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ROUND THE WORLD OF WIRELESS

Understand Your Valves

MANY constructors spend a considerable

amount of time and money on the
component parts of a receiver and in many
cases are disappointed in the results which
they obtain from experimental equipment.
In some cases it may be found that the
failure of a proposed circuit to function
properly is due to the use of a wrong type
of valve, and the valve is often taken for
granted. Any type is considered good
enough to use for test purposes, whereas
it may be possible that the circuit would
act quite differently if another valve was
used. In order that readers may have a
better understanding of the differences in
valves and the features associated with
them, the majority of the articles in this
issue are devoted to valve data and asso-
ciated subjects, and it is hoped that these
details will enable imnproved results to be
obtained by using more suitable valves or
circuits for the valves on hand. It should
also be remembered that a valve does not
last imdefinitely, and although it may con-
tinue to function for years the emission
may have suffered from continued use, and
the mere replacement of the valve by one
of exactly similar type may give greatly
improved results.

Sponsored Programmes

T has been suggested in certain quarters
that the B.B.C. is considering, or
preparing to consider, the introduction of
sponsored programmes. We understand
from the B.B.C. that there is no foundation
whatever for this suggestion.

Mr. R. d'A. Marriott

HE B.B.C. announces that it has
appointed Mr. R. d’A. Marriott to be
its war-time representative in Paris. H
Marriott’s task . will be to facilitate the
closest possible co-operation between the
British and French broadcasting authori-
ties and to co-ordinate the B.B.C.’s growing
activities in France in non-technical fields.
Mr. Marriott joined the B.B.C. in 1933.
For some years before ¢the present war he
was the B.B.C.’s liaison officer with foreign
broadecasting organisations. Since the war
he has taken an important part in the
organisation of the Monitoring Service.
He will take up his new duties on May 6th
next.

“British and Proud of It”

RNEST LONGSTAFFE produced re-
cently his first version of ‘‘ British

and Proud of It,” with four comperes, one
for each of the four countries. On May 3rcd
he intends to have four comméres. Some-

how, it is not difficult to imagine that at
one time or another there may have been
four comperes to one programme ; but four

: Our Special Book Offer i
RADIO TRAINING MANUAL ;
for the Services and the Trade.
Readers who have been collecting Tokens
¢ from No. 1in connection with our special
offer now have the four Tokens re-
quired, and should claim their Book
to-day.

The Voucher on which the Tokens
must be affixed, together with postal:
order, should be posted at once, and your ;
copy of the RADIO TRAINING :
MANUAL will be dispatched within
: 14 days.
: If you have mislaid any of your four:
Tokens you may complete your Voucher ;
by sending up Tokem No. 5. No. 5
will be given in next week’s PRACTICAL
WIRELESS.

Readers who have just begun to collect
Tokens must wait until they have four
numbered consecutively before sending
them in.

Special arrangements have been made
for those who overlooked the original
offer. They should apply for a Voucher
to PRACTICAL WIRELESS Presenta-
tion Dept., Holford Sauare, London,
W.C.1 (Pref.), enclosing a penny stamped ;
addressed envelope marked “Printed
Matter.”’ The Voucher gives full
particulars of the offer.

omonanen one

s,

Editorial and Advertisement Offices :
“ Practical Wireless,”’ George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
Ww.C.2. ’Phone : Temple Bar 4363.
Telegrams: Newnes, Rand, London.
Registered at the G.P.O. as a newspaper and
for tr issi by C dian Ma ine Post.

The Editor will be pleased to consider articles of a
practical naturs suitable for publication in
PRACTICAL WIRELESS. Such articles should be
writlen on one side of the paper only. and should ;
contain the name and nddress of the sender. Whilst i
the Editor does not hold himself responsible for
manuzcripls, every effort will be made to return
them f a stamped and addressed enmvelope is
enclosed.  All correspondence intended for the
Editor should be addressed : The Edilor, PRACTIOAL
WIRELESS, George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless apparatus und to our effurts to keep our
readers 1n touch with the latest developmen?s, we give
no warranly that apparatus described tn our
columns 13 not the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS i3
specifically reserved throughout the countries signa- &
tory to the Berne Convention and the U.S.A. *
Reproductions or imitations of any of these are
therefore expressly forbidden. PRACTIOAL WIRE-
LESS incorporates ** Amateur Wireless.”

¥

SRS

commeres is a very different matter and
probably unique in the annals of broad-
casting. At the time of writing, their
names are not yet known, but a thorough
bid is being made in England, Scotland,
Wales and Treland to find the woman who
is really representative of her country.
In the last programme, the great wealth of
song and story which is the heritage of each
country was well represented.

Mr. Amery to Broadcast

AN appeal on behalff the British Social
Hygiene Council will be given in the
Home Service programme on May 5th by
Mr. L. 8. Amery, M.P. It is an unfortunate
fact that the vast majority of young people
are still without proper information or guid-
ance on sex behaviour, and this ignorance
may lead to individual tragedies as well as
serious results for the health of the commu-
nity and of future generations. Fortunately,
up to date the incidence of preventable
diseases is far less than during the last war.
For the last twenty years the British Social
Hygiene Council, recognised by the Ministry
of Health and local authorities, has been
working actively to eradicate such diseases.
Already, one disease has fallen by over 50
per cent. To prevent the ground already
won being lost and the damage of the last
war repeated, the Council’s educational
work both for Service and civilian men and
women 13 essential and urgent. This work
isessentially directed towardsthe protection
of family life.

Children’s Hour Fable

“ T 'HE SINGING ASS ” is the title of the

Asop fable which occupies ten
minutes of the Children’s Hour on May 4th.
It will be retold with words and music by
Henry Reed, who has already done much
work with fairy-tale and fable adaptations.
Also on the same afternoon will be a variety
programme which will include Edith and Vi
on two pianos, the Three Semis, Francis
Walker with his harmonica and accordion,
and Wilfred Pickles.

“Meet the Family”

ON May 3rd Martyn Webster will revive

a farce with music by the Melluish
Brothers, called * Meet the Family,”” which
was last produced from Birmingham in
January, 1934. The Melluish Brothers are
renowned for their burlesques—an excellent
example of their work, * Only a Mill-girl,”
has already been broadcast, but it is not
often that they attempt actual farce. Since
its radio performance ** Meet the Family
has become a great favourite with amateur
actors.
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VALVE TYPES EXPLAINED-3

The Third Artiéle of This Series Deals with the Screen-grid
and Pentode Types of Valve,

O far we have dealt with diodes and
triodes, and have seen that the latter
are produced in several types, but

for the purpose of classification it ean be
assumed that the three groups given below
cover all general requirements. The first
of these would embrace those triodes
suitable for high-frequency amplification
and those which form efficient detectors.
Jt will be remembered that such valves
have a high magnification factor and an
impedance between 15,000 and 30,000
obms. The second groun would cover
those triodes specifically designed for low-
frequency amplification, and, as already
explained, in consequence of the work
they have to undertake, they usually have
a lower amplification factor and impedance.
Values between 8,000 and 15,000 ohms are
normal for valves coming within this
section. The last group is solely concerned
with those types which come under the
heading of power valves, and they are
intended for the output stage of a receiver
or amplifier. Owing to the fact that they
have to handle a much larger signal than
the valves which precede them, they have
the lowest impedance of all; in fact, the
value might be anything between 1.500
ohms and 5,000 ohms. The amplification-
factor is, of course, reduced accordingly.

Screen-grid Valves

The next valve type in order of popu-
larity is, undoubtedly, the pentode, but
before any consideration can be given to
it, the screen-grid valve must be explained,
as this will then keep them in their proper
sequence as regards the number of elec-
trodes employed in their construction.

The screen-grid valve, or to give it its
correct technical
name, the tetrode
(tetra meaning
five), consists of
nothing more than
an additional grid
added to a triode
assembly. This,
then, now gives us
the filament or
heater, the anode,
the control grid
and the additional
grid which is
known as the
screening grid.
The fifth electrode
has a grid or mesh
construction
similar to the
control grid, but
its gauge, i.e., mesh, is very much finer,
and it is located between the grid and the
anode. It is rather difficult to understand
its purpose without going into technical
matters and characteristic curves, but as we
are avoiding such items in these articles,
it is hoped that the following description
will make matters quite clear.

When it was desired to increase (amplify)
the signal before it reached the detector,
in the early days of the thermionic valve,
use had to be made of the triode, owing to
the very good reason that nothing better

—>=H Tt

=

The order of location of the
three grids in a pentode
valve.

was then available. Owing to the charac-
teristics of thosc valves, plus other items,
it was not possible to obtain a very high
degree of pre-detector (H.F.) amplification
without introdueing that very undesirable
item known as instability, or, in other words,
lots of whistles and shrieks and very little
amplification. One of the main factors
which contributed to this very unsatis-
factory state was the fact that the triode
allowed a certain amount of energy to be
passed from the anode back to the grid, and
this, especially when the two circuits were

HT+

The electrode arrangements for the diode

(left) and the triode (right) are shown here.

‘tuned to the same wavelength, caused the

valve to act as an oscillator. This passing
back of energy from one electrode to
another (feed-buck) was chiefly due to the
two electrodes forming a very minute
condenser which provided the valve with
what'is described in valve-makers’ leaflets
as inier-electrode capacity. Valve designers,
realising that until the value of this minute
condenser or its effects could be rendered
so small as to be negligible, no worth-while
amplification would be possible, set about
the problem seriously. The result is the
screen-grid valve; it was found that by
introducing the second grid between the
first and the anode, the inter-electrode
capacity could be enormdcusly reduced,
and the characteristic of the valve so
affected that it was possible to obtain an
exceptionally high degree of amplification
rogether with perfect stability, provided
that, of course, certain common precautions
were taken with the lay-out of the com-
ponents and the operating voltages.

To enable the screening-grid to carry
out its functions to the full, it has to be
maintained as a positive voltage with
respect to the filament or cathode, in a
similar manner to that of the anode.
The chief difference between the voltages
applied to the anode and the screening-grid
is not one of polarity (they both have to be
posttive) but of value. The voltage on the
screen is usually in the neighbourhood of
half that applied to the anode. The
valve-makers always quote the most
satisfactory voltage values for both elec-
trodes.

The impedance of these valves is of a
very high order, when compared with other
types, the figure being in the region of
300,000 ohins and more, while the ampli-
fication-factor also rises to the amazing
figure of 330, to quote but an average value.

By L. O. SPARKS

Variableemu S.G.’s

The term variable-mu is applied to valves
of the S8.G. and pentode types which are
used for H.F. amplification purposes to
denote that it is possible to vary their
amplification factor. The expression “mu”
is another term for amplification factor.

Valves of this type are similar in con-
struction, but their characteristics are
different from that of the ordinary S.G. or
pentode valve, inasmuch that their oper-
ation can be affected by varying the bias
applied to the grid. With an ordinary or
straight type of S.G. valve, its grid coil is
normally returned to the negative earth
line, but with one of the variable-mu type
it is taken to a source of negative grid-hias
which ecan bhe varied according to the will
of the operator. As this variation increases
or decreases the amplification factor
acecording to the value of the negative bias
supplied, it forms a very efficient type of
pre-detector volume-control and also intro-
duces other certain desirable features.

To sum-up the screen-grid valve, we can
say that it is primarily designed for use as
an H.F. amplifier, but in addition to its
original purpose, it is now quite widely
used as a detector and in certain instances
as the first valve in an L.F. amplifier when
exceptionally high amplification is required.

In spite of the numerous advantages a
screen-grid valve offers over the triode it
has, however, certain defects which the
technicians in their quest for super-
efficiency decided could be removed with
advantage. For a more complete technical
description of the problems involved, the
reader must wait until he is more fully
conversant with the items mentioned in the
previous articles, therefore, it must suffice
at this stage to say that the characteristics

‘——"HJ.'*

Note how the second grid is inserted in
lhe{ S.G. valve.

of the S.G. valve were considerably im-
proved by the simple process of adding yet
another grid.

This third grid has a much coarser mesh
and is inserted between the scrcening grid
and the anode. It is actually situated
nearer the anode than to the sereening grid ;
in fact, its position with relation to these
two electrodes is rather critical. To
differentiate between the three grids now
in use, the last one vo be added is known as
the suppressor grid, and it is either con-
nected internally to the filament or cathode
or, in the case of multi-pin bases, it is
brought out to a separate pin.
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llmportant Points Regarding H.T., L.T. and G.B. Supplies

for Battery and Mains Valves.

LSEWHERE in this issue the impor-
tant points regarding the selection of
valves, and the various types, are

explained, but it is also important to know
how to install the valves in a receiver—that
is, the various methods of obtaining L.T.
and H.T. supplies for different types of
valve and different types of receiver. First
and foremost, the heater or filament supply
must not exceed that recommended by the
_makers or the life of the valve will be
impairad. With indirectly-heated valves,
tkat is, those which have a cathode which is
heated to obtain the necessary electron
stream, it is also_essential to see that the
valve is not under-run. A low temperature
may cause unsatisfactory performance, and
also will reduce the valve life. Operating at
too high a temperature will also shorten the
life of the valve. Therefore, the voltage
applied to heaters or cathodes should always
be measured across the valveholder ter-
minals with a good meter. A.C. types of
valve may be operated direct from a trans-
former, whilst D.C. valves may be operated
from dry batteries or through a mains
dropping resistance from D.C. mains.

= ()
-
-
-
- HT-

- 66+

. 2
<
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By W. J. DELANEY

cathodes should be joined to the negative
terminal on the cell. These remarks apply,
of course, to those valves which are not to
be biased as described later.

H.T. Supplies

H.T. may bhe obtained from dry batteries,
from banks of accumulators, from D.C
mains through a smoothing choke, or from
A.C. " mains through-a transformer. and
rectifier. The latter may be a wvalve or
metal unit, but the output from either is of
the pulsating D.C. type, and must therefore
be smoothed in the same way as that from
D.C. mains. In all cases the smoothing
consists of a high inductance iron-cored
choke having a- large capacity fixed con-
denser connected on each side of it joined to
the negative line. The maximum rating
given by the makers should not be ex-
ceeded or the valve life will be shortened.

Scteen Voltages
Valves having a screening grid—H.F.

“pentodes, L.F. pentodes, 8.G. valves or
output tetrodes — must have a positive

3 =

68,
B S X

{000

Filaments or heaters (they are both
regarded in the same light although in the
case of the former type the emissive element
is on the filament and in the latter case the
heater is merely used to make the cathode
hot, and it is this which has the emissive
coating) may be joined in series or parallel.

Filament Circuits

With battery valves the usual procedure
is to connect the filaments in parallel. With
A.C. valves the heaters areusually connected
in parallel. With D.C. valves the arrange-
ment may consist of series or series-parallel
connections. The current in the case of
D.C. valve circuits must be the same for
each valve, although the voltage rating may
be different. A series resistor is then also
included between the chain of heaters and
the mains to provide the correct voltage
drop, and at the same time regulate the
current. In the case of the transformer the
winding must be capable of delivering
sufficient current for all the valves in circuit,
that is, the sum of the individual currents.

With A.C. indirectly-heated valves the
cathodes should be joined to the centre tap

on the heater winding, or the centre-tap -

on a resistance across the winding. If the
modern 6.3 volt types of valve are used, and
operated from an accumulator, then the

Fig. 2.— Alternative methods of biasing mains and batiery H.F. and L F. valves.

-potential applied to the screen, and this
may be obtained by means of a resistance in
series with the grid and the H.T. positive
line, or by means of a potentiometer con-
nected across the H.T. supply. The latter
arrangement is generally preferable for
H.F. valves, as it enables the current to be
raised to such a level that the voltage on
the sereen remains sensibly constant in
spite of variation in the grid voltage. This
is important for H.F. valves of the variable-
mu type. Output valves, or simple S.G.
H.F. valves, may be fed through a single
resistance. As a reduced screen voltage
lowers the gain or amplification of the valve
it is important to obtain the correct voltage,
unless the potential is varied by means of an
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" Fig. |, —Alternative methods of feeding the
screen-grid of a pentode valve.
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adjustable potentiometer in order to
provide a volume-control effect. High
voltage on the screens will cause instability
and shortening of the valve life.

Grid Voltage

Not all valves work with zero grid volt-
age, and therefore some method of applying
a voltage—negative—is necessary in most
cases.. A detector will work with positive
grid volts, obtained by connecting the grid
leak to the positive filament terminal or to a
resistance across the filaments. H.F.
valves generally vequire a lower voltage
than L.F. or output valves. With battery
types the bias is generally applied by means
of a battery. Variation in the bias causes
erratic performance or hum, and therefore a
constant or smooth bias supply is essential.
The grid is joined to the negative side of the
battery at the voltage desired, in the case
of L.¥. valves through the transformer
secondary or through the grid leak of an
R.C. coupling. In the case of H.F. valves
the lower end of the tuning coil is joined to
the battery or to the arm of a potentio-
meter joined across the battery. This may
have a total value of 9 or 16 volts, the former
being necessary for ‘‘short grid base”
valves, and the latter for ‘‘long base”
valves. In the case of mains valves the bias
is generally obtained by including a resis-
tance in the cathode lead. To smooth out
the effect and prevent hum a high-capacity
fixed condenser must be joined across the
resistance. On the H.F. side a maximum
of 1 mfd. is suitable, but on the L.F. side
up to 50 mfd. may be used. The value of
the biasing resistor may be calculated from
the following formula :

Resistance _ Desired bias voltage x 1,000
(ohms} Anode current in mA,
The anode current is sometimes referred

to as the cathode current, as the cathode and

anode are in series, and thus the anode
current also flows through the cathode.
(Continued .on page 166)
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I'schaikowsky—2

Further Notes on the Life and Work of the Creat Russian
Composer, by Our Music Critic, MAURICE REEVE

T the time of which we are writing,
Russian music was divided into
two clearly defined schools: the

nationalists in St. Petersburg, comprising
the Kutchka under Balakivew’s leadership,
and the ‘‘ eclectics”’ of Moscow, of whom
Tschaikowsky was to become the bright
particular star. Although Tschaikowsky
occasionally used folk-songs, he more fre-
quently crossed the national frontiers for
his inspiration than his St. Petersburg
rivals, who dug ever deeper and deeper
into the well-springs of Russian lore. But
he had great admiration for much of their
work, particularly Balakirew’s. The group,
for their part, also recognised Tschai-
kowsky’s genius, and made many attempts
to convert him to their ways. Each
played the other’s work, and thus showed
a commendably liberal-minded spirit.

The success of Nicholas Rubinstein’s
school naturally led to a valuable increase
in Tschaikowsky’s material prosperity, but
he was fortunately dissuaded from leaving
it to set up on his own. His life was rather
uneventful, consisting mainly of the usual
round of pupils plus his own studies, and
great bursts of creative effort in the
recesses, and such other times as were
practicable.

But the development of his pwn genius,
and doubtless, also, its recognition by the
public, led to further attempts at gaining
independence from anyone who might
prove a restraining influence, and he
finally managed to do so in 1877. The
affair over the piano concerto will be
referred to when that work is discussed.

Antipathy to Wagner’s Music .

After 1870 he travelled much, and had to
leave Paris hastily during the . Franco-
Prussian war. He developed a great
antipathy to Wagner’s musie, and more
especially to Brahms’. The latter is more
understandable than the former, as we
have a cold, logical reasoning opposed to
the rule of feeling and passion. He actually
expressed a preference for Delibes’ Sylvia
Ballet music to *“ Gotterdammerung *’ : even
genius nods sometimes.

The year 1877 was a memorable one.
Perhaps the more important, as it certainly
was the more remarkable, event was the
amazing friendship which sprang up between
the 37-years-old composer and the 46-years-
old widow of a railway engineer. Mme.
von Meek first heard of Tschaikowsky
from one of his pupils at the Conservatoire,
who never tired of singing his praises,
and whom she used to engage to play the
violin at her house. She became very
enthusiastic over Tschaikowsky’s music,
and ordered an arrangement for piano of
two or three of his orchestral pieces for her
use. This led to a protracted correspon-
dence over technical and other details, the
whole of which is quoted in his brother
Modeste’s exhaustive biography. It is an
historic series of letters, and most of what
we know of the composer’s own opinions

of his works, as well as on music in general,
comes, from them.

Whole Time to Composition

Later, Mme. von Meek engaged him at a
regular salary of 6,000 roubles a year,
ostensibly to make piano arrangements of
his works for her, but de facto to render
him independent of all further material
worries, and free to devote the whole of
his time to composition. One of the con-
ditions, however, was that the two should
never meet. This was faithfully kept, even
to the extent of avoiding each other’s
recognition when they met at Tschaikow-
sky’s concerts; she in the audience, and
he on the platform.

This condition was chiefly insisted upon
8o that she could preserve intact the
impressions of him which she derived from
hearing his music. There is certainly
nothing known about him that was likely
to disagreeably dispel her illusion had she
come into personal relationship with him.
She was doubtless also solicitous of avoiding
him any pain of feeling under personal
obligation to her that a meeting might
have engendered within him. Art has
always had its wealthy patrons, but few
more tasteful and delicate examples are to
be found than the present instance.

The second event was his unfortunate
marriage. Whilst engaged on the Fourth
Symphony he.began looking round for the
subject .of a new opera. A professor at
the Conservatoire suggested Pushkin’s
“ Eugene Omegin.”” On reading it he was
completely fascinated. Without waiting
for Shilowsky’s libretto, he got to work
on Tatiana’s Letter scene, which exercised
aniimmediate appeal to him. At the same
time he received a long letter, containing
a passionate declaration of love, from
Mlle. Milyukow, who said that her love
for him began when she was his pupil some
years before at the Conservatoire. Being
very busy, he put the matter out of his
mind, but another letter arrived. He was
wholly wrapped up in Tatiana whilst he
considered Onegin one of the worst of
scoundrels. Miss Milyukow pleaded elo-
quently and in the same terms as he, in
his imagination, was addressing to Onegin.
She threatened suicide if he did not reply.
This similarity affecsed him so profoundly
that he called upon her.

His Unhappy Marriage

With typical Russian fatalism, and still
immersed in the hallucination that he and
the lady were Onegin and Tatiana, he
expressed his willingness to marry her,
declaring, at the same time, that it would
be a loveless union. He also painted his
health and his poor prospects in the darkest
colours.

It is not surprising that such a marriage
turned out disastrously and late in the year
he fled to St. Petersburg where, on arrival,
he was prostrate for forty-eight hours.
Followed a week of fever, and the doctors

ordered him out of Russia for a complete
rest. A separation was effected.

Nicholas Rubinstein died in 1881, and
Tschaikowsky refused an offer of the
succession. In Leipzig he met a remarkable
number of musicians, the most famous of
whom were Brahms, Grieg, Delius, Brodsky
and the young Busoni.

Once free, he left Moscow much more
frequently than hitherto, and rarely did a
year pass by without his making a trip
abroad. He found himself a suitable
country house near Klin, and led the life
which he preferred above all others, that
of a hermit, only emerging from it for those
triumphal tours which the spread of his
fame rendered unavoidable and inescapable.
He rose between seven and eight and had
tea. He then read books of a philosophic
character occasionally varied with the bio-
graphy of one of the master musieians.
During the last years of his life he took up
the serious study of English, and it was at
this time of the day that he devoted himself
toit. Then he would go for a short walk,
and it was curious how he would reveal his
intentions for the day. If he breakfasted
in silence and started out alone, it was
practically certain he would commence
work on his return.  On.the other hand,
if he was jovial or shared his walk with a
friend, it meant that little beyond some
proof reading would be accomplished.
His servant Sovranof, on whom he was
solely dependent for every comfort, always
acted on these indications. He dined at
one and invariably went for another walk,
returning at five for tea. He would then
work again until about eight. We have
noted how his nervous disability compelled
relaxation after that hour.

European Tour

In 1887 he undertook an arduous three
months’ tour of Europe, partly because,
most unexpectedly, he very successfully
conducted one of his own operas and then a
symphony concert. But a diary, quoted in
Rosa Newmarch’s biography, shows how
little enjoyment he obtained from it.
Although highly successful, the concerts
he gave in London hardly foreshadowed the
enormous popularity his work achieved
here after his death. In 1892 he gave six
concerts in America, and he could not
cavil at the magnitude of his triumph there.

Towards the end of his life he was much
distressed by the cooling off of Mme. von
Meek’s friendship. - She was supposed to
have suffered considerable finanecial losses
through the extravagances of her son.
Also her own health was rapidly declining,
and was probably more to blame than her
son’s follies for the ceasing of the corres-
pondence which had been carried on for
fourteen years. Before this, however,
Tschaikowsky had wvoluntarily cancelled
the financial arrangements subsisting be-
tween them upon his hearing of her
straitened eircumstances. She died only
two months after Tschaikowsky himself.
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A Bogy Laid

WAS glancing through Number 83 of

that interesting and well-produced
house organ, The Chloride Chronicle and
Exide News. Init I found a most interest-
ing article by the Company’s chief engineer,
Mr. E. C. McKinnon, who has a friendly
word in that article for PRACTICAL WIRELESS.
He compliments us for the interesting
practical hint which we published in our
issue dated November 11th, 1939, relating
to a charge indicator. He points out that
this is a revival of the Hicks Patent Hydro-
meter which was in fairly common use 40
vears ago. He thinks that our reader’s
idea would be less satisfactory than Hicks’,
owing to the slowness of diffusion, for there
can be no assurance that the electrolyte
inside the glass tube has the same specific
gravity as that of the surrounding electro-
Iyte. In the Hicks hydrometer, he tells us,
attempts were made to overcome this
objection by making a series of holes in the
walls of the glass tube. He states that
from experience this was not effective, and
it was necessary before taking a reading
to lift and lower the tube a few times in
order to be assured of reasonable approxi-
mation to accuracy.

Which is, of course, all very pleasant
and friendly. Having, however, gilded the
pill, Mr. McKinnon proceeds to the pill
itself. This is what he says: ‘A problem
propounded to the readers of the same
paper was one in which the owner of a
battery set found that after some years
satisfactory service, the quality was not so
good and the accumulator did not last very
long between charges. After re.charging
the accumulator and making a few tests on
the receiver, which failed to reveal any
trouble, the accumulator was disconnected
and its voltage measured with a good
meter, giving a reading of 2 volts, which
was assumed by the owner to indicate that
- it was in order.

“The correct answer to the problem, as
given subsequently in the paper, was that
the voltage should have been measured
with the valves in circuit. The published
answer amplified this by stating that as the
accumulator had, been in constant use for a
considerable period, the acid was in need
of replacement. This sweeping statement
does not carry any endorsement in the
battery-makers’ instructions, unless the
accumulator is contained in a celluloid box,
in which case exchange of the acid would
not be tied up with falling away in capacity.

“ It would appear to be another indication
of the widespread erroneous impression that
sulphuric acid loses, virtue when employed.
for any time as electrolyte in an accumu-
lator.” I fear that Mr. McKinnon in this
case has jumped to the wrong conclusions.
He has, in fact, created a bogy which
does not exist, and then proceeds to slay it.
The inference in the solution to our problem
which he quotes was not that acid loses its
effectiveness after use through any actual
change in the acid due to the cell material,
but that conditions which exist at the
average charging station result in continued
dilution of the electrolyte. Consequently,
after a long period of use, the electrolyte
becomes for the main part distilled water.

By Thermion

I invite Mr. McKinnon to refute the
accuracy of my comment.

