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ROUND #e WORLD Of WIRELESS

Linking up Europe and the U.S.A.

HE visit of Mr. Royan, the Vice-
President of the N.B.C., which now
controls one hundred and twenty broad-
casting stations in North America, may
result in a closer linking of Europe with the
United States, the outcome of which will
spell a more frequent interchange of radio
programmes.

Danish Broadcasts by Submarine
Cable ?
AT a recent conference held by the
Scandinavian Telegraph and Tele-
phone Administrations, the scheme put
forward for the installation of a new
pupinised submarine cable between Sweden
and Great Britain was unanimously adopted.
The cable would also connect with the
German and Dutch networks, and would
render possible relays of programmes from
Norway, Sweden, Denmark, and Iceland,
the last named being facilitated by the
Reykjavik-Lyngby short-wave link.

Another Polish Station

ROM Warsaw comes the report that

the Polish Authorities intend to add

a further relay to their network; the

transmitter will operate on 224 metres

(1,339 kefs), a channel common to Lodz
(Poland) and Montpellier (France).

Leipzig’s New Intetval Signal

HE German station has adopted a new
musical interval signal, consisting of
three chords played on a musical box.
Contrary to custom the melody is not
taken from any old folk-song, but is an
original combination of notes which it is
considered may be quickly memorised by
listeners. Cologne has also made a similar
alteration.

Synchronising Loud Speakers

NEW method of synchronisation of loud-
speakers in the public address system
was recently used by the Berlin studio in
the broadcast of a running commentary of
the Schmeling-Paoli boxing [match, fought
out in the Post Stadium. The system
adopted was very successful, inasmuch as
listeners were not worried by troublesome
echoes, as is frequently the case when
several Jloud-speakers are simultaneously
operated in a large covered enclosure.

Germany’s Pomeranian Transmitter
FURTHER transmitter to take the
Hamburg programmes is to be

built in the neighbourhood of Stolp (Pome-

rania). No new channel will be required
as the station will work on 225.6 metres

(1,330 ke/s) which is common to all Ham-

burg relays.

Holland’s Super-power Station
ISTENERS may have already noticed

the considerably increased power
of signals received from the Kootwijk
!
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transmitter on 1,875 metres. Although

already working on 120 kilowatts, the
Dutch Authorities are contemplating a
further *‘ boost’ of 30 kilowatts during
the next few weeks.

More Startling Television Develop-

ments
T is reported that the Marchese Marconi
will shortly carry out an interesting
series of experiments in the transmission
of television on micro-waves from his
yacht Elettra, now in the Gulf of Rapallo.

Ottoman Radio Censorship

IN Turkey, broadcasting encounters many
difficulties, in view of the numerous

regulations which govern the character of

the programmes. They veto any reference
to suicide or, in general, criminal matters,
and no play may be presented in which a
character depicts an army officer. Moreover,
no talk may have as its subject the history
of the sultans, or include any comment on
the old régime; propaganda of any
description is alse barred.

More Stations for Finland
ORK has been started on the con-
struction of two new transmitters
at Uleaborg (Oulu) and at Vasa. The
former, leplacmv the present plant, will be
a 25 kilowatter, and thé latter only 10 kilo-
watts. They are expected to be brought
into operation in the early spring of 1936.

From 16 to 100 Kilowatts
THE total population of Iceland is,
roughly, 113,000 souls, of which nearly
ten per cent. are radio listeners. The
island, however, is thinly populated, and
the present station only offers an inadequate
service. Next year it is hoped to replace
the 16-kilowatt transmitter by something
more powerful, and the Authorities glibly
talk of making it a 100 kilowatter.

France’s First High-power Medium-
wave Station

P T. T. LYONS (Tramoyes) on 463
* metres (648 ke/s) may now be heard

testing every morning between B.S.T.

07.30 and midday. This new high-power

transmitter is expected to take over its

regular duties shortly.

Radio Vitus (Paris) to Move
HE Ile de France broadcasting station,
which so far has been working on
700 watts, has now been authorised to
operate a station of higher power which its
organisers had built over a year ago. The
studio will remain in Paris, and Radio
Vitus may continue to retain Poste de I'Ile
de France as its eall. The new transmitter
is at Romanville, some distance from the
French capital.

Radio on the French Railways
O popularise broadcast entertainments
a number of trains are now being
equipped with a receiver, headphones and
loud speakers. Carriages will, in future,
be labelled: Fumeurs (Smoking), Non-
fumeurs, Dames, and Radio.
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Bank Holiday Fare

SOME bright and breezy musical fare
will be included in the broadcast

programmes for August Bank Holiday.

The morning begins with a selection from

“Chu Chin Chow,” followed by  Little

Grey Home in the West,” played on the

" INTERESTING and TOPICAL
PARAGRAPHS

Hongroise » from Berlioz’s * Damnation de
Faust.” :

MODERN TRANSMITTING EQUIPMENT
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The transmitling cquipment for the new broadcasting

station to be erected by the

Government of Palestine is now nearing completion at the Marconi Works, Chelmsford,

and this photograph shows fitters at work

preparing the fransmitter for its final tests

before packing and despatch. The three main panels of the transmitter are¥shown, together
with the control desk. The power of the station will be 20. kilowatts unmodulated aerial
energy, and it is to be erected on a site about seven miles north of Jerusalem.

organ of the Regal Cinema, Torquay.:
A popular concert follows from The Spa,'
Whitby, played by the Whitby Municipal
Orchestra.
conducted by Leslie Heward, will then
broadcast a popular concert during the
luncheon hour, and this will be followed by
a favourite with listeners, the Commodore
Grand Orchestra, relayed from the
Commodore Theatre, Hammersmith.

The Hotel Metropole Orchestra, under
the direction of Emilio Colombo who,
listeners will remember, directs the orches-
tra of ““ The Red Sarafan,” will broadcast a
popular concert from the Hotel Metropole,
London, while Henry Hall and the B.B.C.
Dance Orchestra will open their programme
at 5.15 with a selection of dance music
chosen especially for Bank Holiday.

Well-knownh Tunes
OR those listeners who like ballad
concerts, at 4.45 some of the more
‘popular ballads will be sung by Muriel
Middleton (contralto) and Glyn Dowell
(tenor). A favourite broadcasting qr-
chestra is that directed by Reginald King,
who will entertain listeners with a concert
from 6.30. His programme will feature
well-known tunes with plenty of melody
and life. For listeners who like more
serions music, Frank Bridge will conduct
the B.B.C. orchestra in a delightful holiday
programme which includes Wagner’s over-
ture “ Rienzi,” Weber's * Invitation to the
Dance,” and the ‘ Danse des Sylphes,”
* Menuet des Follets” and - Marche

The B.B.C. Midland Orchestra, |

“ Northern Know-Alls
N the second of the ‘ Northern Know-
Alls” talks features for northern
listeners on August 1lst, those who are
interested will be given practical hints on
the art of taking a holiday by the seaside.
Introduced and interviewed by °‘ Uncle
Caractacus ”’ (patriarch of that ignorant
but willing-to-learn family, the Gubbins’s)
various experts ‘will give short talks on
such aspects of holiday-making as boat-
sailing, deep-water fishing, swimming, the
collection of sea-shells and so forth.

New Songs for Old
N old favourite returns to the pro-
grammes on August 10th in the safe
hands of Gordon McConnel—* New Songs
for Old.” Gordon McConnel is an expert
in this type of programme, choosing his
artists with great care and writing excellent
connecting material. “ In New Songs for
01d ”-listeners hear an early version of a
popular favourite and then how the same
theme is treated to-day. :

B.B.C. Variety Orchestra
HEN Henry Hall and his band go
away for a well-earned holiday next
month, their place will be taken by various
famous outside dance bands. In addition
to these dance bands, however, listeners
this year will hear, on three consecutive
Friday mornings (August 23rd, August 30th
and September 6th) the B.B.C. Variety
Orchestra, conducted by Kneale Kelley.
This new departure should prove widely
popular with the many listeners who

recognise how important a part is played
in the Variety programmes by the excellent
orchestra and its talented conduotor.
Kneale Kelley will present concerts of
light music, and rhythm numbers will be
included in his programmes.

One-Band to Another
NOTHER interesting ‘‘ One Band
to Another” broadcast has been
arranged by * Bill ” Hanson for August 2nd,
when listeners will hear the Rio Tango
Band and Percival Mackey’s Band. One
of the great difficulties of producing these
*“ One Band to Another” broadcasts is to
get the microphones in exactly the right
place for the various instruments. In studio
BA at Broadcasting House there are several,
some horizontal, some on movable tripods
and others swung from the ceiling and walls.

The Silver Spoon
ANOTHER production in-the hands of
Charles Brewer, to he broadcast on
August 23rd and 24th, is.“ The Silver
Spoon,” a musical play. The book is by
Hevnrik Ege, who has adapted so many
musical comedies, including the last
broadcast of ‘“ Bitter Sweet,” The music
is by Eric Ansell, son of John Ansell, who
was in charge of the Theatre Orchestra
for many years at Savoy Hill. The story
centres round two night clubs, both
fighting for the same artist. Hoamour,
music and stage atmosphere will add to
the strength of this production.

‘¢ Shakespeare’s Songs ”’
N attractive Midland series is one of
*“ Shakespeare’s Songs” in settings
by composers of different periods from his
own day. The first three of these have been
given by Cuthhert Ford, Geoffrey Dams and
Mary Pollock, but the fourth, on August 6th,
is to be confined to settingsin parts and will
be given by the B.B.C. Midland Singers.
The presentation of the programmes by the
Midland Music Director, H. Foster Clark,
has greatly added to their interest.

SOIVE THIS !

PROBLEM No, 150.

Wilkin’s superhet had broken down and a
careful search had revealed the fact that the
primary of the first LF. transformer was
broken. He wished to listen in, but had no
spare transformer and could not obtain one
without some delay and therefore thought
out a method of using t he set without a replace-
ment. He reasoned that the signals in that
stage were of the A.C. type and decided that,
as a condenser offered no opposition to A.C.
he could temporarily carry on with a condensér
to complete the circuit. He therefore joined
a' .002 mfd., condenser across the terminals
of the LF. transformer primary, but found
that the set was still dead. Where had he
reasoned wrongly ? Three books will be

awarded for the first three correct solutions
opened. Envelopes must be marked Problem
No. 150 in the bottom left-hand corner, and
must be addressed to The Editor, PRACTICAL
AND AMATEUR WIRELESS, Geo. Newnes, Ltd.,
8-11, Southampton Street, Strand, London,
*W.C.2. Entries must be received not later
than the first post Tuesday, August 6th, 1935, &

Solution to Problem No. 149.

The heaters of the I.H. A.C. valves were rated at
1 amp., whereas the universal valves had a much lower
currentrating. Consequently, when he fitted two of the
new valves the whole heater circuit was unbalanced
and none of the valves worked at the correct tempera-

ture.

The following three readers successfully solved
Problem No. 148 and books are accordingly being
forwarded to them: P, Hitchen, Enys Cottages, Pen-
deen, Nr. Land’s End, Cornwall. J. Halsall, 23, Heath
Terrace, Square Lane, Lathom, Nr. Ormskirk, W. G.

Painton, 279, Salmon Street, Kingsbury, N.\WW.9.
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SCREENS s 7veir Purpose & Application

Points fo be Borne in Mind for Insuring the Effective Screening of a

TABILITY is the keynote in modern
receiver design, and one of the factors
contributing in no small measure to

this object is the efficiency of the screening
system, Almost every component or,
for that matter, wire forming the circuit
is surrounded by a *‘ field.,”” The intensity
of these *‘fields®’ varies according to the
nature of the components, and while in
some instances their
extent is negligible,
in others the ex-
tremity reaches for
some considerable
distance from the
component. There-
fore, if components
are placed too close
together their
“fields” will inter-
mingleorcouple. For
certain purposes
coupling is de-
liberately made use
of, such as to provide
reaction ; onthe other
hand unwanted coup- ' )
ling is fatal. In the W& ,L
ea;;ly days this dis- ==
advantage was [ |.—[f an overlap
usually countered by joint of this nature is
wide scparation of ‘ys.d, ifmust be soldered
components, withthe 1, te efective as a
result that a multi- CTeEn:

valve set assumed

gigantic proportions, but even if desirable
such precautions to achieve this end would,
with present day facilities, prove ineffective.
Far from being spaced, modern demands
for efficiency and compactness nccessitate
the components being crowded close to-
gether, and without proper screening such a
procedure becomes a practical impossibility.

