Cobalt Bteel” We are able to offer
some 1933 Four-claw M.C. Speaker Perma- 1 = A great
nent Magpets at manpufacturers’ price opportunity.

OTO CELLS. Last chance at sacrifice
prices of a few £5 light sensitive R.C.A.867
tor 25/-. Holders, 1/~, and Brit, Talking
Pics. at 158/-. 2/8 Booklet ready shortly.
Deck mounted priems, 5/6, P.C. Lens,

3/6, R.C.A. Micro Adjusters 1/-, Exciter Lamps, 3/6.

LESDIX SELENIUM CELLS are nght-nenqltwe Resistances with
gold grids, moisture-proof, 5/~, Mounted in
Bakelite Case, 7/6. Super model in oxy-brasa
body, with window, 10/-.

TELESCOPES, Cooke Monocilar, with S-milc
range-finder scale, as llus., 17/6. 24 in. Naval
Gunsight Telescope, 6 tbs., 17/6.

ELECTRADIX RADIOS,
218, UPPER THAMES ST., 'LONDON, E.C.4.

)&K%%%K%%%K%%%%%%%%%%K%%K%

EASY TERMS

Everything Wh-eless supphed on lowest
rms

e |

* 1& *
THE NEW BLUE SPOT LOUD-
SPEAKER UNITS
The new Blue Spot ramnge represents, In our
opinion, the finest value in loudspeaker units
available, With the new cones the quality and
sensitivity is  still further improved, New
Season’s models now in stock.
MOVING
Cash price
11 monthly

NEW BLUE SPOT 99 PM
COIL UNIT, with transformer.
£2/19/6, or 5/. with order and
payments of 5/6
NEW BLUE
CoIL UNIT,
£2/5/-, or 5/-
payments of 5/-.
BLUE SPOT 66R UNIT, with large cone
and chassis. (The most sensitive balanced
armature unit made). Cash price mnpow
£1/18/-, or 5/3 with order and 7 monthly
payments of 5/3.
NEW BLUE SPOT 62PM MOVING
COIL UNIT, including transformer, built
into  high grade cabinet. Cash  price
£3/7/6, or 6/3 with order and 11 monthly
payments of 6/3.
MULTITONE CLASS * B * UNIT, includ-
ing Cossor valve. This unit, plugged into your
set will give you all mains volume and quality
of reproduction. Rcady for immediate wuse.
QCash price £2/11/6, or 7/- with order and
10 mopthly payments of 5f-.
Descriptive leafiet of all the above on request,
A1l prices carriage paid.
To avoid delay will customers Kkindly send
THE first payment with order.

LONDON RADIO SUPPLY Co.,

(Established 1925)
11, 0AT LANE, NOBLE STREET, LONDON, E.C.2
’Phone: National 1977,

266 X6 N X6 RERERNENEREREHE RO XEXERERC XN

MOVING
Cash price
monthly

SPOT PM
with transformer.
with order and 9
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"MONARCH OF THE-MAINS .

Electrify your Radio—Heayberd will show
vou how!. Simply send us, your name,
address and 3d. stamps and by return you
will get a 36-page Handbook packed with-
hints, tips and circuit diagrams. This will
enable you to build a mains unit to run
anything from a portable set to a power
amplifier ; a L.T. Battery Charger or a
Unit for energising the field coil of a M.C.
Speaker. There are simple Assembled Kits
for the novice and Unassembled Kits of
Components for the more experienced
amateur. Remember—Heayberd compo-
nents are made by British engineers from
British matcrials and are thoroughly
reliable, that is why they are so often
specified by Practical Wireless designers.

Tear oul this
ad. and send
with 3d. stamps
for special 36-
page Handbook
—NOW 1

F. C.
HEAYBERD
& Co.,
10,
FINSBURY
STREET,

London,
E.C2.

TESTOL

COMPLETE
VALVE and
CIRCUIT
TESTER.

Pal. App
For. e

TESTOL CO.,
23, BEDE CRES.
WILLINGTON-ON-TYNE

IF YOUR RECEPTION
IS GOOD

LANDEERE 4 o
e

E\_F_(;TRON S SUPER - AEQ’AL

WILL MAKE IT PERFECT

The most selective and
= powerful aerial ever de-
vised, Extra heavy rubber
insulation abolishes
masts, poles, insulators
and separate leads-in,
The first and only effi-
cient indoor or invisible
aerial. Don’t be misled
into  buying _inferior
imitations. SUPERIAL
1s strong, cheap, efficient
and lightning proof.
£100 Free Lightning lnsurance
—send in your Form to-day.

From all Dealers.