Mr. McKinnon will observe my little
pleasantry of adopting his formula, namely,
first the gilding, then the pill !

The Radio Engineer’s Pocket Book
HE very convenient series under the
above heading, which has been
running for several weeks now, has been
much appreciated by readers. The infor-
mation has been set in small pages so that
readers can stick them into a small pocket-
book. It has been suggested, however, that
we should publish these sheets in book
form. I have duly passed along the
suggestion to the powers that be. In these

days of paper shortage I should imagine .

that there would be a difficulty on that score.

H.P. Re-possession
CASE of great interest to all those who
purchase wireless sets on hire-purchase
arrangements was recently tried at Norwich
County Court. The facts briefly are : that
a man who had paid £11 out of £31 due on
the set fell into arrears. The suppliers
removed the set from the man’s home with-
out his consent. A representative of the
firm entered the home and, against the
wishes of the wife, took the wireless set
away. No notice had been given by the
suppliers of intention -to re-possess. The
hire-purchaser went to see the manager of
the depot and protested, but the manager
stated that he had the right to take the set
away. Thereupon, the manager was given
a couple of hours to return the receiver,
but this was not done. The judge stated
that no action could lie against the de-
fendants under the Hire Purchase Act, or
the Courts Emergency Powers Act, but he
considered an action did lie against them
for trespass. He was not satisfied that the
firm was acting as authorised agents for
the real owners. He found for the plaintiff
and awarded him £10 damages with costs.

Radio Service Engineering

HE National Association of Radio

~ Retailers has been considering the
problem which affects all radio dealers. The
Army has called up a large number of them,
and there is now a great shortage of service
engineers. They are pressing for a modifica-
tion in the reserved occupation age limit,
and are also adopting schemes for the
rapid training of service engineers. They
have prepared a 20-lesson course, and those
taking it will be sent one lesson at a time.
Each course includes a number of questions

which must be answered by the student
and returned for correction'and comment.
My objection to this arrangement is that a
dishonest person anxious to obtain a post
as a radio service engineer, and not possess-
ing any degree of conscientiousness which
is vitally necessary for home study without
a personal tutor, could easily get someone
else to answer the questions, and thus
without the slightest technical knowledge
obtain a post. It is true that he might not
hold the job long, but if he is engaged by a’
dealer who himself knows nothing of radio
it might take a long time. The only satis-
factory method in my opinion is to hold
annual examinations so that those wishing
to pass would all attend an examination,
and be given a list of questions to answer
both orally and in writing.

I see that it is suggested that the student
should be able to complete one lesson in a
week. At this rate the N.A.R.R. proposes
to turn out a fully trained service engineer
in twenty weeks. Impossible !

. Those who wish to take the course can
obtain further details from the N.A.R.R.,
Africa House, Kingsway, W.C.2.

An Anxious Moment
ROMPT action by an anti-aircraft
gunner a few days ago probably saved
the crew of an R.A.F. Blenheim from being
killed or seriously injured. Flying at about
2,000 feet over an anti-aircraft gun site
some miles from an R.A.F. station in the
South of England, a gunner noticed that
one of the Blenheim’s wheels was hanging
down. '

He at once telephoned to the station,
from where a wireless message was flashed
to the Blenheim’s pilot, a sergeant, warning
him of his danger.

The station fire engine and an ambulance
were rushed on to the landing ground in
readiness for an accident. After a while the
Blenheim appeared over the aerodrome.
An officer on the ground gave instructions
by wireless-telephone to the pilot. “ Dive
at high speed and pull out quickly,” he
advised the sergeant.

It was hoped that this manceuvre would
release the whole under-carriage. Four or
five times the Blenheim swooped over the
station, and then the ground staff, with a
sigh of relief, saw that the under-carriage
had come down. A few minutes later the
sergeant made a safe landing.

*“ GADGETS ”’
HERE’S always lots of gadgets
Which the sucker’s asked to buy

By the boosting of their * Wonders ”’
Which are mainly “ all my eye’’;
Relying on the well-known fact
That suckers have no sense,
And it’s not too bard a matter
To annex their hard-earned pence.

So I offer words of cantion,
Which is surely not a fault :
When you read these *‘ gadget adverts *’
Don’t forget a pinch of salt.
And remember what the Yankee said,
That still to-day is true,
“There's a sucker born each minute,”
And look qut it isn’t you.

“TorcH.”
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SECTION

Suggestions for U.S.W.

Working i

Hints for the Experimenter, and Details of a

Simple Dipole Aerial

O meet the special needs of the service
and commercial interests as a result
of war developments, it is a well-

known fact that most of the available fre-
quency spectrum has been sorted out.
Wireless communication is vital, and the
result of this is that no matter whether
listening is undertaken on the long, medium,
short, and ultra-short wavebands a veritable
mixture of broadcasts will be heard. Coded
messages, broadcast entertainment, high-
speed communication, etc., all vie with
one another in their adjacent channels and
it says much for the efficiency and careful
control of the radio transmitters them-
selves that intelligent results are obtained.
There is no doubt that crystal control of
the transmitters has had much to do with
maintaining the different messages within
the carrier band allotted, while in other
uses the design of the master oscillator has
heen improved to such a degree that the
quite usual tolerance of 0.1 per cent. has
been improved upon very materially.

It is hoth interesting and instructive to
carry out an cther search within the tuning
range of the particular set which functions
for home listening requirements, but the
keen amateur is always anxious to go a
stage farther, and so keep his operating
and practical skill at their maximum
efficiency. 1t is for this reason that so many
have turned their attention to the ultra-short
waves, and although spells of listening may
prove a trifle tedious at times, if attempts
at ambitious contacts outside what is
regarded as the normal service range are
made, this should only add zest to the work,
and in no way-discourage the amateur.

Adaptations

In many cases there is available a per-

fectly good television receiver which has
had but little use lately, and there is no
reason why some of the experimdental work
undertaken should not be with the sound
chassis of this set. Insofar as the com-
mercial models are concerned the circuit
arrangements differ very materially but
three basic designs are employed, namely
superheterodyne, tuned radio frequency
and super-regenerative. Nominally these
sets are required to function on one ultra-
short wavelength, namely 7.23 metres
corresponding to the 41.5 megacycle carrier-
wave which used to be radiated from the
Alexandra Palace. An examination of the
instruction booklet will often show whether
the set i3 capable of being tuned over a
certain band, or, alternatively, the local
dealer can furnish the information by a
reference to the service manual.

In the earlier days of the B.B.C. high-
definition television service many - sets
were marketed with some form of tuning
control over a known band, because at that
time it was not known whether more than

one television programme service would be
provided, and, in consequence, the manu-
facturer deliberately incorporated sound
tuning over a spectfic band. Indeed, in
some sets, the instructions were to tune to
the position for the best sound, and this
would automatically provide the best
picture.
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bamboo support.

A Special Aerial

In any case it is possible to find out the
operational possibilities of the sound chassis
and make use of this in searching for trans-
missions. It is advisable to employ a
separate and distinct aerial when engaged
on this work, for it must be borne in mind
that the response of a simple dipole aerial
is dependent upon its orientation with
respect to the plane of polarisation of the
station’s carrier-wave, For the television
transmissions this was vertical, but there
are other stations which resort to horizontal
polarisation for their particular service.

With the usual form of efficient dipole
construction it is found that it is possible
to get about 12 megacyeles off resonance
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and only have a 6 decibel drop in signal
strength as compared with that secured
at the frequency for which the length of
the aerial is designed. That is to say, that
if this drop in signal strength to about
one half can be tolerated at each end of the
band and assuming the aerial is designed
originally for 45 megacycles (6.67 metres),
then one aerial will be sunitable for 33 to
57 megacycles (9 metres to 5.3 metres
approximately). :

Light Construction

For simple experimental work itis best to
make up a light aerial which can be moved
to convenient places and orientated as
desired to suit the form of polarisation of
the transmissions being tumed in. This can
be done with the aid of light bamboo rods
made with brass end bushes which fit
snugly into one another. The number of
rods used will depend upon the height at
which it is proposed to locate the aerial for
it must be remembered that the best results
are achieved when the dipole aerial is
mounted free from all obstruction because
of the fairly limited service range of the
broadcasts. At the summit of the top
bamboo rod a small bracket should be
attached so that the dipole is held away
from the rod by a distance of at least 1ft.
This will enable the feeder cable to be
clipped in place along the rods and then
make its connection at right angles to the
centre of the dipole elements.

This is shown in the accompanying
sketch. Good quality coaxial cable pro-
vides a convenient form of feeder, that
known as AS42C having a characteristic
impedance of the order of 70 to 80 ohms.
This cable will normally be coiled up when
not in use and then when the bamboo rods
are joined together small clips can be made
to hold it in position down the rods when
positioning the aerial. The aerial itself can
be made from any suitable metal up teo
about 0.lin. in diameter, and the separate
sections of the dipole should be cut to the
desired resonant length with a correction
factor allowance. That is to say, if the
dipole.is to resonate at 7 metres the theo-
retical length for the whole dipole would be
almost 11ft. 8in. This must be muttiplied
by a conversion factor 0.9 giving a length
for each dipole element of 5ft. 2in. One or
more dipoles of differing lengths can be
made up as desired and these should be fixed
to a cross bar attached to the arm as shown
on the left.

Using a Reflector

The cross bar must be capable of turning
through a right angle.so that it can be set
horizontally or vertically as required and
the outer metal braiding, and inner core of
the coaxial feeder cable, should be joined
to the two ends of the dipole as shown.
When made up in this way the light bamboo
construction imparts to the aerial a high
degree of portability, and allows it to be set
up in position in convenient places. If
increased gain in signal strength should be
desired it i3 a relatively simple matter to
extend the top bracket or cross bar in the
opposite direction as shown dotted in the
sketch, and mount a reflector one quarter
of a wavelength away. This will increase
the signal strength by about 5 decibels,
and also improve the signal-to-noise ratio
by destroying the omni-directional charac-
teristics of the aerial by cutting down signal
pick up from the rear of the combination.
To discriminate correctly, .and give full
advantage to this form of construction the
bamboo rod with aerial array should be
torned until maximum signal strength is
heard.


http://www.cvisiontech.com

May 4th, 1940

1 f TRANSFORMER

 PRACTICAL WIRELESS

155

THE PICK-UP

AND

How to Connect

T
H
A oo
3 «pm
’ .
500000n
27
0001 mfd ™ ~000imfd
| t
C'I -otmfd
imfd ¥
ou f \
"L—f 10002 FIma
2 mpd 2
e impd EARTH LINE (CHASSIS)
¥
AVC FeED [ 1000002
WA

Fig.

with delay, with provision for gramophone pick-up.
circuit shown is that usually used for this valve in a superhet.
Components marked * are liable to considerable modifications.

T is quite a simple matter to connect a
gramophone pick-up to an ordinary
straight detector circuit, and even if

it is an all-mains arrangement the provision
of automatic grid bias presents little difh-
culty ; many modern sets, however, use
some form of automatic volume control,
and when this takes the form of a special
valve such as the double-diode-triode the
addition of a gramophone pick-up becomes
more difficult and the most experienced
constructor may be excused if he finds
himself hopelessly bewildered by the circuit
tangle of a double-diode pentode.

All these special A.V.C. valves have one
thing in common—they make use of a
small diode for detection and reserve the
main portion of the valve for low-frequency
amplification. Quite obviously the diode
cannot be fed by the pick-up as it is quite
impossible to make this form of valve into
an L.F. amplifier, so the gramophone con-
nection must be made direct to the low-
frequency portion of the A.V.C. valve. A
moment’s reflection will show that there is
no alternative to this arrangement, as it
would not be satisfactory to tap into the
grid circuit of the output valve owing to
the amplification of the single stage being
insufficient to raise the relatively small
output from the gramophone pick-up to
volume sufficient to operate a loudspeaker.

The diagrams, Fig. 1 and Fig. 2, both
show ecircuits for using the popular double-
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1.—The double-diode-triode, arranged for A.V.C.

diode-triode, and each is complete
with pick-up connection ; it will
be observed that in these illustra-
tions a two-way switch is used to
accomplish the change-over from
gramophone to radio as this is
preferable to incorporating a plug
and jack.

The

A Simple Scheme

The circuits shown employ identical
pick-up connections but differ slightly on
the radio side. Both are arranged for
delayed A.V.C., but the former is most
suitable for use in a superheterodyne

AVC.

a Pick-up in Various

Multi-electrode Valve Circuits

diode-triode for automatic volume control.
In the circuits already described, and also
in those dealt with below, the volume
control is so arranged that it functions on
both radio and gramophone, a combination
that is valuable and seldom described,
although its advantages are obvious.

The Double-diode-tetrode

The correct way of introducing a pick-up
into a diode-tetrode ecircuit is shown at
Fig. 3. As in the other circuits, the change-
over is accomplished by a simple single-
pole double-throw switch. The diagram is
complete and, therefore, no further com-

$000Q0a J v T |
= e Fig. 2. — The double-diode-
M H triode, arranged for  A.V.C.
i 'O'M/d»oommL wxlh' delay in a ' sraight

GRID COAL é 07" receiver, and fitted for repro-

= G| R 5
OROTHER > i ducing gramophone records.
C%SPBPEE N | ./‘1 filter may be required at
3 x” in sets inclined to
PU Zima instability.  Components
T T marked * are liable to modifi-

-t E ) - cation.
1 EARTH LINE (CHASSIS)
* Amébd - =
ave FEED ¢ *

100000 4L

receiver, where the detector is not preceded
by a tuned circuit.

A glance at Fig. 1 will show that it
would be most inconvenient for use in a
straight set using the normal ganged con-
densers where the rotating plates are all in
metallic connection with each other, as
neither side of the condenser is connected

to earth.
For straight
sets the arrange-

4. TRANSFORMER

ments are necessary except to draw atten-
tion to the ease with which the low-
frequency portion of a diode-tetrode is
overloaded. Consequently, care should be
taken to select a volume control with really
satisfactory grading.

The Pentode .
Fig. 4 shows the double-diode-pentode

ment shown in
Fig. 2 is suitable,
as the tuned
circuit has been
moved to bring

one side of the
tuning - condenser
direct to earth;
these two varia-

or

i

ol

~f

tions are explained

$00,000aY

YWY

indetailto prevent
the possibility of

"500,000n3

ARAAA.

confusion being
introduced by the

..
=0 ¢

¥ I
AVC FEED Imfd

100.000 SL

Fig. 3.—The single-diode-tetrode for A.V.C. and gramophone

The arrangement shown is suitable for use in a

reproduction.
superhet.
H.F. filler may be necessary at **x
panents marked * are liable to modification.

EARTH LINE (CHASSIS)

Connections to anode and screen are normal.
in certain circuits,
Value of bias
resistor varies widely with different makes of wvalve.
recommended by valve maker should be used.

slight rearrange-
ment necessary to
include the pick-

Imfd

ooonnfd

(e
tmn 2m.fd 2

450,

= *

up, and willenable
the reader to

identify the circuit
An that should be
Com- chosenwhenintro-

ducing a pick-up
to a set already
using a double-

That

mtd EARTH LINE(CNASS'S)F
AVCFEED f - 100000 .2,

- 5000000,

Fig. 4.—A pick-up added to the double-diode-pentode, arranged
for delayed and corrected A.V.C. in a superhet. Connections fo
anode and extra grid are normal and not changed by the addition

of the pick-up.
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THE PICK-UP AND A.V.C.
(Continued from previous page).
arranged for use in a superheterodyne to

give delayed and corrected A.V.C. or repro- .

duction of gramophone records.  The
circuit is, necessarily, complicated but the
actual addition of the pick-up section is very
simple.

Fig. 5 also shows the addition of a pick-up
to a double-diode-pentode circuit which is
arranged for use in a straight receiver.
When wusing a pick-up with this type of
valve it is often necessary to shield the
leads as they are apt to cause mains hum
in the speaker unless they are kept very
short. This is due to the relatively high
sensitivity of the pentode portion.

In all these circuits care has been taken
to so arrange them that they are entirely
free from the radio section and to ensure

PRACTICAL WIRELESS

that one side is, in each case, sensibly at
earth potential. Consequently, it is often

May 43, 1940

unnecessary to shield the leads to secure
stability.

Fig. 5.—The double-diode-peniode
Jor corrected and delayed A.V.C.
with the addition of gramophone
switch and terminals. Connections
. to anode and extra grid are normal.
] An H.F. filter may be desirable

o T
al  x in some cases.
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Station Efficiency

CONSIDER-ABLE controversy appears
to be raging round the exact defini-
tion of efficiency, or the operating of a
receiving station, and judging by the cor-
respondence already received there are
apparently two very distinet schools of
thought, namely, those who maintain that
the very spirit of amateur radio demands
that home constructed equipment should
be used, and those who put forward the
view that it is quite immaterial whether,
say, the receiver is home constructed or a
multi-valve commercial model of the com-
munications tvpe.

If careful consideration is given to the
matter, it would seem that the participants
in the discussion are really losing sight of
the main object of amateur radio, that is,
improving their own knowledge of the
subject and making what contributions
they can to its general progress. While it
cannot be denied that the enthusiast who
is out to take the hobby in a serious vein
would, undoubtedly, acquire a far greater
and sounder knowledge of radio by under-
taking the constructional work of as much
of his apparatus as that which comes
within the scope of the average amateur’s
ability, it must also be realised that time
plays a very important part in some ama-
teurs’ activities, and in many cases, it is
this factor alone which prevents the
construction of a large or elahorate receiver
and eventually necessitates the purchase
of a commercial product.

Another point is that the amateur who
construets his own equipment obtains far

- greater interest and thrill out of the
results obtained, but against this must be
placed the efficiency of home-constructed
receivers compared with some of the
commercial models. The experimenter of
many years standing can, no _doubt,
design and assemble a receiver which will
satisfy all his requirements, but these
100 per cent. men are naturally in the
minority, so one has to consider the vast
numbers of enthusiasts who, while very
keen on their hobby, have not yet had the
opportunity of acquiring the experience
and skill ot the older members,

From the details available, we are

inclined to imagine that the whole contro-
versy has been started by log reports which
have been compiled by stations who
opcrate multi-valve commercial receivers,
and knowing the high efficiency usually
obtained with such designs, many members
have quite naturally raised the question
as to whether the logging of stations with
such apparatus demands any great experi-
ence or skill and, in fact, whether such logs
can be taken as a true indication of the
amateur’s enthusiasm and capabilities.

The smaller the receiver the higher has
to be the efficiency of both operator and
aerial installation and, to carry this line of
argument just a stage {further, it cannot be
denied that far greater interest and instruc-
tional experimental work can be obtained
by seeing what results can be secured
with a small receiver therefore, it would
seem that this in itself opens up a very
wide range of activity, especially for new-
comers to the game.

As usual we would like to hear other
members’ views, but please make them as
coneise and interesting as possible.

Foreign Broadcasts
ONE of our members, No. 6180 of
~ Ramsgate, has been kind enough to
send us a copy of a very interesting pro-
gramme sheet from the Broadcasting
Corporation of Japan, and he informs us
that copies can be obtained from the
Foreign Department, The Broadcasting
Corporation of Japan, Tokyo. The stations
concerned are JVW, operating on 41.34
metres, and JZJ on 25.42 metres.

Belgrade

THIS short-wave transmitter in Yugo-
slavia commenced a series of trans-

missions on April 1st on a wavelength of

49.18 metres, and general news items,

lectures, and comments in English are

radiated daily at 10.25 p.m.

News from S. Africa
EMBER No. 65620 states in a letter
we have just received: ‘‘ Thanks
for my certificate of membership received
on Saturday, March 23rd. ¥ is really
something worth possessing, and I am
going to have it framed.

* Regarding DX, I find that now
winter is setting in here in South Africa
conditions become remarkably poor on
the short-wave bands. It is, however,
strange that reception on 49 metres is
becoming better. Further, I also noticed
that Radio Saigon and Radio Filipino, as
well as two Chinese stations on 25 metres,
are coming in better now than during the
summer months.

“In the early mornings the American
short-wave stations are coming in quite
good, but they too are now getting
weaker.”

A Member’s Thanks
HE following letter from member 6487,
of Tottenham, speaks for itself :

“I should like, through the medium of
Pracrioa. WIRELESS, to sincerely thank
the anonymous person who delivered a
box of radio gear at my house while I was
laid up with German measles, and refused
his name to my mother. If you are reading
this letter, A, J., I should like you to drop
me a line as I'd like to write and thank
you personally.  Wishing the last of the
radio weeklies every success in the future.”

DX Contest

'\v EMBER No. 6436 writes as follows :

L L ““ With regard to the DX Contest,
by all means let us have one. The harder
it is, the more interesting jt becomes, as
well as taking your mind off the present
international situation. I own a small
RX; it is a home-made 0-v-2 wusing
pentode output. I make all my own gear
and the aerial is an inverted L. running
North—East. Iam trying hard to get an
A.C.R., but I am not getting enough time
to listen owing to work, but some day 1
hope to send you the necessary veri’s.”

HE purpose of the club is dolely to “bring*

together all those listeners who ' specialise
s in the reception of stations situated in distan
1 parts of the world. It is intended to form a com-;
! munity of kindred minds, and its aims are encour- ;
{agement of DX reception,” mutual help andi
! comradeship. 3
The B.L.D.L.C. has no commercial aims. i
t Membership is free. Members can, therefore, still {
t belongtoall other similar clubs with similar aims §
f without further incurring any additional financial i
; responsibility through their membership of the !
!B.LD.L.C. :
In order to give members the opportunity o!
? exchanging ideas, the seevices of the enitire tech
i nical staf of PRACTICAL WIRELESS ar
f placed at the disposal of every member.
i PRACTICAL WIRELESS, furthermore, will i
s set aside a special section in which reports of ;
! reception, constructive articles, information, etc., §
{ and the internal affairs of the club will be dis- ¢
i cussed. 2

\ e i P 2
g AIMS OF THE B.LD.L.C.

[T
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ractical Hinz

Compensated Volume Control
ONE cffect of reducing the loudspeaker
volume below certain limits is that the
“ quality ”” becomes worse. The reason is
that the ear is less responsive to both
high and low notes, especially at low sound
levels ; asa result the ** middle frequencies”
are heard quite well, but the high and low
ones can scarcely be detected. Under.such
conditions music seems to lack all ¢ punch >
and ** vigour ’ so vhat most of vhe enjoy-
ment in listening is lost. To remedy this

)

LFValve

L.F 7ransformer
&

2

A compen-
sated tone
control
detice

defect, I have successfully tried the simple
gystemn illustrated in the accompanying
diagram.

The extra components required are
enclosed by a broken line. P is the usual
potentiometer volume control and R is an
additional variable resistance. When the
potentiometer is set to ‘ full volume ” the
tone compensating circuit has no appre-
ciable effect, but it comes into play as
volume is reduced. Since the choke and
condenser ‘‘tune’” to the middle fre-
quencics they allow these to  leak away ”
to a certain extent and emphasis is thus
given to the higher and lower notes. By
experimenting with the setting of resistance
R a position can be found with which the
tone is automatically balanced for any
setting of the potentiometer.—J. DAVEY
{(Harrow).

Comparing Coil Efficiencies
EADERS making their own
tuning coils will find the
following dodge wuseful for
accurately comparing the effi-
ciencies of two or three different
types. Of course, the coils could
be tried in a set, but that
method is very slipshod and
does not furnish any reliable
data. A much better system is
represented by the circuit dia-

gram where the coils under BAeco/
test are connected in the grid 4noce

circuit of an anode bend rectifier,
in whose anode lead is included
a milliammeter reading up to 2
mA, and a pair of ’phones.

First of all, points A and B
are short-circuited and the
25,000 ohm G.B. potentiometer
is adjusted until a reading of
exactly zero is shown on the

e

r»-1

THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL WIRE-
LESS '’ must have originated somelittle dodge
which would interest other readers. Why
not pass it on to us ? We pay £1-10-0 for the
best hint submitted, and for every other item
published on this page we will pay half-a-
guinea. Turn thatidea of yours to account by
sending it in to us addressed to the Bditor,
“PRACTICALWIRELESS,” George Newnes,
Ltd., Tower House, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. Mark envelopes
¢ Practical Hints.”” DO NOT enclose
Queries with your hints.

T SPECIAL NOTICE

All hints must be accompanied by the
coupon cut from page 168.

milliammeter. Next a coil is connected
to A and B and also to the aerial, or anode
of an 8.G. valve. The
local station is then
tuned in on condenser
C and the milliam-
meter reading care-
fully watched. It
will be noticed that
the current increases
as the tuning circuit
is brought to reson-
ance with the trans-
mission, and it is the
maximum deflection
of the milliammeter
needle which must
be observed. Other
coils can then be
substituted for that
already tested. Each
must carefully - be
tuned to the same
transmission, and it
is the maximum de-
flection noted in
each case. The coil which produces the
greatest increase in anode current is
the most efficient at the wavelength of
the particular transmission tuned in.
course, tests must be made always with the
same valvein circuit, in order to make accur-
ate comparisons.—C. WrreaLL (Pinner).

il Under A
Tes+
/ 4 T
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1~
1

ey

25000/ -
Botentiomelen

A simple method of comparing the efficiency of coils.
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Extending the Speaker Leads

URING the summer months many
listeners are desirous of taking the
loudspeaker into the garden. On the face
of things all that is required to do this is
a long piece of twin flex that can be
attached to the set at one end and
to the speaker at the other. DBut many
readers who have tried that method will
have been disappointed by the much poorer
reproduction obtained. It is obvious that
the flex introduces a fairly appreciable
capacity which produces a decided loss of
high-note reproduction. In addition to
this the flex may carry the anode current
of the output valve, so that if H.T. is de-
rived from the mains there is always a
possibility of a shock being felt on handling
the wires, and a definite danger of causing a
short-circuit especially when the mains are
D.C. Itis better in every way to fit a choke-
capacity output arrangement, so that only a
single wire need be used between the set

hant tetal Tube
o e Ground

Method of connecting a loudspeaker when it is to be used at a

distance from the set.

and speaker. The “earth return” can
be made at the speaker “‘ end ’’ by means of
a short metal rod pushed into the ground.
The arrangement is clearly shown in the
sketch. A low-frequency choke is connected
directly across the loudspeaker terminals,
and this carries the anode current to the
last valve. A large fixed condenser (any-
thing from 1 to 4 mfd. will do) is joined
between that L.S. terminal which is con-
nected to the plate of the output valve,
and the loudspeaker. The second speaker
terminal is joined to an odd length of
metal tube, which can be pushed into the
soil in the corner of a flower bed. This
applies equally well whether the speaker is
a moving-coil, balanced armature, or any
other type.—J. WATERs (Clapham).

i

PRACTICAL MECHANICS
HANDBOOK sy . ;. camm.

400 pages, 6/- or 6/6 by post from

GEORGE NEWNES, LTD.,
Tower House, Southampton Street,
Strand, W.C.2.
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Multiple

S mentioned elsewhere in this issue one
of the most important points in the
output stage is the load provided

for the valve. With a single speaker this is
not a difficult proposition, but when two or
more speakers are to be used certain difficul -
ties may arise. As mentioned, the formula

R

Z
where N is the turns ratio of the output
transtormer, R the optimum load of the
output stage and Z the impedance of the
speaker. This method may be extended
with a little help from Ohm’s Law to
problems of matching involving any number
of speakers of different impedances taking
different amounts of the output power.