2
U

Screens and their Purpose

Briefly, screening consists of surrounding
or otherwise isolating the component or
wire with a metal shield which is earthed.
There is, however, more in it than this.
In the first place wherever current is flowing
there are two kinds of *““field”’ present,
electric and magnetic. The Ilatter is
predominant in coils of solenoid form,
and at its greatest intensity is within the
core of the coil. The purpose of the
screen is to restrict the ‘* field ” to within
the bounds represented by the walls of the
screening material, This material may

IH%I D
.

Fig. 2,—A single screen divided to enable in-
dividual screening of 3 coils to bz effectzd.

be copper, aluminium or iron of a thickness
which may vary according to the conditions.
For the purpose of this article it may be

stated that copper or aluminium between
18 and 14 gauge is eminently suited for
general purposes, and iron should only be
used on the L.F. side, particularly for
transformers. A heavy gauge iron should
be employed effectively to screen mains
transformers.

Although there 'is nothing against using
iron for chassis construction—in fact this
material is extensively used for the purpose
commercially—the fact that some form of
deposited surface protection against the
formation of oxide is necessary to make
the job serviceable, will convince the
home constructor that for him any saving
in raw material cost will be outweighed
by the price charged for finishing.

For a screen to be effective the require-
ments are that the metal of which it is
composed shall afford a path of extremely
low resistance in any direction. As for

instance, the erection of a flat screen
between a pair of coils may isolate them
one from the other, this precaution will
not prevent the same components from
interacting with others on the same side
of the

screen. Therefore properly to
screen, say, a coil,
« It 18 necessary to
\ enclose it complete-
il ly in a metal case.
il The examination of
a commercial *“ coil
can’’ reveals the
fact that it is a
drawn orspun shell
of fairly stout gauge
aluminium sheet.
Thison first thought
appears to be a
wasteful method of

Fig. 3 (left). — The

correc! spacing be-

{ween coil and screen.

A
Fig. 4 (right).—An

incorrect arrange-

menl. Here the

screen is too close to
the coil windings.

production ; actu-
ally seamed con-
structiont would
effect a considerable
saving in material,
but would produce
an unsatisfactory
result on account of
the high resistance
offered by the
seams, Therefore,
when employing
this form of construction for making copper
screening cans, see that the seams are
afterwards properly soldered.

!
! ;

Constructional Details

From the foregoing remarks it will be
apparent that as an alternative to seaming,
the overlap join, as seen in Fig. 1, is worse
in this respect unless the metal can be
soldered. When screening ganged coils
the most satisfactory method is to utilise
individual screening cans for each coil.
There is, however, nothing against building
up a screen for such purpose in the form of

Receiver. By W. H. DELLER,

a rectangular metal box with subdivisions
to give the required number of compart-
ments. Where such a course is adopted,
as in Fig. 2, in addition to observing the
particulars already mentioned regarding
the outside seam, make doubly certain
that good joints are established between
the edges of the partitions and the outside
walls. Stress is laid on the importance
of this point, as the presence of a bad
joint will be equivalent to inserting a
resistance in the screen, with the result
that the coils on either side of the defective

Fig. 5.—The simplest
form of all-metal

partition may interact by reason of the
outside of the screen providing the easier
path, so that the dividing plate is to all
intents and purposes non-existent,

As regards the dimensions for making
such screens, do not attempt to reduce them
in diameter so that they are too close to
the dimensions of the coil. A safe rule
is to make the screen clear the coil all
round by a distance at least equal to the
radius of the coil. Further, it must be
remembered that the presence of the screen
will increase the self-capacity of the coil,
and this is a factor that must be taken into
account in the design of the coil. Fig. 3
shows the correct proportion of a screen
in relation to the coil diameter, and Fig. 4
the incorrect proportion.

Metal Chassis Construction

To derive the full benefit from all such
screens earthing is essential. In doing
so it has to be remembered that a long lead
may render the screen ineffective, and
for this reason a metal or metallised
chassis form of construction is to be
preferred. In this manner the screen can
be mounted in direct contact with a
common earth. With the type of com-
mercial cylindrical coil-can illustrated,
it is preferable to make use of the kind
which are aiso fitted with
a socketed metal base.

In adopting the usual

Fig. 7.— A metallised valve
has the coating joined to a
valve leg and this should
be earthed to rvender the
screening effective.

form of metal chassis con-
struction, as shown in Fig.
5, to secure the advan-
tages of greater mechani-
(Continued on page 546)
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st  STANDARD or
%1 SPECIAL SHAPES?
A Discussion on the Relative Merits of Two Systems o ey

Securing

Fig. 1.—Standard signal
frequency tuned circuil.

HERE are, no doubt, a number of
constructors who, possessing a
standard ganged tuning condenser,

have contemplated the construction of a
superheterodyne receiver. Unfortunately
they have been deterred from so doing as
they were not sure whether their tuning
condenser would be suitable for use in
such a circuit.

On the other hand, constructors some-
times desire to build a superhet but are
undecided which type of ganged tuning
condenser to employ. In other words, shall
it be a condenser of standard plate shape,
a8 used in the tuned radio-frequency
receiver, or shall it be one which has a
special plate shape section for tuning the
oscillator circuit of a superhet.

Most constructors are familiar with the
principle of the superhet receiver; how
the locally generated oscillations are mixed
with the incoming signal and a new fre-
quency—the intermediate frequency—is
produced and passed on to the grid of the
second detector. This principle applies in

all cases, whether a separate oscillator |

valve be used or one of the newer single-
valve frequency changers. Itisalso common
knowledge that the oscillator frequency
should differ from the signal frequency by
an amount which is equal to the peak fre-
quency of the intermediate-frequency amp-
hfier which is now standardised at 100 ke/s
in this country.

A transmitter can be tuned in by adjust-
ing the frequency of the oscillator circuit
either 110 ke/s above or below the signal
frequency, providing, of course, we are not
employing ganged tuning control for the
oscillator circuit.

Now it has to be borne in mind that,
although no difficulty is encountered in
obtaining this frequency sum or difference,
when the circuits are only tuned to one
wavelength or frequency, the position is
vastly different, since when on the medium-
wave band alone we have to tune in stations
on frequencies from 500 to 1,500 kefs
representing 200 to 550 metres.

The Oscillator Circuit

When the signal frequency circuits are
tuned to any one station on the medium-
wave band, the tuned oscillator ecircuit
must be so arranged that the frequency
generated by it is either more or less than
the signal frequency by 110 ke/s, irrespec-
tive of the frequency of the station being
tuned in within limits mentioned. .

In practice, designers arrange the oscil-
lator eircuit to tune to a frequency higher
than that of the incoming signal (that is,
to a lower wavelength) consequently, the
inductance of the oscillator coil must be
lower than that of the inductances in the
signal-frequency circuits. This gives us
the required frequency difference at one
point, but unfortunately does not permit
of a-constant frequency difference being
ma%nta'ined over the wholée of the tuning
scale.

Canged Tuning in a Superhet.

Qur object, therefore, is to devise some
means whereby this frequency difference is
maintained at all positions of the tuning con-
denserif we are to obtain satisfactory results.

Two methods are actually employed in
practice to achieve this result, and these
will now be discussed. An appreciation of
their advantages and disadvantages. will
enable us to determine which system is
the most suitable for the particular receiver
we have in mind.

Padding Condenser Method
With the padding condenser method

- a ganged
o .00;14/‘-0 tuning con-,

denser is em-
ployed in
which the
capacity of
each section
is equal at
O- ©O24 all points in
AZFLO the tuning
scale, and it
has a maxi-
mum capaci-
ty in each
section of
0.0005 mfd.
Let us ex-
amine the
circuit ar-
rangement
shown in
Fig. 1.
Thisshows
the standard
arrangement

Purny
]

obis
sipn

Fig. 3.—Oscillator circuit
employing standard tuning employed for
condenser. tuning the
signal-frequency circuit of either a tuned
radio-frequency receiver or a superhet
receiver. The tuning condenser in each
instance is represented by C while Cl
represents the usual trimming condenser in
parallel with it.
The padding condenser in the oscillator eir-
cuit is represented by C2 (Fig. 2) and usually
has a maxi- o000/

mum capaci- l MFD

ty of 0.0025
mfd. It may o
be a fixed or
semi-variable
condenser.
This ar-
rangement is
quite satis-
factory and
will give
quite good
results, but,
theoretically,
accurate
ganging over
the whole of
the wave
band cannot
be achieved.
In practice
the mis-
t uning
amounts - t'o
only about

"my
]
L

llm
I"l
/0
|

”
p

Fig. 4—Oscillator  circuit
employing special-shape con-
denser vanes.

By “LAMBDA"

Fig. 2—Oscillator circuit.

2 or-3 ke/s and as this is only about 0.2 per
cent. it is not appreciable.

To align the circuits for aceurate ganging,
proceed as follows: first of all tune in a
station transmitting on a wavelength of
about 200 metres (1,500 ke/s) and adjust
the trimmers in parallel with the oscillator
tuning condenser. As the tuning condenser
| is at its minimum capacity any adjustment
.of the padding condenser, therefore, will
not have any appreciable effect. This
condenser is in series with the tuning con-
denser, and its capacity is many times
that of the minimum capacity of the latter.

Now adjust the tuning condenser until
a station at the top end of the medium
waveband is received, say, 600 ke/s (500
metres). At this point the moving vanes of
the tuning condenser will be nearly fully
enmeshed and consequently near their
maximum capacity. Do not touch the
trimming condenser ; its capacity is very
small in comparison with the maximum
capacity of the tuning condenser. At this
point we adjust the series condenser C2
in the oscillator cireuit ; this will alter the
maximum capacity of the tuning con-
denser. At the same time a slight adjust-
ment of the tuning condenser should be
made in order to maintain maximum
sensitivity.

To obtain the best results it may be
necessary to repeat this process several
times ; returning to the lower waveband,
adjusting the trimmers, returning to the top
end and adjusting the padding condenser.

Eventually it will be found that ganging
will hold quite satisfactorily over the
whole of the tuning scale. When coils
are accurately matched, no adjustment is
usually necessary on the long waveband.
It is necessary, however, to employ an
additional padding condenser to maintain
accurate ganging on the long waves.
This condenser is switched out when receiv-
ing medium-wave svations, and Fig. 3
shows the final arrangement of the oscillator
circuit.

. Shaped Plate System

With the special plate-shape ganged
condenser system only one padding con-
denser is required—for the long waveband.
Theoretically perfect ganging can be
obtained over the whole of the tuning scale.
The inductance of the oscillator coil
has now been standardised at 126.5 micro-
henries for thg medium waveband when the
coils in the signal-frequency circuits have
an inductance of 157 microhenries. o

If you examine a triple gang tunin,
' condenser, which has specially shaped
vanes for tuning the oscillator -cireuit,
iv will be noticed that the fixed vanes of the
oscillator section have been cut away so
thav it follows a different law and so
maintains a econstant frequeney difference
over the whole of the waveband.

Practically the same methods should be
adjusted to ensure perfeet ganging as
described for the standard plate shape
system — g

(Continued on page 542, col. 3)
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THE NEW
TUNING
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SEASOIN’S
DEVICES

An Interesting Review of Some of the New Forms of Indicator Which
are- Now Being Produced to Assist in the Accurate Selection and

Identification of a Station.

LTHOUGH the main function of a
wireless set is to reproduce speech

"and music, it is essential that there

shall be some ready means of adjusting
* it to the desired station, and that a simple
and precise indication shall be given as to
the station which is being received. Prob-
ably no other part of the complete wireless
receiver has received so muéh care and

:Fototune—A Kolster Brandes device for easy

tuning.

thought as the design and operation of the
tuning device. Not so long ago it was the
custom to view a portion of a moving dial
through a small cut-out window, in front
of which was arranged a neat metal
pscutcheon, carrying either a thin wire or
a pointed portion to act as an indicator.
This arrangement is, of course, neater than
a dial which rotates on the outside of the
. panel, but in the opinion of many listeners
it is not nearly so useful.