100k 3'%6: 75k 2/6: 50k V9: 25k I

THE NEW LONDON ELECTRON WORKS L2 6 EAST HAM LONDON E.6

PRACTICAL WIRELESS

(Continued from page 633)

and home constructor, and I find that
PracticaL. WIreELESS is of invaluable
assistance to me.

I sincerely hope that it will continue to
be so packed full of uséful and important
information and I take this opportunity
of wishing Pracricar. WIRELESS continued
success.—D. A. MarTia (Singapore).

‘“ A Simple Lightning Arrester ™’
Sir,—With reference to a note in your
issue of the 8th inst., page 538, on ‘‘ A

O ullh
"’"l

o

ol

i o

Simple Lightning Arrester,” we supply
plates, as shown in the accompanying
sketch, which may interest your readers.
The price is 6d. per pair, or 1s. 6d. mounted.
—J.'J. Eastick axp Soxs (London, E.C.).
P !
iG.E.C. HOME BROADCASTER!

P ) G- - -

ra— ra—) a—t ro—e

HIS new and novel instrument con-
sists of a small microphone suitably
mounted in a suspension ring, which

is fixed to a neatly moulded base. On
this is also mounted a volume control and
switch. It can be used with any radio
receiver fitted with pick-up terminals.
All you have to do is to follow the simple
instructions for connecting up, talk into it
quite nmormally, and your voice will be
reproduced by your set as clearly and
distinctly as any wireless reproduction.

July 29th, 1933

wlill be reproduced accurately and realistic-
ally.

Moreover, this little microphone is not
a toy, but a scientific instrument that will
make an instant appeal to the wireless
enthusiast who will find its high sensitivity,
robust construction, and 1its efficient
volume control invaluable in his experi-
ments.

Some 'additional uses of the Home
Broadcaster are announcing the titles of
gramophone records at dances; operating
““home recording ” apparatus; amateur
transmitting work and testing and standby
work on public address equipment.

The accompanying illustration shows
the neat and businesslike appearance of
this useful instrument for which we predict
a large sale. It is made by the General
Eleetric Co., Ltd., and its price is only
18{;(;, including 26ft. of screened connecting -
cable.

Club Reports
and - should ™ be rteceived - First Post each- Monday
morning for publication in the following week’s issue.
ANGLO-AMERICAN RADIO AND TELEVISION

SOCIETY

Have you sat up in the hopes of hearing America
and. after getting thoroughiy tired, retired without
hearing anything more exciting than static and code
stations ? If you have not you are indced a lucky
listener. In order to make it unnecessary for enthu-
siasts to waste a night at the diais, the Anglo- American
Radio and Television Society have arranged a special
service for members. If you are a member, and if you
contemplate spending a night at the dials, you may send

should mnot erceed 200 words in length

a letter, enclosing a stamped. addressed posteard, to the
headquarters of the Society, at 11, Hawthorn Drive,
‘Willowbank, Uxbridge, England. By return you will
receive details as to whether you are likely to ** strike
lucky.” 1If you are not a member you are cordially
invited to join.. There are-no fees, and members are
under po obligations. Al you have to do is to send
your name and address to Ieslie W. Orton, at the
address given above. If you desire a reply kindly
enclose a stamped, addressed envelope.  Readers
interested in short-wave receptfon have a chance of
winning the ““ Denton DX Cup,” full particulars cof
which may be obtained from the Society. This cup
is baing presented by Mr. Clifford E. Denton, of New
York, U.S.A. It will be awarded to the person
obtaining the greatest number of verificatlons of short-
wave broadcasting stations between August 1st, 1933,
and February 1st, 1934. All entries must be submitted
by April 15th, 1934.

SLADE RADIO

The talk given by Mr. A. F. Poynton, at a recent
meeting of the Society. was upon subjects chosen by the
members. A number of sugeestions were made, and
when a vote was taken ‘‘ Class B high power ' was
chosen, tone-control L.F. amplifiers taking second
place. The two subjects were dealt with at some
lIength and a good deal of interesting information given.
Tie was also found to deal with a further subject, and
the choice was “* Pentode H.F.,”” which again proved
exceptionally interestlng. Wireless enthusiasts living
in the Birmingham district may |be certain of
an enjoyable evening if they attend the meetings
of the Bociety, Tull details and advancc
programme will be forwarded on request., Hon.
Sec., 110, MHillaries Road, Gravelly Hill, Bic-
mingham,

LEICESTER SHORT-WAVE CLUB

From their Headgquarters at DBroad Streat,
Endetby, the Teicester Chapter of the
International Short-Wave Club have carried

The neal and cheap microphone made by the General 02 % series of experimental reception tests

Electric Co., Ltd., and retailing at 18/6.