This type of problem is common in systems
of large power output. In the cinema the
main speakers behind the screen must be
given most of the power output from the
amplifier, and only a little is fed to the
monitoring speaker in the projection room.
In recording work the cutting head is pro-
vided with a major portion of the available
power, and the monitor takes just sufficient,
to provide a comfortable level for listening.

In P.A. work any demand may be made,
and it is very common for an amplifier to
feed power to several outgoing lines of
different impedances requiring different
amounts of the power output.

Let us consider the methods available for

for matching the speaker is N=

107, 201
——

Al IOR
(a)

grouping load resistances.

splitting the AF power developed in the
anode load of the output valve in any
desired proportion.

Optimum Load

Suppose the valve represented in Fig: 1
has an optimum load of R ohms. If the
single load of R ohms in Fig. 1 (a)is replaced
by two loads in parallel each of 2R ohms as
shown in Fig. 1 (b) it is evident that the
effective resistance of the combined loads
will remain R ohms, and in addition that in
each of the two loads in parallel one-half
of the output power will be available.

Equally well, if the single load were re-
placed by three loads in parallel of 3R ohms
each, one-third of the power output would
be dissipated in each of the three loads.

Thisidea may be extended further so that
we may make up the load by 10 resistances
in parallel each of 10R ohms. The output
power is divided into ten equal parts, the
total load remaining R ohms as before.
These resistances may now be grouped
together as shown in Fig. 2 (a), each group
of resistances dissipating a different amount
of power, and these groupings may then be
replaced by single resistances of equivalent
value. In Fig. 2 (b) the output bhas been
resolved into three portions of 10, 20 and
70 per cent. of the total power output,
respectively, by the substitution of three

resistences in parallel of 10R, Ezg‘ and

<§.: ) ®)

Fig. 2. — Unequal distribution of power obtained by

_ PRACTICAL WIRELESS

In This Article 8 Common
Problem in P.A. Work is
Discussed
10R

79
resistance R.
The load may be imagined as split into

one hundred equal parts which may be

respectively in place of the single load

R 2R SRS R
ohms
(a) ()]
Fig. 1.—Showing the division of power in" the

anode circuit by two loads in parallel.

grouped together in any way desired to give
different percentages of the total power
output.

Distributing the Power

If we desire to distribute the power into a,
number of parts of a%, b%, ¢%, . . . n%
of the total output, the anode
load R may be replaced by

loads in parallel of resistance

R.a=lOOR; Rb=100R; R¢=100R;
a b
JOOR

Rn=

This only holds as long as
a+b+4c+ . . .
output power cannot be split up,
into only 30 and 50 per cent. of
the total, leaving 20 per cent.
undisposed of. This would mean
that the total effective load
would not be R ohms and the entire
argument would then fall.

Now that the output power may be
distributed as desired, the next step is to
match the speakers required to the output
stage by replacing the loads Ra, Rs, R..
etc., by output transformers -

n==100 as the -
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Speaker Matching

with a primary impedance of R ohms and
with secondaries of ratios as calculated
above may be used with as good effect.

In general, to feed power to a number of
speakers or lines from an output stage
requiring an anode load of R ohms, the
primary of the output transformer should
be designed for an impedance of R ohms,
and the secondary ratio for any given load
dissipating a percentage n% of the total

100R .
w Z
,\/ 7 here is
the impedance of that particular speaker
or line.

Perhaps it would be as well to consider
a practical case to illustrate the method of
attacking the problem.

Practical Problem

It is required to feed power to four
separate loads simultaneously from an
output stage of optimum load 4,000 ohms,
the conditions required being :

Load 1—5-obm speaker taking 10 per
cent of total power; Load 2—15-ohm
speaker taking 20 per cent. of total
power; Load 3—30-ohm speaker taking
20 per cent. of total power; Load 4—
600-ohm line taking 50 per cent. of total
power.

The first step is to split the anode load
in such a way as to divide the output power
in the proportions required, namely,
10%, 20%, 20%, and 50%:.

The 4,000-ohm load may be replaced by
four separate loads in parallel :

100 x 4,000

available power is

Load 1 10 = 40,000 ohms.
Loads 2 & 3 1-00-’;-04'000 = 20,000 ohms.
Load 4 100 55(—)4-’0—20 = 8,000 ohms.

o1 201 |

ST

507,

% g

the impedances involved.
Assuming that the loads are §
as above, the primary impe- 3
dances of the output trans-
formers are respectively 10R,

of the correct ratios to match
% gs

:

-

WB a8 ¢ the

order, Z., Zy, and Z., the
transformer ratios will be

2 7
speaker impedances are in
respectively -
10R 10R 8
7 o7 o | é
TOR g %:
7Z. gl ¢
These ratios are calculated

by the customary matching
formula mentioned in the
first place.

Matching Transformers

In practice it is unnecessary
as well as uneconomical to
have several matching trans-
formers. A single transformer

(d

Impedance 0, ___Ratio
A 5 ohms 10 89.5
B 15 20 36.5
S 32 29 25.8
D 600 50 3.65
Fig. 3.—Successive steps in working out

the problem.

These four loads are now replaced by four
output transformers to match these loads
and the four impedances involved.

The four transformers are as follows :
Load 1. Primary 40,000 ohms.
Secondary 5 ohms. :

(Continued on page 166)
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The Short-wave Four

(Concluded from page 139, April 27th issue)

T should have been mentioned., when
stating the total consumption, that the
bias for the output pentode is fixed at

4.5 volts.

Dealing now with the construction and
assembly of the chassis, it will be seen that
essential measurements are included in the
wiring diagrams on page 139. These
measurements, when read in conjunction
with the front panel details given in Fig. 3,
will provide the centres for the principal
components, the lengths of the extension
controls completing this requirement.

Fig. 3 depicts the front view of the
’phone panel, and the loudspeaker
control panel is similarly fitted, but to a
separate angle-piece of aluminium.

A pair of sharp dividers, or other suitable
instrument, should be used to mark off
the centres tor the sockets, the elongated
sockets being fashioned by filing after
drilling two %in. holes sufficiently close
together to conform with the panel slot,
the actual positions for drilling being
scribed on the fin. arc (radius) indicated
in Fig. 3.

Having also drilled a %in. hole for the
pivot socket of the panel, it will then be a
simple matter to mark off the fixing hole
centres.

When finally fitted, the pins of the plug
in each case should not foul with the
periphery of the slot or top pin socket.

The loudspeaker panel, after being
mounted on an aluminium angle-piece—
which should be cut and filed to the same
width and length of the actual panel when
fitted—is then screwed to the underside

P F ) G () ) () €T | S P I M- |G () D ) G | D

LIST OF COMPONENTS

Resistors

One 4,000 chms 4 watt {Bulgin).
One 5,000 ohms } watt (Bulgin).
One xo 000 ohms { wartt (Bulgin).
One 25,000 ochms i watt (Bulgin).
One 30,000 ohms-{ watt (Bulgin).
One 50,000 ohms } watt (Bulgin).
One 100,000 ohms § watt (Bulgin).
One 1 megohm 1 watt (Bulgin).
One 4 megohm } watt (Bulgm)

Potentiometers

One 50,000 ohm (without switch) type “M?”
13 M ”
[13 M ”
TR

[Erie).
One 400 ochm (without switch) type “ M *’ (Brie).

Condensers (Fixed)

One 100 mmfd. (cup type) (T.C.C.).

One .002 mfd. (Tubular) (N.S.F.).

Two .01 mfd. type (PC 101) (Bulgin).

Four .1 mfd. type (PC P1) (Bulgin).
One .5 mfd. type (PC PS) (Bulgin),

Two 2 mid. type (EC15) (Bulgin).

Condensers (Pre-set)

One 70/100 mmfd., type SW126 (Bulgin).

L.S. Control Panels

Two L.S. Contro! Panels (B.AMLP. (Chx))

Choke H.F.

One type 1030 (OFRA) (Stratton and Co.).

Choke L.F.

One type LF16 (Bulgin).

Condensers (Variable)

One 18 mmfd. type 1094 (POWRX) (Stratton
and Co.).

One 160 mmfd. type 1131 (PRINK) (Stratton
and Co.).

(Erie).
One 100.000 ohm (without switch) type

Oxbes 25 megohm (without switch) type
rie)
S megohm (without switch) type

Valyve and Coil Holders
One 4:pin type 949 (Stratton and Co.

r( 1O { 1) D D ) G | G| | )G { ) )

. Three type EEH.9 (cut down) (Bulgin).

of the chassis in the position indicated in
Fig. 2.

The on-off switch in this particular
model is of the key pattern, this having
been handy at the time of construction.

The top-cap connector for the detector
valve V2, is supported by a short length
of copper strip, this strip serving to keep
the choke and resistance away from the

of the short-wave type, and the lead, which
passes throngh the chassis (see Fig. 2)
by the hole ‘X' connects with the
aerial insulating pillar “ A” by passing
through the centre and finally soldering
to the head of the pillar terminal screw.
There are no connections to the pillars
Al and E other than those shown externally
in the diagram.

All wiring should

be -carried out with

3 r.tz 74 ——>+<—3 73 4"
)

-~ VERNIER

PANEL
FIXING |
HO LES

Jlr
44»

-4
Y8
¥

R2

good quality push-
back wire or 18
' S.W.G. tinned copper
wire and sleeving,
! but whatever method
. is adopted, the con-
nections to the re-
action potentiometer
Iy 8 should be of 18 or
cven 16 gauge tinned
copper wire suitably
insulated.

The connections to
the T.C. of V1, the
on-off switch, and
the control panels for
phones and loud-
speaker are as
follows :

Fig. 3.—Panel layout and drilling diagram.

envelope of the valve which, of course, is
metallised.
Wiring

The grid connection for the screen-grid
valve V1 is the top cap, this valve being

Switch (see text)
One type S124 key switch (Bulgin).
Brackets (Insulated)
Two type 1007 (Stratton and Co.).
Extension Control Outpuds
Four type 1008 (Stratton and Co.).
Dials, Knobs and Drives
One type 1085 (DUNTE) (Stratton and Co.).
One type 1099 (DIFMR) {Stratton and Co.).
One type IP8 dial (Stratton and Co.)
Two type K92 smallinstrument knob (Bulgm)
One type 1086/9 (KNOJM) (Stratton and Co.).
Valves

The following HIVAC and TUNGSRAM
va:res were used, but any suitable equivalents
wi
Vi1, SGZZOS V2, HP2135, V3,L210; V4, PP2.
Coils, 6=pin
One type 6BB, 9-14 m. (Stratton and Co.)
One type 6LB, 12-26 m. (Stratton and Co )
One type 6Y, 22-47 m. (Stratton and Co.).
One type 6R, 41-94 m. (Stratton and Co.).
One type GW 76-170 m. (Stratton and Co.).
Insulating Pillars
Three type SS (lin.) (Radiomart).
Flexible Coupler
One type F.C. (Radiomart).

et

Brackets for R2, R9, Ri4

Plugs, Spades

Four type MP12 pluzs engravedH T.— H.T. 4+,
G.B.—, G.B. ( P. (Clix)).

Two type R415 spade terminals (ced, black)
(B.M.P. (Clix}).

Chasiss b ~

See text (Peto-Scott). |

Batteries

H.T. 120v type (Exide).

L.T. 2v type (Exide).

G.B. 9v type (Exide).

Miscellaneous

Wood screws.

-

One 6-pin type 969 (Stratton and Co. Wire (Bulgin).

One 7-pin type X147 (B.M.P. (Chx)) Sleeving (Bulgm)

One 4-pin type X116 (lemon) (B.M.P. (Clix)). Flex gin).

One 5-pin type X116 {lemon) (B.M.P. (Clix)). Screened Flex (Bulgin). y
- Y- - rand

Letter reference is
employed for follow-
ing the through
chassis connections for holes 8, 9 and
10. In the case of No. 8 hole, the
leads “1”’ and “h” are respectively the
series connection between the load and
decoupling resistors R7 and R8, and the con-
nection between the H.T. end of the H.F.
choke and the coupling condenser to V§-C9.

Three leads pass through hole No. 9
(a, b, ¢), these being the H.T. and L.T.
negative battery leads and the G.B. positive
lead, all being connected to one side of the
key switch.

At hole 10 there are three connections
(d, e, f), the lead ““d’’ connecting R13 to
the pivot socket of the phone panel, to
this socket also being connected one side
of the condenser Cl11, as depicted by “ k.”

R12 connects through “e” with the
contact member of the ’phone panel, as
will be seen on studying the circuit diagram
Fig.1. The lead “f*’ is the negative or earth
lead from the negative filament socket
of the valve-holder V3 to the other side of
the on-off switch.

The connections to the loudspeaker
panel will be better understood if com-
parative reference is made with the circuit
diagram.

Operation

The receiver should be roughly adjusted
first of all by setting the potentiometer R6
to approximately midscale, the H.F. gain
control R2 bemng then set to about
75 degrees.

The reaction should now be increased
just sufficiently to establish the sigmal, so
that the potentiometers R4 and R5 may be
adjusted without the receiver going into
oscillation when the maximum amplitude
is obtained.

The adjustment of R4 and R5 rcmains
fixed for all wavelengths above and
including the 12- to 26-metre band, but for
operation on the 9- to 14-metre band it
will be found necessary to make a m&rgmal
re-adjustment to R5. W.R.H.
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A Novel Bending Tool

Constructional Details of a Simple Press
for Bending Sheet Copper and Aluminium

VERY necessary tool for the home
constructor is a bending vice that
will provide clean flexures for the

more pliable metals—copper, aluminium,
brass and certain soft steel of reasonably
light gauge. The simple bending vice,
shown in the accompanying illustration,
will be found particularly useful for the
purpose, especially where an ordinary
wood.-worker’s vice is not available.

When deciding upon a suitable method
of construction, it was found that an old
embossing press provided the desired
pressure. When obtaining one of these
embossers from a second-hand dealer’s,
and after a preliminary examination, it
was found that the removal of the name
plate fixing screws was all that was required
in the way of alteration.

With both plates removed it was then

BASE OF EMBOSSING PRESS
RECESSED 1N BACK STRIP

The jaw B is fitted after the assembly
just described, as the holes in the press
head, through which the fixing screws pass,
are in direct line, and can be conveniently
used—at least in this particular case—for
inserting a screwdriver to fix the padding
strip and base screws; this will be clear
on referring to the illustration.

The inset diagram shows how an extension
W1 may made in the width W
if deeper bending is required to that
depicted by the limits in the illustration,
the pattern of the particular press casting
determining the limit to the edge of the
metal. By cutting away the jaw B
to bridge the press as depicted, a greater
degree of rigidity is given to the ends of
this jaw, whilst at the same time, the
U clamps about to be ientioned
afford a better purchase; a plain strip of

WELL SQUARED
HARD OAK JAWS

T MILD STEEL END CLAMP

BENCH
RUNNER

,/

EXTENSION IN
WIDTH OF JAWS

METAL

REMOVED

HANDLE nsoumes
HOLDING D

WHEN JAWS'ARE CLAMPED

General arrangement of a simple bending vice.

noted that the maximum movement of
the press head was 3/16in., thus by allowing
4in. gap between the proposed wooden
jaws ¢, the correct thickness of both jaws
and the intermediate padding strip e,
b and d could soon be determined. It is
not intended that gauges above 16 S.W.G.
be handled by this vice, so }in. is ample for
adjusting the metal along the bending lines.

Oak Jaws

To provide a flush mounting, the base
of the press is recessed as depicted,
consequently the jaw A is made up

with two pieces’ of oak, carefully planed,
these pieces being positioned on the
bench runner with the vice in the most
convenient place, then screwed down with
three well-countersunk screws,to each side.

Both jaws A and B are of well-
seasoned oak, the intermediate strip,
which was necessary to bring the width up
to the desired limit of the movement,
being of trood quality plywood. This
‘ padding ” strip, as it is called here, also
serves the purpose of reinforcing the
fixture of the press base to the bench
since after fixing down the hase and each
section of A as mentioned, the extra
screws necessary for the padding strip
should be long enough to pass right through
the jaw to the bench runner.

wood is not, after considering this point,
advisable.

Side Clamps

Owing to the slight “ give ” which may
be apparent at the ends of the jaws after
clamping the metal, two U clamps are
provided to ensure a more even distribution
of pressure for acute bends, and the method
adopted is clearly defined. Fairly heavy
gauge mild steel is used for each clamp,
with the edges slightly rounded to facilitate
fitment over the tapered edges of the

aw.

It will be noticed that these U
pieces slide into slots provided between
the jaw and the bench, thus when the
metal to be bent is posmoned it only
remains for the end clamps to be tapped |
over the jaw, after pressing down the
handle.

If it is desired that the handle of the press
be kept down under pressure in addition
to the end clamps, a simple method is to
attach a strong spring to the bench, a
suitable hook being provided which will
conveniently slip over the thin part of the
handle; this consideration, however, is
not included in the illustration, as the
essential features only are dealt with in
regard to the adnptatlon of the embossing
press.

=ELECTRADIX==

FOR A.C. MAINS. READY

FOR USE. LESDIX TUNGAR

CHARGERS. Two models of 708, {*
One for 70 volts 6 amps, with meters
and controls, etc., will handle 100
cells a day, £7/17/6. Two 7010
‘Tungar for two 5 amps. circuits

controls, 70 volts, a
200 cells, bargain, £12/15.
A.C/D.C. DAVENSET. Typch House, Garage Wall
Type Charger,a circuits,output D.C. 25 vol ts,6 amps..£6/5.
PHILIPS Model 1087 with valve for 24 volts 10 amps.
Steel case, £7/10.
DAVENSET A.S.C.4. 4 circuit charger for up to 80 cells,
Isdslb Elrli;ci: £32. Four sets of Auto-charge regulators.
a e
AY ” CHARGERS FOR GOOD SERVICE.
Metal Rectmers—ﬁteel C nssm
Model N/A@6, 100/250-volts A.C. and D
15/— Modet N/BG, 1 amp., 25/-. Model N/CB.
D.C. 6-8 volts, 2 amps.. 35/-. Mod

volts to 12 volts, 1 amp., 32/-. Ditto wlth 6-volt tap, 55/-.
Model N/D12, b amps., £4/10/0.
LARGE WI:,STINGHOUSE in 24in, x 24in. steel case
250 watts, 8 volts, 32 amps,. £8/10/0. 800 watts in
steel case. 48in, x 24in. 23 volts. £14/1 .
Al OTARY (JIAR-
GERS. 3 phase Motor
200 volts Dynamo 8 volts

500 volts, 200 m/a.
£5,10 Met,vick 3 ph. 1 h.p.
Motor Dynamo 12 volts
30 amps,, D.C., £6.
Single phase to 230 volts A.C.
Motor D.C. Dynamo 8 volts
16 amps., D
300 CELL A.C./D.C
TO MOTOR-GEN. a
220 v. A.C. For Radio Cells and ten 12-volt 10 amp.
Car. Batts. D.C. output 160 volts 20 amps. Sale, £32.
CRYPTO Constant Potential Rotary Charger. Singie
Phase Motor. D.C. output 8 volts 50 amps. L.T. and
100 volts 1 amp. With switchboard, £30.
D.C, ROTARY CHARGERS, 3h.p. 220jvolt D.C. Motor
8 volt 250 amp., Dynamo, £16. 200 volt Motor 25 volts
8 amps. dynamo, £4, Motor 220 volts, 8 volts 50 amps.
dynamo, £6/10. And others up to 8 KW.
STATIC CONVERTERS. A.C.toD. 0, 40 watts output,
steel cased. Input 230 volts. A.C. 50 cycles, output 440
S volts 60/100 m.a. D.C. with
valves, 45/-. A.C. mams to
D.C. 120 watts at 3 amp. for
D.C. sets on A.C. 220 v., steel
clad with valves, 50/-
RADIO ROTARY _CON-
VERTERS. For A.C.' Re-
ceivers on D.C. mains. In
silence cabinet with filter. All
slzes in stock from 15 watts to
1,500 watts. Sizes : 15, 30, 50,
100, 200, 400 and 800
watts : 1 kW., 1 kw.,
etc. Also battery-opera-
] models for 12/130
volts and 50/230 volts.
All as new delivery from
stock.
SERVICE EQUIPMENT
AND GEAR. Keys, Buzzers, Sounders, 'Phones,
Inkers, Aldis Lamps, Hellos, Rangefinders, etc.
Lamp Signal tlalnlng is very impertant.
8 LUCAS FIELD SIGNAL LAMPS £3I§8

ALDIS TRIGGER TYPE
HIGH RESISTANCE
‘PHONES. The finest
always is the adjustable
Browns A Reed 'Phone,
aluminium swivel head-
band, 4,000 ohms, 35/6. 1,500
ohms, 21/6. 120 ohms, 17/6.
Cords, 1/6. Vnrnous Malkes.
Second-hand Headphones, in good order
2,000 4,000 ohms, 5/-, 8/6 and
7/6v wlth cords Western Electric, 2,000 ohms, 4/6.
OLO 'PHONES. The extra
recelver you want on your ’phone
line. For use with buzzer morse.
A circult tester with a pocket cell,
Eé%ni{lel Earpxetc‘:g. 40doli7§s. metal
oop, with cor
D, 3 60 hm

L.R. D
Pilog Slgnallers. 120 ohm 'Phon es.
All leather headbands with slide
adjustment chin strap and_  4ft.
cord, Comfortable, 3/6. Sullivan
120 ohms aluminium headbands, 3/8. Cords, 1/8 extra.
TELE PES Navy Telescopes, small gun type, 25/-.
¢ LESDIX " Petrol Llectrlc
Lighting and Chargmg Plants.
500 watt, single cyl, 2-stroke.
water-cooled, self- olllng Stuart
Turner engine : ign.,
coupled to .;0[70 volt.s 10 amps o
dynam 1,000
/10/0. A 150~Wutt Emzme
Dynamo on similar lines,
e bu coupled to 25/30 volts, 6
amps dynamo. These are £40 sets ready for immediate
delwery for £12 ol
* Lesdix ” FLECT IC PUMPS. For A.C. or D.C.
mains or 12-volt battery. Centri(ugal all-bronze pump,
3ft. 1ift, 120 gallons per hour. High 1ift Pumps for A.R.P.
work, or Cesspools, typeR.2, with electriomotor Details
and prices of pumps sent on requy
REAL RELAYS. Ulcm sensitive moving
coil small panel, ohms, coll closes
circuit on 50 mije o 0/-. 'Tabla
Micro Relays by Sulllvan Paul and weston.
now available.

5/- EMERGENCY PAR-
CELS of useful stand-by
electrical and radio repair material and
apparatus, 10 lbs. for §/-~. Post Free.

Send for 1940 Bargains List < N."

ELECTRADIX RADIOS

218 Upper Thames Street, London, E.C.4.

Telephone : Central 4611, ===
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Understanding  Valve Curves

A Simple Explanation of Valve Characteristic
Curves and their Meaning. By Frank Preston

T appears that many of those readers
who have been enrolled as radio
mechanics in the R.AK. have

been asked questions relating to valve
characteristic curves in their examinations.
Fortunately for them, this subject has been
dealt with in previous issues of this journal
and also  The Practical Wireless Encyclo-
pedia.” Nevertheless, the subject is one
of importance which is deserving of further
study, especially by other readers who
propose to apply for entrance as R.A.F.
radio mechanies.

At this point it is worthy of note that

a number of PracTicaL. WIRELESS readers

0

Fig. 1.—The best known

type of valve curve. It

shows how anode current

varies with changes of
grid voltage.

7

ANODE CURRENT [N MILLIAMPERES

] 7 E] 2 [ 4
=~ Grid Volts
have already been accepted for service,
some of them being so successful in the'
preliminary test that they have immedi-
ately been given the rank of Leading
Aircraftman ; that is an excellent start,
and I have heard from readers who find
the new life very congenial.

Anode Current-Grid Volts

But that is rather beside the point for
the moment. There are a large numbe_r
of different types of valve curve, and it
would not be possible to deal with them all
in a single article. Additionally, before
some of them can be fully understood it is
necessary to bhave a fair knowledge of
valve theory. The simplest and most
widely used characteristic curves are those
known as anode current-grid volts curves.
These are plotted to show the variation
in anode ecurrent with changes in grid
voltage. ) L

An example is given in Fig. 1, where it
will be seen that several curves are given
on the same graph. These show how the
position is affected by employing different
anode voltages. For the particular mains
triode represented by the curves in Fig. 1
it may be seen, for example, that if 150
volts is applied to the anode and the
grid given a negative bias of 1} volts, the
anode current is approximately 3.75 mA ;
if the G.B. were increased to —3 volts the
anode current would be reduced to about
75 mA, assuming the anode volfage

-100

\ Fig. 3. — Anode
90 ‘)' cl;rrcnt-ar:’ade 1;91[-
! 1 GEWATTS age curves for
u 80 1 m different grid
g gy
to remain unchanged. But if the 279 AR okt
anode voltage were increased to 3 J M
200, in addition to raising the G.B. = °° Vi AN 7
voltage to 3, the anode current Zs5g / / Y. 3 H .
would be about 2.25 mA. 3 7 S 7 g
w 40| I + 1= 7
o« T
Finding Mutual Conductance és / A AT
From the same curve it is pos- w, / ENAmY N
sible 1o find the mutual conductance § = [Ee=0/ [-101 424/ 1-501 14¢/ |-997 Jed' I -79] 8¢ 19
of the valve. As is well known, Z, / - ey, AR,
the mutual conductance is the / r/ A1 PE &
change in anode current brought 0 700 200 300 400 500

about by altering the grid voltage

by one volt. For convenience,

mutual conductanceis taken when the anode
voltage is 100 and the initial G.B. voltage is
zero. By looking at Fig. 1 again it will be
seen that the curve drawn for an anode volt-
age of 100 meets the zero grid volts upright
at 7mA. If you now follow the upright
line from 1 volt on the bage line you will
find that it meets the 100-volt curve
directly opposite a point on the anode
current upright representing 2.5 mA.
Thus, by increasing the G.B. voltage from
zero to — 1 volt the anode current is reduced
by 7 minus 2.5, or 4.5 mA. That
means that the mutual conductance

of the particular valve represented is 4.5
mA/volt.

Slope

The various points referred to above are
indicated by broken lines in Fig. 1. Another
name for mutual conductance is slope.
The reason for this will also be clear from
Fig. 1, for it will be seen that the more
steeply the curve rises the greater will
be the difference between the anode
current at zero and -l grid volts. In
other words, the mutual conductance is
greater when the curve has a steeper slope,
or makes a greater angle with the hori-
zontal.

ANODE. VOLTAGE

Maximum Anode Dissipation
The type of curve just dealt with is

used for all triodes, whether they are

general-purpose, detector, L.F. or power

valves.

showing the anode-current-

grid voltage curves for a large power
output valve, however, it is not unusual
to add another curve as shown in Fig. 2.
This is usually drawn in a broken line and

cuts across the other curves.

Its purpose

is to indicate the grid voltage and anode

current,

at different anode voltages, which

are maxima for the particular valve.