For the first type of dial with which a
wireless receiver was fitted we had a 3in.
disc of ebonite or similar. material, upon
which was engraved a series of markings,
‘sometimes corresponding to “the actual
“degrees of a circle, and sometimes merely
numbered from 0 to 100. - To assist in

- location, a line was scribed on the panel or
a small metal pointer was fitted to the panel,
This type of dial was, of course, of the
direct drive pattern, and operated on the
actual spindle of the condenser. - The
advantage was that it was possible to see
at & glance just which way to turn the
knob to tune to another known station,
as the whole of the scale was in view. The

disadvantage was to be found .in- the '’

rather “scientific | aicaramce OF the
- KnGws o £as thtidyt layout of the complete

panel.

The Slow-motion Drive
Next we had the slow-motion drive,

which took the form of a large ebonite or

By W. J. DELANEY

similar control, again on the outside of the
panel, but with the actual scale hidden,
and only a small portion visible through a
neat cut-out. Whilst this had a neater
appearance, and afforded much better
control owing to the indirect drive, it
had the drawback that such a small portion
of the dial was visible that it was not a
simple matter to ascertain at once in which
direction to turn the control to tune
to another station. When the user
had become used to the dial, of course,
this difficulty was removed, but for a
time one was liable to become lost for
a moment or so. Then the control
was introduced in a form which en-
abled it to be placed at the back of
the panel, and on the front we had
only the actual control knob and a
metal escutcheon. The appearanoe
was by this means greatly improved,
but the difficulty of a greatly obscured
dial still remained. In this form the
slow-motion drive has been with us a
long time, and in many sets at the
last radio exhibition we saw that the
principal drawback had been removed
by using a very large escutcheon and
thus rendering the entire scale fully
visible the whole time.

A Further Improvement

As a step further in the improve-
ment_of the control the dial was made
a fixture, and a pointer became the
moving element, which again afforded
both neatness of appearance and sim-
plicity of reading. Two or three
manufacturers last year fitted a full
circle for the dial, marking one half
for the medium waves and one for the
long waves, and using a long pointer for
an indication on both bands and ecalling
the device, from its appearance—* clock-
face tuning.” This did a great deal to

Another type of tuning dial fitted to a Bush
receiver,

Escalator Tuning.—A novel feature of the
Bush receiver.

< ”

remove the ‘ scientific”’ appearance from
the wireless receiver, and made tuning
a much simpler task; but at this year’s
exhibition we shall see some devices which
have carried the various ideas even farther
and have rendered the tuning of a wireless
receiver so simple that the youngest child
could tune to a desired station not only
with speed, but with accuracy. The last-
mentioned term probably needs a little
explaining, but may be briefly stated to be
due to the fact that with a receiver em-
ploying automatic-volume-control, it is
not a simple matter, aurally, to ascertain
whether a set is tuned to the exact fre-
quency, as the amplification of the H.F.
stages is increased when the input falls off,
and thus on either side of a station the
signal will appear as strong (or even
stronger) than when on the exact tuning
point, but the quality will not be so good.

Fluid-light Tuning |

At last year’s exhibition we had a
device introduced by H.M.V. known as
fluid-light tuning, which consisted of a
small illuminated panel carrying a thin
glass tube and apparently filled with a
column of glowing liquid. As the receiver
was tuned this column rose and fell just
like the mercury in a thermometer. The
cxact tuning point was indicated by the
height of the column of light. It was,
however, still necessary to look at a tuning
dial in order to ascertain the frequency
{or wavelength) to which the recciver was
adjusted. This year you will see receivers
in which the control of a light by the tuning
of the receiver has been combined with
the tuning light and thus, in addition to
a moving ray of light across the dial you
will notice that the width of the light ray
changes and thus gives in one single
indicator the setting of the condensers and
"the accurate location of a-signal. .You
will see this device on the Alba stand.

Thetmometer Tuning

On the Cossor receivers you willsee that the
thermometer scheme has beer (5c5mormisd
ad & vumaAg inafeator in place of the sgale
ahd pointer. The wavelengths (and station
names) are printed vertically, and a
column rises and falls with the movement
of the tuning control just as in the case of
the mercury, and indicates .readily the
actual setting. In this case the makers
have taken the precaution of printing the
names of the stations on a separate panel

(Continued overleaf)
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(Continucd from previous page)
which is removable, so that in the event of
a wavelength re-shuffle a new list of names
may readily be attached with the correct
wavelength settings.

Full-vision Dials
A development of the full-vision dial is
to be secn on the Ekco models, where the

The amaleur may fit a

dial of this type, the
Formo, to obtain the ad-
vanlages of' simplifi=d

dial takes the form of a - semi-circular

scale as large as the actual receiver. Here
there is no thin moving pointer but a
triangle of light which is not visible unless
the receiver is switched on. This travels
round as the control is manipulated and
shows the correct tuning point. In the

centre of the triangle is a small shadow

In this Phillips receiver the tuning dial is on
very unusual lines.

to make the exact tuning point more critical,
and thus the device is named by the
makers: *‘ Light beam and shadow tuning.”

Fototune

The rather peculiar title of Fototune
has been given to the new Kolster Brandes
device, in which a large rectangular opening
is provided with small cut-outs at either
side. As the control is rotated the actual
station name is projecsed through an
optical system (after the fashion of a magic
]:;)‘ntem) into the rectangular cut-out, and
In & A onening close bx the wavelength
may be seen. One side is.used for me muf‘am
waves and the other for long waves.
No doubt in time we shall sec, as a develsp-
ment of this idea, a picture of the actual
transmitter—and  perhaps the chief
announcer ?

The McMichael Dial

In the McMichael receiver the dial
occupies practically the whole of the top

PRACTICAL AND. AMATEUR WIRELESS

of the cabinet and is protected by a lid.
When this is raised and the receiver is
switched on a light inside the lid throws
down a beam and illuminates the entire
dial, thus giving rise to the name ‘‘ Flood-
lit tuning.”” The large size of this dial,
coupled with the fact that a pointer is
used in addition to fine lines on the scale;
renders accurate tuning a simple matter,
and furthermore ren-
ders the receiver less
‘“ scientific ’ in appear-
ance when it is not
in use.

Most receivers still
carry all the controls
in full view, and these,
coupled with the loud-
speaker fret, serve to
give the complete
receiver a rather lab-
oratory appearance
which is not exactly
in keeping with the
modern home furnish-
ings. The piano has
been modernised by
removing the fret and
candlesticks, and no
doubt in time all
the controls will be removed and the
speaker fret disguised, so that the receiver
will be more like a clothes cabinet or other
article of ordinary home furnishing. The
Pye receivers have been designed on these
lines and are, no doubt, the forerunners of the
set of the future. But, even so, some listeners
will complain because a lid has to be raised
to enable the tuning to be carried out

Escalator Tuning

There is, of course, no reason why the
pointer should make a semi-circular move-
ment across a dial, and although there have
been two or three dials in which a straight-
line dial was employed, and the pointer
passed straight across, maintaining a verti-
cal position all the time, in the new Bush
receivers the pointer passes diagonally
from one corner to another. In view of this
peculiar motion the makers have named this
tuning * Escalator tuning *’ and thus gone
one step further in the ingenious develop-
ments in this part of the wireless receiver.
No doubt by the time the opening day at
Olympia arrives we shall see even more
novel schemes of this nature, and it only
remains to be seen how many others are in
existence at next year’s Radio Exhibition.
Although they may all be very efficient
devices and serve the purpose for which
they are designed, they may not appeal to
individual tastes.

Aok

ROV USIRIE

Flood-lit tuning.— A large dial fitted to the
McMichael receivers,
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CONDENSER VANES
(Continued from page 340)

Tune in a station on the lower medium
waveband, and adjust oscillator trimmer
so that about a half of its capacity is used.
Then turn to the trimmer in the signal-
frequency circuits and adjust for maximum
responge. Ncxt tune in a station, as before,
at the top end of the medium waveband,
but as we have no scries condenser to
adjust, in this case we slightly adjust
the oscillator trimmer.

In both cases discussed it will be noticed
that the oscillator trimmer is the critical
one, and the other circuits will appear
relatively flat in comparison. In carrying
out these adjustments it may be necessary
to alter the tuning dial at the same time,
to keep circuits in resonance.

When results are satisfactory on the
medium waveband, switch over to the
long waves. A long wave padding condepser
is necessary, as with the other system and
if this is of the semi-variable type, it may
he advisable to make slight adjustment.
Tune in a station at the top end of the
waveband, and adjust padding condenser,
at the same time rocking the tuning con-
denser backward and forwards very slightly.
This completes the ganging and results
should be quite satisfactory. Sometimes,
however, it may be necessary to slightly
adjust trimmer in the middle of the medium
waveband.

Fig. 4 shows the circuit arrangement
employed which differs from the previous
circuit as no medium wave series padding
condenser is employed.

It is essential to bear in mind that
irrespective of the method employed,
unless accurate ganging is achieved, many
of the advantages of the superhet circuit
will be lost. Second channel interference
and whistles may become very troublesome.

We are now in a position to review the
relative merits of the two systems; both
have advantages and disadvantages. If
the constructor possesses a standard ganged
tuning condenser, there is no reason why
it cannot be employed in a superhet
receiver.

The advantage of this method is that
the tuning condenser can be used in either
a superhet or tuned radio-frequency
receiver. An additional padding condenser
is, however, necessary, and it is not quite
so simple to adjust the circuits foreaccurate
ganging. o &

The special plate shaped method is the
ideal arrangement. Ganging is fairly
simple to carry out and excellent results
can be obtained without complications.
Only one padding condenser is necessary
for the long wave band.

There is only one disadvantage, and thxs
does not affect the operation of the superhet
concerned ; the condenser cannot be
used either in a straight receiver or in a
superhet employing an intermediate fre-
quency' other than the intermediate
frequency for which it was designed. :

A FINE BOOK FOR THE
BEGINNER !

EVERYMAN’S

WIRELESS
-y bnok

IJVV -
By F. ). CAMM

3/6, or 3/10 by post from Geo. Newnes,
Ltd., 8-11, Southampton Street, Strand,

London, W.C.2.
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Demgnmg Your Own Wireless Set

In this Fourth Articde of the Series the Design of a Single-Valve Highfrequency Amplifier is Explalned The
of Variable-mu Bias Control is also Discussed

AST week we considered the circuit
details in respect of the simpler type
of receiver suitable for modest

requirements, and which could be built at
little expense. We can now proceed to
work out the design for a rather more
elaborate receiver having one or more
stages of high-frequency amplification,
intended for reception over greater dis-
tances, and providing a greater degree of
selectivity. The principal benefits conferred
by the use of H.F. stages were detailed in
the first of this series of articles, so that we
can now confine ourselves to the matter of
deciding on how many high-frequency’

HT+

PRIMARY

. SEC’ONDARY,
g \
pr| == | I MFD.
W/C.
SW.
-
»*
Mooos
MFD.
3-PT.ON-OFF
T‘/ SW
CEEE )
P E [ M
_L- 25.000-50.000 =]
=,', - D OHMS G.B
Fig. |.— An H.F. circuit for battery operation,

which shows the type of aerial tuner suggested,
and also the method of applying the variable
ias.

valves should be included in the receiver,
and how these can be used to the greatest
possible advantage.

One or Two H.F. Stages ?

If the chief object of the H.F. amplifier
is to sharpen tuning or to compensate for
the use of an inefficient indoor aerial, a
single valve is almost
certain to- be suffi-
cient ; if, on the other
hand, the chief aim
is to ensure reliable
reception in nearly
all conditions of a
number of long-
distance  transmis-
sions, two stages are
desirable, even if not
essential. Incident-
ally, it might be
mentioned here that
the use of more than

Question

| case there are

H.F. valves used in a ““straight > circuit
can give as great a degree of amplification
as it is possible properly to employ. If a
greater number of valves were employed
it would be necessary to design the circuit
30 that they were not working at anything
like maximum efficiency, if the receiver
were to be reasonably stable and easy to
operate. In other words, there is a definite
practical limit to the amount of high-
frequency amplification which can usefully
be obtained without having recourse to a
superhet circuit—which will be discussed
in later articles.