There is no end to the uses to which
this wonderful little * mike ” can be put
—8.0.S. messages on the stage at amateur
theatricals; ““news items” that will
surprise guests at your party; imitations
of wireless turns and sound effects—all

recently.  Using several types of short-wave

receivers, exceptionally good results have been

obtained, The clubroom at the above club ‘is
ideally situated for DX work, and two all-night
tests have alreadv taken place, Much interest was
shown in the demonstration given by C. L. Wright,
assisted by A. G. Woofenden and 8. Harden.
Anyone who is interested in short-wave work can
obtain particulars of the club from the secretary,
Alfred G. Woofenden, 10, Shortridge Lane, Enderby,
nr. Leicester.
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SPECIAL . NOTE

‘We wish to draw the reader’s attention to the
fact that the Querles Service.is intended only
for the solution of problems or difficultics
arisin%e from the construction of receivers
- described in our pages, from articles appearing
in our €3, OF ON general wireless matters.
‘We regret that we canunot, for obvious reasons—

(1) Supply circuit diagrams of complete

multi-valve recelvers.

(2) Suggest alterations or modifications of

l receivers described in our countem-

poraries.
(3) Suggest alterations or modifications to
commercial receivers. <
(4) Answer queries over the telephone.
Please note also, that all sketches and drawings
which are sent to us should bear the name
und address of the sender.

rammt
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PRACTICAL WIRELESS

LET OUR TECHNICAL STAFF SOLVE

635

1f a postal reply is
desired, a stamped ad-
dressed envelope must
be enclosed. Every
query and drawing
which is sent must bear
the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS., Geo. Newnes, Ltd., 8-11,
Southampton St., Strand, {London, W.C.2.

tightly clamped by means of belts, but in many
components this peint does not receive sufficient
attention, and the bolts are etther insufficiently
tightened at the factory, or they work loose in transit,
ete. Consequently, the thin strips are made to

. vibrate in sympathy with the Impulses through the

windings in exactly the same manner as an ordinary
armature lond-speaker. If the transformer is in a
case you will %robably be unable to do anything. If
the clamplng bolts are visible, however, they should
be tightened, and you will then find that the sounds
will cease. There is risk of microphonic troubles if
the vibrations are permitted to continue.

IRON SCREWS

‘1 should like to receive your advice on the following
delicate point. | have built several sets, and have
suddenly thought ot the point of the type of screws
used. Will iron screws introduce any losses or other
troubles ? Should ail the components be fixed down
with brass screws or otherwise ? Please give me yeur
ruling.””—R, A. (Scarborough).

HIGH-PITCHED WHISTLE 3

€| have finished a three-valve set employing S.G.
valve, detector, and a pentode output. ! am troubled
by a very high-pitched whistle all the time the music
is on, although signals are tairly clear and loud. The
whistie is still there when the station closes down.
Can you help me to get rid of this annoyance 2 "'—
(R. P., No address.)

There are several causes of whistles In a simple
receiver, some of which are due to H.F. instability
and_some to L.F. instability. For a start, reverse
the ‘connections to the secondary of the L.F, trans-
former feeding the pentode valve. This may cure it.
If not, examnine carefully the H.F. end of the receiver
and make certain that the H.F. valve is not osclllating.
Connect the aerial to the anode lead of the 8.G. valve,
and remove that valve. If the whistle ceases it is
due to the H.F. vaive, and it should be examined
for faults and the various voltages checked. A
‘resistance in series with the pentode grid lead may
also prove of assistancc. A value of about 100,000
ohms should be tried.

BROKEN GRID CIRCUIT J |
¢ My set has developed a very peculiar fault which
prevents our listening-in. When we switched on the
other night things were all right for about twenty
minutes, and then suddenly there was a falnt plop
and the music stopped. Within a few seconds it had
come 6n again just as loud, but it gradually got quieter,
there was another piop, and it was gone. This kegt on,
and it won’t keep playing for any time now, but just
goes plop and stops for about ten or fifteen seconds.
Where shall I look for trouble 2 ’—F. H. (Brixham).
It is almost certain that one of the grid circuit
leads or components has broken down. First of all,
examine the grid-bias battery and make certain that
this is not exhausted and sce that the bias plugs are
fitting tightly in their sockets. Then examine all
. wires leading to grid terminals and make certain that
none has come adrift. If you can do 80, replace the
grid leaks and transformers (where such ‘are fitted)
to ensure that these are in order. We think one of
the above tests will find the faplt.