To put the matter in another way:
it is known that any valve has a certain
maximum dissipation (15 watts for that
represented by the curves in Fig. 2) and
that if this dissipation is increased the valve

will suffer.

see that
250-volt-

If we examine Fig. 2 we may
the “ 15-watt” curve cuts the
anode curve at a point which

represents approximately 58 mA. Multi-
plying 58/1,000 A by 250 volts we get
58/4, which is, roughly, 15 — and this
answer is in watts (voltage times current
in amps).

Anode

Cutrent-Anode Voltage

Another type of characteristic curve is
often drawn for power valves, this being

Fig. 2.—Anode current - grid L‘? P
voltage curves for an output a
triode. A broken line indicates =711 490
the conditions for maximum 3/
anode dissipation. ;
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GRID VOLTAGE

shown in Fig. 3. It is an anode
current-anode voltage curve, and
therefore shows how anode current
varies with anode voltage. Here
again, however, the grid voltage
must be taken into consideration
because it affects the anode cur-
rent. That is why several curves
are drawn for different grid
voltages.

By drawing what is known as
a load line—a straight inelined
line joining points of maximum
current and maximum voltage—
it is possible to use a set of anode
current-anode voltage curves
plotted for an output valve to
determine the A.C. output of the
valve.

For S.G. and Pentode Valves

The anode current-anode volt-
age curves for an S.G. valve have
a shape quite different from those
for triodes, as can be seen in Fig.
4. Instead of the anode current
showing a steady rise as the anode
voltage rises, it first rises to a
peak, falls, rises again and then
straightens out.

(Continued on opposite page)
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UNDERSTANDING VALVE CURVES
(Continued from facing page)

This point will be appreciated by com-
paring Fig. 4 with Fig. 5, which shows
curves for a battery variableemu H.F.
pentode. In the latter case the curves are
*“ironed out ” and are comparatively flat.
The curves for an output pentode are
similar in form. The same result is achieved
in the case of modern tetrodes of both
HF. and L.F. types by the scieytific

PRACTICAL WIRELESS

grid current does not pass. With the valve
in question, however, bias is not necessary.
If the curve crossed the upright line from
the zero point a certain amount of bias
would be required if the valve were to
operate efficiently. In the case of most
valves the curve comes entirely on the left
of the zerp grid volts line, showing the
necessity for grid bias.

There are many other types of valve
curve, but these cannot be dealt with here

positioning of the electrodess This is a because of the limitations of space. At
least, sufficient has been written to show
I T the general principle of the characteristic
5 Fig. 4.—Repre- iy
- senlative curves
§§.4 Wi for an S.G. valve Nomenclatm'-e )
E%’ with (inset) a Before leaving the subject, however,
0 H §2 grid curreni— there is one point which must be explained.
L& 3058, grid volts curve. It concerns the symbols used to indicate
& anode current, anode voltage, ete. In
§ O 2 ke s 20 general, the method is to use a capital letter
'S T to indicate voltage and current, and a small
§ / Vg-0 one just below and to the right of it to
L _ 2 L show whether reference is being made to
2 the anode, grid or screen. Most manu-
5 facturers employ the letters B and I for
y voltage (E.M.F.) and current respectively,
£ / Lt and a, ¢ and s for anode, grid and screen.
L S £ o Thus, anode voltage would be shown as
u / Ea, and grid current as X;. Occasionally,
S K_j the letters V and C are used to indicate
F < L/ —1 voltage and current, and p and g for anode
— (plate) and grid. If that method of notation
| | is employed, anode voltage is given as Vp,
T gy =~ 1 and grid current as C.
matter ‘Vlllljc}ll is more con-
cerned with valve design than .
with characteristic curves, and Fig. 5 '_C"m;f I;f-or 5 ‘bs"
must be overlooked in this 3 S AL P
article. )
SE VO oy w—— T T L L
Grid Current s e
Another type of curve is 3 ; .
shown inset in Fig. 4. This e TAKEN AT VAG.60.
is a grid volts-grid current ,}* V=1
curve, the current being shown 5 Y -
in microamps (millionths of an »:J/"
amp.). In the example repre- xa
sented it will be seen that grid {3 Vo-2 il
current does not flow until the u_.
grid is made positive to the s
extent of about .6 volts. Of = Yo 4
course, grid current must be >
avoided except in the case of vo-8
class B valves, and in most 4
cases it is necessary to apply a 50 100 150 200 30
Anode Vol

negative bias to ensure that

RADIO CLUBS
& SOCIETIES

THE CROYDON RADIO SOCIETY
Hon. Publicity Sec.: E. R. Cumbers, 14, Campden

Road, 8. Croydon.

THE Croydon Radio Society’s first war-time

session ended om Thursday, April 4th, in St.
Peter’s Hut, 8. Croydon. The vice-president, Mr.
G. 8. Vellacott, was in the chair, and he called upon
the hon. treasurer to present {his balance sheet for the
past session. The meeting unanimously agreed to
continue next session with the low subscription of
3s. 6d. as It was urged that the society’s activities
should not be debarred from anyone on account of too
heavy a subscription in these times of many calls on
our purses. After further discussion, the balance sheet
was adopted, and all officers were re-elected.

To conclude the evening the society’s popular
chairman, Mr. P. G. Clarke, gave a programme of
records on his new quality amplifier, made specially
for the night. Tn his selection Viennese Waltzes were
particularly appreciated, and in contrast was * Rifin
the Scot,” a so-called ‘* swing number,” which had the
effect of making Mr. Clarke wish he had not chosen it.
The next session will begin in Qctober, and PRACTIOAL
WIRELESS readers who are able to come will be we!-
comed at every meeting. A special effort is being made
to persuade members themselves to talk of their own
experiments, and it shouid be recalled that in this
session just past over three-quarters of the programmes
were given by members.

BRISTOL EXPERIMENTAL RADIO CLUB
Headquarters : 21, King’s Corridor, Old Market

Street, Bristol, 2.
Publicity Manager : D. J. James, 40, Robertson Road,

Eastville, Bristol, 5.

HE second annual general meeting of the Bristol

Experimental Radio Club will be held on

Tuesday, May T7th, at 8 p.m., at clab head-
quarters. Will alt members please make a special
effort to attend this meeting, as the policy of the club
for the forthcoming year is to be decided. New
officers and committee are to be elected.

All experimental radio enthusiasts in the distrigt
areinvited to Join. The annualsubscription is very low.

It has been decided that experimenters in the
Services may attend mectings free. of charge for as
long as they are in Bristol—so let’s see plenty of
khaki and blue on Tuesday evenings! Any further
details required may be obtained from the publicity
manager,

SURREY RADIDO CONTACT CLUB
Headquarters : Cafe Royal, Croyden.
Hon. Sec.: 8. A, Morley, 22, Old Furleigh Road,
Selsdon.
THE club’s 44th meeting was held at the above
address on April 6th, after an informal opening,
Mr. Milne (G2MI) was asked to [give his promised
lecture on an Automatic Transmitter. This he did
with his well-known thoroughness. It consisted of
two telephone multi-contact pre-selectors purchased
from a well-advertised second-hand retafler of wireless
components.
The secretary will be pleased to recelve any prospec-
tive members anxious to visit our club.
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BOOKS

SUPERHETERODYNE
RECEIVER

By A. T. WITTS

This book provides the knowledge demanded
by the R.A.F. of recruits wishing to volunteer
for the excellent posts available in the Signals
branches. It is a well-known, established work
of which “ Practical Wireless ” says : “ Gives
all the information neces§sary for a complete
understanding of the Superheterodyne Re-

ceiver.” Essential to every radio mechanic
and student. Get a copy at once ! 4/6 net
(by post 5/-).

SHORT-WAVYE RADIO
By J. H. REYNER

A comprehensive survey of the available
data concerning short waves and of the
practical methods of their use in radio and
television transmission. It is profusely illus-
trated and am invaluable companion to the
author’sstandard works. 10/6 net (by post 11/-).

CATHODE-RAY
OSCILLOGRAPHS

By J. H. REYNER

Radio men—and particularly those about to
enter the Services—will find a sound knowledge
of this subject invaluable. Here is the book
they want—a reliable source of information
by one of radio’s greatest experts. This book
discusses theory and shows its application in
practice. Intensely interesting and helpful :
clearly presented and profusely illustrated.
8/6 net (by post 9/-).

PITMAN, PARKER ST. KINGSWAY, W.C.2,

PITMAN®S

-

>=2° T OR THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolis for an I. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radioc. We are
not content merely to teach the prin-
ciples of radio, we want to show our
students how to apply that training in
practical, every-day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 94A, International Buildings,
Kingsway, London, W.C.2.
Please explain fully about your Imstruction in

the subject marked X.
Complete Radio Engineerinz
Complete Radio
Radio Service Engineers
Elementary Radio
Television
It you wish to pass a Radio examination
indicate it below.
Inst. of Wireless Technology
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
. Telegraphy for Aircrait
City and Guilds Telecommunications

NGO, o eisla/de1nis il o ooliakiti afotsins TePilas e srme . 501
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correspondents.

Radio Training Manual

IR,—I feel I must express thanks to
Pracrica.  WIRELESS for the step
taken in publishing the ‘‘ Radio Training
Manual,”’ which I feel sure must fill a long-
felt want. I have been fortunate in
obtaining enlistment in the R.AF. as a
radio mechanic and I find that you have to
read quite a number of books to refresh
your memory on the wide knowledge of the
subject that is expected by the R.A.F.
Although I am professionally engaged in
radio, I still find time to read and learn
quite a lot from Pracricar WIRELESS,
which I bave taken for years. I have,
with one exception, all your books, and
find them extremely useful. Wishing your
paper the success it deserves.—BERNARD
H. PooLE (Brecon).

Reception Conditions

IR,—I have noticed in recent issues
quite & number of DX logs submitted
by readers, and it occurred to me that
fellow 8.W.L.’s may be interested to hear
about reception conditions at this QRA.
Between March 1st and March 2lst I
heard, amongst other ‘‘ hams,”” the follow-
ing: W1, 2, 3, 4, 8 and 9; HAS3B, 6T,
9Q ; ES5D,1E4G; LY1S, YUMAY, EADAP,
DAP, DBA ;11JKV, IRE ; TI2RA, PY2LN,
CO2AM, K4FAY, 4FKC, 4DSE; PKI10G,
KAIME, 1RV, 1LZ and 1AF. The B.C.
bands gave VLQ, VLQ2 and VUD2 as
additions to DX stations heard. From
March 21st to April 4th no DX was heard ;
in fact, Europeans were not coming in at
all well. For 10days the only “ham’’ heard
on 20m. was HA3B, vainly trying at the
time to contact XU1B. The 20m, band is
now opening up again and W’s and real
DX should be heard again soon. Of course
the bad conditions were due to the severe
magnetic storms which severely interfered
with radio communications both on the
American and this side of the Atlantic.
I listened on April 7th between 17.15 and
17.45 on 20m. and heard W1, 2, 4,8 and 9;
HA7P, 3B,8C; ESIE, EATBA and KAIME,
so the band is much better now. I enclose
a photo of my den, showing receiver, etc.,
here. The receiver is an AW4 S/H
(Bush BA53), and the antenna is a 66ft.
inverted-L.—A. Hart (Ilkeston). ’

Fuli-wave Detection

IR,—I have read with much interest,
but with little enlightenment, Mr.
Ford’s letter in your issue dated April 20th.
I have been unable to trace the publica-
tion in which he stated his * new theory
of detection,”” but the short statement of
it in his letter is difficult to understand.
I withdraw the imuendo in my previous
letter that he is not serious. Nevertheless,
he refers to radio frequencies as if they
behave entirely differently from lower
frequencies, and appears to be confused
between unmodulated and modulated
waves. As far as rectification is concerned,
however, there can be no essential differences
and the same theory should be capable of
explaining the rectification of alternating

0/2@/2 to Discussion

The Editor does not necessarily agree with the opinions cxpressed b:

his

All letters must be accompanied by the name and address

of the sende: (not necessarily for publication).

May 4th, 1940

detector’’ is strictly a * by-phase half-
wave rectifier.”” A typical full-wave
rectifier is the well-known * bridge”’
arrangement, and I maintain that, given
perfect rectifiers, this will undoubtedly give
full-wave detection of radio frequencies
whether of the form A sine pt or (A B sine
wt) sine pt.

It would no doubt interest many readers
if Mr. Ford contributed an article to these
pages giving the grounds on which he bases
his opinion ‘‘ that full-wave detection -of

eurrent of all kinds, whether of high or radio frequencies is impossible.”’—* Eu-

low frequency or of wave sine form or
complex.
I am of the opinion that Mr. ¥ord’s

bR T R =TT e
¥ IFSEe - =t & L]
R 19 i Jig X P

A corner of Mr. A. Harl's den.

difficulty is purely one of nomenclature and
partly due to confused thought. It would
perhaps clarify the nomenclature difficulty
if it is appreciated that the °* push-pull

PROBLEM No. 398

ACKSON had a simple three-valve short-
wave receiver in which reaction did not
appeuar to function very smoothly. The reaction
condenser was joined on the earth side of the
reaction winding, and he thought that perhaps
things would be better if he connected it on
the anode side of the reaction winding. He
made the change in wiring, but when he tried it
out could get no reaction at all. What was
wrong ? Three books will be awarded for the
first three correct solutions opened. Euntries
should be addressed to The Editor, PRACTICAL
WIRELESS, (George Newnes, L., Tower House,
+ Southampton Street, Strand, London, W.C.2.
Envelopes must be marked Problem No. 398
in the top left-hand corner and must e posted
to reach this office not later than the first post
on Monday, May Gth, 1940.

oo

Solution to Problem No. 397

The heater winding on Fergusson’s transformer
was intended to supply the standard 4 volts at a few
amps., but the D.C. wiring would have had the heaters
wired in series, and, consequently, the vaives would
not receive the correct voltage and thus they failed to
function.

The following three readers successfully colved
Problem No. 396, and books have accordingly been
forwarded to them :

. D. Roberts,
Wisbeeh, Cambs;
East Barnet, Herts;
Failsworth, Lancs.

* Winfield,” Nelson Gardens,
D. W. Hunter, 75, Daneland,
8. Collins, 15, Jesmond Street,

o Loblems

PIRICIST ° (Ickenham).

Dead Spots

IR,—I have been reading your fine
paper for about four years, during
which time it has been useful to me in
many ways. I am very interested in the
letters on Dead Spots, as I find that this
trouble occurs in my locality tgo. I have
yet to hear signals from stations in Canada
or South Africa. At different times I have
used one, two and three-valvers on phones.
The aerials used up to date have been a
single-strand aerial, indoors, 10ft. long,
running N.N.E. to S.8.W., and a 50ft.
indoor aerial zigzagging five times across
the room. The apparatus is housed on
the second floor, so I have been obliged to
use a capacity earth. The only possible
solutions that I can offer to the problem
are that the Americans are using beam
transmission while the Canadians and South
Africans are not, or that we have been
listening in when the Canadians and South
Africans have not been operating. I dg.
not think that my kit.is at fault, as
have heard stations in Australia, America,
France, Spain, Germany, Italy and Russia.
I shall look forward with interest to any
further correspondence on this subject.—
A. Atxgins (Clevedon, Somerset).

Station HCJB, Ecuador

IR,—Other listeners may be interested
in a station I logged a short while
ago. It was station HCJB, Quito, Ecuador,
on 24.08 metres, and is heard at very good
strength here. Transmissions in English
take place at 00.00 B.S.T. and 03.00 BS.T.
every day except Tuesday mornings.
Reports are requested and should be sent
to : The Voice of the Andes, Radio Station
HCJIB, Casilla Postal, 691, Quito, Ecuador,
South America.

I would very much like to see the return
of “ Leaves from a Short-Wave Log,”’ as
it was with the aid of this page in the
July 29th, 1939, issue that I learned quite
a lot about this station after I had logged
it.—Marcorm C. Craik (Dundee).

Correspondents Wanted

W. BARNETT, L.N.E.R. Station

House, London Road, St. Albans,
wishes to correspond with any young
reader, about 16, who is interested in
general radio. He is also desirous of
getting in touch with a local radio club.

E. A. Pratt, 56, The Limes Avenue, New
Southgate, N.11, would like to get in touch
with a reader (about 15 years) interested in
S.W. listening.

I. G. Topping, 2, West Street, Harrow,
Middlesex, wishes to get in touch with any
reader who -possesses a New Times Sales
¢ All-wave Screen-Grid Four,”’ with a view
to comparing performances and solving one
or two difficulties with reception.
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Tn veply

L.F. Coupling

*“ In a set which I wish to build you specify
a Transfeeda. As I have never heard of
or seen one of these things before, I would
be much obliged if you ecould inform
me through your pages the price of this
component, what it is, and where I could
purchase one.’’—A. M. (Nelson).
"[‘H'E item in question is a complete
parallel-fed transformer coupling unit.
That is, it consists of an L.F. transformer,
a resistance and a condenser. The resistance
is tapped so that a portion may be used if
desired as a decoupling component, or,
alternatively, the entire resistance may be
used for the anode load, with an external
decoupling resistance included if desired.
The original component is not now on the
market, but an equivalent substitute will
be found in the Bulgin range, type L.F.10.
It is known as a * Transcoupler,” and the
pre-war price was 10s. 6d.

Public Address Equipment

‘“Can you explain if it is necessary to
have a licence for the use of public address
equipments ; if so, how much and where
can I obtain one ? Also the terms for record
playing.””—V. P. (Sth. Farnborough).

LICENCE is not needed for the use of
the equipment, provided that, if it
employs any patented circuit, the apparatus
has been built underlicence. This is obtained
from the Marconi Company at Electra House,
Victoria Embankment, W.C. If you use
standard gramophone records, however,
. you should communicate with the Per-
forming Rights Society at 33, Margaret
Street, W.1, regarding the payment of
royalties for such use.

Bias Problem

‘“1 have a standard transformer-coupled
output stage and am in a difficulty regarding
bias. When the plug is removed from the
battery the performance is all that is
desired, but as soon as the plug is put back
reception is weak and poor. I have tried a
new battery, replacement of the valve and
secondary winding for break, but I cannot
find any such fault as exhausted bias battery,
weak valve or short. I should be glad if
you could help me.””—P. H. (Normanton).
TH.E fact that the insertion of the plug

affects results proves that the grid
circuit (transformer flex lead and plug)
is complete, and therefore the trouble is
most likely due to the fact that the minimum
bias you can apply is too much for the
valve. This could be due to a low H.T.
voltage, or the use of the wrong type of
valve. In some cases it has been found,
bhowever, that G.B. batteries are marked
with wrong polarity and we therefore
suggest that you try reversing the particular
batteries you are using. A negative potential
must be applied to the grid.

Aerial Coupling Coil ’

‘I have beet making one or two coils
lately and am rather puzzled by the effects

g Yt O o
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of the primary or aerial winding. Although
I have used the same number of turns I
have found that signal strength is varied by
the spacing of the winding and I should
like to know whether this is usual, or whether
I have done anything wrong in the winding.
(A sketch of the coil was attached.)—G. I.
(Co. Antrim).

E number of turns on a primary wind-

ing is not the sole factor in an H.F.
transformer. For highest efficiency the
primary should be coupled inductively
to the secondary and any capacity coupling
which exists will affect efficiency. Unfor-
tunately it is not possible entirely to avoid

-

RULES

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in gur pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obvious reasons—

(1) Supply eircuit diagrams of complete
multi-valve receivers,

(2) Buggest alterations or modifications of
receivers described imn our contem-
poraries.

(3) Suggest alterations or modifications to
cominercial receivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

A stamped addressed envelope must be
enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.

Send your queries to the Editor, PRACTICAL WIRELESS,

George Newnes, Ltd., Tower House, Southampton Street,

Btrand, London, W.C.2. The Coupon maust be enclosed
with every query.

.()J

capacity coupling, but you will find if you
use a very fine wire primary, wound in
such a way that turns of wire make a slight
angle with the secondary turns, and with a
fair spacing between the two windings,
selectivity would be much higher than if
you use a thick wire primary wound exactly
parallel to the secondary. A good plan
for experimental purposes is to make a
former for the secondary sufficiently large
to permit another former to be inserted
inside it, and to provide two-pin and
socket connections inside the coil. You could
then wind different types of primary and
insert them in the secondary in order to
see the effects of the different windings.

Multi-meter

‘““Is there any need to alter the series
resistors used for voltage reading when
using a D.C. milliammeter with rectifier
for A.C. voltage tests ? I have made a D.C.
test meter, but now have obtained a meter
rectifier and wish to add an A.C. range.’’—
L. 8. E. (Winchmore Hill).

\ HEN the rectifier is included the meter

movement will give a deflection
proportional to the mean current. In
practice it will be found that the scale read-
ing is actually increased by 11 per cent. and
thus, instead of 1 mA, the scale will indicate
1.11 mA (R.M.S. A.C). Thus, you can
either read your scale with the necessary

modified reading, or preferably use a
separate set of resistors which will, of course,
all have to be slightly lower than those
used for the D.C. ranges. Some interesting
details on this subject will be found in the
Westinghouse Company’s booklet No. 11b,

’

Speaker Position

‘“1 am rather disappointed by the results
giver! by my new speaker. This has been
stated to be a very good model and I know
my set is good as it is designed for quality.
The reproduction is not, however, satis-
factory for the ‘price I have paid, and I
wonder if you ean give me any advice in
the way of improving it.””—H. R. (Black-
heath).

WHILST your set may be quite good

from the theoretical point of view
and the speaker may also be good theoretic-
ally, there may be several points resulting
in the inferior results. Firstly, there may be
need for some form of tonme correction
to cut out resonances. Secondly, yon may
not be correctly matching the speaker to
the set. Thirdly, the results may be seri-
ously affected by the acoustics of the room.
If you placed the set and speaker in a
modern recording studio, for instance,
it would perhaps sound excellent, but the
furnishings of your room may be having a
marked effect on the high notes, or lack of
furnishings, bare floors, ete., may be
hardening the tone. Therefore, you should
attend to these points before making any
attempt to modify either set or speaker.

REPLIES IN BRIEF

The following replies to queries are given in
abbreviated form either because of non-com pliance
with our rules, or because the pointraised is not of
general interest,

- bt it et v

C. P. (Manchester, 8). We think the most satisfac-
tory process would be to communicate with the
makers of the set or their nearest loca! service agent.

E. A. B. (Mchen). The trouble is undoubtedly
interaction between the two parts, not the correet
injection. The oscillator must be perfectly screened.

W. 8. (Earls Barton). Some diagrams are theoreti-
cal and some pictorial. In one or two cases actual
wiring dlagrams are given, and for others blueprints
are available.

D. W. H. D, (Stow-on-the-Wold). Writeto Southern
Radio or one of the other advertisers in our Small
Advert. Sections.

R. L. (W.12). Write to Foreign Corresponden:c¢
Department, S8tation JZI, Tokyo, Japan.

E. A. M. (Denton). There wns a circuit using :

battery in the manner indicated which was popular
at one time. It was known as the Prince Trigger
circuit. The idea has been superseded by modern
arrangements.

T. J. M. (Landore). Any standard ampiifier ynay
be used. We hope to describe a small A.C. amfflifier
in the near future.

L. H. T. (Bristol, 3). The issue in question is now
out of print. You will find details in the small book-
let issued by the Westinghouse Company.

T. M. (Nelson). You cannot use the A.C. or recti.
fied A.C. for the battery valves, owing to hum troubles.

A. H.P. (Broughton-in-Furness). A series resistance
of the variable type should be used. A 25 or 30 ol
component would be suitable.

D. G. (Chelmsford). The data will be included
shortly in our Radio Engineer’s Pocket-book pages.

K. W. (Cambridge). Messrs. Premier Radio can
supply a Kit for your purpose.

S. 8. (Bradford). The voltage should not Le higher
than 66. Check your battery earefully.

H. A, (Shorcham). Make sure the grub secrews
are well inside the knob and fill the space above witl
Chatterton’s Compound or some similar insglating
material.

P. M. A. (Reigate). The panel may he of wood,
but it would be desirable to dry it thoroughiy and then
impregnate with paraftin wax or well shellae it.

) - 7
{ The coupon on page 168 mus: be l
i attached to every query. i

-
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DENCO

“POCKET TWO”
Midget 2-Valve Dry Batlery Set

(Measures only 417 x 3" x 13" 4)
Ideal for those on Active Service or as a
standby set in the home, etc.
Gives a choice of several Medium Wave
stations anywhere. (200-500 metres.)
Works on any 1.5, 2 or 3 volt L.T, and any

small H.T. Battery 18-60 volis.

Extremely low consumption : 0.12 amp. L.T.
and about 2 m.a.H.T. (Batteries separate so
that there is no need to be held up for odd size
batteries.)

A short outside or inside aerial only required.
(This can be put up in a few minutes.)
Sturdily built in an all metal case.

Designed for good quality headphone recep-
tion but will operate & loudspeaker on the
Home Service, etc.

See test report in last week's issue of “ P.W.”

£2_15_o with valves, etc., less

batteries and headphones.

DENCU WARWICK ROAD, CLAGTON, ESSEX-

Send also for our Catalogue P of Ultra low-lass
short-wave componenis, etc.

The * Fluxite Quins” at work.

Said O, ** I don't think it's quite fair

To say I'm all up in the afr,

For it's easily found

That I'm right down fo ground

In Fluziting my aerial—so there 1™

Sre that FLUXITE is atways by you—in the
house—garage—workshop—wherever s.peedy sol-
dering Is needed., Used for 30 years in goevern-
ment works and by jeading engineers and manu-
facturers. Of Ironmongers—in tins, 4d., 8d.,
1/4 and 2'8.

Ask to see the FLUXITE SMALL-SPACE SOL-
DERING SET—compaet but substantial—
complete with full instruetions, 7/6.

E 70 CYCLISTS ! Your wheels will NOT keep I

£ round gnd true, unless the spokes are tied with

i fine wire at the crossings AND SOLDERED.
This makes a much stronger wheel. It's simple
—uwith FLUXITE—but IMPORTANT.

The FLUXITE GUN is always ready to put
Fluxite on the soldering job instantly. A little
pressure places the right guantity on the right
spot And one charging lasts for ages. Price
a 1/8, or filled 2/6.

Write for Free Book on the art of “ soft » soider-
ing and ask for Leaflet on CASE-BARDENVING
STEEL and TEMPERING TOOLS with FLUXITE

. DRAGON WORKS,
SEI1

FLUXITE LTD. (Dept. W.P.),

BERMONDSEY ST., S.

SIMPLIFIES ALL SOLDERING

[T R.A.F. WANTS RADIO |
MECHANICS

The Air Minister appealed recently for radio
mechanics. Recruits selected are given the
rank of Leading-Aircraftman and paid at the
rate of 5/6 a day. This is a great opportunity.
F. J. Camm has written an authoritative boo!c,
““ Newnes Short-Wave Manual,” which will
help you to gain the knowledge required.
a Co from your booksellers,
glt’%?t’?or by g’c;st 5/6d. from Book. Dept.,
George Newnes, Litd., Tower House, South-
ampton Street. Strand, London, W.C.2.
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MULTIPLE SPEAKER MATCHING
(Continued from page 158)

Ratio \/ 40’;"’0 ~ 895.