The Aerial-tuning Circuit

In the first place let us assume that it
has been decided that a single H.F. stage
will give the necessary increase in sensi-
tivity. It remains then to determine the
typé of circuit which will be most suitable.
When the object of the amphﬁer is merely
to compensate for ‘ difficult” reception
conditions extreme selectivity is not re-
quired, so that a simple aeriai-tuning
circuit will suffice, and this should preferably
take the form shown in Fig. 1, where it
may be seen that the tuner is in the form
of an H.F. transformer with untuned
primary loosely coupled to a tuned
secondary, a three-point wave-change
switch being provided for short-circuiting
a portion of each winding for medium
waves. The latter is rather important, for
it is-seldom found that an untapped aerial-
winding functions satisfactorily over the
whole of both wavebands ; in nea.rly every
“ dead - spots ’ at certain
wavelength settings.

Another advantage of the H.F.-trans-
former type of coil is that it minimises the
effect of the aerial on tuning, with a result
that the tuning condenser can be ganged
with that used in the second tuning circuit,
without the circuits becoming “unmatched
at the ends of the wavebands. There are
many coils on the market of the type shown

‘in the theoretical circuit, and no difficulty

will be experienced in choosing a con-
venient one.

The Variable-mu Valve

That a variable-mu valve will be used.
goes almost without saying, since this
provides the most--reliable form of input

—HT+

volume control, besidés being useful as a
means of increasing the degree of selectivity
to.a certain extent. The connections for
applying the variable bias voltage naturally
depend upon whether the valve is of the
battery type (directly heated), or of the
mains, or indirectly-heated, pattern, and
the twodifferent sets of connections shownin
Figs. 1 and 2 apply to the two arrangements.

1t should be noted that; in the case: of
battery valves it is necessary to employ a
three-point. on-off switch, as shown, since
if this were not done the gnd bias battery
would soon be exhausted, due to its being in
parallel with the variable- bias potentlo-
meter both when the . receiver was in use
and after switching off. The resistance of
the potentiometer is not usually very

HTS-

4V AC

3 P
—9 FIXED BIAS
. ”[-000s RESISTANCE
M
IMFD,”

b, ]
1000 —2.500 OHMS
VARIABLE BIAS
=z RESISTANCE

Fig. 2=~ A similar circuit to Fig. 1 but for
C. mains‘operation.

important, but it is generally best to choose
a value between 25,000 and 50,000 ohms ;
the lower value can be used whén the
maximum grid-bias voltage applied to the
valve is about 9, and the higher value when
the voltage is mcreased to 16 or so, as when
a long-base v.-m. valve is used.

With regard to the mains circuit, it will
be seen that two re-
sistances—one fixed

TRPPING
Al

—
ON HT
BATTERY FOT METER

SUPPLY .

and the other vari-.
able—are wired in
series between the
cathode of the valve
and earth. The ob-
ject of the fixed re-
sistance is to provide
the minimum bias
voltage required,
generally between 1
and 2 volts (with
mains valves only),
so that “the resist-

two stages is im- E T % Sy = ance can nearly al-
practicable when i = _— ways have a value of
employing modern. L E z . ol 250 ohms. This
valves, the amplifi- cB+ %3 y ol figure is obtained, of
cation factor of which = cB- course (using Ohm’s
is tremendously high. G Law), by dividing the
. We can go farther Fig. 3.—Showing alternative methods of applying the screening-grid voltage to the H.F. valve. average ~maximum

by stating that, as
a general rule, two

‘Both have their relative merits, as explained in the text.
the right apply to a battery and a mains set, respectively.

The two circuits shown together on

(Continued overleaf)
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(Continued from previous page)

anode-plus-screen cufrent by the bias
voltage and multiplying by 1,000. Thus,
if the H.T..current consumption were
8 milliamps and the voltage required 2, the
resistance value would be 2 divided by 8
and multiplied by 1,000—which is just 250

ohms. It is generally found that when
0005 MFD
L
/s
T-
TOON-OFF
%005 SWITCH
p.?éb /'1-' - MFD. =3
3 AN G.Br-

1,000 OHMS
Fig. 4— An aerial-tuning circuit comprising a
band-pass filter of 1he * bottom-capacity’’
* coupling type.

alternative working figures are taken into
consideration the result is similar ; in any
case, the exact voltage is rarely at all
critical.

The value of the. variable resistance is
largely dependent upon the particular make
and type of valve employed, but for a single
short-base variable-mu a resistance of
between 1,000 and 2,500 ohms is suitable.
Inthe majority of cases when using a short-
base valve it is found that the smoothest
control is provided by a 1,000-ohm com-
ponent. A long-base valve is required in
this type of circuit only when the receiver
is used very near to a powerful station the
strength of whose signals it is necessary to
reduce to a considerable extent. In the
rare cases when-such a valve is employed
the variable resistance might well have a
maximum value of about 2,500 ochms.

The potentiometer or variable resistance
used for variable-mu control should be of
the graded type and should be connected
s0 that volume is increased by turning the

knob in a clockwise direction; this ensures.

that the tapered end of the resistance
elelgen'o is correctly and advantagcously
used. '

Screening-grid Potential

The next point to consider is the
application of the screening-grid voltage,
and in the case of a battery receiver there
are two possible methods of obtaining the
necessary voltage, these being as shown
in Fig. 3. In the first place the voltage
can be provided by taking a tapping to the
high-tension battery, and in the second.
use is made of a fixed or variable
potentiometer. In many respects the
former method is the better, but it has the
disadvantage of calling for an additional
battery tapping, and makes it necessary
to alter the position of the appropriate
wander plug as the battery begins to run
down. The second method provides the
correct potential irrespective of the battery
condition once the correct values of
resistance have been found, but entails the
use of an on-off switch having an additional
contact point as shown. The reason for

- the circuit.

using the different switch is that if the
potentiometer were simply wired in parallel
with the H.T. supply it would cause a
““drain >’ on the battery whether or not
the receiver were in use, and this would
result in the battery becoming exhausted
very soon.

In the case of a battery receiver the
values of the two fixed resistances (or of
the two arms of the variable potentiometer)
can be found after ascertaining the required
screening-grid voltage and the maximum
H.T. voltage. Thus, if the H.T. voltage
happened to be 120 while the screen
required 80 volts (two-thirds of the
maximum) the upper resistance should have
a value of one-half the lower one, or one-
third the total. Strictly speaking, this is
not quite correct because the small current
passed by the screening grid is not taken
into account; in the example being
considered, however, it is quite in order
to ignore this. The total resistance value
of the potentiometer—fixed or variable—
should be approximately 100,000 ohms,
so that the upper resistance should be
rated at about 33,000 ohms and the lower
one at 66,000 ohms. In practice we should
work to the nearest
standard values of
resistances, making
one 30,000 ohms and
the other 60,000 -
ohms, as indicated on

The very same idea
applies in the case of
a mains receiver ex-
cept that no special
switching arrange-
ment is necessary,
and that it is gener-
ally better to work
to a total potentio-
meter resistance of
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_point to watch is that the condenser should :

be entirely non-inductive.

Band-pass Tuning

Up to this point we have assumed that
moderate selectivity only is required, and
when really sharp tuning is desired—such
as when a good outdoor aerial is employed,
and when the 'greatest possible useful
range is wanted—it is definitely worth
while to use a band-pass tuning circuit
such as that shown in Fig. 4. In this
example the two band-pass coils are
coupled together by ‘¢ bottom capacity,”
a .04-mfd. non-inductive condenser being
used, and the grid-bias supply is taken
through a 1,000-ohm non-inductive resist-
ance. This is not a universal method,
however, and -certain coil manufacturers
provide - different methods of coupling.
Quite often, for instance, inductive coupling
is used, as shown in Fig. 5. Even then the
bias feed can often be taken through a
resistance -wired between the lower ends
of the coils and earth, but if the coils form
part of a complete
tuning unit (coils
and gang condenser

-0002 MFD

- aly [e=a

about 60,000 ohms.
It should be added
that most valve
manufacturers give
details on their in-
struction leaflet con-
cerning the values of
resigtances which are
most suitable, and it
is then the wisest
plan to follow the
recommendations implicitly.

No matter what type of valve is employed
a by-pass condenser is necessary from the
screening grid to the filament or cathode,
and the value of this can be taken as
between .1 and 1 mfd., the lower value
nearly always being adequate. The main

-
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Fig. 5.—When certain types ‘of complete tuning units are employed the
methods of applying the variable bias shown in the other Figs. cannot be
adopted. In such cases the arrangement shown above might conveniently

be employed.

in one assembly) it might not be con-
venient to break the earth-return lead.
A different method of applying the bias
has then to be adopted in battery receivers,
and the simplest of these shown in Fig. 5,
where the lead from the top of the grid
coil to the grid of the valve is broken by a
.0002-mfd. fixed condenser, a .5-megohm
grid leak being used to take the variable-
bias voltage from the volume-control
potentiometer to the valve.” This method
1s not to be too strongly advised because.
if the grid leak is not an extremely good
specimen it . might give rise to a slight
‘“ higsing > noise due to its resistance not
remaining quite constant. Nevertheless, the
system has been used with complete success
in more than one PRACTICAL AND AMATEUR
WIRELESS receiver, which is sufficient
proof of its generally satisfactory nature.
We must leave the question of choosing
the inter-valve coupling until the next
article, in which we will conclude the design

 of the single-valve H.F. amplifier.

Later we can proceed to consider the
component layout in detail, considering the
positions which the parts should occupy in
order to ensure stable operation and the
highest degree of efficiency. This is a -
matter which frequently presents a diffi-
culty, but which should be understood.



Augui 3r_d, !935

Ferranti Trade Mark

LTHOUGH the name Ferranti is
known probably throughout the
world for its connection with all kinds of
radio and electrical equipments, being
the name of the founder of the Ferranti
Company, it has been found desirable to
register it as a trade mark, and the name
Ferranti has been registered at the Patent
Office as a trade mark, irrespective of the
form or type in which Ferranti appears,
and applying to all kinds of radio sets and
parts, domestic appliances, electrical
measuring instruments and meters, and
transformers and associated apparatus of
many kinds,

Pick-up Hum

AM reminded of a peculiar difficulty
I which was experienced by an
acquaintance a short time ago—and one
which was very elusive. In this instance
a straight three-valve mains receiver had
been constructed by following the simple
cireuit arrangement of S.G., det., pentode,
and the set functioned remarkably well
on radio. Immediately a pick-up was
connected to the grid of the detector valve,
however (using the standard connection),
gramophone reproduction was almost
entirely .drowned by a loud hum. The
bias resistance was suspected and replaced,
the pick-up leads were completely screened
-and the screen earthed, and two different
earth connections were tried; but to no
avail. The trouble was, in the end, traced
to poor earth-return connections through
the *‘ metallised >’ chassis—again a home-
made one which appeared to be satisfactory
and which, in fact, showed good continuity
when tested between several points with a
battery and milliammeter. The moral
is obvious: usc only metallised chassis
which are metallised, and which are made
by a reputable firm. These are sprayed
by a patented process which ensures that
the metal coating is continuous and thus
verfectly conductive.

New Abbreviations

\ E have now become accustomed to

AV.C, QMB., QAV.C., Q.P.P,
not to mention G.B., L.T., A.C. and S.W.,
80 we are now introduced to A.V.E., this
being an important sales point in the
literature of at least one valve manufacturer
in describing the 1936 models. The
abbreviation stands for automatic volume
expansion, the object of which is to com-
pensate for the deficiencies in the trans-
missions as put out by the B.B.C. The
engineers purposely give special emphasis
to certain types of transmission—speech

_ PRACTICAL AND AMATEUR
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in particular—with the object of providing
the most suitable *‘ material” for the
average listener with the average set.
But those who are in search of
real quality (or should it be ‘“ high fidelity *’
this year ?) want something rather better
than this, and we are assured that A.V.E.
gives it. I am afraid that I cannot yet
speak from experience of the system, but
I certainly hope to try it before very long.
Incidentally, the new valve for this purpose
is similar to the class B valve which we
know well, and is officially described by the
makers as comprising * two high-magnifica-
tion triodes having variable-mu characteris-
tics mounted side by side in one bulb.”
It is avajlable for either battery or mains
operation.

A “ Service ”’ Idea
SEE that the suggestion has been put
forward in some quarters that a meter
should be fitted to receivers to indicate the
number of hours that it has been in use.
The idea is, apparently, that a form of
clock should be included in the H.T. circuit,
30 that it is made to operate when the set is
switched on and thus shows at a glance the

Practical #z
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total number of hours during which the
receiver has been in use., It is sug-
gested that this would be useful from the
service point of view, since it would give
some indication of the life of the valves, and
thus, as to their condition. I cannot see
any practical difficulty in the scheme, for,
after all, it is only the same as including
a synchronous clock in the set as is done
in many high-class receivers already,
except that the clock would not always be
in circuit and could not, therefore, be
used for telling the time.