MUSICAL COMPONENTS I
S5 do not understand all the mysteries of wireless,
but here is a point which .1 cannot understand. §
have rcad most of your articles on the working of a
wireless set, and according to these the signals appear
from the valves and their action. This is what | do
not follow, however. When | disconnected my speaker
the other night | could still hear the music coming
from the set itsel?, and although it was faint it was
apparently perfect in quality. We did not, in fact, need
a loud-speaker. How can this be ? ”'—S. J. L. (Rom-
ford, Essex).
The sounds you could hear were coming from the
+ L.¥, transformer laminations. The sound impulses
. pass through the windings of the transformer, and
these are wound over a number of thin pieces of iron
(the lJaminations). Theoretically, these should be

sanuvae

DATA SHEET No. 45 H
Cut this out each week and paste jt in i
- a notebook,
CONVERSION TABLE—METRES TO
KILOCYCLES L
Metres | Kllocycles! Metres | Kilocycles
10 30,000 600 500
25 12,000 650 461.5
50 6,000 700 428.6
100 3,000 750 400
150 2,000 800 375
200 1,500 850 352.9
250 1,200 900 833.3 1
300 1,000 950 315.9 ;
350 857.1 1,000 300
400 750 1,250 240
. 450 666.7 1,500 200 4
500 600 1,760 1714 s
550 545.4 2,000 150

Iron screws would, of course, give rlse to certain
effects if they were included in a magnetic field. The
majority of wireless components are usually designed
sothat the fixing holes are out of the fields, but provided
a little care is exercised in the choice of the size of
screw and the components which are fixed by iron
screws, we do not think you will ind that any troubles
can-arise from their use.

A.V.C. AND QUALITY

*1 would like to raise the following point regarding
the quality o reception obtained when automatic
volume-control §s employed. As this method of
control acts upon the strength of the carrier-wave
which is received, surely it is logical to suppose that it
will also act upon loud and soft passages in the modu-
lated carrier-wave and soJeven up the musical piece
and cause it to be reproduced at one even strength.

_ Thus the A.V.C. method will ruin that which it sets

out to obtain, namely, quality o? reception.”’—S$. K.
(Kensington). |

The method in which automatic volume-control
funictions is such that only the carrier wave is employed
to produce the required voltage for H.F. control.
It does not take into account any modulation of that
wave and consequently there can be no effect on the
material which is being received by means of the
carrier wave. You may therefore employ A.V.C.
without any qualms as to the quality of reception.
FOREIGN VALVE

“The second valve in my set has burnt out, and |
have seen some very cheap valves in a local shop.
Is it worth while buying one of these to replace my
oid one ? 1 do not want to waste any money and am
;.here)fore asking your opinion first.”"—G. T, (Birming-

am).

YOUR PROBLEMS

JUERIES and =
NQUIRIES

by Our Technical Staff

- . e —

1The coupon on this
i page must be attached’
i toevery query. i

While it is possible to obtain cheap valves which
will apparently work as well as good ones, you will
find that the life of such valves is usually fairly short.
On the other hand, it is not a bit of use going into the
shop and asking for one of those valves without first
of all ascertaining that it hassimilar characteristics
to those possessed by your old valve. Differences in
anode current, impedance, ete., will affect results, and
therefore, if you are unable to obtain the characteristics
of the cheap valve you must replace your valve with
one of similar make. In any case, remember that
cheap valves invariably only give * cheap  results.

FAULTY SWITCH

‘1 used to get very good results on both wave-bandfg
on my commercial set, but now | can only get fains
signals on the medium waves. There does not appear
to be any alteration in the strength on long waves, but
when switching over the medium 1 can only-just hear
London fairly faintly. Can you suggest what is wrong 7 *
—T. H. (Barking):

The most likely canse of such a fault is a wave-change
switch. We do not know what type of switch is fitted
but if you can gain access to it, examine the contacts
which are made when the switch is turned to the
medium-wave position. You will flud that they have
either got dirty or corroded, or that the springiness has
gone out of them and they do not make proper con-
tact. As the receiver still functions on the long waves
the coil winding must be in order, and the switch is
the most likely cause of the difficulty.

SHORT CIRCUIT IN SPEAKER .

1 have a D.C. mains receiver with mains encited
maving-coil joud-speaker. When I turn the volume up
on the loud side I get a nasty ‘spitting ’ sort of noise in
the speaker. It is something like a sharp crackling
very sudden and hard, and only comes on when the set
is working nearly all out. I have searched all over the
place, but as it comes trom the speaker 1 feel it must be
there, aithough | know that all the sounds in a set also
come from the same source eventually. What can |
look for which is most likely to be the cause of this
noise 2 *—T. M. C. (Teddington).

Before doing anything to the set itself we would
recommend you to examire the loud-speaker. Iftherc
is the slightest sign of a short-cireuit between the
speech coil and the pole-piece this is the cause of the
noise. As the field is excited direct from the D.C.
mains, and as the mains are no doubt employed for the
H.T. supply of the set, it is quite simple to short the
mains through a partial short in the speaker, and
the sound is similar to that described by_you.