Load 2. Primary 20,000 ohms.
Secondary 15 ohms.
Ratio ?9;05"9 = 36.5.
Load 3. Primary 20,000 ohms.
Secondary 30 ohms,
: 20,000
Rat ,\/ =\
atio % 26.8.
Load 4. Primary 8,000 - ohms.
Secondary 600 ohms.
] 8,000
R S0 — 3.65.
atio 600 3.65

May 4th, 1940

Scpnrate transformers are a wastage of
weight, space and money, so all the
primaries are combined into ome. A
common primary designed for an impedance
of 4,000 ohms is used, and the four
secondaries are linked to it by the ratios
calculated above. The steps in the
calculation are represented in Fig. 3.

Similar results would have been obtained
by substituting particular values for each
of the output channels in turn in the general
formula given above, i.e.:

_ /\/ 100R
nZ
This method is by far the quickest way
of arriving at the result, but one should use

the slower method until the system of
working is fully understood.

Turns ratio

VALVE INSTALLATION
(Continued from page 151)

The bias obtained by means of a resistor or
resistance is often referred to as the * self
bias ’’ scheme. H.F. valves of the variable--
mu type may have a variable resistance in
place of the fixed resistance used in L.F.
stages so that the bias voltage may be
varied, and the gain of the valve also
modified. The bias for some valves of this
type may be as high as 30 volts for * cut off.”
Maximum bias results in minimum gain and
vice versa, and as the screen current also
varies with the bias it is usual to connect
the bias potentiometer as part of the screen
potential divider to keep a balance of
things.

Metallised coatings of a valve should
always be joined direct to earth, although
care 1s necessary to avoid a short-circuit to
the screen. This point is of importance
when a top-cap anode is used as this will be
in direct contact with H.T. and the H.T.
will be short-circuited if the anode lead
touches the screening coating. If a valve of
the type having the screen joined internally
to the cathode is used, a short-circuit be-
tween screen and earth would short-circuit
the bias resistor should one-be included.

BOOKS RECEIVED

WIRELESS. ByC. L. Boltz, B.Se. 278 pp.,
123 illustrations. Published by John
Gifford, Ltd. Price 10s. 6d.

IS is a text book covering the

principles of radio and deals with
fundamentals from the elementary facts
about electricity up to the superhet and
television. The chapters are as follows:
Waves; Elementary Facts About Elec-
tricity : Alternating Waves ; Choosing the
Signal ; . The Valve; Valve Detection;
L.F. Amplification; H.F. Amplification :
Loudspeakers; The Straight Set; The
Superhet ; Short Waves ; The Mains and
Types of Receivers; The Gramophone ;
Television. The book is written in simple
Janguage and there is an absence of the
usual pages of formule which generally
render this type of book rather frightening
for the beginner. Orily essential formulse
are dealt with.

METALLURGICAL

AND INDUSTRIAL
RADIOLOGY. By Kenneth 8. Low.
86 pp., 42 illustrations. Published by Sir
Isaac Pitman and Sons, Ltd. Price 7s. 6d.
LTHOUGH not a wireless book, this
deals with radiology and is indis-
pensable for metallurgists, welders, mould-
ers and others who are interested in
modern X-rays. After covering the general
principles the book deals with apparatus,
technique, and such specified branches as
stereoscopy and tomography.

TELEVISION
DEVELOPMENT

JUST prior to the outbreak of war the

culmination of the strenuous efforts of
the two R.M.A. television committees, one
of which was concerned with matters of
policy, and the other with solving the
mult.ltudinous technical problems, was made
manifest. in the organisation of the
Radiolympia Exhibition. Since then but
little has been heard of the activities of
these committees, but it is known that
their work has in no way been completely
stopped. At a recent meeting a leading
manufacturer expressed the opinion that
he felt some form of television service
would be initiated in the not too distant
future. This falls into line with the repeated
pleas made by Thermion in this journal
that the present mode of living forced. on
the general public as a result of war-time
lighting restrictions could be alleviated by
an entertainment provided by a television
service. It is wrong to regard television as
a luxury service, for the whole problem
should be treated as a necessity to meet or
counter technical and commercial com-
petition from those neutral countries who
are not in any way upset by war’s burdens.
It is known that the authorities responsible
for the defence of this country have been
approached by the leading manufacturers,
and optimism prevailed that a solution
would be found to give some form of tele-
vision service, although it was as yet
unknown whether the link between receiver
?ind transmitter . would be radio or

ne.

VI 0 00018

THE FLYING
REFERENCE BOOK
by F. J. CAMM 1

—Is a Complete Guide to All Types of
Aircraft, which is -especially Valuable gt
the Present Time.

It is packed with Facts and - Figures
Relating to All Branches of Flying.

The Second Edition, Just Off the Press,
Is Right up to date.

Price 5s. from all booksellers, or 5s. 6d.
: by post from: The Publishers, C.
! Arthur Pearson, Ltd., Tower House,

Southampton Street, Strand, London,
wW.C.2



http://www.cvisiontech.com

May 4th, 1940

PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

of
Date of Issus. Blueprml.

CRYSTAL SETS
Blueprints 6d. each.

"1987 Crystal Receiver .. — PW71
The ““ Junior ** Crystal Set 27.8.38 PWo4
STRAIGHT SETS, Battery Operated.

One-valve : Bilueprints, 1s. each.
All-Wave Unlpen Pentode) s —_ PW314A
Beginners’ One-valver . 19.2:38 P85
The * Pymmid ' One- wlver (RF

Pen) 27.8.38 PW93
Two-valve : Blueprint, 1e.

The Signet Two (D & LF) 24.9.38 PW76
Three-valve : Blueprints, 1s. each.
Selectone Battery Three (D, 2 LF

(Trans)) . — PW10
Sixty Shlllmg Thxee (D 2 LF

{RC & Trans) o _ PW344A
Leader Three (5G, D, Pow) - PW35
Summit Three (HF Pen D, Pen) — PW37
All Pentode Three (HF Pen, D

(Peun), Pen)y . .. 29.5.37 PW39
Hall-Mark Three (bG, D, Pow w) .. — PW41
Hall-Mark Cadet (D, LF Pen (R(F))) 16.3.35 PW48
¥. J. Camm’s Silver Souvenir

Pen, D (Pen), Pen) (All-Wave

2‘ 13.4.35 PW49
C.xmeo Ildg.et, Three (D 2 IF

(Trans)) .. — PW51
1936 Souotone Three-Four (HF

Pen, HF Pen, Westector, Pen' — PW53
Battery All-Wave Three (D, 2 LF

(B{){)) . t " -5 — PW55
The Monitor (HF Pen, D, Pen) . —_ PWe6l
The Tutor Three (HF Pen D, Pen) 21.8.36 PwWo2
‘The Centaur Three (3G, D P) .. 14837 PWé4
F. J. Camm’s Record All- Wav -

Three (HF Pen, D, Pen) 31.10.36 PW69
The *“ Cnit ” All-Wave Three (D

2 LF (RC & Trans)) . 18.2.39 PW72
The Rapide " Stmlﬂht 3 (D

2 LF (RC & Trans)) . 4.12.37 PW82
F. J. Camm’s Oracie All- Wave

Three (HF, Det., Pen) 28.8.37 PW78
1938 ““ Triband » All-Wave Three

(HF Pen, D, Pen 22.1.38 PWs4

. Camm’s * Sprite’’ Three

(HF Pen, D, Tet) 26.3.38 PwWar
The ** Hurricane * All-Wave Three

((SG D, Pen), Pen) 30.4.38 PW89

J. Camm’s * Push-Button "

Three (HF Pen, D (Pen), Tet) 3.9.38 PWo2
Four-valve : Blueprmts, 1s. each.

Sonotoue Four (SG D, L 1.5.37 PW4
Fury Four (2 8G, D en) 8.5.37 PW11
Beta Universal Four (SG D, LF

Cl. B) — PW17
Nucleon Cluss B Four (SG D

(8G), LF, Cl. B) — PW34B
Fury Four Super (86, S(} I) Pen) — PW34C
Battery Hall-Mark 4 (H Pen,

D, Push-Pull) —_ PW46
F.J. Camm’s ** Limit” A]] Wave

Four (HF Pen, D, LF, 26.9.36 PWe67
“Acme” All-Wave 4 (Hl“ Pen, D

(Pen), LF, Cl. B) 12.2.38 PW8a3
The “ Admiral” Four (HF Pen,

HF Pen, D, Pen (RC)) . 3.9.38 PW90

Mains Operated
Two-valve : Blueprints, 1s. each.
A.C. Twin (D (Pen), Pen) o — PWIi8
A.C.-D.C. Two (8G, Pow). . — PW3l
Selectone A.C. Rudlogram '.l‘“o

(D, Pow) — PW19
Three-valve : Blueprints, 1s. each.
Doubie-Diode-Triode Three (Hl"

Pen, DDT, Pen).. od — PW23
D.C. Ace(SG D, Pen) o — PW25
A.C. Three (8G, D, Pen) — PW29
A.C. Leader (HF Pen, D Pow) 7139 PW35C
D.C. Premier (HF Pen, D, Pen) = PW35B
Unique (HF Pen, D (Pen), Pen) . — PW36A
Armada Maios Three (EF Pen, D,

Pen) 3o Fd = 8 — PW38
F.J. Camm's A.C. All-Wave Silver

Souvenir Thrce (HF Pen, D, Pen) — PW50
“All-Wave” A.C. Three (D

LF (RC)). . — PW54
A.C. 1936 Sonotone (HF Pen, HF¥

Pen, Westector, Pen) . — PW56
Mains Record All-Wave 3 (HB

Pen, I, Pen) .. -_— PWi0
Four-¥Yalve : Blueprints, 1s. each.

A.C. Fury Four (8G, 8G, D. Pen) - PW20
A.C. Fury Feur Super (8G, 5G, D

Pen) A 1 nd b — PW34D

AC. Hall-Mark (HF Pen, D,

Push-Pulh) - PW4S
Uriversal Hall-Mark (HF Pcn, D

Push-Pall) — PWi7

SUPERHETS.

Battery Sets : Blueprints, 1s. each.
£5 Sugerhet (Three-valve) .. 5.6.37 PW40
anm’s 2-valve Superhet .. — PW52

Mains Sets : Blueprints, 1s. each,

A.C. £5 Superhet (Three-valve) . —_ PW43
D.C. £5 Superhet (Three-valve) — rPw42

Universal £5 Superhet (Three-
valve) . . — PW44
F.J. Camm’s A.C. Superhet 4 PW59

F. J. Camm’s Universal £4 Supera
het4 .. # — PW60

* Qualitone ** Universal Four 16.1.87 PWT73
;our-%alze : Double-gided Blufpnnt 1s. 6d.

ush Button 4, Battery Model .
Dush Button 3, A'C Maims Mode] j2210.38  PWo5

SHORT-WAVE SETS.
One-vaive : Blueprint, 1s.

Battery Operated.

Simple 8.W. One-valver .. . 23.12.39 PW38s
Two-valve : Blueprints, 1s. each.
Midget Short-wave Two (D, Pen) - PW3sA
The “Fleet” Shert-wave Two

(D (HF Pen), Pen) . .. 27838 PWol
Three-valve : Bluepnnls, 1s. each,
Expenmenter s Short-wave Three

(8G, D, Pow) - PW30A
The Prefect. 3 (D, ‘2 LF (RC and

Trans)) .. - PW63
The Band-Spread 8.W." Three

(HF Pen, D (Pen), Pen) 1.10.38 PwWes

PORTABLES.

Three-vaive : Blusprints, 1s. each.
F. J. Camm’s ELF Three-valve

Portable (HF Pen, D, Pen) — PWé5
Parvo Flyweight Mldr'et Portable

(8G, D, Pen) .. k .. 3.6.39 PWT7
Four-valve : Blueprint, 1s.
“Imp " Portable 4 (D, LF, LF

(Pen)) .. - PW86

MIscELLANEOUS.

Blueprint, 1s.
8.W. Converter-Adapter (1 valve) - PW48A

-AMATEUR WIRELESS AND WIRELESS MAGAZINE

CRYSTAL SETS.
Blueprints, 6d. each,
Four-station Crystal Set .. . 23.7.38 AWwW427
1934 Crystal Set .. S5 5o — AWdi4
150-mile Crystal Set 50 Cd —_ AW450

STRAIGHT SETS,

Battery Operated.
One-valve : Blueprint, 1s.

B.B.C. Special One-valver e = AW387
Two-valve : Blueprints, 1s. each.

Melody Ranger Two (D, Trans) .. — AW388
Full-volume Two (8G det, Pen) .. —_ AW3902
Lucerne Minor (D, Pen) .. a3 — AW426
A Modern Two-valver .. 58 - WM409
Three-vaive : Blueprints, 1s. each.

£5 6s. 8.G.3 (SG D, Trans) o0 — AW412
Lucerne Ranger (SG D, Trans) . - AW422
£5 6s. Three: De Luxe Version

(8¢, D, Trans) .. 19.5.34 AW435
Lucerne Stralght Three (D RC

Trans) . — AW437
Trausport'\ble Three (SG D Pen ) —_— WM271
Simple-Tune Three (3G, D, Pen) June’38 WM327
Leonomy-Pentode Three (SG, D,

Pen) %K o 7, .. Oct.’33 WM337
“W.M.” 1934 Standard Three

(8G, D, Pen) .. o — WM351
£3 35, Three (8G, D, Trans) . Mar.’34¢ WM364
19835 £6 ¢s. Batterv Three (SG,

D, Pen) . = - o — WM371
PTP Three (Pen, D, Pen) ] - WM389
Certainty Three (bG D, Pen) .. — WM393
Minitube Three (8G, D, Trans) .. Oct. '35 WM396
All-Wave “inmng Thlee (SG D,

Pen) .. . — WM400
Four-valve : Blueprmts, 1s. 6d. each.
86s. Four (8G, D, RC Trans) — ~ AW370
2HYF Four (2 8G, D, Pen) —_ AW421
Self-contained Four (8G, D, LF

Class B) . Aug.’3 WM331
Lucerne Stmlght "Four (SG 1)

LF, Trans) — WM350
£5 58. Battery Four (HF, D, 2 LI") Feb. '35  WM381
The H.K. Four (8G, SG, D, Pen) —_ WNM384
The Auto Straight Four (HF Pen,

HY¥, Pen, DDT, Pen) .. .. Apr.’86  WM404
Five-valve : Blueprints, 1s. 6d. each.

Super-quality Five (2 HF, D, RC,

Trans) .. - WM320
Class B Qundradyne 2 SG D Ll"

Class B) . - WM34i4
New Class B Fne (" SG D, LF

Class B) . 1 — WM340

167

These Blueprints are drawn full size.

Coples of appropriate issues containing descrip-
tions of these sets can in some cases be.supplied atg
the following prices which are additional to the cost

£. A dash before the Blueprmt Number
indicates that the issue is out of print.

Issues of Prncllcal W lreless 4d Post Paid

Amateur Wire| o ... 4d. w9

Wireless Magnzme 1/3

The - index letters which pxecede the Blueprint
Number indicate the periodical in which the des-
oription appears : Thus P.W, refers to PRACTICAL

ELESS, A.W. to Amafeur Wireless, W.M. to
Wireless Magazine.

Send (preferably) a postal order to cover the cost
of the blueprint, and the issue (stamps over 6d.
unacceptable) to PRACTICAL WIR LESS Blueprint
Dept., George Newnes, Ltd., Tower House, South-
ampton Street, Strand, W. C.2.

Mains Operated.

Two-valve : Blueprints, 1s. each,
Consoelectric Two (D, Pen) A.C... — AW403
Economy A.C. Two (D, Trans) AC. — WM286
Unleorn A.C.-.D.C. Two (D, Pen) — WM394
Three-valve : Blueprints, 1s. each.
Home Lover's New All-Electric

Three (8G, D, Trans) A.C. —_ AW383.
Mantovani A.C. Three (HF Pen,

D, Pen) . — WM374
£16 l.xs 1936 A <. Badlogmm

{(HF, b o Jan. '36 WM401
Four-valve g Blueprints,u 6d. eacl\

All Metal Four (2 8G, D, Pen) .. July’33 WM3a29
Harris’ Jubilee Radxogmm (]IF
Pen, D, LF, P) . . May '35 ‘WM386
SUPERHETS.
Battery Sets : Blueprmts, 1;. 6d. each.
Modern Super Sent ey — WM375
‘Vareity Four ao .. Oet, '35 WM395
The Request All- Waver .. .. June 86 WM407
1935 Super-Five Battery (Superhet) — WM379
Maing Sets : Blueprints, 1s. 8d. each.

Heptode Super Three A.C. .. May’34 WM359
‘“ W.M.”” Radiogram Super A.C. .. — WM366
PORTABLES.

Four-valve : Blueprints, 1s. 6d. each.
Holiday Portable (86, D, LF,

Class B) . — AW393
Family Portable (H.F' I) RC,

Tmns%v AW447
Two HF Portable (2 SG, D,

QP2 o o 5. B4 — WM363
Tyers Portable (8G, D, 2 Trans) .. —_ WM367
SHORT-WAVE SETS. Battery Operated.

One-valve : Blueprints, 1s. each,
8.W. One-valver for America .. 15.10.38 AW429
Rome Short-Waver —-— AW452
Two-valve : Blueprints, 1s. each
Ultra-Short Battery Two (SG det,

Pen) . Feb. '36 WM402
Home-made Coll Two (D, Pen) —_ AW440
Three-valve : Blueprints, 1s. each.

‘World-ranger Short-wave 3 (D,

RC, Tr:ms) AW355
Dx')erimentel‘ s 5-metre Set (D

Trans, Super-regen 30.6. 34 AW438
The Carrier Short-“aver (SG D, P) July’3 WM3%0
Four-valve : Blueprints, 1s. 6d. cach.

A.W. Short-wave World-beater

(HF Pen, D, RC, Trans) . — AW436
Empire Short-waver (8G, D, RC,

Trans) — WM313
Stand’lrd Four-valve Short-waver

(SG, b, LF, P) .. .o 227830 WM3s3
Superhet : Blueprint, 1s. 66
Simplified Short-wave Super Nov. '35 WM397

Mains Operated.
Two-vaive : Blueprints, 1s. each.
Two-valve Maius Short-waver (D,

Pen) A.C. . 13140 AW453
“ WM Long-wave Converter .. — WM380
Three-valve : Blueprint, 1s.

Emigrator (8G, D, Pen) b . O S, -_ WA352
Four-valve : Blueprint, 1s. 6d.
Standard Four-valve A.C. Short-
waver (3G, D, RC, Trans) .. — WM391
MISCELLANEOUS,
8.W. One-valve Converter (Price

6d.) 1 LN e e —_ AW329
Enthusiast’s Power Amplifier (1/6) — WM387
Listener’s 3-watt A.C. Amplifier

(1/6) ! = Ny pr — WM392
Radio Unit (2v.) for WM302 (1/-) Nor, '85 WM398
Harris Elcctrogram battery am-

plifier (1/-) — WM399
De Luxe Concert A.C. Klectro-

gram (1/-) Mar."36 ., WM403
New style Short-wave Adﬂpter

—_ WM38ss
Tric le Charger (Gd ) — AW462
Short-wave Adapter (1/- ) —_ AW456
Superhet Converter (1/-) . - AW457
B.L.D.L.C. Short-wave Conv ertel

(1/-) . May *36 WM405
Wilson Tove Master (/- ) June ‘36 WHM406
The W.M. A.C. Short-wave Con-

verter (1/-) -e o R WM 408
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LATEST
PATENT NEWS

Group Abridgments can be obtained from the

Patent Office, 25, Southampton Buildings, London,

W.C.2, either sheet by sheet as issued on payment

of a subscription of 5s. per Group Volume or in
bound volumes, price 2s. each.

- — .4‘

"NEW PATENTS

These particulars of New Patents of interest
to readers have been selected from the Official
Journal of Patents and are published by per-;
mission of the Controller of H.M. Slationery.
fice. The Official Journal of Patents can;
be obtained from the Patent Office, 25, South- '
ampton Buildings, London, W.C.2, price 1s.:
weekly (annual subscription, £2 1s.).
. Latest Patent Applications.
5779.—Fletcher, H.—Transmitting de-
vice for wide frequency ba,nd!
operation. March 30th.
5569.—Ferranti, Ltd., and Darbyshire,
J. A.—Thermionic valves. March
28th.
6058.—Marconi’s Wireless Telegraph
Co., Ltd., and Norwood, H. C.—|
Calibrating scales for use in radio-i
receivers. April 3rd. =
6048.—Marconi’s Wireless Telegraph Co., |
Itd., and Payne, G.—Reductioni
gear devices. April 3rd. s
6051.—Marcont’s Wireless Telegraph!
Co., Ltd., and Price, H——i
Modulation systems for radio, etc.,
transmitters. April 3rd.
6052.—Marconi’s Wireless Telegraph Co.,
Litd., and Wassell, H. J. H.—Spot- 3
adjusting mechanism. April ‘Brd‘
6046.-—Marconi’s Wireless Telegraph
Co., Ltd., Rust, N. M., Brailsford,
| J. D., Oliver, A. L., and Ramsay, ;
J. F.—Variable capacity devices.!
April 3rd.
6047.—Marconi’s Wireless Telegraph
Co., Ltd., Rust, N. M., Brailsford,
J. D., Oliver, A. L., and Ramsay,
J. F.—Radio circuit arrangements ;
employing potential - variable}
capacity devices. April 3rd.
5869.—Muliard Radio Valve Co., Ltd.
—Mosaic electrodes for television
transmitting tubes. April 1st.

Specifications Published.
519515—1. M. K. Syndicate, Ltd.,
Nagy, P., and Byron, D. H.—
Phonic-motor devices for television
and like systems.
i519444.——Ha'zeltine Corporation.—An-

) ) B, - ) -

tenna.

j 519448.—Philco Radio and Television

R Corporation.—Push-pull amplifier
circuit. .

519594, —Electrical Research Products,
Inc.—Television image - transmis-
sion.

519464 —General Electric Co., Ltd.,
and Bloch, A,—Means for suppress-
ing radio interference produced by
electrically-propelled vehicles.

519490.—General Electric Co., Ltd.,
and Rossignol, R. Le.—Thermionic
amplifiers.

Printed copies of the full Published
Specifications may be oblained from
the Patent Office, 25, Southampton Build-
ings, London, W.C2, at the uniform
Yorice of ls. each.

(b ot

{ -

FREE ADVICE BUREAU

COUPON

This coupon i8 available until May 11th, 1940,
and must accompany all Querivs :od Hin.s,
PRACTICAL WIRELESS 4/5/1940.

o e

-y |

Yo

| £1 to £75.

Classified Advertisements

CABINETS

A CABINET for Every Radio Purpose. Surplus
Cabinets from noted makers under cost of manu-
facture. Radiogram Cabinets from 30/-. Undrilled
table, console and loudspeaker cabinets from 4/6.
Inspection invited.

H. L. SMITH AND CO., LTD, 289, Kigware Road,
W.2, Tel: Pad. 5801.

FOR SALE

BARGAINS in radiograms and receivers. new and used,
Part or camplete exchanges. 1id. stamp
for complete lists.—Stewart and Roberts, Amersham.

SPENCER table radiozram: A.C., self-contained, as
new, £5 -15. Approval, cash.—Marley Cottage,
Wildwood Clese, East Horsley, Surrey.

COMPONENTS.—Mains energised Celestion 8-in., Rola
5-in., Blue Spot 66k. unit, 8 gang condenser, valves,
Tunygsram 6A7, 76, BVA, VM4, 12s. 6d., Beethoven 4v.
baby portable, 30s., less batteries.—T. Brown, Spring-
fleld House, Hartburn, Stockton-on-Tees.

OLDHAMS.—Ex-Police, slightly used, unspillable
2v, 7 amp. Accumulators, suitable for Lamps, Port-
ables, ete. 2/- each. Also 6v. 38 amp. accumulators,
slightly used, suitable for A.R.P. emergency lighting,
etc., 10/- carriage forward. Special terms for trade.
See also last week’s issue.—London Central Radio,
23, Lisle Street, W.C.2. Gerrard 2969,

LITERATURE

NEW FEdition. American Amateur Relay League
Handbook. 500 pages of up-to-the-minute technical
information, 7/- post free. 1940 Jones Handbook ;
approximately 700 pages deallng with every aspect of
Short-wave Radio, 8/6, post free.—Webb’s Radio, 14,
Soho St., London, W.1. 'Phone: Gerrard 2089,

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, British, American, any
make. 24-hour service, moderate prices. —Sinelair
Speakers, Pulteney Terrace, Copenhagen Street,
Jondon, N.1.

REPAIRS to moving coil speakers. Cones/coils
fitted or rewound. Fields altered or wound. Prices
quoted, including eliminators. - Pick-ups and speaker
transformers rewound, 4/6. Trade invited. Guaranteed
satisfaction. Prompt service.

L.S. Repair Service, 5, Balham Grove, London, 8. W.12.
Battersea 1321.

MORSE EQUIPMENT

FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manuofactured by T. R.
McElroy, World’s Champion Telegraphist. Sole dis-
tributors: Webh's Radio, 14, Soho Street, London,
W.1. ’'Phone: Gerrard 2089.

MORSE TRAINING

WIRELESS Code Courses. “ Book of Facts '’ Free.—
(‘}‘e%dl;r System Co. (L.0.), 121, Kingsway, London,

MORSE easily learnt by gramophone records by
ex-Service Instructor. Speeds from 2 words per
minute. Also private tuition in Tondon.—Masters,
Pound Hill, Crawley, Sussex.

NEW CHASSIS
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PUBLIC APPOINTMENTS

AIR MINISTRY.
AERONAUTICAL {NSPECTION DIRECTORATE.
Vacancies exist for unestablished appointments as
Examinerz in” the General Engineering, W/T and
Instrument Branches.
QUALIFICATIONS.
All eandidates must have good general education, be
able to read drawings, understand specifications, usc
micrometers and other measuring instruments.
{a) Applicants for the General Engineering Branch
must have had practical experience in an engineering
works. An elementary knowledge of materials testing
is desirable.
(b) Applicants for the Instrument Branch raust have
knowledge of physics and training in light en¢ineering
or instrument making. Candidates with knowledge of
optical instruments ave also required.
(c) Applicants for the W/T Branch must have practical
knowledge of W/T and electrical equipment with
technical training in radio communication equal
to City and Guilds final examination standard.
ACCEPTED eandidates will undergo a period of
training in inspection as applied to the above subjects,
not exceeding three calendar months, and will be
paid £3 10s. 0d. weekly during training. Subsistence
allowance of £1 58. 0d. weekly during training is
payable to married men normally residing outside
the training area. On successful completion of training,
candidates will be appointed as Examiners at a salary
of £2486, if 25 years of age or over, with a corresponding
reduction of £12 per annum for each year under 25 on
joining (payable monthly in arrear) if service is satis-
factory, and must be prepared to serve in any part
of the United Kingdom.
NORMAL age limits 23 to 60.
CANDIDATES should indicate on their applications
{:n' which vacancy they wish to be considered—a,
or ¢.
APPLICATIONS must be made on Form 786, copies of
which can be obtained on application, by posteard
only, to: The Inspector-in-Charge, A.LD. Training
Schoot (1.C.S./REC. 53), Brandon Steep, Bristol, 1.

RADIO MAP AND GLOBE

WEBB’S Radio Map of the World enables you to
locate any station heard. Size 40”7 by 30" 2 colour heavy
Art Paper, 4/6. Limited supply on Linen, 10/6.
WEBB'S Radio Globe—superb 127 full-colour model.
Radio prefixes, zones, etc. Heavy oxydised mount.
Post Paid, 27/6.—Webb's Radio, 14, Soho Street.
London, W.1. 'Phone: Gerrard 2089.