Probably the suggestion could be put to
good use by manufacturers of receivers,
but in my opinion most sets are already
sufficiently complicated, For manufac-
turers, however, if the device were fixed
inside the set it would be of assistance to
their service engineers, and would avoid
the misunderstanding which often crops up
due to the fact that the user explains, after
a fault has developed, that the set is
virtually new and has not been in use for
more than a few hours.

Cell Indicators

HIS is not a reference to some prison
scheme, but is -the name which
naturally comes to one in reference to the
new idea of fitting a ‘‘ condition indicator *’
to the L.T. battery. I am glad to see that
another manufacturer has adopted this
device (you will remember that there has
been one on the market for some time), and
it shows at a glance whether your L.T.
battery needs recharging. There is thus
very little chance of being let down due to
the battery running out in the middle of a
programme, and I am sure all battery users
will be very pleased that this idea is gaining
ground. No doubt, too, many of them will
wish to see the arrangement incorporated
in the H.T. and the G.B. battery, but I
am afraid that this hope will not be
rcalised. The arrangement works on the
condition of the acid, and is really a develop-
ment of the old idea in which pieces of
plastic substance, or small coloured balls,
were placed in the accumulator and floated
or sank according to the condition. Un.
fortunately, with the dry battery the only
indication will be a meter, and I cannot see
the manufacturers selling H.T. batteries
with a méter ready attached! How about
a small cut-out arrangement, which whilst
the current is higher than a certain pre-
determined value, wi]l remain intact, or in
a certain position, and when the current
falls to a given value this breaks or changes
colour ? Now then, manufacturers and
experimenters, here is an idea which will
give you some sleepless nights.

Radio from a Kite

SOME interesting experiments in recep-
tion can be carried out if you are

lucky enough to own a kite. A flexible

wire may be used for the tail, with a lead

carried down the normal kite string, or the

string itself may take the form of wire

(Coptinued overleaf)
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+When attached to a receiver and tuned to a
station with the kite only a few feet from
the ground, the string should be paid out
and the peculiarities of reception noticed.
In addition to the gain in height it may also
be found that peculiar fading effects -are
noticed, due to some apparent screening
pockets in the air, and provided that the
aerial is attached at its end to the receiver,

so that no alteration in length takes place .

which would, of course, affect the tuning
point on the receiver, you may spend an
interesting hour. Try to log one of those
weak foreign stations and listen to the
behaviour of his signal as the kite passes
from one region to another, or try a short-
wave receiver on about 20 metres with a
similar scheme. In this case, of course,
you must keep the aerial rather on the
short side, but if you have access to a large
open space you might walk about—say,
with headphones on and a small portable
receiver, and find that in some spots the
station becomes completely inaudible.

Tuning Coils )
F I were asked to select a component
upon which I receive more queries

than any other, I should put tuning coils
at the top of my list with a long gap between
it and the next item. Readers tell me
that they suffer from break-through, that
they cannot receive stations on the long
waves, or vice versa, that coils do not cover
their respective wave-bands, and so on.
The point is that ready-made clothes must

necessarily suffer from the defects of a

general ‘design intended to cover all
physiques. . The manufacturers supply you
with a coil which is the best possible.for
general purposes. You must adapt it to
fit your set in the same way as ready-made
clothes must be let out or taken in to suit
the frame which will eventuallysupport
them. Coilsreturned tothe makers because
of one of these defects are almost invariably
returned marked O.K. - Yet the trouble
persists. The fact is that you cannot make
a size 9 foot fit a size 7 shoe without a rub
somewhere. Coils which do not suffer
from break-through in London may do so
in Manchester ; no manufacturer can guard
against local conditions. Even commercial
sets are not immune. That little more,
how much it is! Every receiver needs to
be adjusted for the position in which it
operates.

The Satyr
I DO not know whether you have ever
heard this story, but I will risk
repeating it. Once upon a time, a wireless
ham, tired of listening in to our excellent
programmes, decided to take a walk in the
country. Whilst he was ruminating, like
the wool-bearing quadrupeds in the fields,
he came across a satyr—half-man and
half-beast—employed by the local circus
hard by. It was a very cold day, and the
satyr, who seemed of a matey disposition,
said : * How do ?” or words to that effect.
*“ How about a cup of tea at yon hostelry ? ”
Our ham-handed friend, feeling the cold
wind not half =0 much as man’s ingratitude
to the B.B.C. announcers, readily agreed.
They perched at a table, and whilst the
demoiselle was collecting their cups of tea,
he breathed vigorously on his hands, which
were blue with the cold. * Why do you
do that ?» said the satyr, for being half
an animal he did not feel the cold. Upon
being informed that it was to keep his
hands warm, the satyr looked troubled.
Within the fifteen minutes or so which the
average waitress takes to produce the brew
of stale leaves, their orders duly arrived,
and our wireless ham blew vigorously

PRACTICAL AND AMATEUR WIRELESS

Pick-up Connection

IT is a generally accepted fact that
better quality of reproduction can be

obtained with an electric pick-up than

with the acoustic soundbox, and the

connection of a pick-up to a radio receiver

is a fairly simple matter. If a sensitive
component is used, a powerful output
valve may be fully loaded from one
efficient L.F. stage, but if one of the low-
sensitivity types is employed it is neces-
sary to add an extra L.F. stage. The
pick-up in each case should be connected
between the grid of the first L.F. amplify-

ing valve and the required G.B. voltage ;
socket, if the valves are of the battery- :

operated type. When mains valves are
used, one pick-up lead should be con-
nected to the valve grid and the other
to the common negative lead; bias is
obtained automatically by means of a
resistance in the cathode lead.

Pick-up Hum

\VHEN amains-operated L.F. amplifier
]

is employed in conjunction with a

“good pick-up, excellent quality reproduc-

tion may be expected, but it is often
found that a receiver which has a per-
fectly silent background on radio hiims
badly when the pick-up is switched on.

. This is generally due to the use of long

pick-up leads, and, in most cases, may
be eliminated by screening these leads
and connecting the screen covering to the
earth terminal of the set. In order to
prevent the lead-to-screen capacity
from seriously affecting the ganging of
the H.F. tuned stages, when the detector
acts as the first amplifying valve of the
gramophone amplifier, the lead to the
radio-gram switch should be kept as
short as possible. If the hum does not
decrease in intensity when screening has
been effected, it is probable that- the
gramophone motor casing and frante have
not been earthed, and therefore a lead
should be connected between these and
the receiver earth terminal. It is also
important ' that the speaker leads be
kept away from the pick-up.-

Wattage Ratings
OST readers know that voltage is
equal to current multiplied by
resistance, and that wattage is equal
to current multiplied by voltage. Our
correspondence indicates, however, "that
beginners find it very difficult to apply
these simple rules in practice, especially
in connection with the calculation of
resistance wattage ratings. It is probable
that most constructors who read this
paragraph have experienced trouble with
overheated resistances at some time or
other; it is, in fact, a very common
trouble. When designing a receiver it is
advisable to use resistances having a
rating at least 10 per cent. higher than
the actual wattage dissipated across
them when the receiver is in use. This
wattage dissipation is calculated by
multiplying the current squared by the
resistance in ohms, or by multiplying the

voltage dropped across the resistance by :
the current passing through it, the voltage i

drop having been found by multiplying the
resistance in ohms by the current in
amperes.
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“ Why do you do that ?”
said the satyr.” “ To make the tea cooler,”
said the ham. ‘' Then,” said the satyr,
‘T shall resign my post. I am advertised
by the local circus as the world’s most
curious creature, but I must give place to
you. Any person who can blow on his
hands to keep them warm, and with the
same breath blow on the tea to make it
cool, must be an even rarer bird than me.”
The moral I wish to point in this story is
that there are many readers who write to
me about their wireless sets who want things
all ways. They want the sensitivity of
the receiver improved without its selectivity
being affected ; - they want to receive
programmes from the remotest parts of the
earth, and extreme quality from every
transmission received. Such requests
alternate with those for a one-valve set
or a crystal receiver which will receive
American radiations on all wave-lengths,
and ending with the proviso that the receiver
must be able to work a loud-speaker at
comfortable entertainment volume. I am
nosatyr, IfIwere, Ishould bein the same
position .as the one in the legend I have
related, brought up to date, of course, to
suit my purpose.

G.W. Radio ’Phone Number
TLL readers please not¢ that the
correct 'phone number 6f Messrs.
G.W. Radio Ltd., of 7, Chapel Street,
Lamb’s Conduit Street, London, W.C.1,
is Holborn 4434, and not 3334, ds, dueto a
printer’s error, appeared in their advertise-
ment on page iii of cover of our issue dated
July 6th.

“ Childhood" Days ”
ON August 8th the B.B.C. Midland
Orchestra gives a programme entitled
“ Childhood Days.” It is in two half-hour
sections, divided by the Air-do-Wells from
Regional. Reginald Burston, who con-
ducts, has chosen the programme, which
begins with ‘ The Parade of the Tin
Soldiers,” and closes with Romberg’s ¢ Toy
Symphony.” ‘

upon the tea.

SCREENS : THEIR PURPOSE AND
APPLICATION
(Continued from page 539)

cal strength take care also to use to the
full its screening properties. In the first
place, by a careful disposition of the com-
ponents on the upper and lower surfaces
the wiring may be effected in a more
direct manner ; the second and most impor-
tant point is that any chance of interaction
between the leads of the grid and anode
circuits, which raust be avoided at all
cost, can be pre’vented by confining the
gjﬁerent circuits to opposite sides of the
ase.

Fig. 6.—Screened wiring.

Under certain circumstances the use
of screened wiring (IFg. 6) becomes
necessary, but such screening requires
using with discrimination. Another fam-
iliar form of screening is that whereby
most valves are shielded by the application
of a metallic coating to the outside of the
bulb, the earthing arrangements for which
are already completed by the covering

! being connected to the negative filament
i pin as shown in Fig, 7.
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An Anti-microphonic Valve-holder
OMETIMES the detector valve is
suspected of being microphonic, -but
because of the trouble and slight expense
involved nothing is done about it. Here
is a very simple anti-microphonic valve-
holder which will solve the trouble. Wind
round the tapering part of an awl, or steel

VALVE PINS INSERTED IN
LARGER ENDS OF SPIRALS

=¥ SMALLER
i ENDS OF .
2 SPIRALS IN

A simple anti-microphonic valve-holder,

knitting needle, some faxrly thin springy
wire in the form of a spring for about 1}ins.
with about 1/16in. between each turn.
Make four of these, and after removing the
valve from the holder, fit the thinnest
end of each spring tightly down each valve
socket. Plug the valve mto the top ends
of the springs, as shown in the diagram.
——F "E. BraMEY (Whaley Bridge).

A Neat Grid Condenser
VERY neat grid condenser of small
capacity for the detector valve of
a short-waver may be made from two cir-
cular tin discs such as are sold for mending
kettles. A small bolt, No. 6 or No. 8, B.A.,
is passed through the central hole and is

SLEEVING

INSULATING
WASHERS

®= / SOLDERED

A method of making a small grid condenser.

insulated from the upper disc by means of
a piece of rubber sleeving, and bakelite
or ebonite washers. One wire is soldered
to the upper dise, and the other is clamped
between the nuts, as shown in the accom-
panying sketch.—T. A, Brigas (Bath).

= A PAGE OF PRACTICAL HINTSf

-

THAT DODGE OF YOURS!

Every Reader of ‘ PRACTICAL AND
AMATBEUR WIRELESS” must have
originated some little dodge which would

interest other readers. Why not pass it on
i 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, * PRAC-
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd.,, 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on everyitem. Please mote that every
notion sent in must be ‘original. Mark
envelopes “ Radio Wrinkles.” Do NOT.
enclose Queries with your Wrinkle. '

A Plug-in H.T. Connector
WHEN disconnecting the H.T. battery
one is apt to forget the tappings for
the different plugs, and in some cases even
when the tappmgs are memorised a good
deal of time is wasted in getting the plugs
into their respective sockets.

HALF-
UINEA

PAGE

A Variable Resistance

ERE is an idea for a variable resistance
which allows a very accurate adjust-
ment to be made. The metal bush is firmly
screwed into the wooden block, and passing
through it is the screwed rod affixed to the
end of which is a round wooden former.
A complete spiral is cut round the former,
the pitch of which is the same as that of the
screwed rod. Into this spiral resistance
wire is wound.