GRADED POTENTIOMETERS

““ | have bought a potentiometer to connect across my
gramophone pick-up to control the volume which 1 get
from the gramophone. When | unpacked the com-
ponent 1 see that the strip on which the wire is wound
is wider at one end than the other. How is this in-
tended to be used. 1t cannot surely give an even control
of volume if the resistance is not even. |1 should like to
have your remarks before sending the component back.””
—D. €. M. (Pontypridd),

The component is intentionally made that way,
D, C. M., and it serves a very useful purpose through
being so wound. As you remark, the resistance will
vary throughout its length, and, therefore, there will be
a greater variation in resistance at one end for a given
amount of movement than there will be at the other
end. Connect the instrument across your pick-up with
the thin end joined fo grid-bias negative (or earth, if it
is a mains set). The arm is, of course, joined to the
grid of the L.F. valve. Now, when you rotate the arm
from the point of maximum volume towards the other
end you will ind that the sound output may be very
evenly reduced whereas, if the resistance was of equal
value throughout its length there wotildjbe only a small
part of the resistance which would be of real use, and
then volume would drop off suddenly. ¥
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To save recders trouble,
catalogues of any of our advertisers. Merely glate, ¢n
a postcard, the namces of the Iirr’ys from whom you
require caluloqurs. and address it to ** Catalogue,”
PRACTICAL WIRELESS, Geo. Newnes, Lid., lll,
southampton 8t., Strand, London, W.C.2. Where
advertisers muke a charge, or require postage, this
should be enclosed wilth applications for catalogues. No
other correspondence whatsoerer should be enclosed.

BROADCASTS TO SCHOOLS
HE appual programme of Broadcasts to Schools
# for the year September, 1933, to June, 1934, is
now available, and may be obtained free on personal
applieation to Broadcasting House, London,-W.1, or
for one penny by post. This publication covers the
whole of the school broadcasting programme for the
#hiree terms ; in it arc included a review of the general
‘peinciples of school broadeasting, notes on cach subject
and a separate schedule of timings and subjects for the
Autumn Term ogly, giving all the talks for that term
in a-handy fern:. Similar schedules will be published
in December and March, giving details of the Spring
and Summer Terms of 1934, respectively.

FERRANTI ELECTRIC CLOCKS
A CLOCK which always keeps correct time, requires
no winding or regulating, and costs only 1d. per
quorter to run with electricity, has many advantages
<% over an ordinary timepiece. In Ferranti Electrlc
"‘u,‘.lncks, which are for use only on A.C., accuracy of
thnekeeping with a minimum of attention are out-
standing features. The usual spring and escapement
mechanism is replaced by a small, beautifully-made
electric motor, so designed that its speed is proportional
to the supply frequency. In a booklet we have just
received from Ferranti, Ltd., a fine range of these clocks
is given, Most of the timepieces are for mantel use,
and are available in highly finished eases, either in
bakelite or polished ouk, mahogany or walnut. A
Feryanti movement, speclally designed to replace
moverments in existing clocks, is also available, The

address is Hollinwood, Lancs.
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_DUBILIER COMPONENTS
OME constructors will find much to interest them
in two booklets recently issued by the Dubilier
Condenser Company. One deals with condensers and
resistances and gives particulars of mica condensers,
paper cond s, block e« s for use with mains
receivers and battery eliminators, and high voltage
clectrolytic condensers. Resistance capacity coupling
units and anti-interference fllters are amongst the other
components listed. The other booklet dsals with
Dubilier metalized resistances, désigned especially
for use in mains-operated receivers for voltage dropping
and decoupling purposes. Useful tables giving
maximum currents and voltages, and graphs showing
the voltage and current ratings at a glance, are also
included in the booklet. Interested readers should
write for copies of these booklets to Dubilier Condenser
Co., Ltd., Ducon Works, Victoria Road, North Acton,
London, W.3.

ALL ABOUT CLASS “B "
E\'ERYTHING in connection with  eclass “B”
amplification and its associated equipment is
fully dealt with in a twelve-page folder we have
received from Radio Instruments, Ltd. Diagrams,
tables and technical data are given for the application
of the class *“ B ” system of amplification to battéry
scts, and to enable constructors te casily select the
right valves and appropriate Drivermu transformers
and output chokes.  Prices of these components.are
also included in the folder. The address is Purley
Way, Croydon, Surrey.