RECEIVERS AND COMPONENTS

SOUTHERN Radio’s Bargains.

ALL Guaranteed. Postage Extra,

§/- Parcel of useful Components, eomprising Con-
densers, Resistances, Volume Controls, Wire, Circuits,
etc. Value 254‘2[.‘1 5/- per parcel.
15/- Service Man’s Component Kit.  Electrolytic
Condensers, Volume Controls, Resistances, Tubular,
Miea, Paper Condensers, Valve Holders, etc. 120
articles contalned in strong carrying case, 9" x 77 x 77,
15/- the Kit.

21/- Small Trader’s Parcel of Components. 150
Articles comprising all types Condensers, Valve
Holders, Resistances, Chokes, Coils, Wire, ete. Value
85/-, 21/- the parcel.

5/- 100 Wire-end Resistances, assorted capacities.
3 and 1 watt, 5/- per 100,

ORMOND Loud-speaker Units, 2/6; Crystal Sets,
5/6; Westectors Type W2, 2/6; Crystal Detectors,
2/-; Crystals, 6d.; Marconi V24 Valves, 9d.

2/- 'Tool or Instrument Carrying Cases, ex Govern-
ment Stock; Wood, 9 x 7”7 x 77, 2/-.

SOUTHERN Radio, 46, Lisle Street, London, W.C.
Gerrard 6653.

5/~ BARGAIN PARCEL comprising Speaker Cabinet,
2 Drilled Chassis, condensers, resistances and many
other useful components. Worth £2. Limited
number. Postage 1/—.—Bakers Selhurst Radio, 75,
Sussex Road, South Croydon.

BANKRUPT BARGAINS.—Gool stock of A.C,
A.C./D.C. and battery receivers at keen prices, Valves
and service goods. Repairs. Please state require-
ments to avoid useless correspondence.—Butlin, 6,
Stanford Avenue, Brighton.

ARMSTRONG €0. recommending the following
economically priced Radio Chassis for good quality
reproduction.

ARMSTRONG Mode! AW38.—8-valve Ali-wave
Radio-gram chassis, incorporating the latest circuit,
including 6 watts push-pull output. Price £8/8/0 4
5% war increase.

Armstrong Co. have many other models of equal
interest, please write for catalogue.

Armstrong Manufacturing Co., Warlters Rd., Holloway,
London, N.5.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised 4in. to 14in., in-
cluding several FEpoch 18in.—Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, London, N.1.

BANKR UPT Bargains. Brand new 1939/40 models,
makers’ sealed cartons, with guarantees, at less
40% below listed prices; also Midgets, portables,
car radio. Send 13d. stamp for lists.—Radio Bargains,
Dept. P.W., 261-3, Lichfleld Road, Aston, Birming-

ham.

TRANSFORMERS for L.T. Rectiflers for charging
and safety, 12v. lighting, from 12/6.—Thompsons,
176, Greenwich High Road, S.E.10.

COULPHONE RADIO, Grimshaw Lane, Ormskirk,
Collaro A.C. Gramophone Motors, 12in. turntable,
27/6. With pickup, 45/-. Crystal pick-ups, 22/6
Rola G.12 Speakers wit(n transformers, 1,250 ohms.
52/8. PM., 65/-. Guaranteed American valves, 4/6,
Octal, 5/6. 33} pet cent. discount on Record British
Types. Latest Double Decca, 9 gns. 1id. stamp
for Lists.
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RECEIVERS AND COMPONENTS

RADIO CLEARANGE, LTD,, 63, Hizh Holborn, London,
W.C.1. TELEPHONE : HOLborn 4631.

LISSEN 2 volt Screen Grid Valves 8.G. 215 and 8.G. 2V.
3/6 each. Lissen 2 volt Battery Pentode 4-pin side
terminal P.T, 2A and P.T.225 3/11 each. Lissen 4-
volt Mains Screen Grid AC/SG, 4/11 each. Lissen
4 volt Mains Qutput Pentode AC/PT 4/1t each. Lissen
Rectifier valves V650 2/11 each. Lissen 2 volt Power
Valves P.220 2/3 each. Lissen 2 volt L.F. Valves L:2
1/11 each. Lissen 2 volt Clazs B Valve 3/11 each.
ALL-WAVE super-het. chassis, 5 valve A.C. Latest
Maullard vaives: T.HA4.B., V.P.4.B, T.D.D.4, Pen
A4, LW. 4/350v. Ranges: Short-wave, 16-48
metres, Med.-wave, 200-500 metres. Long-wave,
800-2,200 metres. 8ize of Chassis: 14}~ long, 73"
deep. Height overall, 81°. Controls tuning at side,
volume on/off at side, wave change: Provision for
pick-up. Complete with valves and knobs, £4/17/6.
Special speaker, 1,500 ohms field, 10/6 each.
ULTRA-SHORT and short-wave choke. .Lissen Hi Q.
Inductance 1(X) microhenries. Boxed. List, 2/-.
Our price, 1/- cach.

ULTRA-SHORT anid short-wave double-wound low-
resistance choke. Lissen Hi Q. Resistance less than
05 ohms. Boxeéd. List, 2/6. Our price, 1/3 each.

LOW-LOSS Ceramic valve-hoiders. Lissen Hi Q.
Base-board and chassis. 5- and 7-pin, 10d. and 1/-
each.

MANSBERIDGE type condensers. Lissen Hi Q.

250 D.C. working. Moulded casc with feet.

and 1 mfd., 6d. cach.

ROTARY coll unit. Lissen Hi Q. Four-band from

4.8-91 metres, can be selected hy a turn of the knobh.
. With circuit. Boxed, List, 15/6, Our price, 6/11.

LOW-LOSS short-wave variable condensers. Ceramic

.1 mfd.

insulation. Brass vaunes. ‘Lissen Hi Q. Minimum
eopacity 5 micro-micro farads. 'Two types. Boxed,
with, knobs. 160, m.mfd. List, 7/6. Our price,

3/- each. 20 m.mfd. List, 5/6. Our price, 2/6 each.
MICA condensers, Lissen, New. Boxed. All useful
sizes, OUR selection. 1/3 per dozen.

MEDIUM- and long-wave coil unit, with valve-holders |

and sundgy. resistances, 9d. each. (No circuit.)

4-PIN base-board valve-holders. Lissen. 2 for 3d.
4-1 I.F. transformers. Lissen. Boxed. 2/6 each.
CONE speaker unit. Lissen. Complete with reed
and cluck. Boxed. 1/--each.

PAGHETTI resistances. Lissen. Many useful sizes.
OUR selection, 1/3 doz.

4-PIN valve adapters. Lissen. 6d. each.
-PUSH-PULL switches. Lissen. 2-point, 4d. each.
3-point, 64. each.

GRAMPIAN 10" 10-watt, 2,500 ohms energised

speakers.  Heavy cast frame, 15/- each. With heavy-
duty pentode speech transformer, 17/6 each.
HEAVY-DUTY speech transformers. Pentade match-
ing, 2/11 each.

2-GANG straight condensers.
Ditto, 3-gang, 2/- each.

ROLA P.M. speakers. Latest type 71* come with
Power and pentode transformer. Boxed. 15/- each.
CLOCK-FAGED dials. 5" x 34”. With printed 3-wave
scale. Ox-copper escutcheons and glass, 3/6 each.
Ditto, less escutcheon, 2/6 each.
HORIZONTAL dials, with plain scale.
pointer, 1/- each.

FILAMENT transformers, input 200-250v., output
4v. 4 amps., 4v. 6 amps., 4/11 each.

MAINS transformers, Plessey, 350-0-350v., 90 m.a.,
4v., 2.5 amps., 4v., 6 amps., 8/6 cuch.

MAINS transformers. G.E.C. American windings,
350-0-350v., 65 m.a., 5v. 2 amps., G.3v. 2.5 amps.
Suitable for replacements in G.K.C. models, 5/6 each.
MAINS transformers. Wearite. Type R.C.1,
250-0-250v., S0 m.a., 4v. 2.5 amps,, 4v. 4 amps., 9/11
each. Type R.C.2, 350-0-350v., 120 m.a., 4v. 2.5 amps.,
4v. 4 amps., 12/6 each. Type R.C.3, 350-0-350v. 150
m.a., 4v. 2.5 amps., 4v. 2amps,, 4v. 5 amps., 15/- each.
Type R.C.4, 500-0-500v. 150 m.a., 4v. 2 amps., 4v.
2 amps., 4v. 2.5 amps, 4v. 5.6 amps, 21/~ each.
All the above centre-tapped windings. Type R.C.5,
100-watt auto transformer, 100-110v., ~200-250v.,
reversible, 12/6 each. All transformers 200-250v.
tapped primaries.

CHASSIS mounting valve-holders, American 4-5-6-
and 7-pin, 4d. each. Octals, 6d. each. Loctals, 10d.
cach. 7-pin English type, 3d. each.

1 WATT resistances, Polar N.S.F. 4d. each, 3/9 dozen.
All gizes up to 2 meg.

WEARITE 110 k/c L.F. transformers, 1/~ each.
VOLUME controls. American C.T.S., finest- made,
divided spindles. Length 21*. With switch, 2,000,
5,000, 10,000, 25,000, 100,000, 250,000, 500,000, and
1 meg., 2/6 cach. Wire wound, 5 watt (less-switch),
2,0(}}‘0, 5,000, 10,000, 20,000, and 25,000 ohms, 2/-
cach. d
24 !'1\"0. can type, electrolytics, 450v. working, 1/6
cach.

B.). wire-end type bias electrolytics,
1/6 each; 50 mfd., 50v., 2/- each,
TUBULAR wire-end non-inductive paper condensers,
All sizes up to 0.1, 5d. each, 3/9 dozen.

(Continued in column 3)

Plessey.

747 x 3}” and

60 mfd., 12v.,

1/6 each.
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PREMIER RADIO

REPLAGEMENT VALVES FOR ALL SETS
EUROPA MAINS VALVES. 4 v, A.C. Types,
A.C/H.L., A.C.‘II.., A.C./S.G., A.C./V.-M.S5.G.,
AC./H.P., A.C/V.H.P. (5-pin), all 5/3 each.
A.C/H.P., A.C./V.H.P. (T-pin), /6 ; A.C./Pens-
1.H, 7/6; A.C./P.X4, 7/3; Oct. Freq. Changers,
8/6 ; Double Diode Triodes, 7/6 ; 350 v. F.W.
Rect., 5/6 ; 500 v. F, W. Rect., 6/6 ; 13 v..2 amps.
Gen. Purpose Triodes, 5/6 ; H.F, Pens and Var.-
Mu H.F. Pen., Double Diode Triodes, Oct. Freq.
Changers, 7/6 cach. Full and Halt-Wave Rectifiers,
6/6 each.

TRIAD HIGH-GRADE U.S.A. VALVES, all types
in stock. Standard tubes, §/6 each. Octal Basc
tubes, 6/6 each.

MORSE PRACTICE KEYS.—Brass movement on
Bakelite base, 3/3. General purpose Morse keys,
smooth action, heavy contacts, 5/10.

HEAVY DUTY TX KEYS.—Tungsten contacts,
heavy east base with brass movement, 10/-.
BUZZERS, high-pitched, in Bakelite Base, 1/9.

Special Offer of Record Auto-Changer Units for
A.GC. Mains by famous manufacturer. Play 8
records. Latest type Magnetic Pick-up, Auto-
stop, Start and Rejector. Limited number only
at £4/19/6, Carriage Paid.

A.C. GRAMO UNITS, comprising -Motor
Pick-up, Auto Stop and Speed Reguiator 52/6.

PREMIER SHORT-WAVE KITS

for OVERSEAS NEWS
Incorporating the Premier 3-Band S.W. Coil. 11-86
Metres witheut coil changing. Each Kit is complete
with all components, diagrams, and 2-volt valves.
3-Band S.W. 1-Valve Kit, 14/0. 3-Band S.W 2-
Vaolve Kit, 22/6.

DE LUXE S.W. KITS
Complete to the last detail, including all Valves
and coils, wiring dingrams and lucid instructions
for building and working. Each Kit is supplied
with a steel Chassis and Panel and uses plug-in
Colis to tune from 13 to 170 metres.

and

1 Valve Short-Wave Receiver or Adaptor Kit 20/-

1 Vaive Short-wave Superhet Converter Kit 23/-
1 Valve Short-Wave A.C. Superhet Converter

Kit I I3 3 o .. 26/3

2 Valve Short-Wave Receiver Kit .. 29/-
3 Valve Short-Wave Screen Grid and Pentode

i G Se A oo .. 88/~

MAINS TRANSFORMERS. Manufacturers’surplus.
All brand new and Guaranteed.

Input 110 v, and 220 v. A.C. Output 325-325 v.,
120 m.a. 6.3 v., 2-3 amps., 5 v. 2 amps., C.T,,
7/6 each. Input 230 v. A.C. Output 325-325 v.,
75 m.a,, § v. 2 amps,, 6.3 v, 2-3 amps. C.T., 6/6

each. Input 100-250 v., 300-300 \. 60 m.a. 4 v.
5a. CT., 4v.,1a, 6/11,
PREMIER BATTERY CHARGERS for A.C.

Malins. Westinghouse Rectification complete and
rend{ for use. To charge 2 volts at } amp., 11/9;
6 volts at § amp., 19/-; 6 volts at I amp., 22/6 ;
12 voits at 1 amp., 24/6 ; © volts at 2 amps., 37/6.

Class B Kits, comprising Driver Transformer,
ﬂ?és B Valve and Holder. Complete with cireuit,

MOVING CO!L SPEAKERS. All complete with
Output Transformer. Rola 6ln. P.M.'s, 12/6;
8in. P.M.’s, 16/6 ; 10fun. P.M.’s, 22/6 ; G12 P.M.’s,
66/-. Energised Models. Plessey, 8in., 2,500 ot
7,500 obm ficld, 7/6; 750 ohm fleld, 7/6; G12.
Linergised, 59/6.

PREMIER Short-Wave Condensers
construction, with Trolitul insulation.
1/9; 25 mmf, 1/10; 40 mmf., 2/-;
2/3; 160 mmf,, 2/7 ; 250 mmf., 2/11.
PREMIER SHORT-WAVE COILS, 4- and 6-pin
types, 13-26, 22-47, 41-49, 78-170 metres, 2/- each,
with circuit. Special set of 8.W. Coils, 14-150
metres, 4/9 set, with circuit. Premier 3-band
8.W. coll, 11-25, 19-43, 38-86 metres. Suitable
any type circuit, 2/11.

Coil Formers, 4- and O-pin, plain or threaded,
1/2 cach.

UTILITY Miero Cursor Dials,
Ratios, 4/3.

LISSEN Duai Range Screened Colls, medium and
long waves, 2/9 each.
Under 5/-

all-brass
15 mmf.,
100 mmf,

Direct and 100: 1

Orders 5/- and over sent Post Free.
please add Gd. postage.

YOU MUST HAVE A
PREMIER 1940 CATALOGUE

111 PAGES - - - PRICE go.
GET YOUR COPY TO-DAY!

e
1]

RECEIVERS AND COMPONENTS

{Continued from column 1)

BATTERY output pentode valves. Well-known make.
3/11 each.

BATTERY double diode triode.
3/6 each.

RAYTHEON first-grade valves. Largest stockists,
all types in stock, including glass series, glass oetal
series, metal series, bantam series, single-ended series,
and resistance tubes, all at most competitive prices;
send for valve lists. All orders must include suflicient
postage to cover. Hours of business: 9 a.m.-6 p.m.
weckdays. Saturday, 9 a.m.-1 p.m. Please write.
your address in block letters.

RADIO CLEARANGE, LTD,, 63, High Holborn, London,
W.C.1. TELEPHONE : HOLborn 4631.

Well-known make,

VAUXHALL~—A!l goods previously advertised are
still available; send now for latest price list, free.—
Vauxhall Utilities, 163, Strand, W.C.2.

SHORT-WAVE EQUIPMENT

‘“ H.A.C." one-vulve Short-wave Receiver, famous
for ever 5 years, now available in kit form : complete
kit of precision componentr, accessories, full instruc-
tions, 12/6, post 6d., no soldering necessary ; desgrip-
tive folder free on request.—A. L. Bacchus, 109,
Hartington Koad, S.W.&.

TECHNICAL PUBLICATIONS

R.S.6.B. AMATEUR RADIO HANDBOOK, 300
pages, 3s., by post.—16, Ashridee Gardens, London,
13.

TUITION

PRACTICAL Postal Courses, radlo television, test

equipment design, trade-test coaching for R.AF.
posts, LP.R.J5. and I.W.T, exams.; bhooklet frce.—
Secretary, LP.R.K, 3, Shirley Road, London, W.4.

YOUNG MEN (15-20 years) urgently needed to train
a8 Raulio Officers for the Merchant Navy; military
exemption obtainable; short training period; low
fees; boarders accepted. Write or call for full par-
ticulars, Wireless College, Calmore, Southampton,
or Wireless College, Colwyn Bay.

WANTED

WANTED, Radio Amateur Callbook. State Price.—
Burrell, 64, Nicholas Road, Dagenham, Essex.

WANTED, S.T. 800 Coil Unit, undamaged.—S8. Shaw,
3, Rathbone Street; Earlestown, Lanes.

WANTED in good order, Trophy Battery Three,
state price or exchange components enough to build
short-wave four-valver.—J. D. Newbery [St. Aubyns,
Staplers, Newport, L.O.W,

SPECIAL OFFER

SPARTAN 5-Valve Press Button Radio
Any 7 stations on Press Button, Walnut Cabinet,
Provision for Pick-up and Extension Speaker,
4 watts Output with negative feed back, Multi-
stage Superhet, A.V.C. or A.C. mains only.
Guaranteed Perfect Reception. 60 only. Original
Price £9.19.6. Our Price £4.5.0. Carriage paid.
Trade Enquiries Soliciled.

LONDON CENTRAL RADIO STORES,
23 Lisle Street, w.C.2. Gerrard 2969

I‘
|

This unique HHandbook .
shows the easy way to
secure

AM.LR.E., and similar
qualifications. WE
- GUARANTEE—‘“ NO PASS—
NO FEE.” Details are given of

ALL POST ORDERS TO : Jubilee Works, 167,
Lower Clapton Road, London, E.5. Amberst 4723
CALLERS TO : Jubilee Works, or our NEW

PREMISES, 169, FLEET STREET, E.C4.
Central 2833

or 50, Kigh Street, Clapham, S.W.4. Macaulay 2381
P

over 150 Diploma Counrses in all

branches of Civil, Mech., Elec., Motor,

Aero, Radio and Television Engineering, Draughtsmanship, Trace

ing, Inspection. Building, Government Employment, ctc. Write

for this enlightening Handbook to-day. FREE and post free.
BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY
409 Shakespeare House,
19 Stratford Place; London, W.1

.
17, 18,
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Get This Cﬂmph;te'

WAR ATLAS

ALL FRONTS — SCANDINAVIAN,
WESTERN FRONT, THE BALKANS,
THE NEAR EAST, etc.

ONLY I /6 (BY POST 1/7)

ALLIED troops are fighting on MNorwegian soil.

Naval units attack strategic points on the coast-
line. On part of the Western Front artillery action is
intensified. In Holland, Belgium, Sweden and the
Balkans the Nazis threaten. On land, sea and in the
air—everywhere—strategic moves are being made, so
that questions arise which only a good war atlas can
answer. Understand for yourself the reasons behind
the moves and countermoves by getting NEWNES

COMPREHENSIVE WAR ATLAS.

HOW MANY OF THESE WAR PROBLEMS CAN
YOU SOLVE WITHOUT A WAR ATLAS ?

Why are the R.A.F. concentrating particular attention on
Norway’s airfields, and do you know where they are?

Why is it vital for the Allies to keep a hold on railway
communications in Norway?

Why are the Germans advancing into Norway by a penetration
in three different directions ?

How do the vast Allied minefields strangle Germany’s sea-
communications ?

W hat countries feel themselves menaced by German moves on
the Hungarian frontier ?

Italy is manoeuvring her Fleet in the Mediterranean.
Does the posi-
tion of Italian
naval bases
menace Empire
communi-

NEWypg

c:tion? CII;)/MPRE"ENSIVE
Newnes , AR ATLAS
Somprehensive Lompri
Wwar Atlas Wi

War M,
i n handy fopm cluding 4

; \2ginot ang Siegfrieg Zon,
Istance by Air’ Chap b
and gthe, valughl, i

eatyreg

Will reveal the

hidden significance

of all the War
moves !

Ask your bookseller
to get you NEWNES
C OMP REHENSIVE -
WAR ATLAS for 1/6, \
thus saving Postage.
Alternatively, send
the Form with postal
Order for 117 to
the Publishers and
the book will be
sent direct to you
by return.
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] To the Publisher, .
1 GEORGE NEWNES, LTD. (Book Dept.),

Tower House, Southampten Street, Strand, London, W.C.2. |
1 Please send me a copy of NEWNES COMPREHENSIVE WAR ATLAS, for I

_-1

|} which I enclose Postal Order for 1/7. I
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ADIO 4
TRAINING
MANUAL __P.W.

e bbby A3 [

| was pushin’ the old
barrer the other day...

when I met a pal whose boy is in the Army.

“Tell me, Syd,” ’e says, “ you being used to
other folks’ worries. What ’appens in a case
like this? My boy was ’ome on leave durin’
the snow and freeze-up, and ’e couldn’t rejoin
his unit—what’s miles away from anywhere—
until three days after ’e was due back. Well, the
other day I finds out from ’is chum—’e didn’t
tell his old dad, mind yer—that the perishers
gave ’im six days ¢ C.B.” and docked three days’
pay. Can they do it to ’im considering it wasn’t
’is fault ?

‘Well, chums, that was a teaser, and it fair
beat me, ’cos things have altered in the Army
since the last “ how-d’ye-do,” and then I re-
membered my old friend Nobby, who answers all
sorts of service and -all-up problems ‘in
TIT-BITS.

I straightway put my pal on to Nobby, who
promised to look into things. And ’e ’as, too!
So, chums, if yow’ve got any service problems,
whether they are yours or your boy’s, write to
Nobby of TIT-BITS—and read ’is special
section in TIT-BITS every week. It’ll answer
a lot of them worries that keeps you awake at
night.

Funny, the things I bump up against and the
way they gets put right, ain’t it ?
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Printed in England by THE NEWNES & PEARSON PRINTING Co., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New
Zealand : GORDON & GOTCH, LTD. South Africa : CENTRAL NEWS AGENCY, LTD.
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"ROUND THE WORLD OF WIRELESS

DX Reception

UCH has been written from time to
time about DX or long-distance
work, and many listeners think that this
is the most interesting part of ra(_ixo.
Although extensive logs may be compiled
by listeners who only just hear the call sign
and then immediately try to get another
station, this is not real DX work, and the
test of the efficiency of a station and the
way in which it is handled is better judged
by the constancy of reception and the time
for which it may be received. If you are
able to tune in quickly one of the weaker
American stations and hold it for an
hour this will give more satisfaction than
mere wandering round the dial to see how
many stations can be heard in an hour.
However, in this issue we give some details
of the latest methods of getting long-range
results, and also give constructional dqta
of a Home-Service receiver built on Diversity
Receiver lines. The principles involved
may be adapted to a standard receiver, and
may even be incorporated for all-wave re-
ceiver working.

Surprise Packet for B.B.C.

PACKET was recently delivered to
the B.B.C. containing eight bone
discs and a covering letter stating that they
were a year’s subscription to London
Culling, the B.B.C.’s Overseas Programme
journal. The discs bear the name of the
listener, J. S. Clunies Ross, and the value
on one side, while on the other is stamped
the emblem of the Keeling or Cocos Islands.
They are the currency of these islands,
and the listener, who is Governor and
owner of the Cocos, issues the currency.

0 0 4
Kipling's Jungle Book

HE recent broadcast series of * Just-So
Btories ’ is to be followed up by new
Kipling programmes, beginning on June
1st. This time Val Gielgud has chosen the
< Jungle Book,” and the immortal Mowgli,
with his wolf foster-parents, his friends,
Akela, Bagheera, Kaa, the snake, and his
bitter enemy, Shere Khan, will be the prin-

cipal characters.

Ceorge Formby at Nottingham

ERMISSION has been given by Mr.
George Black for some Saturday-
night broadecasts from his theatres. One of
these will be heard on May 1l1th, from
the Empire, Nottingham, where the star
turn will be George Formby, with the con-
cert party with which he has been touring
in France.

" Phoney Island”

ICKY HASSETT, who has become a
popular favourite with listeners for

his impersonations of street eries, is to be
featured in a new series which Francis
Worsley will produce under the title

Vera Lynn, popular vocalist with Ambrose,

who is shortly going into a West End show.

" Her records top the sales list, and are very
popular with the troops.

Editorial and Advertisement Offices:
¢ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
w.C.2. 'Phone : Temple Bar 4363.
Telegrams : Newnes, Rand, London.
Registered at the G.P.O. as a mewspaper and
for tr ission by Canadian Magazine Post.

The Editor will be pleased to consider articles of a

practical nature ituble  for blication in
PRACTIOAL WIRELESS. Such articles showld be .
written on one side of the paper only, and should
contain the name and address of the sender. Whilst
“the Editor does not hold himself responsible for
manuscripts, every effort will be made to return
them if a stamped and addressed envelope is
enclosed.  All correspondence inlended for the
Editor should be addressed : The Editor, PRACTICAL
WIRELESS, George Newnes. Iid., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
¢ wireless apparatus and to our efforts to keep our
+ readers wn touch with the latest developments, we give
no warranty that apparatus described in our
columns is not the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS 15
specifically reserved throyghout the countries signa-
tory to the Berne Convention and the U.S.A.
Reproductions or imitations of any of these are
therefore expressly forbidden. PRACTICAL WIRE-
LESS incorporates * Amateur Wireless.”

*“ Phoney Island.” The first of these
programmes will be broadcast in the Home
Service on May 14th.

“ Phoney Island ” is said to be a well-
known but entirely decrepit inland amuse-
ment centre and tbe ramshackle round-
about emporium is advertised as a * going
concern —* going ”’ is the word to de-
scribe it. *“ It has,” runs the advertisement,
““ a very good turnover and during the last
ten years has paid well—about a halfpenny
in the pound.” Its marine lake is well
known to anglers, yachtsmen and swimming
enthusiasts and, in consequence, is entirely
deserted. Dicky Hassett’s efforts to
resuscitate this amusement morgue should
provide him with plenty of amusing
situations.

* Stage Door”

RNEST LONGSTAFFE who had
always hankered after a back-stage
broadeast entitled * Stage Door,” sug-
gested such a programme to John Watt,
B.B.C. Director of Variety, last autumn;
but the war came along and stopped it.
However, this being perhaps 4 telepathic
age, the idea cropped up again when the
O’Gorman Brothers suggested a show with
the same title.

Longstaffe, having armed himself with
a collaborator in the shape of Dick Pepper,
drove with him to Birmingham, to see Dave
and Joe O’Gorman’s performance in panto-
mime. After the show, they returned to
their hotel and got to work with pencil and
paper ; and, eventually, at about 3 a.m.
]th?!y arose from the table with their plans
aid.