The spiral is best cut on a screw-cutting
lathe, or the wire may be wound round
parallel, and then staggered the required
amount afterwards.

Thus when the knob is turned, the wire
moves round in exactly the same path as
the screw, allowing the wire to come in
contact with the plunger a little at a time
and not by the length of a complete turn

By making a frame with
strips of wood about 3in.
thick and 2ins. wide, as shown
in accompanying Hlustration,
and fixing a valve holder
to this frame, the H.T.
battery, and also the IL.T.
and grid-bias battery—if a
multi-pin valve-holder is used
—can be connected or dis-
connected with ease, and
there is no danger of inserting
a plug in a wrong socket.” The
leads from the set terminate
in theend of an old valve,each |
lead being soldered to the pin
of the valve. The valve pins can
easily be cleared by heating over
a candle and inserting a piece
of wire in the hollow of the pin. The negative
lead is soldered to the pin which makes
contact to the socket in the valve-holder
that is connected to negative of battery,
and so on.—F. W, Rrrome (Macduff).
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- POWER-DRIVEN

iy MODEL £

AIRCRAFT

e
by
™ F. J. Camm 1
Editor ** Practical Mechanics,” efe. f‘l
Full Details for Building Petrol, Com-
pressed Air, and Steam Engines; ({'

Wheels, Carburetters, lgnition
Systems and .everything the model
requires,

With Over 130 Hlustrations
Only 1’- net
From all Booksellers

Newnes HOME MECHANIC Series

~ v

A usefu! plug-in connector for an H.T. battery.
holder can be mounted on a shorter piece of wood if cabinet

-

!

The valve-

space is limited.

of wire, as i3 common in most resistances.
Three clips, A, B, and C, are provided so
that the loading resistance may be either
in series or parallel with the adjustable
resistance.-

It will be appreciated, of course, that it
is essential that the thread of the screw
which is used, and the thread or * pitch *’ of
the actual resistance winding must be
identical, otherwise the whole advantage
of the device will be lost. To obtain the
correct pitch, mount a pencil in place of
the plunger and rotate the knob, afterwards
wmé-)mg the wire over the pcncll mark.

“SPRING-LOADED
< PLUNGER

|

===

A useful with- fine

resistance

variable
adjastment.
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MORE SUPERHET POINTERS

ESPITE the rapid growth in popu-
larity of the superheterodyne circuit,
it is by no means well understood

by the average constructor, as is evident
from many of the queries on the subject
which are frequently received by the
Free Advice Bureau of this journal. I
believe that most regular readers now have
a good general knowledge of the principles,
and general fundamentals of the system,
but many of the practical details have not
been completely grasped, chiefly because
of the comparative lack of experience with
superhet receivers. This is fairly evident
from several enquiries which have lately
‘been received from readers who wish to
add pick-up connections to sets provided
with A.V.C., and having only a single ‘L.F.
valve—usually an output pentode.

Methods of Connecting a Pick-up

to Receivers Having Diode Second

Detectors are Described, and

Reference is Made to a Peculiar
Form of Instability.

raud

sentative component is the Varley, type
DP. 16.

When the receiver is being used for radio
reception the choke behaves simply as a
series resistance and has thus no effect
on the, normal functioning of the circuit,

but when the switch
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Gt - INOUE TANCE
L. F ChoE =

is turned to the
‘“ gram > position it
makes the LF. valve
suitable for use as
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an excellent low-fre-
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The method of
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up is rather unusual,
or it is wired in
parallel with a
26,000-ohm poten-
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K010 tiometer, which is

itself in series be-
tween the grid ter-
minal of the preced-
ing L.F. transformer
and the grid of the
valve. The po-
tentiometer, which
should be of the

&

Fig. 1.—Showing the method of using the I.F. valve of a superhet, with
second detector, as pick-up amplifier. ]
shown, but the connections are similar in the case of a batlery set.

** Westector

Using the L.LF. Valve for L.F.

It is appreciated that this last valve
cannot be expected to provide sufficient
amplification to signals fed from a pick-up
into this grid circuit, but as the valve is
not preceded by a three-electrode detector,
the usual method of using the latter valve
as amplifier cannot be adopted. This being
the case, the best idea, is to apply the output
from the pick-up to the last L.F. valve
(or to the I.F. valve when only one is used)
and to arrange a system of switching the

output from this valve directly into the.

grid circuit of the output stage, thus
eliminating the second detector. One
satisfactory way of doing this in a receiver
employing a ‘ Westector > for second
detection and A.V.C is shown in Fig. 1,
where a low-frequency choke is included
between the H.T.+ terminal on the in-
termediate-frequency transformer and the
high-tension supply. The “lower ”’ end of
this choke is joined to one terminal of the
usual change-over radio-gram. switch, so
that the choke provides, in conjunction
with the coupling condenser normally
fitted, a choke-capacity circuit. The L.F.
choke should be a good one, with an
inductance of not less than 200 henries
and a current-carrying capacity of about
10 milliamps; these requirements are
fulfilled by the type of choke designed for
use with a power-grid detector, and a repre-

\l

+  ““carbon-track ” or
other non-inductive
type, provides a
means of input
volume control
when the pick-up
is in use, and serves as a ‘‘ stopper ”” on
radio, when it prevents parasitic oscillation
which might otherwise be present.

A=

A mains valve is

its contacts are closed when the pick-up
is in use. This switch provides the
additional function of short-circuiting
the L.F. transformer and so “ muting ”’ the
radio portion of the receiver and preventing
breakthrough of radio signals.

An Alternative Arrangement

A slight objection to this method of
pick-up connection is’that the pick-up
should be disconnected when not in use,
for otherwise the capacity of its connecting
leads is likely to affect the correct working
of the I.F. valve and to detune the
secondary of the transformer. An alter-
native method of pick-up connection
which avoids this difficulty is shown in
Fig 2, where the pick-up is shown included
on the earth side of the I.F. transformer,
virtually in parallel with the decoupling
resistance of the A.V.C. system. It should
be noted, however, that a .0l-mfd. fixed
condenser is included between the pick-up
and the latter resistance to prevent a
short-circuit of the bias supply.

By way of a change, and to include
details suitable for an alternative type of
circuit, a double-diode second detector
is shown in Fig. 2 in place of the ** Westec-
tor,”” but otherwise the arrangement is
similar, since a high-inductance L.F.
choke is again wired in.series with the
primary winding of the L.F. transformer,
and a switch is used to connect the output
from the LF. valve to the grid circuit
of the output pentode. In this case, how-
ever, an additional .01-mfd. fixed condenser
is used in series between the choke and the
switch to prevent short-circuit of the H.T.
supply through the L.F. volume-control
potentiometer.

Despite the inclusion of the latter volume
control it might be desirable in certain
instances to fit a volume-control potentio-
meter between the pick-up and the ter-
minals shown, in order to prevent over-
loading of the LF. valve when used for
low-frequency amplification. Most modern
pick-ups, however, have a built-in control,
which will correctly serve this purpose.

: (Continued on page 555).

When using the simple connec-
tions shown in Fig. 1 it might
sometimes be found that a certain
amount of instability occurs
when the pick-up
is in use,'due to the
fact that this com-
ponent is not actu-
ally earthed, the
earth  connection
being via the secon-
dary winding of the
LF. transformer,
the A.V.C. decoup-
ling resistance 'and
also the load resist-
ance in the ‘ West-
ector” circuit.
Should any trouble
be experienced in
this respect a simple
on-off switch may
be connected be-
tween the points
marked A and B in

Ot MFD
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Fig. 1, and this 14//6‘/

A=

may be ganged with LECocRLING
the radio-gram-
change-over switch

and so wired that

Fig. 2.— Another method of using a pick-up with a modern superhet. In
this ‘case a double diode is used as second detector.
““skeleton " arrangement only, drawn to show the connections described.

The circuit. is a
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T HE popularity of short-wave reception
is due in some measure to the fact
that consistent and . satisfactory

results may be obtained with simple
apparatus. In addition to the attractions
of world-wide reception, this most interest-
ing branch of radio science offers ample
scope to those who are experimentally
inclined.

During the early days experimental work
was the pastime of a favoured few, as
components were difficult to obtain and
prices considerably higher than they are
to-day. Times, however, have changed.
Empire broadcasting and the world-wide
interchange of short-wave programrhes
have created an ever-increasing demand for
short-wave receiving apparatus and com-
ponents.

Under the above circumstance prices are
comparatively low, and the potential ex-
perimenter who is prepared to progress in
casy stages will find that, even though his
means are limited, it is possible to acquire
quite a lot of useful and well-made apparatus
at low cost by carefully studying the
advertisements of those firms who specialise
in the manufacture and sale of short-wave
components.

The purpose of this article is to show
‘those who are experimentally minded how
tomake a start, the procedure to adopt, and
the pitfalls to avoid.

Research and .experimental work as |

carried out in commercial laboratories

follows along certain specialised and pre- |-

determined lines, as to permit each research
worker to follow his own inclinations would
prove to be non-productive. A definite
method of procedure so far as the amateur
experimenter is concerned -is of equal
importance, taking into account that the
desire of the individual is to increase his
knowledge of short-wave circuits, receivers,
and associated apparatus.

Chassis Construction

The foundation of every modern receiver
is the chassis. Aluminium sheet construc-
tion must be ruled out owing to the fact
that chassis and panel combinations of
various sizes will be required, and expendi-
ture must be kept down. , '

Plywood panels cut to size and backed
with copper foil, chassis of the same material
mounted on l}in. runners and copper foil
lined on the underside are recommended,
as they are cheap to make, and if given two
or three coats of clear varnish, are of pleasing
appearance. Water and spirit stains, how-
ever, should not be used for obvious reasons..

Standard panel sizes are as follows:
9in. x 6in., 12in. x 9in., 12in. x 8in., 12in.
x 7in., 12in. x 12in., 14in. x 7in., 16in. x
8in., 18in. x 7in., 20in. x 8in., 2lin. x 7in,,

EXPERIMENTAL

WORK FOR BEGINNERS

Practical Hints on Making a- Start in Short-wave Work, the Procedure

to Adopt, and the Pifalls to Avoid.

24in. x 7in., 26in. x 8in., and of 3/16in. or
}in. thickness. .

Chassis dimensions will be governed
by the length of the panel, and the number
and dimeénsions of the chassis mounted
components. - Two examples are given which
are suitable for a two- and three-valve com-
bination respectively (see Fig.).

If the experimenter wishes to try out a
number of four-valve circuits a 20in. x 8in.
x }in. or 2lin. x 7in. x }in. panel, and a
chassis 10in. wide will allow ample spacing
of components. It should be understood
that the dimensions given may be varied
to suit the panel mounting and baseboard
components. If the constructor keeps in
mind that wiring must be as short and direct
as possible, and that the 'cramping of
components must be avoided, he. will not
find it difficult to decide as to the exact
dimensions of the panel and chassis.
Chassis construction offers one great advan-
tage- amongst others, which is generally
overlooked, i.e., chokes, decoupling, con-
densers and voltage dropping resistances
may be mounted underneath if desired.

=L

Chassis construction. For
a two-valve set the dimens-
ions would 'be as follow
A=12in. or 14in., B=7in., C=74in. to 8in.,
D=1%in. For a three-valve set : A=18in.,
B=7in., C=10in., and D=1}in.

The Choice of Coils

The question of short-wave coils is a very
important one. The once popular two-pin
type which were about three inches in
diameter has definitely gone out of favour.
Whilst this type were efficient they were
bulky, and required a more than ample
space on the baseboard or chassis. In
addition to this the magnetic field created
around them was rather a wide spread, and
in most instances the chief cause of in-
stability.

The valve-base mounting type at present
available commercially have much to
recommend them. Alternatively the experi-
menter may make his own coils, and a
study of various articles published in
previous issues of PRACTICAL AND AMATEUR
WirELESS will show that there is a wide
scope for experiment in this direction.

By A. W. MANN .

If it is decided to use a valveholder as a
coil base one of the five-socket baseboard
type should be used. The extra socket may
come in handy at a later date.