GARRARD SERVICE MANUAL
'HE Service Manual for the new Garrard Antomatic
Record Changing Unit is now ready, and gives
full information concerning this interesting piece of
apparatus. Whilst intended primarily for Service
Engineers, users of the apparatus will find the informa-
tion very useful in understanding the working of the
mechanism,

CORRECTION : A Simple Distributor Switch
A SLIGHT error occurred in respect to Fig. 2 of the
ahove article (which appears on page 388 of the
issue for June 3rd). Terminals 2 and 6 of the dis-
tributor switch on the right of the drawing should
bLe connected together. If this connection is omitted
the switch will not operate when the arms are on the
contaets marked ““ 2.

OLD CIRCUITS REVIVED

(Continued from page 626)
make the electron stream traverse this
gap a high positive charge must be applied
to the plate. With the special two-grid
valve, however, the inner grid is very
near to the filament, so that its small
positive charge (derived from the accumu-
lator) is sufficient to attract the electrons
shot off from the filament and to give them
so much impetus that they are able to
pass through both grids and reach the
plate. The valves in use at the time the
“Unidyne ” (as this circuit was called)
was being tried out were of the four or six
volt type, and consequently, the filaments
were fed through rheostats. Due to the
method by which the inner grid was con-
nected the voltage drop across the portion
of the rheostat in use was employed
to provide an additional positive grid
potential.

Despite the fact that the H.T.-less set
could show numerous advantages over one
of the normal type, especially when built
in portable form, and although the circuit
was given wide publicity, it never proved
to be a real success. It lacked power,
-and was incapable of giving sufficient
output to operate a loud-speaker in any-
thing like an efficient manner. The idea
was, nevertheless, of more than passing

interest to the experimenter in that it
defiéd - conventions.

A single-valve arrangement that met
with a fair amount of success in the early
days of broadcasting wa$ that known as
the Ultra-Audion circuit. A diagram of
this is given in Fig. 9, from which it can
be seen that a single coil was used both for
aerial tuning. and reaction. Instead of
controlling reaction by the usual swinging
coil or variable condenser method, it was
done by adjusting the variable grid leak
and filament rheostat. The circuit was
extremely critical, and depended very
much upon the correct choice of valve
and associated battery voltages, but despite
these disadvantages, however, the Ultra
Audion has often been known to produce
excellent results when bandled by the
patient experimenter. Even at the present
time it is worth a trial as a short-wave re-
ceiver, although some difficulty might be ex-
perienced in obtaining a variable grid-leak.

In writing this article I have not by any
means mentioned all the * super” circuits
that have been used since broadcasting
began, but reference has, I think, been
made- to all the more important ones.
During the next few years there will
probably be many more circuits evolved,
and there is still plenty of scope for the
amateur experimenter.
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items relating to

the latest developments an-

nounced as we go to press.

Where desirable further details
will he given later.

Interesting

NEW FERRANTI COMPONENTS i

We have just learned that Messrs. Ferranti are
producing the latest type of valve for use in super-
heterodyne receivers. Commonly termed .the Penta-
grid (although we see no reason for departure from the
usual * ode” mnomenclature), this valve is beinys
named by Messrs. Ferranti under the name of Heptode
~—a term which- is, of course, more in keepinz with
the English method of describing valves. In addition,
a eonstructor’s kit for a short-wave receiver, and a
noyel valve-tester will also be produced in time for
the Exhibition. They are also producing a home-
constructor’s television kit.

TELSEN IRON CORE COILS “

From the Telsen factory comes the announcement
that iron core coils will shortly be produced. TFuil
details are not yet available.

LISSEN IRON CORE- COILS

Lissen coils on the iron-core principle are now in
our hands, and these possess many novel features.
‘The principal point of interest is the very small former
upon which the coils are wound.

Replies to Broadcast Queries

P. THOMAS (Aberystwith) : Details given are too
vagug to trace transmitter, but possibly aerodrome
statlon working with ’planes. ALLAN (Newburgh):
G2CK, City and Guilds College, ¥xhibition Road,
London, 8. W.7; G2YM, R. W. Piper, Chiltern View
Road, Uxbridge (Mdx:¥%5 G2KO, J. A. North, Thorn-
dale Farm, Wetwang, Malton (Yorks); G5NW, E. J.
Allan, 8, Westfleld Place, Dundee; G5BR, G. L.
Brownson, 13, Redbourne Av., Church End Finchley,
London, N.W.3; G5NZ, P. Nicoll, 167, Todmorden
Road, Bumle% (Lancs); G6LY, J. H. Blakeley, 2,
Hazel Grove, Blackpool (Lancs); G6GG, G. Golding,
5, Elm Cottages, E¥lm Road, Shoecburyness {(Essex);
GO6WL, J. Kyle, Hillend, Dalry, (Ayrshire, N.B.);
GGRO, O. H. Reilly, 20, Ocklynge Road, Eustbourne,
(Sussex). Cannot trace G6FB and G5KO.