Dick Pepper and Ernest Longstaffe will
make the O’Gormans work hard in the
characters of two men in the theatre bullied
by the local manager into doing cvery-
thing, from conducting the orchestra to
pulling up the curtain, working the lime-
light or going on and doing a double turn.

“Pinnochio”’

0 quote the words of a famous film
critic,” In ‘ Pinnochio’ Walt Disney
has made a film so good that it crowns the
the first fifty years of cinema.” John Watt
and Henrik Ege ‘have prepared a special
radio version of this remarkable full-
length colour cartoon, and it will be broad-
cast on May 9th. A special radio score and
musical arrangements are being written
by Wally Wallond, who has been responsi-
ble for the music side of all the Disney
radio adaptations. His work on * Snow
White ’ is particularly memorable. In
“ Pinnochio ” his task will probably be
the hardest yet attempted in the history
of film adaptations of this kind.
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A DIVERSITY RECEIVER

HERE are still many areas where
reception of the B.B.C. Home
Service is8 very inadequate, the usual

complaints being fading or distortion, and
sometimes both.

Field strength measurements with an
“R?” meter have shown that the com-
parative strength of the transmission, both
on 391 and 449 metres, varies considerably
even in daylight in some districts. These
changes are not so serious, however, as the
distortion and blasting which accompanies
them when the receiver in use is A.V.C.
controlled. The better the set and the
more A.V.C.-controlled stages in use,
the more acute the distortion becomes.

Further experiments have shown that
a simple straight receiver without A.V.C.
gives good reception over reasonable
periods without distortion, but suffers from
the drawback of fading—in fact, at times,
the programme has become practically
maudible.

On the other hand, a modern superhet
fitted with an efficient A.V.C. circuit holds
the volume reasonably constant, but at
times introduces very severe distortion
and blasting.

These experiments led to the belief that
if it were possible to have two simple straight
receivers—one tuned to 449 metres and the
other to 391—and feed their two outputs
into a common amplifier, we should have
a receiver which would be free from dis-
tortion and at the same time counteract
fading, for it would be quite probable that
as one faded the other transmission would
not, and vice versa, so that the ‘“ mixed’’
output to the amplifier would remain sub-
stantially ‘constant. How well such an
idea works listeners may probably remember
if they have ever listened to a B.B.C. relay
from America, and then tried to pick up
the American transmission direct. The

L. P <t 39
B.B.C. use a ‘‘diversity reception’
r._n- ]'
i COMPONENTS REQU]RE£D g i
s .
§ Two aerial coils, Bulgin C.6 10 © i
' Two H.F.transformers, Bulgin C.7 10 o ¢
§ Two 7-pin valveholders, Bulgin i
‘ VH.49 g pe 2 1 6 %
3 Three 5-pin valveholders. Bulgin i
i VH.48 W8 B 16 Y
3 Four 0.0006mfd. preset conden- i
! sers, Bulgin C.P.4, C3, 4, 7 .
and 8 H -4 &% 0q 7 0
! Seven 0.0001 mfd. condensers,
i Cl, 2, 9, 10, 11, 12 and 16.
! Dubilier type 635 . e 3 6
Three 0.01 mfd. condensers, C5, 6
' and 17. Dubilier 4603/S. .. 3 6
Two 0.02 mid. condensers, Cl4 i
and 15. Dubilier 4601/S .. 16
One 8 mfd. surge-proof electrolytic i
condenser C13 Dubilier
i 0281 surge-ptoof . M 4 0
! One 500 ohm }.wattresistance, R1,
H Dubilier F} .. Bg x 3
‘_ Two 250,000 ohm j}-watt resis-
tances R2 and 3. Dubilier F} 6
Two 50,000 ohms 4-watt resis-
tances, R4 and 3. Dubilier F} 6
One 10,000 ohm }-watt resistance,
R6. Dubilier F§ = - 3
Three terminals, Bulgin type T.L. 10} ¥
£2 4 104 ’
{ RECOMMENDED VALVES : |
z 2 SP4B H.F. pentodes, Tungsram 110 i
! 2 HILA + triodes, Tungsram 1 15 0
} £4 010} !
Loes pl

By W. A FLINT

scheme, and the relay is usually very much
Eetter than the results to be obtained
irect.

Two Receivers on One Chassis

The essence of the receiver under review,
therefore, is a combination of two receivers
on one chassis. Each receiver consists of
an H.F. and detector stage—one being
tuned to 449 metres and the other to
391 metres—and for simplicity’s sake
devoid of all controls. Tuning (and reaction,
if necessary) is by means of preset con-
densers, and volume control is effected after
the detector stages, that is, on the common
amplifier itself.

The theoretical diagram is shown in
Fig. 1. Dealing with section A (the top
portion of the diagram) it will be seen that
an ordinary type of screened pentode valve
is used for the H.F. stage. This valve is
designed for operation with the same voltage
on the screen as the anode, and is fitted

A Novel Dual Set for Reception of the BB.C. Home Service

Preceding the SP4B valve is a Bulgin
C.6 aerial coil. It will be noted that as the
receiver is intended for medium-wave
reception only, no wave-change switches
are required and the long-wave windings
have been shorted out. The same remarks
apply to the H.F. transformer (type C.7)
which couples the H.F. valve to the
detector. This H.F. transformer has its
untuned primary connected between H.T. 4
and the anode of the SP4B valve, and no
decoupling or voltage-dropping resistances
are used, presuming, of course, that the
maximum H.T. does not exceed 250.. (If

" this oceurs, voltage-dropping resistances

and decoupling condensers will have to be
included in both anode and screen H.T.
lines in order to reduce the voltage to
250 maximum.)

A power-grid detector is employed with
a grid leak of 250,000 ohms and a grid
condenser of 0.0001 mfd, as this will handle
strong signals without distortion if and

A6
cra
SECTION - e b
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Fig. \.—Theoretical circuit diagram of the diversity receiver described on this page.

with the control grid brought out to the
top cap, thereby appreciably reducing the
inter-electrode capacities and consequently
imposing less damping on the tuned circuits ;
and also making the screening of leads
carrying H.F. currents unnecessary, pro-
vided that reasonable care is taken with
the layout.

Screen Current Consumption

Another reason for the use of this type
of valve is that it avoids the expense of a
screen/cathode resistance and condenser
network, and also a volume eontrol, and
makes the receiver more simple and
cheaper to build and operate. Further, the
valve actually used (Tungsram SP4B) has
a total anode and screen current con-
sumption of less than 4 mA and is there-
fore very economical in operation.

Note that the absence of any control on
the H.F. stage makes it possible to use a
common bias resistance and condenser for
both valves and further reduces the cost
of construction.

when the receiver is used near to the trans-
mitter.

H.T. is applied to both detector anodes
by a decoupling filter consisting of resist-
ance R6 of 10,000 ohms and an 8-mfd.
surge-proof electrolytic condenser (C13).
This type of condenser does not limit the
voltage, ‘but is capable of withstanding
the excessive voltages usually present
when a receiver is first switched on, and
consequently is less liable to breakdown.

In each detector anode is a 50,000 ohms
(R4 or R5) load resistance aeross which
the L.F. signals are developed and fed via
0.002 mfd. coupling condensers (Cl4 or
C15) to the common amplifier in the
normal resistance-capacity coupling cireuit.

A 0.0001 mfd. condenser from anode to
*“ earth ’” and from the ** grid ’ side of each
coupling condenser to ““earth'’ (Cll, 12,
6 and 17), completes the H.F. filtering.
The receiver is of such a simple nature that
H.F. chokes were not found necessary in
the detector anode ecircuits and were
accordingly omitted.

(To be continued)

/
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Cas-mask Box Receiver

PRACTICAL WIRELESS

Constructional Details of a Handy
~ Two-valve Midget Portable

'HIS midget receiver is built into one
of the ordinary cardboard gas-mask
boxes, which also contains both the

L.T. and H.T. sources of supply.

First of all, the box has to be marked
out. The three grid-bias batteries forming
the H.T. supply are placed at the left-hand
end, and a piece of 5-ply wood measuring
54in. by about 3in. is fixed in position to
hold these batteries secure. This can be
accomplished either by glueing the sides of
the wood or by screwing it from the outside
of the box. The top edge of this piece of
plywood should coincide with the top
edges of the box—thus leaving a space of
about 1}in. between it and the box bottom.
This allows for the various battery leads
to pass easily underneath. It is interesting
to note that the total anode current is
only .5 mA.

i8 5in. by 34in., is screwed on to this, and
then the whole should just slide into the
space mentioned previously. Enough room
is left between the panel and the box-lid
to allow for the controls.

Constructional Details

And now for the actual construction of
the receiver, the general arrangement of
which is shown in Figs. 2 and. 3. Other
than the Bulgin midget L.F. transformer,
and the coil, there are no components
specified. The receiver should be built from
the best and most suitable parts on hand,
and then wired up from the theoretical
circuit in Fig. 1.

The coil is home-made from the details
given for the ‘“ A.R.P. One’’ in the Sep-
tember 30th, 1939, issue of PRACTICAL
WirELESS. In this case the former is 2in.

1sYev o v
,‘—27v—>-H.1’+
l‘l
W , |
o Fig. |.—Theoretical
circuit diagram of the
EARPIECE simple midget portable
esmpT~  described in the text.
< LY=
Q005 MFD ] v
RHEOSTAT 7
ADJUSTED TO /o->LT+
50HMS

For the L.T. supply .a type 800 cycle
battery is used. This is placed on top of
the three grid bias batteries, but care should
bo taken to see that they do not make
contact electrically. The left-hand box
“flap’’ can be screwed down to the piece

of plywood in order to hold this battery in .

place. About }in. should be trimmed off
this * flap ** to make its end flush with the
plywood.

There should now be a space left at the
right-hand end of the box measuring about
5in. by 34in. and this is where the receiver
fits in.

The baseboard is cut from 5-ply and
measures 33in. by 3in. The panel (3-ply)

e | /87—

- COIL

T LF VALVE
HL2

| BRACKETY

Fig. 2—Plan view, showing lay-out of coil,
valve-holders, and transformer.

diameter to allow for the bulb of the
HI.2 valve to be mounted inside it. There
are various ways in which to mount the
completed coil. In the original design, one
of the ends was fixed to the baseboard by
means of an adhesive.

AVALUABLE TECHNICAL LIBRARY!
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View of the complete receiver housed in a
gas-mask box.

Just a word about the valves. In the set
described a Mullard PM2DX is used in the
detector position, but various types can
be tried, and the one found to work best
could be used. For the L.F. stage an Osram
HL2 is strongly advised, as this is definitely
just right for the job.

Earpiece and Aerial

The earpiece is taken from an old pair of
’phones, and is connected to about 3ft. of
flex. For the aerial a length of rubber-
covered wire is passed through the four
small Loles found to be punched in the box,
and takes the place of the string normally
used with these boxes. Both ends of this
wire should be knotted to prevent them from
coming out of position. One end is also
connected to the tapping on the grid coil.
The receiver should work the earpiece
quite well with this wire slung over the

BR:(CKET
- = an
I‘ p VALVE
Ve ~- HOLDER
SWITCH 1 -
¢ b
i LF VALVE
TUNING “~ HL2
0005
MFD
Wl
o
.COn
REACTION
‘OO03IMFDf ¥

]

173
—

|

Fig. 3.— Side view, showing valve-holder brachet
which supports the L.F. valve within the coil.

3

shoulder in the usual way, and one can
walk about listening to signals. Slight
directional effects will be noticed ; for exam-
ple, facing north or south will bring a
signal in at better strength than any other
direction.

If the tuning and reaction knobs are not
too large the earpiece should rest comfort-
ably on the panel when not in use, and,
with its attached length of wire coiled up,
the box can be eagily closed. It then has
the appearance of quite an ordinary gas-
mask bhox.
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~ I'schaikowsky’s Music

A Further Discussion on the Work of the Great Russian
Composer, by Our Music Critic, Maurice Reeve

N a short discussion-of Tschaikowsky’s
musie, one is filled with rather con-
flicting emotions. - That some of it is

great music cannot be denied ; that other
numbers are not on the same plane is
equally evident to all but biased minds.
Its great popularity in England and
America is apt to be rather misleading. It
is a popularity as great, in some ways, as
that of Beethoven, yet two people could
hardly occupy more different places in one’s
heart and affections.

His magnificent command of orchestral
colouring, his typical Slav pessimism (so
attractive to us in all Russian music)
coupled with his ability to ‘metamorphose
himself almost without warning into a zest
for the sensualities of life, the poignant
romanticism of his melodies, the slightly
Oriental flavour of some of his scores ; all
these, together with other qualities, enable
us to let his music grip us, and sweep us
out of our humdrum lives into the unattain-
able world of passionate romance, vodka,
scimitars and Eastern bazaars. Could it
ever fail to attract ? Tschaikowsky runs
the whole gamut, but whereas a master
like Beethoven almost always holds his
forces under such perfect control, Tschai-
kowsky must be considered, almost always,
a man of moods. He lets his feelings run
away from him.

Sixth Symphony

Consequently his major works, even the
glorious sixth symphony lack the unity, the
directing purpose and the steady con-
tinuity that are our wonder and admiration
in Beethoven and Brahms. It would be as
impossible for a movement of the character
of the scherzo from the sixth symphony, or
even the waltz from the fifth, to creep into
one of theirs as it would be for a camel to
go through the eye of a needle. Brilliant as
the one is and tender and wistful the other,
they simply don’t belong where they have
been placed. They are the offspring of a
creature of moods, and not of a man of
consistent planning and designing.

With the exception of the Romeo and
Juliet masterpiece, Tschaikowsky reached
his maturity rather later than most of the
leading musicians. This was, no doubt,
partially due to a lack of concentration in
his early manhood, which was -clearly
revealed during his studies at the school
of jurisprudence. Consequently, the period
of full mature creation is short when com-
pared to some standards. But the tragically
sudden death when only fifty-three must
not tempt us to exaggerate this phase of
his development. Had he been spared
another twenty years, and even at that age
he would not have been a.patriarch, the
imagination wobbles at the thought of
what he might have given to the world.
For there was obviously plenty more, that
he wished to say, his inventiveness, his
sphilosophy, and his idiom were nothing like
exhausted. One feels that his seventh and
eighth symphonies would have shown as
marked an advance on the fifth and sixth

as they, in their turn, did on their imme-
diate predecessors.

Operas

With one exception, Tschaikowsky’s
operas are hardly known to the average
Englishman—that exception is “ Eugene
Onegin,” based on a story by Pushkin.
““The, Queen of Spades,” too, might be
known to those who travel far and seek long,
but few outside the ranks of the dilettante
know much about it. The other operas
Tschaikowsky wrote were ‘‘ The Oprichnik,””
“ Vakula the Smith’’ (later re-written as
*“ Oxana’s Caprices”), “Joan of Are,”’
“* Mazeppa,’’ ** The Sorceress,”’ and * Iolan-
the.”” There are also some fragments from
operas which he either destroyed by reason
of an artistic conscience, or which were left
uncompleted. Best known are the numbers
from ‘“ The Voyevoda.”” All the operas
are, not unnaturally, very popular and
frequently performed in Russia.

The Oprichnik were the soldiers who
formed Ivan the Terrible’s bodyguard, and
the libretto, Tschaikowsky’s own, concerns
some of their adventures and tragedies. On
its first production it was very successful,
and all his Moscow colleagues attended the
first performance. But Cui and others
pointed out its faults, particularly in the-
libretto, and Tschaikowsky was left some-
what dispirited.

Vakula is based on Gogol’s love story of
Vakula and Oxana, and was written for a
competition. Tschaikowsky made a curious
mistake in feverishly working to get it
completed a year too soon, also he talked
about it to everyone, and thus broke the
rule of anonymity. But matters were
smoothed out, and he easily won the contest.

““ Eugene Onegin’’ was the next one and,
with this, Tschaikowsky leapt to fame as an
operatic composer of international reputa-
tion. Tschaikowsky was almost entirely
responsible for the libretto, which consists
mainly of word for word extracts from
Pushkin’s own text. It was first produced
in 1879. Although possessing faults, it
exercises an irresistible appeal. and at least
three of its numbers are beloved in the
concert room : Lensky’s Aria, Tatiana’s
Letter Song, and the beautiful Valse in the
fourth scene.

I can only deal briefly with the other
three operas that earned Tschaikowsky
fame, and an increase of reputation. ‘‘Joan
of Arc” was produced in 1881, and Tschai-
kowsky wrote the libretto based on a
Russian, translation of Schiller’s tragedy,
“The Maid of Orleans.”” He records in

. letters how he was greatly harassed with

the rhyming; there was apparently no
rhyming dictionary in Russia then. It was
a great popular success though Cui, as
usual, led the criticism from.8t. Petersburg.

‘“ Mazeppa > came next and Tschaikowsky
founded his libretto on Pushkin’s poem,
** The Battle of Poltava,” Tschaikowsky,
however, not being a nationalist composer,
failed to secure unity of purpose with the
wonderful spirit of the great poet’s treat-

ment of the famous Cossack chief, and his
depredations and wild carousing. Much

. beautiful music lacks the patriotic fervour

that Moussorgsky might have given the
subject, whilst the almost unrelieved gloom
and tragedy of it become almost over-
whelming. The entr’acte ‘ The Battle of
Poltava ’’ is very popular in eoncert pro-
grammes. For the only time in the opera
Tschaikowsky uses a folk tune here—the
same one Beethoven used in his Rassa-
mowsky quartet.

““ The Queen of Spades ”

After reviving *“ Vakula the Smith,” and
producing a dead failure, * The Sorceress,”
Tschaikowsky returned to his beloved
Pushkin for inspiration, and commenced
work on the famous short story * The Queen
of Spades.”” His brother Modeste wrote the
libretto. The story is briefly this. Hermann,
a poor officer, is tortured by an insatiable
longing for riches. He is told: that an old
Countess, whose niece he loves, possesses
the secret of the three lucky cards. Should
she divulge it, however, she is doomed to
die. Hermann breaks into the house, and
so terrifies the old lady that she dies of
fright without having revealed the secret,
but afterwards her spirit appears to him
and informs him which cards are the three
talismen. With this knowledge he wins a
fortune at the tables with. the first two
cards, but at the third game, the ace of
hearts suddenly changes before his very
eyes into the queen of spades, and the spirit
reappears and mocks him.

There was one other opera, based on a
Danish story, ‘‘ King Rene’s Daughter,”
which he styled ** Iolanthe.”

Although it was his lifelong ambition to
excel in operatic creations, Tschaikowsky
never approached the heights in this that
he reached in some of his other ‘work. Only
two of them are ever likely to gain immor-
tality. * Eugene Onegin’’ and * The
Queen of Spades.””

Tschaikowsky wrote six symphonies.
Whereas the first three are hardly known,
and not undeservedly, the last three are
masterpieces known throughout the musical,
and unmusical, world.

¢“ Winter Dreams ”

I cannot describe the first three in detail.
Sufficient to record that the first, known as
“ Winter Dreams,’”’ was written in 1866,
and was the first work of any magnitude
that he attempted. The second, written

.in 1874, has earned for itself the nom de

plume of the ‘‘ Little Russian.”” Tschai-
kowsky makes of it one of his rare occasions
for delving into folk song. It is a great
advance on the first, but the composer
was assailed with doubts about its loose
construction, and his need to enlarge his
knowledge of form and planning. The
third, 1875, was dubbed the Polish for some
unknown reason, because in it, Tschai-
kowsky seems to leave Russia far behind,
and to come almost wholly under Western
influence.
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Application of Variable-mu Valves
to A.V.C.

HEN the gain of a screen-grid valveis
controlled by the application of nega-
tive bias to its control grid as, forexample, in
conventional A.V.C. arrangements, dis-
tortion is liable to be introduced into the
signals being amplified when large values of
negative grid bias are used to reduce volume
on loud signals. The use of a valve having
a variable-mu control grid materially assists
in reducing this distortion. A further
reduction can be obtained by feeding the
screen grid through a dropping-resistance
of relatively large value, so that, as the
control grid of the valve is biased negatively
and the anode current falls, the screen
current, which is a constant fraction of the
anode current, also falls and thus the screen
voltage rises and increases the power-
handling capabilities of the valve.

This latter effect can be considerably
aided by providing the amplifying valve
with a variable-mu screen grid, the * mu
of the screen grid and control-grid being
variable in the same sense. With such
valves the rate of decrease of the screen
current with increase of negative grid bias
on the control grid is more rapid, since
current ceases to flow through the close-
meshed end of the control grid opposite
the close-meshed end of the screen-
grid, and the average shadow ratio of
the screen grid in the region in which
current continues to flow falls. Thus the
screen voltage rises more rapidly and
distortion does not increase appreciably as
the gain is decreased to maintain a constant
output.

In operation, the screen voltage of such
valves varies considerably as the gain-
control operates, for example, from 30 to
200 volts, and this voltage change may be
usefully applied for such purposes as tuning-
indication, gain-control in other stages,
selectivity control, ete.

The Gadget Racket

UR old friend K.T. H.. of Birkenhead,
has sent me a fresh batch of advertise-
ments for radio rackets in the form of
wireless gadgets which do not live up to
their claim. K. T. H., like your humble
scribe, feels that the genuine inventor does
not get a square deal, whilst the inventor
of a racket can give a deal which is not
square, but decidedly twisted. The profits
are, of course, in round figures, for they
_l%yg discovered, ilke Euclid, that the
shortest distance between two points—
the mug and his money—is to be careless
with the truth. Some members of the public
will believe anything. The proprietors of
some of these rackets are foreigners, and
they ride round in their Rolls-Royces, mit
fur goats und diamonts on der vingers.
Also mit their vell-known guarantee off der
monesh back veneffer ya vant id, they are
assured of a quick return. As the mock
auctioneer puts it, ve lose on effery sale,
but ids der kervanitity vot ve sells vot makes
der broftits. My advice to readers is to
have nothing to do with these advertised
radio rackets.

By Thermion

The Purchase Tax

E Purchase Tax announced by

Sir John Simon in his Budget speech
cannot be immediately applied. As readers
know, the tax is to be added by wholesalers
toinvoices sent to retailers, and undoubtedly
the manufacturer who supplies direct to the
retailer will be considered a wholesaler for
the purpose of the tax. It is certain,
therefore, that the price of radio-receivers
will go up—an added reason why thousands
will return to home-construction.

B.L.D.L.C. Convention

SEE that a reader suggests that we

should hold a convention of B.L.D.L.C.
members. I invite members, therefore, to
let me have their opinion of this suggestion,
which would not be practicable unless some
hundreds of our thousands of members
turn up. Nor is it possible to go into the
question of the cost of such a convention
per member, unless the numbers are known
in advance.

Sponsored Programmes

AM told that the B.B.C. will reconsider

the desirability of running sponsored
programmes. There are reasons advanced
why they should do so. In the first
place, the Continental stations which took
sponsored programmes from this country,
and incidentally tens of thousands of
Fnglish quids, have closed down on us.
In the second place, with extreme paper
shortage advertisers are finding it difficult
to take space in daily papers. Most of the
latter are booked up for months ahead, and
it is impossible to have advertisements
inserted in particular issues. All of the
newspapers and most of the periodicals
are reduced in size, thus further limiting
the amount of advertising space avvg,i}gb%,
This means that £héic Must be thousands
ol pounds set aside for advertising which
cannot -be “spent. This will have reper-
cussions on home trade if allowed to con-
tinue. If advertisements do not appear,
advertisers will sell fewer goods; that
means loss of trade, loss of revenue to the
State, and unemployment. The B.B.C, I
imagine, are suffering a loss of revenue due
to fewer licences. It is suggested that
the B.B.C. should provide advertisers with
an outlet for their cash. It must not be
forgotten that the B.B.C. did at one time
run sponsored programmes, but Sir John
Reith once told me that the resuits were
not such that the advertisers were anxious
to renew the experiment. Times, however,

have changed, and it may be that the
present time is propitious to reconsider the
matter. But are sponsored programmes
“wanted ?

The Paper Shortage

. VERY reader is well aware of the paper

shortage occasioned by the invasion
of Norway, and the great increase in the
price of such paper as is available. The
‘price of paper 1s controlled, and the shortagé
is likely to increase. This means that prices
will soar even beyond their present astro-
nomical limits. For this rcason it may be
that wise readers are now purchasing
technical books at the old price before
stocks are exhausted, knowing that if
paper is available for reprints, prices must
go up. I therefore advise all readers to
lay-in a stock of technical books before this
eventuality. And once again T remind
them that we issue a catalogue of our
technical books. This war is essentially a
war of technicians, and technicians require
technical books. Buy them while the going
is good.

After the War
A READER referring to the present
shortage of service engineers asks the
pertinent question: ‘‘ What will happen
.after the war when the 20,000 radio
engineers absorbed by the R.A.F. are sent
back into civilian life ?* If they are thrown
back there will be no shortage, but I doubt
whether this country will disarm to the
same extent as hitherto. We have learned
our lesson. We know that whilst we are
dealing with nations whose word cannot be
trusted it would be unwise to place our-
selves in the same position as before. I do
not, therefore, envisage a general disarma-
ment when this fracas is ended. Also, there
is bound to be a boom in the sale of wireless
sets as in everything else. More and more
service engineers will be required.

Can You Count or Cook?
IF you hold an engineering degree, vr
can prepare a balance sheet, or fly or
mend a balloon—or only cook a dinner—
the Royal Air Force may have a job for
ou.
= Most urgent recruiting needs of the
Air Force are for balloon operators for the
balloon barrage; cooks and special duty
clerks for the W.A.AF.; qualified
accountants to serve as Accountant
Officers, and engineering specialists for the
tEchinical Drancues.

Holders of engineering degrees or
engineering cerfificates, and practical
engineers, are wanted as Engineer and
Armament Officers. Their job is connected
with the maintenance of the aireraft and
engines, the guhs and bombs of the R.A.F.
An cxpert knowledge of telecommunication
or radio engincering, or a science degroee,
are the qualifieations for a commission as a
Signals Officer. The age limits are 21 ‘o
50 years for all these téchnical branches.
and applications should be made at once
to the Air Ministry (S.7.¢), Kingsway
London.

New additions to the national ballont
barrage call for vet more men, especiallr
balloon operators.
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Long-range Reception

Various Methods of Obtaining Reliable DX Results

HE recent filip which has been given
to real DX work by the broadcasting
of news bulletins has led to many

interesting queries by those who have
previously not entered this branch of radio.
Many listeners are, of course, quite satis-
fied if they can hear a few foreign stations,
and as real DX work can only be carried
out when suitable apparatus is used and
properly handled, many are finding it
difficult to get the results they desire. Tt
should be remembered at this stage that
there are two ways of receiving real DX
stations. They may be heard weakly and in
intermittent form, making it very difficult
to follow a conversation, or they may be
heard consistently and strongly, giving
almost as good results as those obtained
from some of the continental stations. Un-
fortunately for this purpose special appara-
tus will have to be used, and even then
conditions may prevent the desired results
being obtained, but we will show presently
how some measure of reliability may be
obtained.

Apparatus Needed !