Values of Components

The actual values of various components
will depend upon the circuits chosen as the
basis of experiments. If tuning coils are
purchased select one make and keep to it.
If you decide to make your own coil formers
or wind your own coils the same rule applies.
When commercial coils are used suitable
values relative to tuning-condenser
capacities are usually given by the manufac-
turer. The most suitable capacities for all-
round use, and ease of tuning, are .0001
mfd. and .00016 mfd. Capacities of .0003
mfd. and .00025 mfd. should not be con-
sidered, as their incorporation in a receiver
will make tuning difficult.

The beginner may wonder why the writer
stresses that he should stick exclusively to
one type of coil and, incidentally, its asso-
ciated tuning condemser. So far as the
experimenting beginner is concerned, there
is a very good reason. For example,
suppose three different circuits—a detector
and one low-frequency stage, an S.G.-H.F.
detector and pentode, and an S.G. detector
(that is, one using an S.G. valve as a detec-
tor), followed by a R.C.C. low-frequency
stage, are wired up and tried out in turn,
each receiver incorporating different coils,
what happens ?

The experimenter tunes around during
the initial tests and finds that he is entirely
lost relative to the tuning range covered by
individual coils. Stations heard by chance
must be identified, dial readings noted,
until sufficient data is collected to enable
an approximate idea of coverage to be
obtained.

Providing that the same_coils are used in
conjunction with the other receivers, the
data previously obtained "will be very
useful, although dial readings will differ
due to circuit differences, as may be
expected. If, however, different coils are
incorporated, the aforementioned ground.
work will have to be undertaken afresh.

Do not imagine that I am condemning
coil experiments. The point I wish to make
clear is that the coils you are familiar with
are better than the ones you are not,
relative to coverage. Later, of course, other
types, including dual-range tuners may be
made and tried out, and by following this
procedure you will eventually become
familiar with the different types and the
tuning capacities used in conjunction with
them. Efficiency tests may then be car-
ried out and comparisons made without
having to waste time in finding where you
are working.

(Continued at foot of page 550)
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S.-W. Receivers

Useful Data for Assisting the Amateur to Calibrate a Tuning Dial Direct

T HE beginner usually finds no diffi-
culty in identifying European and
other overseas short-wave stations,

and in due course has at least a rough idea
as to the tuning range of- various coils,
ete. The identification of DX low-powered
transmissions is, however, often difficult
as migrophone announcements are made
in an unfamiliar foreign tongue. Especially
does this apply to South American and
Gentral American transmissions, due to the
fact that new stations come on the air
whilst the older- ones go off, change their
wavelengths, or publish one schedule,
announce another; and work to a different
one altogether.

The old hand, with his calibrated wave-
meter, checks and identifies by "wave-
length in conjunction with & reliable short-
wave station list, but the beginner, how-
ever, is not experienced enough to calibrate
apparatus, which, unless carried out
nccumtely, is worse than useless. There
is no reason why he should not tackle this
calibration problem in ‘another way, and

thus gain experience in calibration pro-
cedure, and the plotting of graphs. The
idea is to calibrate the tuning dial or dials
directly, and the only _qualifications
necessary to do so are ability to tune the
receiver, the possession of an up-to-date
list of short-wave stations, complete with

time schedules and wavelengths, and a

,rough idea of the tuning ranges of your

receiver.

Every station heard should be identified
definitely, the dial reading and coils
used, or tuner-switch positions noted until
sufficient data is obtained to enable the
calibration curves to be plotted.

The data given in this article concerns
stations which .are receivable in the British
- Isles more or less consistently, and where
ever possible, the imost powerful and
reliable transmissions are listed, all of
which are telephony |stations, the majority
being recognised broadecasters.

The average short-wave tuner and coil
combinations cover, as a rule, all wave-
bands between 14 metres and 56 metres.
In a previous article some considerable
time ago the writer dealt with code stations
within these bands, but as there are many
who cannot read code, and short-wave
broadecasting stations are increasing in
numbers, code transmitters for this purpose
previously outlined will be ignored.

List of Stations

The lowest wavelength used by a short-
wave broadcast station is listed as 13.92
metres, and is used by W-8XK for broad-
casting. Between 13.92 metres and 15.5
metres, sixteen transmitters are listed.
Unfortunately, - with the exception - of
W-8XK, all are commercial phones. The
most easy to identify are PSA (Rio de
Janeiro), which calls WKK or WLK during
daylight on 14.23 metres.

PMA 1550 metres (Java) radiates
gramophene records around noon daily,
later calling Amsterdam then scrambles
speech. Below this is DFA {15.58 metres
(Germany) heard. around 3 p.m. PLE
(15.93 metres)’ working Holland from
11 a.m. daily.

Twenty-one ' stations are listed using
’phone or broadcast between 16.06 metres
OCL (Peru) ard 16.92 metres HSP (Bang-
kok, Siam). GSC (16.86 metres), and
W.3XAL (16.87 metres), are most useful
calibration points.

In the 17-metres band between 17.10
metres VWY . Poona (India) and WOO
17.52 metres (U.S.A.) are five commercial
’phones WOO and VWY, which should
be listened for when testing intelligible
speech, Position B. The same applies to
KWO (California, U.S.A.) on 19.47 metres.

Between 19.52 metres and 19.84 metres
are ten broadcasters: HAS (Hungary)
(announces 'Budapest) (19.52 metres), DJ
(19.63 metres), DJB (19.73 metres), HVJ
(19.84 metres).

In the 20 metres band, HBJ (20.60
metres), and amateur phones, may be
heard carrying out experimental trans-
missions at intervals, HBJ being located
at Geneva.

In the 21.70-23.45 metres band are
eighteen listed transmitters, mostly com-
mercial ’phones, CGA-3 (22.58 metres) may
be heard working ships during the day—
call CGA-3 (Montreal).

On 23.38 metres is Radio Maroc of
Morocco heard Sundays between 12.30
pm. and 2 pm. lAC (23.45) Coltarno
works ships during the mornings, and often
uses English language.

The most reliable points to follow up are
CT-1GO (24.20 metres) (Parede, Portugal),
CTICT (Lisbon), 24.53 metres, and FYA
(25.23 metres), (Pontoise, France), DJD
(25.49 metres) (from noon).

28.14 metres Nazaki (Japan), from 8 a.m.,

28.51 metres VK-2ME-VLK, 6 to 11 a.m
are also worthy of note.

LSX (29.98 metres) is a well-known South
American on the air daily for an hour from
11:15 p.m. Wednesdays. EAQ (30.40
metres) daily from 9.15 p.m. provides a
useful point. 2RO (30.67 metres), DJA
(31.38 metres), GBC (34.56 metres), CNR
(37.33 metres) followed by a number of
40 metres band British amateur ’phones
will complete matters, and avoid the
difficulty of attempting to catch com-
mercials by chance on intelligible speech.

The 40.60 metres-49.02 metres band is
shared by over forty stations, including
twenty-nine broadcasters. The most
suitable for our purpose are HB9B (42.14
metres), 9 p.m.-9.30 p.m. Thursdays.
REN (45.38 metres) (Moscow), 6 p.m. to
11 p.m., CT-1GO Parede (Portugal) (48.40
metres), from 12-20 a.m. Tuesdays to
Fridays (see later schedules), W-8XK
(48.86 metres) from 9.30 p.m. daily,
W-3XAL (49.18 metres) Monday, Wed-
nesday and Friday, from 10 p.m., also on
Saturdays from®10 p.m. to 4 a.m, Sunday
morning. W-9XF, also use this wave-
length CP 5 La Paz (Bolivia), 49.34 metres,
from 1 s.m. daily, OER-2 (Vienna) from
2 p.m., GSA (49.59 metres), 3.45 p.m.;
RW59 (Moscow) (50 metres) from 8 p.m.
daily. HAT (55.56 metres) from 1 a.m,
Mondays (Budapest) ; .GBC (60.26 metres)
working ships at irregular intervals, .also
CGA-8 (61.15 metres). RV-15 (70.63 metres)

-from 6 a.m. daily together with 75.80

metres amateur ’phones will enable the
beginner to compile all the data necessary
to calibrate his receiver tuning dial directly.

In conclusion, accuracy is most desirable,
therefore make quite sure.about the call
letters heard, check the schedules where
givén in this article against one of the many
available in World-Radio, and Short-Wave
Organisation journals in order to note
possible changes.

It will be noted that gaps between wave
bands have been made by the writerinten-
tionally because coils usually overlap in
tuning ranges, and stations heard at maxi-
mum range on one are often at minimum
range on the next hlghest coil. Search for-
the stations given, and in addition log the
dial readings, ete., of all stations identified
but not listed in this article. The more
points of calibration obtained the greater
the accuracy of your calibration charts.

A SHORT-WAVE HINT;

The Short-waver’s Loud-speaker

In short-wave work to-day the loud-
speaker is gradually ousting ’phones, but
the speaker used must be a sensitive one.
I have been testing several speakers for
sensitivity recently, and have found that
the smaller moving-coil models are almost
useless where short-wave work is concerned.

Those with a very large permanent
magnet, or a mains-energised model are by
far the most useful, being responsive to even
the weakest 51gnal F¥or those amateurs
who have mains handy T would suggest that
a8 cheap and excellent loud-speaker for
short-wave work would be a mains-excited
moving-coil one. This could be run direct
from D.C. mains or from A.C. with the
addition of a Westinghouse H.T.12 rectifier
and a 4 mfd. condenser, as shown herewith.

The speaker should have a field-winding
resistance of 2,500 ohms, and if connected
as shown, and fitted with a hum-bucking
coil (as all modern speakers are) there will

no hum. The sensitivity of such a
speaker will probably' come as a revelation
to many.

Ac.(Ngr USED)
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Cncuxl diagram for a mains-energised moving-
coil speaker for s.=w. receivers.

EXPERIMENTAL WORK FOR
BEGINNERS (Continued from page 549)
Checking Tuning Range Coverage
When more experienced, full advantage
can be taken of that most useful piece of
apparatus, the calibrated oscillator, the
construction and calibration of which will

1 prove to be most interesting, and which will

enable the tuning ranges covered by different
types of coils to be checked accurately.
Spare components, such as resistances, grid
condensers, and leaks, if sound in every
way, may be used for experimental purposes.

Good class L.F, transformers and outpnt
chokes will also prove satisfactory. The
maker’s name is a useful guide in connection
with components of this type.

Whatever components are required, avoid

.| the temptation of using what is usually

referred to as junk. Junk-box receivers
may function, but the fact remains that
good components will undoubtedly ensure
the most satisfactory results.
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Automatic A’e/dys—: How They ork!

In This Article the Author Deals With Various Forms of Relays and Their Uses

HE development ot the electro-
magnetic-mechanical relay has
been closely linked with the evolu-

tion and perfection of the telephone system.
It represents the harnessing of magnetism
in perhaps its most useful form, viz., that
of a robot. Next to the valve, it is un-
questionably one of the wonders of science,
in that it can be made to perform endless
feats in all branches of radio, electricity,
and even more important, in industry.
With regard to the telephone, it would be
true to state that the modern automatic
exchange would not be possible without it.
Rather than delve here into the intricacies
of the telephone apparatus controlled by
relays, the writer would suggest that the

By G. V. COLLE

which is normally a flat piece of soft iron
mounted on springy metal, or a similar
support, and close to the end of the iron
core. Instead of the usual make-and-break
contacts and hammer, as fitted to a bell, the
armature carries a small piece of metal with
electrical contact points mounted on it
which can contact with corresponding
adjacent ‘‘ blades.””  Obviously, the ar-
mature can be arranged to contact with
innumerable electrical blades or, if it is
controlled by a sufficiently powerful electro-
magnet, it can force a whole bank of con-
tacts together. Indeed, it is easy to see
that the system lends itself to hundreds of
different arrangements. If these local con-
tacts are joined to various electrical
machines, a single press-button,

H or switch, in series with the current
supply to the electro-magnet (con-
stituting the master control) will
set into action, by means of the
armature, all the apparatus con-
nected vid the local contact blades.
In consequence of the foregoing
facts, it is not surprising that one
can find relays actuating circuits
passing tiny currents of a few
milliamps, up tothosegiantdevices
controlling hundreds of amperes.
The latter types are usually known
as magnetic breakers and auto-
: matic cut-outs, bfit funda-
mentally they function the
same as the extremely sensi-
tive relays used for most
radio purposes. It also follows
that the construction of a re-
laymust vary according to the
apparatus itis to control and,
consequently, one can find

An American automatic system for providing full remote

control.

reader should visit the G.P.0. Stand at the
next Radio Exhibition, where he will
probably be afforded an exact idea of the
part played by these devices. Alternatively,
most chief telephone exchanges are open to
inspection.