FIT THIS
ELECTRIC
CLOCK

4 70 YOUR SET!
9 NO MAINS NEEDED |
&NDB FOR SETTING HANDS KEEPS CORRECT TIME?

4 . va
U-SHAPED BAR” GATTERY NO WINDING !
Works off small battery lasting 12 wmonths, or can
be plugged into G.B., battery without affecting recep-

tion. Uses practically no curremt. Fits into hole
3jin. "dia. in any panel up to jin. thick., Easy to
fix—no screws required. nly

§in. from front of pamel to back
of case, Swiss movement. Handz
Nickel - plated
Useful addition to any

aet. lz 6
RIVERSIDE MFG, Co., Ltd.,
Dept. 21, Crisp Road, COMPLETE WITH BATTERY
Hammersmith, W Ce——. ]
POSTAGE. 6D

.6.
Telephone : Riverside 6392.
Famous Maker’s Ofter | Radlo-Gram

p b £5 CABINET for 65,‘
SEVEN DAYS' FREE TRIAL

(OR 10/- MONTHLY)

Polished Oak! and Plano built 1
The acoustio Tone briugs a fine
thriél.

bezel,

- to £15.
Photographs and List FREE,

PICKETTS §ho tone

Cabinets,
(R.P,), Albion Road. Bexleyheath

FAMOS 2 Magnet bal, arm, speaker units, large
4 pole type. List price, 21/-, to clcar @/-,
AMPLION cone spoaker umit in Walnut domed-
top cabinet, 7/6 complete,
ERICSSON 2-1 (suit 3.1} L.P, Transformers.
Listed 17/6: each, 3/3.
AMPLION speaker units.
reduct. Each 2/3. R
All new and guaranteed and sent carriage free U.K.
PIONEER RADIO MNFTG. €O, LTD.,
COPTIC STREET., W.C.1. Museum 9607.

THE MOTOR CYCLISTS
REFERENCE YEAR BOOK

Edited by F. J. CAMM.
1932.1933 Edition.
TH]S Is the only Reference Year Book
covering every phase of Motor Cycling.
Obtainable at all Newsagents and Boolstallz, or post M
1/=

Over 75 per cent.

free 12 from Qeorpe Neiwnes, Ltd., 8-11, Southampe
ton Street, Strand, London, W.0.2.
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FOR READERS OF
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£25
£10
£5
£2

will be paid to holders of Licences:

Nos. AM 699874 AN 262575

=w1ll be paid to holders of Licences:
Nos. AP 245349 AM 600985

will be paid to holders of Licences:
A0 161733 AP 947130 AM 867946 AM 970455 Al 800968

will be

paid to holders of Licences:

734833 AK 778982 AM 877492 AN 751637 AM 158711 AQ 845694 AP 246129

AI * 547196 AK 030754 AM 99435 AN 821595 AO 501319 AOQO 660281 AP 655328
-Al 983123 AL 53219 AM 039565 AN 578752 AO 280852 AO 384965 AP 052047
Ad 733959 AM 934748 AM 514910 AN 943461 AO 639547 AQ 055220 AP 219666
Ad 256236 Al 111222 AM 223122 AN 238777 AO 387486 AP 415200 AP 519048
AJ 027281 AM 305720 A™M 973205 AN 6i3724 AO 098741 AP 367505 AP 400812
AK 457777 AM 643869 AN 486159 AN 081539 AO 416002 AP 582485 AQ 185851
AK 008934 AM 947302 AN 625409 AN 712766 AO 577735 AP 148962 AQ 259662
l will be paid to holders of Licences:

AH 522470 AJ 932956 AM 800790 AN 4537939 AN 285119 A0 359499 AP 655814
AH 608591 AK 034528 . AM 149209 AN 844026 AN 434814 AQO 057224 AP 140675
AH 931634 AK 210000 AM 86219 AN 548209 AO 827573 AOQ 634661 AP 597382
Al 277453 AK 326649 AM 742005 AN 383264 AO 181856 A0 796213 AP 218758
Al 004992 AK 721385 AM 360925 AN 637123 AO 753609 AQ 190300 AP 991006
Al 863751 AL 792854 AM 252531 AN 060488 AO 522616 AQ 892699 AP 330412
Al 420096 AL 929656 AWM 699902 AN 342222 AQO 944237 AO 337011 AP 027599
Al 375268 AL 257895 AM 001984 AM 007005 AO 99318 AP 561208 AP 692437
AJ 598810 AL 416423 AM 876752 AN 951904 AO 415339 AP 383055 AP 166642
Ad 41674 AL 561754 AM 520766 AN 96438 AOQO 058787 AP 822543 AQ 040536
AJ 338920 AL 838536 AN 650976 AN 859712 AQ 994026 AP 407935 AQ 413074
AJ 041677 AL 680017 AN 239590 AN 164434 AO 832525 AP 042888 AQ 170218
Ad 829458 AL. 921971 AN 724318 AN 770623 AO 917458 AP 943271 AQ 588593

[ This offer applies to licences which are actually in force on Saturday, July 29, 1933.