The relays used with radio receivers have
chiefly been confined to the remote control
of the set and to operate the latter by means
of loud-speaker plug points.

To-day only about three English firms
make relays for radio purposes, although
they are used to an increasing extent on
electronic principles for industrial use.
Simply explained, this means that machines
are controlled by photo-electric cells in
conjunction with relays to start or stop the
driving sources in the event of something
going wrong.

We are concerned for the moment, how-
ever, only with the application of relays
for radio reception control and, in order to

visualise the possible applications, it is-

necessary to understand their general
function.

Working Principles

The basic arrangement is very much the
same as an ordinary electric bell, that is, an
electro-magnet and armature or ‘‘ trem-
bler.”” When a current is passed through
the eoil surrounding the iron core, it creates
a strong magnetic pull on the armature,

literally hundreds of types
in the catalogues of those
firms specialising in them.
When automatic-volume-
control first made its appearance in radio
sets, a number of the more sensitive tele-
phone relays were adapted, by very slight
modifications, to the circuits. Owing to
unfavourable effects in the H.F. amplifier,
over which the designers had little or no
control, such units were not completely
successful and were later eliminated in
favour of non-mechanical valve relays.

Varied Uses

Where less sensitive relays can be
employed, quite a useful list of possible
radio applications can be envisaged, some
of the following being quite obvious and
practical—(1) Remote control of the on-off
switch in all those rooms within earshot
of the set, or (2) a loud-speaker jack in
each room, so that the insertion or with-
drawal of a plug connected to a portable
loud-speaker controls the set. A number of
loud-speakers can be used simultaneously,
the first loudspeaker jack to be inserted
switching on the receiver, and the last one
to be withdrawn switching off. (3) An
automatic telephone type dial, the pulsa-
tions of the make-and-break actuating a
relay which controls at the set a pawl
engaging with a ratchet wheel. The
ratchet wheel can either turn a switch
controlling a number of pre-tuned circuits
(pre-set condensers adjusted to a number of
stations of entertainment value) or other-

wise an ordinary gang-tuning condenser.
(4) Remote adjustment of the volume
control can be achieved with a separate
relay, working on the same principle as
thg tuning system, the volume control itself
being chosen to operate in steps rather
than by gradual movement.

There is no difficulty in connecting the
receiver to the remote-control panel, as a
multiple flexible cable having as many
separate conductors as required can be
obtained with a neat overall braided cotton
covering to match existing furnishings, or
in neutral colours, to be inconspicuous.
Furthermore, it is not always essential to
have completely rotary (360°) tuning
condenser and controls in the set, because
two similar relays can be mounted to
operate in opposite directions, a ‘‘ reverse >’
or “‘retard ”’ switch being provided on the
remote-control panel.

If one wishes to know whether the set is
agcurately tuned, it is possible to mount a
visual tuning indicator at the control end
and connect in the usual H.T. lead to the
controlled valves, the only precautions
necessary being to provide two adequately
insulated conductors and decoupling con-
densers at the receiver end of the leads. A
further refinement in the case of pre-set
tuning could take the form of remote
control of trimmer condensers, but the
combinations are endless.

Photo-electric Cells

Photo-electric or light sensitive cells can
be classified as non-mechanical relays in
that these units change their internal
resistance according to the intensity of the
light impinging on them. By directing a
beam of light on a cell and connecting it to a
valve amplifier, one is provided with a
system which has innumerable possibilities.
The passage of a solid or light-excluding
object between the light beam and cell wifl
cause a strong impulse to be transmitted
to the object electrically controlled. Among
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The internal arrangement of the Bulgin relay.

the applications of these devices one can
name burglar alarms, printing and paper-
making machines (the light beam is con-
tinually interrupted, except in the case of a
break in the paper when the cell stops the
driving source), extracting unlabelled tins
in a canning plant (B.T.H. make this
device), and operating doors to lifts and
kitchens of restaurants (G.E.C.).
(Continued overleaf)
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The combination of photo-electric-cell
licht beam in conjunction with electro-
magnetic-mechanical relays, with or with-
out valve amplifiers, opens yet another
field of application. It is quite impossible
even to begin naming things which can be
controlled in this section, because the manu-
facturing specialists claim they are able to
devise robot arrangements for appliances
which previously necessitated some form
of manual operation. It is interesting to
observe that so far such ingenuity has been
confined to scientific investigations in
laboratories.

Although relays in relation to radio
reception cannot solve as many problems of

PRACTICAL AND AMATEUR WIRELESS

control as in industry, yet they undoubtedly
offer valuable scope for investigation in the
the case of cripples, hospitals, hotels and

The Bulgin relay for use as a remote control,
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for those who are loath to leave their fireside
.armchairs.
For the benefit of interested readers, we
append a list of leading relay makers :—
Automatic Electric Co., Ltd.,” Strowger Works,
Liverpool, 7.
The General Electric Co., Ltd., Magnet House,
Kingsway, London, W.C.2.
Siemens Bros. & Co., Ltd., Relay Automatic Tele-
%hgne Scction, 38, Upper Thames St., London,
.C.4.

Telephone Manufacturing Co., Ltd., Hollingsworth
‘Works, West Dulwich, London, 8.E.21.

Gent & Co., Ltd., Faraday Works, Leicester.

Standard Telephones & Cabies, Ltd., North Woolwich
London, E.16.

A. F. Bulgin & Co., Ltd., Abbey Road, Barking,
Essex (radio type). = .
Radio Furniture & Fittings, Ltd., 106, Victoria

- 8t., London, S.W.1 (radio type).
W. H. Sternefeld, 178, Gloucester Terrace, London,

W.2 (radio type).
British Thomson Houston Co,, Ltd., Rugby, England.
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interested in &
picking up
ship-shore transmissions and vice versa, a
few details regarding the channels used by,
say, the new French: liner Normandie
(call-letters : FNSK) may prove useful.

As a rule, when within relatively a short
distance from either her home port, Le
Havre (France), or the English coast,
communication is established on 65.72
metres (4,565 ke/s), the opposite number
in Paris (TY12) working on 71.68 metres
(4,185 kefs). If Rugby GBC is required,
the Normandie calls on 67.72 metres
(4,430 ko/s), the English station replying
on 60.30 metres (4,975 kc/s). Later, during
the early evening hours, the ship uses a
lower channel—namely, 33.19 metres.
When at a greater distance, say, in mid-
Atlantic, the shore transmitter utilises a
wavelength of 24.35 metres (12,330 ke/s),
and the Normandie, 22.70 metres (13,215
kefs). Possibly other channels may be
tested out at various times for radio tele-
phony, but the ones given are those which
were adopted on her first trip.

Signals from the CSL 500-watt short-
wave transmitter of the Portuguese National
Broadcasting Station at Lisbon can be
fairly well heard on most nights on 48.78
metres (6,150 ke/s) between B.S.T. 19.00
and 23.00 ; there is also a broadecast between
midday and 13.30, but this does not appear
to bé a regular feature. As a rule, the
medium-wave programme is relayed, and
in almost every instance the writer has
noticed that announcements are given out
by a woman. In connection with the
planned development of the Portuguese
network, a 20-kilowatt short-wave station
is to be installed at Barcarena, at a cost
of some twenty thousand pounds, in order
that Portugal may establish a link with its
oolonies overseas as well as withits nationals
in Brazil and other districts in the North
and South American continents.

VE9HX, Halifax, on 49.1 metres (6,110
ke/s) would seem this year to have taken
over the duties formerly carried out by
the N.B.C. stations, inasmuch as every
Sunday morning, between B.S.T. 04.00-
06.00, the studio broadcasts urgent mcé-
sages and even complete letters to trappers
in the North-West Territories of Canada

from their relatives in less rigorous climes.

VE9HX comes on the air daily at B.S.T.
22.00 with the Canadian National Song
(O Canada) as an opening signal.

Just above the Canadian station you
may find W9XAA, on 49.34 metres (6,080
ke/s), which, owned by the Chicago Federa-
tion of Labour, relays programmes from
WCFL, Chicago, a medium-waver in the
N.B.C. Blue Network. The short-waver

has recently installed a-new aerial which
has been made directional to Europe, and
in consequence is anxious to learn how
the transmissions are being heard on this
side of the Atlantic. Reports may be sent
to W9XAA, American Furniture . Mart
(20th Floor), 666, Lake Shore Drive,
Chicago (Ill.). Broadcasts are carried out
between B.S.T. 21.00 and 06.00.

I learn that the Westinghouse Electric
and Manufacturing Company, in order to
test the possibilities of ultra-short waves
for television transmission and so on, is
now operating three 50-watt stations at,
respectively, Philadelphia, Pittsburgh, and
Boston. These experimental transmitters
relay the programmes of KYW, Phila-
delphia, KDKA, Pittsburgh, and WBZ,
Boston, on 5.4 metres, or 55,500 kilocycles,
and reports from listeners are desired.

YV6RV, Valencia (Venezuela), which
has been a ‘‘ three star > South American
for some months and is now working on
46.01 metres (6,520 kc/s), possesses a
regular daily schedule of two series of
broadcasts—namely, from B.S.T. 17.30 to
18.30, and from 23.30 to 03.30. It is the
latter which has been picked up so regu-
larly. In the call, reference is made to
two channels, 6,520 kilocycles and 1,350
kilocycles, the latter being the frequency
used by the broadcasting band station of
which the programmes are relayed.

It is reported that experimental short-
wave transmissions are being carried out
by Captain A. W. Stevens, one of the two
adventurers connected with the forth-
coming U.S.A. Army National Geographic
Stratosphere Ascent. The site of the
transmitter is Rapid City, South Dakota,
from which the flight is to be made. The
wavelength utilised is 23 metres (13,500
kilocycles).

TGX, Guatemala City, which has been
reported at times on various wavelengths,
has now been found regularly transmitting
for some days on 52.45 metres (5,720 ke/s)
between B.S.T. 01.30 and 03.00. Un-
fortunately,inits immediate neighbourhood
—only 5 kilocycles away—OXL, Skamle-
baek (Denmark), a 20-kilowatter (52.40
metres), works intermittently throughout
the night and frequently swamps the South
American signals.

Considerable activity prevails in Italian
official wireless circles in respect of the
development of the short-wave network,
and the T2RO transmitters are being
brought into line to supply a world service

much in the- same way as Zeesen and |

Daventryy,

watt trans-
mitters on the following channels: 25.4
metres (11,811 ke/s); 31.13 metres (9,635
kefs); 31.25 metres (9,600 ke/s); 42.98
metres (6,980 ke/s), and 49.30 metres (6,085
ke/s). The present schedule of broadcasts,
which is still in a skeleton stage, is as
follows : for the Far East (including Japan)
(25.4 metres), from B.S.T. 14,15-15.16 daily;
for South America (31.13 metres), B.S.T.
00.45-02.15, Wednesday, Friday, and Sun-
day; for Canada and the U.S.A: (31.13
metres or 31.25 metres), B.S.T. 23.00-00.30,
Monday, Wednesday, and Friday; for
North Africa, daily (31.13 metres), B.S.T.
13.15-14.00; and, irregularly, for North
America (49.3 metres) after midnight.
Tests are also being made with Tripoli .
on 42.98 metres (6,980 kefs), and this is
the channel which, no doubt, will be used
for the daily service. ICK, Tripoli, has
been using 51.6 metres (5,825 ke/s), 31.71
metres (9,460 ke/s), and 29.30 metres
(10,240 ke/s). As regards the Daventry
Empire service, the B.B.C. has brought
GSL into being, following a series of tests ;
it is on 49.1 metres (6,110 ke/s), and may
be heard between B.S.T. 20.30-22.00 (Trans-
misgion 4).

Items of Interest from U.S.A.

In the United States, two items of news
are of interest to us. The first concerns
WS8XK, the short-wave transmitter of
KDKA, East Pittsburgh, which now adver-
tises its summer time-table as under : from
BS.T. 13.00-01.15 (19.72 metres, 15,210
kefs); 01.15-04.00 (25.27 metres, 11,870
kefs), and 04.00-07.00 (48.86 metres,
6,140 kefs). The 13.93-metre (21,540 ke/s)
channel is now onl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>