Belore the awards are paid, claimants will be asked to undertake a simple service in leallets to encourage
the sale of licences amongst those who at present do not tulfll their obligations by taking outa Post Office Wueless Licence before
re[cerv}n:: h;;ndlcn;t programmes. Claims cannot be considered in counection with any Licence the date of issue of which is
after July 833,

AWARDS MUST BE CLAIMED BY AUG. 4, 1933

if the numbet of your wireless licence appears above you only have to forward the licence for official verification by regis-
tored post. and state the name and address of the Newsagent who supplies you with yous weekly copy of ““ Practical Wire-
less.” Address your application to Wirstess Dept. (74), 8-11, Sonthampton Street, Sirand, W.C.2.

Ctaims received later than Friday, Aug. 4, 1933, will be disqualified.
All licences wiil be returned by registered post.

For Complete List of Licence Numbers See

TIT-BITS

ON SALE EVERY SATURDAY

PRACTICAL
HANDBOOKS

Clearly written and fully illastrated.

This series covers a wide field and wiil
prove of the greatest value to everyone
interested in models and how to make
them ; woodwork and other crafts.

Accumulators

An up-to-date handbook dealing withevery
type of accurnulator, methods of charging
them at home, care and maintenance, also
explains how to erect a charging station.

Motor Car Upkeep and Overhaul

Inforination covering the engine, decar-
bonising, valve grinding, the lighting
system, the carburetter, cooling system,
lubrication, springs and shock absorbers,
steering gear, brakes, wheels, axles,
tracing noises, etc. etc.

Toy Making for Amateurs

How to make clockwork toys, model
aeroplanes,” model locomotives, model
boats, ingenious toys operated by sand,
wooden models and toys, clectrical toys,
steam toys, guns, kaleidoscopes, acrobats,
etc.

Twenty-Five Tested Wireless

Circuits
All the sets described have been designed
to meect modern needs. They range from
simple crystal receivers to a scven-valve
super-heterodyne, and all have been made
and tested before inclusicn.

Simple Electrical Apparatus
An excellent little book for those who
wish to make simple and usefn! clectrical
appliances, such as galvanometers, electric
motors, dynamos and Leyden jars.

Model Boat Building

Contains designs for battleship, speed
boat, paddle steamer and vachts. Excel-
lent models can be built with the simple
directions and diagrams given.

The Home Woodworker

Clear instructions on how to make a
large variety of -articles in wood, together
with many useful hints on wood- working.

Model Aeroplanes and Airships

Contains full descriptions of casy-to-malke
models of every description that will fly.

The Handyman’s Enquire Within

Hundreds of practical ideas and hints of
value to the man who is clever with his
hands.

25 Simple Working Models

Ingenious and’practical designs for electric,
steam and clock-work models.

NEWNES’

HOME MECHANIC
BOOKS

Obtainable ab all Newsagenis and
Bookstalls, or by post 1/2 each
from George Newnes, Lid., 8-11,
Southampton St., Strand, W.C.2

1"

Qeo. Newnes, Ltd.
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OF THIS
AMATING FEAT
OF ENDURANCE
AND COURAGE
IN THE
“WIDE WORLD"

TS[HIFFIE[YS RIDE
TEN THOUSAND MILES ON HORSEBACK
FROM BUENOS AYRES TO NEW YORK/

MR TSCHIFFELY, a young . schoolmaster, conceived the idea of riding from Buenos Ayres
to New York, a ten-thousand-mile journey over every conceivable kind of country,
from the mighty Andes to trackless jungles - intersected by rivers full_of lurking crocodiles.
Roads and trails were often conspicuous by their absence; there were -also bandits and
unfriendly Indians to~be reckoned with, together with extremes of temperature that ‘experts
vowed no horse could endure. Despite every difficulty, Mr. Tschiffely successfully accomplished

his mission.

There is no other magazine in the wide world of real adventure and travel articles that broaden

like the WIDE *WORLD MAGAZINE, Once a your mind and widen your horizons.

~reader, you will find yourself always a reader; it Forget your worries and troubles for a while
i_ has™ a fascination that is all its own.  No sex-siuff, with the August WIDE WORLD—the mosi

no sob-stuff, no “stunts”—ijust straightforward stories interesting magazine for holiday reading.
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