First of all, it is important to emphasise
that although America may be received on a
one-valve set, this is not the best type of
apparatus to use. One H.F. stage will give
some degree of range, but two H.F. stages,
properly designed, or a superhet, are
needed for making certain that the appara-
tus itself is good enough to give reliable
results. At the same time such apparatus
will remove the need for delicate handling,
and even an inexperienced operator will
have some certainty of getting long-distance
signals. Next is the question of the wave-
length. Although the short waves are
more reliable for long-distance work,
medium-wave signals can be received from
America after midnight. Although it may
also be possible to hear these stations
before that hour, the high-powered nearer
stations on this band will tend to blot
out the weaker long-distance stations and,
therefore, it is preferable to select a time
when most of the nearer stations are off the

alr.

We have already dealt with the question
of set operation in previous articles, and
the importance of the reaction adjustment
in giving sensitivity control must not be
overlooked. Very often it will make all the
difference between hearing the station and
pot hearing it, but in this article we are
MoTe cgnoeerne liable reception
of these long-distance stations and, there-
fore, will not consider reaction used as above.
If .there is any fading present a station
which can only be heard when reaction
has to be *juggled’’ will obviously not
give reliable results over a period of time
such as may be needed to follow a talk or
similar item.

Aerial Design

After the choice of receiver comes the
selection of the aerial. As certain American
and other stations use ‘‘ beamed ’ or direc-
tional aerials it is possible to obtain
improved results here by also using a
directional aerial, so arranged that it picks
up maximum energy from the desired

By W. J. DELANEY

station. This means, if a number of different
countries are to be received, that the
aerial must be movable, and as most of the
short waves are radiated by horizontal
aerials, some similar arrangement should
be used at the receiving end. If possible also
the aerial should have some direct relation
to the waveband in use, and this means that
for short-wave working - some form of
horizontal directional dipole aerial array
should be used. A Great Circle World
Map and & compass will assist in arranging
the aerial so that any doubt may be
removed as to its direction before attention
is turned to the problem of finding the
station. As fading is one of the major
problems of real long-distance work some
attempt should be made to overcome its
effects. Many ingenious schemes have been
suggested from time to time to overcome
fading, but the majority of them are only
suitable for commercial installations. For
the ordinary listener, however, there are
two schemes which are well worth trying,
One is the use of two aerials connected
to a standard receiver, and the other is the
use of a special receiver connected to the two
aerials. This is known as * diversity
reception,”” and on other pages in this
issue will be found constructional details
of a medium-wave receiver built on these
lines for reliable results from the Home
Service station in those parts of the country
where reception is at present difficult.
With the first-mentioned scheme. two
aerials are erected in such a way that

they may be spaced at different distances
apart. They are then both joined to the
aerial terminal of the receiver, and a station
tuned in. If fading is present, one aerial
is moved relative to the other and a position
may be found where the fading effect is
balanced out. This is obviously cumber-
some, but may be felt worth while in some
cases. Another idea is to erect the two
aerials permanently, at a distance apart
slightly less than one wavelength or a half
wavelength of the centre of the waveband
on which the receiver is to be used. The
theory is that the fading signal will he
picked up on both aerials, but the travel-
ling wave will strike the two aerials out
of phase, and thus a fading period on one
aerial should coincide with a strong period
on the other, and thus a more or less con-
stant signal will be heard on the receiver.

An improvement on this idea is to have a
double receiver, consisting of duplicated
H.F. stages, or duplicate detector stages
if H.F. is not needed, and each set is joined
to a separate aerial. The outputs from the
detector stages are then mixed and fed to
the amplifying stages, and the same effect
should be noted due to the out of phase
signal. The idea may be seen clearly
in the receiver described on page 170, and
although this is designed for the reception
of a single station the idea may be utilised
for a general type of receiver by substituting-
tuning condensers of standard type for the
pre-sets, and using in & similar manner to
standard equipment.

LATEST PATENT NEWS

Group Abridgments can be obtained from the Patent Office, 25, Southampton Buildings, London,
W.C.2, either sheet by sheet as issued on payment of a subscription of 5s. ptr Group Volume or in
bound volumes, price 2s. each.

NEW PATENTS

These particulars of New Patents of interest
to readers have been selected from the
Official Journal of Patents and are published
by permission of the Controller of H.M.
Stationery Office. The Official Journal of
Patents can be obtained from the_ Patent
Office, 25, Southampton Buildings, London,
W.C.2, price 1s. weelxllyo (a)nnual subscription,
8. }e
Specifications Published.

519974 —Meier, K. H.—Method of

and means for reducing disturb-

ances in wireless reception.

519975.—Stevens, A. H. (Bush De-
velopment. ‘M:Mﬁﬂﬁﬂijgi
apparatus for transmitting or re-
celving sound (or acoustic) vi-
brations.

520074 —Wired Radio, Inc.—Wired
radio service system.

520075.—Fortescue, R. L.—Ther-
mionic valve apparatus. (Addition
to 504196.)

520028.—Ward and Goldstone, Ltd.,
and Yearsley, E.—Electric socket-
contacts.

519883.—Belling and Lee, Ltd., and
Strafford, F. R. W.—Aerial sys-
tems for radio-receivers.

520082.—Kolster-Brandes, Ltd., and
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Beatty, W. A.—Television
ceivers.

519904 —Kolster-Brandes, Ltd., and
Smyth, C. N.—Electron-discharge
devices.

519905.—Kolster-Brandes, Ltd., and
Beatty, W. A.—Radio receiving-

sets. -
520036.—Thornton, A. A. (Philco
Radio and Television Corporation).
—Multi-voltage radio-receivers.
6520041. .—Standard Telephones and
Cables, Ltd., and Gibson;, W. T.—
Thermionic valves.
520042,—Kolster-Brandes, Ltd., and
Smyth, €. No—Tuning arrange-
ments for radio-receivers. ot
520106.—Marconi’s Wireless Tele-
graph Co., Ltd.—Television and
like transmitting ecathode-ray

re-
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tubes.

519921.—Vereinigte Gluhlampen Und
Elektrizitats Akt.-Ges. — Visual
tuning-indicator.

Printed copies of the full Published
Specifications may be oblained from
the Patent Office, 25, Southampion
Buildings, London, W.C.2, at the
uniform price of 1s. each.

ro—



http://www.cvisiontech.com

May Tith, 1940

PRACTICAL WIRELESS

Old Circuits

Rev

1ved

Interesting Details of Old Arrangements which
“are Worth Trying

OME years ago the wireless amateur
and experimenter used to think of his-
hobby in terms of * circuits”’ and

whenever members of the °‘fraternity
met, such names as *‘ Colpitts,” * Hartley,”
““ Meisner,” “ Armstrong,”’ “ Flewelling,”
and many others could frequently be
heard. Many of those readers whose
interest in wireless goes back over the
past 15 years will recall most of these
names, but to those who have only
recently taken up the hobby the names
will probably have no significance what-
ever. With the idea of refreshing the
memories of *‘ old hands ” and of giving
the younger generation a little food for
thought, it is proposed to give brief
particulars of some of the circuits that
have been popular at various times
during the past ten years or so. It
would be quite impossible to mention all
the circuits, so reference will only be
made to those which were in the nature
of “supers” or ‘“stunts’; most of
the others were merely embryos from

- which the circuits in use at the present
time have been developed.

tend to shield each other. In consequence
of these difficulties, the final result was not
always better or even as good as that
obtained with a standard type of set. For
the keen experimenter this circuit can still
provide ample scope and is very interesting.

Miniature Microphone

Telephore 'll
Lanpiece

Fig. 3.—The arrangement ‘of a  microphone

amplifier for operating a loudspeaker from a
crystal set.
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Fig. 2—A crystal’ receiver
using full-wave rectification.

“ Special ” Crystal Circuits

Before passing on to the more elaborate
arrangements it will be interésting to look
at one or two modifications of the simple
crystal set. In the earlier days, when com-
ponents were particularly expensive, the
crystal was as much as most of the more or
less impecunious experimenters could afford,
and for that reason it came in for a con-
piderable amount of experimentation with
a view to bringing its efficiency up to the
highest possible level. © One apparently
simple way of increasing the signal strength
from a crystal set was by the use of a dual
arrangement, like that shown by Fig. 1.
Two complete receivers were used in
conjunction with two aerials and a single
earth, but instead of operating a pair of
’phones, each one had to drive only a single
earpiece. Theoretically, this system should
provide twice as much volume as the more
conventional one; in practice, however,
there were a number of *‘ snags ’’ such as
getting the two halves of the set into exact
balance, matching the crystals, and finding
a position for the aerials so that they did not

Fig. 4.—An early form of valve-crystal reflex circuit.

T

Fig. 1.—A simple circuit for obtaining increased
volume from a crystal set.

h

Full-wave Detection

Another attempt to double the power of a
crystal set was by the use of full-wave
rectification, the circuit employed being
somewhat like that represented by Fig. 2.
Here again two crystals were made use of,
but they were actually in series, with the
*phones connected between them. It can be
seen that the principle of this arrangement is
identical with that of a full-wave rectifier
of the types at present used in A.C. elimina-
tors. Although we can claim to have obtained
quite satisfactory results with this circuit,
there is no doubt that it is decidedly tricky
and demands the use of almost identical
crystal detectors, and of an accurately
centre-tapped secondary -tuning coil. In-
cidentally, the latter is most easily obtained
by the use of the old-fashioned slider or by
taking a number of tappings and finding
the one most suitable.

Loudspeaker Crystal Sets

In the earlier .days of broadecasting,
numerous attempts were made to operate a
loudspeaker from a crystal set without the
use of costly valve amplifiers. The simplest
of these, and one which met with some
measure of success, was to attach a small
microphone to an ordinary telephone ear-
piece and to connect this to a speaker
through a high-ratio transformer; the
general idea of the circuit connections can
be gathered from Fig. 3. The idea appears
to be perfectly simple and straightforward,
but it was found very difficult to produce the
extremely small and lightweight (as they
must be) miniature microphones for the
purpose. Consequently, in most cases a
considerable amount of experimental work

(Continued on next page)
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Fig. 5.—A two-valve reflex circuit which can be buill from modern components.
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(Continued from previous page)

was necessary before anything like satis-
factory results could be obtained.

Reflex Circuits

Immediately following the crystal ‘‘era,”
and by which time components were cheaper
and more easily obtainable, numerous
circuits were evolved in which a crystal
detector was used in conjunction with valve
amplifiers. 1In some cases the valves acted
purely as low-frequency or high-frequency
amplifiers, but in others a single valve was
made to amplify at both low and high
frequencies. Circuits using the latter ar-
rangements came to be known as‘‘ reflex”
since the signal first passed through the
valve and was ampliﬁe(l) at high frequency ;
next it was rectified by the crystal and then
passed back to the valve, which then
magnified the low-frequency impulses. A
simple and one-time popular reflex circuit
is represented by Fig. 4, from which it can
be seen that the valve is coupled to the
crystal on the tuned-anode system, and the
output from the crystal is fed back to the
valve through a low-frequency trans-
former, across the secondary of which is
connected a fixed condenser to act as a by-
pass to the H.F. Still further to improve
the efficiency of the arrangement, reaction
was often obtained by coupling together the
tuned anode and aerial coils. It was claimed
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that such a circuit was capable of results
equal to those given by an ordinary three-
valve receiver, and although this was a
rather exaggerated statement the circuit
was undoubtedly capable of wonderful
things once a suitable crystal and L.F.
transformer had been found. In reality, the
““ quality >’ was probably extremely poor,
but this generally passed unnoticed, since
it was as good as contemporary speaker
and other components were capable of
producing. The reflex circuit was always
very popular, probably because the very
idea of economising by making one valve
do the work of two had a strong appeal to
human nature. It is interesting to observe
that the reflex is still ““ living > and that
many amateurs would like to revive it.
For the benefit of any -readers who are
interested in trying a reflex circuit with
modern components, the circuit represented
by Fig. 5 might be useful. In this case the
erystal is dispensed with and an ordinary
three-electrode valve employed as detector,
a screen-grid valve serving the purpose of
combined H.F. and L.F. amplifier. Ordinary
dual-range tuners are employed and the
values of the more important components
are indicated.

Super-regeneration

At about the same time as the reflex
circuit was meriting a good deal of atten-
tion other experimenters were trying to
get a maximum amount of amplification
from a single valve by a different means.

J—-
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Fig. 6.—Circuit of the Armstrong Super-
regenerative single-palver.

It was, of course, known that a detector
valve could be made to amplify by feeding
back into the grid circuit the H.F. currents
appearing in the anode circuit—in other
words, by applying reaction. This was
satisfactory up to a point, but as the valve
fell into self-oscillation (so producing the
well-known heterodyne whistie) when more
than-a very limited amount of reaction
was used, it was felt that the valve was not
being made to operate at its full efficiency.
The consequence was that two new circuits,

+

T £
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the circuit that the valve could oscillate
at two frequencies at the same time;
one of these corresponded to the sienal being
received and the other was of about 10,000
cycles, or just above audibility. As a
result, the former oscillation was quenched
by the latter at the rate of 10,000 tinies per
second. At first, much difficulty was
experienced in disposing of a constant
*“hiss” which marred reception, but by
making various fine adjustments it could,
at least, be reduced to so low a level that it
was not very troublesome. Of the . two
circuits, the Flewelling was least used and
never became very popular. The Arm-
strong, however, has remained in more or
less constant use right up to the present
time, and is, in fact, coming very much
to the fore at the moment for the recention
of ultra-short-waves. -

High-tension-less Circuits

In evolving new circuits the fundamental
idea was almost invariably one of economy,
of making one valve do the work of\two,
or of minimising the consumption of high-
tension and low-tension current. We have
already mentioned, some circnits whose
main aim was to get equal efficiency with
fewer valves, so now reference should be
made to a scheme that was originated during
1924 for disposing of the High:tension
supply. The circuit of a high-tension-less
Det.-L.F. two-valve set is given in Fig. 8.

Fig. 7 (left).—The Flewelling

circuit.

Fig. 8 (right). — Circuit  of
a two-valve set—L.F. high-
fension-less receiver.

known as the Armstrong Super-regener-
ative and the Flewelling, were invented by
the American investigators whose names
they still bear. With both of these circuits,
which are shown in Figs. 6 and 7 respec-
tively, the principle was practically the
same, namely, that although the valve
was allowed to remain in a state of oscilla-
tion the customary whistle was not heard,
due to the fact that oscillation was periodic-
ally ‘“quenched” or *damped.” The
quenchmg was provided by so arranging

Y
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Fig. 9.—The Ultra-Audion, a tricky but interesting
single-paloe ** super ' circuit. i

A

From this it can be seen that the valves
are of the four-electrode type, having two
grids ; diagrammatically they are like the
later screen-grid valves, but otherwise
they have no resemblance. The inner grid
is connected to L.T. positive, the outer
one forming the usual  control” grid.
With the special two-grid valve, the inner
grid is very near to the filament, so that
its small positive charge (derived from the
accumulator) is sufficient to attract the
electrons shot off from the filament and
to give them so much impetus that they
are able to pass through both grids and
reach the plate.

A single-valve arrangement that met
with a fair amount of success in the early
days of broadecasting was that known as
the Ultra-Audion circuit. - A diagram of
this is given in Fig. 9, from which it can
be secen that a single coil was used both
for aerial tuning and reaction. Instead of
controlling reaction by the usual swinging
coil or variable condenser method, it was
done by adjusting the variable grid leak
and filament rheostat. The circuit was
extremely critical, and depended very
much upon the correct choice of valve and
associated battery voltages, but despite
these disadvantages, however, the Ultra-
Audion has often been known to produce
excellent results when handled by the
patient experimenter. :
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LF. AMPLIFIER TROUBLES

A Ceneral Discussion on the Difficulties Experienced by Designer-
consiructors when Undertaking LF. Apparatus — By L. O. SPARKS

HE general expression L.F. amplifiers
covers a very wide range of circuits
and apparatus, each serving the

fundamental purpose of amplifying low-
frequency signals but baving individual
characteristics according to Yhe particular
work for which they are designed.

It is not possible, in these articles, to
deal with all the various types of amplifiers,
s0 we must be concerned in this instance
with the faults and peculiarities of such
equipment, as the majority of them are
common to most forms of L.¥. apparatus.
For the benefit of those wundertaking
constructional work of this kind for the
first time, it should be noted that while
certain forms of trouble will make their
presence very obvious by rather painful
sounds, there are other snags which
necessitate the systematic use of meters
to reveal them and to test for their com-
plete elimination. In view of these in-
audible defects, the constructor must not

by the constructor bearing in mind the
actual amplification obtained from each
valve and its associated L.F. coupling.
Details showing how this can be done have
been published in previous issues and, as
the calculations involved are not com-
plicated, it is hoped that the would-be
designer-constructor will, in_ future, take
the precaution of doing a little figure work
before getting down to the actual construc-
tional work.

Another item to bear in mind is the
selection of the valve or valves; this will
be governed, to a very great extent, by

s

requires and the incorporation of un-
necessarily large voltage dropping resiste
ances. Such items will all add to the
constructional work and, incidentally,
the cost of the amplifier without bringing
any advantages.

Layout

Poor layout of components, the omission
of suitable volume and tone controls,
inadequate decoupling, badly executed
wiring and the use of unsatisfactory com-
ponents, are all items which must be given
every consideration if a first-class job is

-
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Fig. 1 (Below).—The I
anode circuit of a de-
teclor in ils simplest
form.
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required. If it is a question of funds,
M~ Fig. 2 (Above).—H.F. and this enters into most of our caleulations,
,:gk a"d‘ hgtattes remember that quality before quantity
Co" d‘ . r" v y'i’a” applies most aptly to any work connected
68+ z d':ie:in :o 'esh_?d ‘;Z’; with the amplification of low frequencies.
e flow of H.F. Instability
LSt If the faults were tabulated in their

be lulled into a false sense of security or
satisfaction if the initial tests appear to
indicate that everything is 100 per cent.
satisfactory. In the majority of cases it is
really essential to employ meters or, at
least, a milliammeter, to carry out the final
check to determine if all operating con-
ditions are in accordance with the valves
in use. This applies to all amplifying
equipment, but in particular to mains-
operated circuits, which make use of much
higher voltages than their battery-operated
counterparts.

General Considerations

If the constructor undertakes the design
of the amplifier, it is absolutely essential
for him to take into consideration the
following elementary rules or factors
governing such circuits. A given output
valve will only handle a certain, amount
of power without overloading and intro-
ducing distortion. This can be put another
way by saying that a valve can only accept
a certain maximum signal,. the value of
which will depend on the valve under
consideration. This point cannot be
stressed too much. It is a very common
fault with amateurs to ignore the strength
of the input to the first stage of the am-
plifier, and to provide too much amplifica-
tion before the ultimate or output stage.
This lack of consideration is not only
wasteful as regards valves, components
and current consumptien, but it also pro-
duces most unsatisfactory results. The
majority of these troubles can be eliminated

the output power required and the high
tension, not overlooking current consump-
tion in the case of battery-operated ampli-
fiers, available. It is not good policy or
design, for example, to select valves requir-
ing high anode voltages and having large
current consumption figures if dry batteries
are to be used for the H.T. supply. Simi-
larly in the opposite direction, it is
equally bad practice to consider building
a unit employing a rectifier having an output
of, say, 350 volts at 120 mA’s, if the
amplifying valves only require 200 volts
at 50 mA’s. Such thoughtlessness would
necessitate the use of condensers having a
higher working voltage than the circuit

properorder, instability would, undoubtedly,
be very near the top of the list. Although
the term is so closely associated with the
detector and its preceding stages, it is
surprising how many faults in L.F. circuits
can be traced to the same form—but at a
lower frequency—of trouble. 1t is, perhaps,
due to the fact that most beginners think
of instability only being connected with the
detector and H.F. stages, that they do not
associate some of the mysterious results
they obtain from an amplifier to the same
root cause.

The most common audible danger signals,
denotifg that L.F. instability exists in a
circuit, are distortion and that peculiar

(Continued on next page)

Fig. 3.—Circuit com-

pleted with normal

= anode decoupling com-
ponenls.
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beat note which, because of its similarity
in sound, is often described as ‘‘ motor-
boating.”” The actual cause of these
undesirable results is, speaking in a general
sense, low-frequency currents and, possibly,
a mixture of high- and low-frequency
currents, not keeping to their proper paths.
If the individual valve circuits are well
designed, the L.F. signal should pass from
the anode of one valve to the grid of the
next, via, of course, the L.F. intervalve
coupling. If, however, certain essential
requirements are absent, then the L.F.
currents will start to roam along paths
which are, to them, really out of bounds.
The most common track they choose to
follow is formed by the H.T. supply positive
line and, once they are allowed to start
along that, then it is almost certain that
trouble will be experienced, as a form of
interaction or reaction will be created by
the common coupling between anodes and
tbrough the H.T. supply, the negative side
of which is always common with the
filament or heater and the grid circuits.

Decoupling

The most effective way of eliminating
these troubles is to take sufficient
precautions to keep the H.F. and L.F.
currents in their respective circuits.
Fortunately, it is not a difficult matter to
do this, and the method usually adopted is

PRACTICAL WIRELESS

known as decoupling, the essentials of which
are described below.

As the troubles are equally common in
receivers as in amplifiers, we will deal with
the anode circuit of a detector stage first,
as this is the first spot, in a receiver circuit,
where-one is concerned with L.F. currents.

The circuit ts shown in Fig. 1, where it
will be seen that an L.F. transformer is
used to couple the output from the detector
to the grid circuit of the first L.F. valve, or,
as the case may be, the output valve. When
the signal, after being rectified by the
detector, reaches the anode, it still has
with it a certain proportion of H.F. currents.
If we take the matter to a fine point, we
could say that they are the last thing we
want at that particular point, although, of
course, if we did eliminate them completely
we should have to devise other forms of
reaction circuits. As the H.F. currents
do arrive at the anode, however, steps have
to be taken to stop them from getting
through into the H.T. line and the other
L.F. stages, so we introduce an H.F.
choke, Fig. 2, together with a by-pass
condenser C to lead the trapped H.F.
currents back to earth. We also allow
the unwanted currents to do some useful
work by diverting some of them back -to
the earth line via the reaction circuit formed
II){thhe coil L and the variable condenser

In spite of these precautions, it is still
possible for trouble to be caused by the
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H.T. positive line which is common to all
anodes, therefore it becomes necessary to
introduce further traps, and it is these
which come under the heading of decoupling.
In this particular case, such arrangements
would be termed anode decoupling, to
differentiate them from others which will be
explained later. Fig. 3 shows the necessary
additions to the circuit; the resistance R
and the condenser C1 forming the complete
decoupling, the resistance offering a further
obstacle to H.F. currents from the anode,
while the condenser provides a very easy
path to earth for H.F. or L.F. currents
which reach that spot.

The value of the resistance depends on
the H.T. available, the H.T. required by
the valve for its satisfactory operation and,
bearing in mind the voltage which is
dropped across a resistance when a current
flows through it, the anode current con-
sumption of the valve. In a mains receiver,
where current consumption is not such a
serious consideration, one can often use a
resistance of 30,000 to 50,000 ohms but,
with battery-operated circuits, a lower
value often has to be selected in considera-
tion of the items mentioned above. If
conditions are such that pne cannot afford
to drop any voltage across R, then it is
quite permissible to use a high inductance/
low-current L.F. choke in place of R, as
stich a component usually has a very low
resistance and would, therefore, not
seriously affect the voltage on the anode.
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HE response to the suggestion made
recently that all members should
show more active interest in the welfare -of
the club by communicating with head-
quarters has been wonderful. Letters
have been pouring in from all parts of the
British Isles, and what is still more encourag-
ing and significant is the remarkable increase
in membership during the last few weeks.
It seems rather ironical that members
should have responded to the suggestion
just at a time when space in these pages is
becoming a very important consideration.
However, let the good work continue,
as every endeavour will be made to give due
acknowledgment to all writers, although
we must ask you to appreciate that it may
be necessary to deal with such matters in a
very brief manner.

DX Contest
"['HE predominating note in practically
every letter is the plea for a DX
contest. It is very easy to say that such a
contest would be greatly appreciated, but
it must not be overlooked that it would also
involve a considerable amount of work
at headquarters, and while it is our desire
to carry out members’ wishes as far as
possible, a certain consideration has also
to be given to the more practical side.
After analysing members’ suggestions, the
following scheme seems to be the most
practicable, -but before putting the idea
mto operation it is absolutely essential for
the Editor to know the number of members
who are sufficiently keen to give any
contest their active and loyal support.
Here is the proposed scheme. To avoid
the necessity of members obtaining veri-
fication cards, it is suggested that the

Continents shall be split into zones, and
during any given listening period it would
be up to the members to log stations in the
zone which would be selected and announced
by headquarters. For example, during the
first listening period, which could last for,
say, a fortnight, we would announce that
the zone to be covered would be Australia,
and the members taking part in the contest
would then have to log as many stations
in that area as possible, making complete
notes of the various transmissions received.
Points would be awarded according to the
number of stations logged, the completeness
of the reports, and for the type of receiver
used. Theawardscoming underthe lasthead-
ing would prevent the member who is using
a small receiver being penalised by the man
operating a multi-valve commercial outfit.

Team Spirit

E second suggestion is that the team

spirit should be developed, and by
this we mean that certain awards would be
given to, say, a number of members in any
one town or, if this was not practicable,
in a county. The idea behind this is to
create a friendly rivalry between towns or
counties which could be eventually classi-
fied as groups. Such procedure would
eventually prove most advantageous to
all members, as it would mean far closer
co-operation between everyone, and encour-
age greater keenness in the hobby which is
the life blood of the club.

The outline given is of necessity rather
brief, but we hope that it is sufficient to
enable you to make up your mind whether
the scheme as a whole appeals to yoy and
whether you are prepared to give it your
active support. It should be mentioned that

the contest would cover a period of three
months or more, and that the winner ‘#:
winners would, of course, be those who
have scored the highest points during the
total period.

The question of awards cannot be dis- -
cussed at this stage, but as many members
have already suggested, the true amateur
18 pot concerned with entering such a con-
test with the ulterior motive of obtaining
valuable prizes or, as it is more usually
termed, pot-hunting.  However, you can
rest assured that the whole matter would
receive the most sympathetic consideration
from the Editor. Well, now, the next move
is up to you. If.you are willing to be a
supporter just drop us a postcard (not
letters) and simply say, * Yes.”

Correspondence
T must suffice this week if we say very
many thanks to all members who have
written to us. Where possible, their letters
will be dealt with in more detail, but in the
meantime please accept this acknowledg.
ment as our appreciation of your letters.

Contacts
THE following members wish to make
contacts :

Member 707, Field House, Windmill Hill,
Nr. Hailsham, Sussex.

Member 6553, of 14, Clarence Avenue,
Clarence Road, Handsworth, Birmingham,
21. >

Member 6,559, ““ Ael-y-Bryn,”’ Alltywerin
Road, Pontardawe, Swansea.

Member 6,574, of 65, Rushton Road,
Desborough, Kettering, Northants.

Member 6,569, of Pitculien Garage,
Bridgend, Perth.

Member 6,593, of 40, Kingsley Street,
Leigh. Lancashire.

Member 6,613, of 5, Warren Road,
Orford, Warrington, Lancs. »

Member 6,623, of ““ Cartref,”’ 56, Rectory
Park Road. Sheldon, Birmingham, 26.

Member 6,311, of 8, Hadley Road, Ketley,
Wellington, Shrops. '

Member 6,634, of Folly Road. Armagh,
N. Treland (Mr. I. W. Ferris).
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Fixing an Aerial Mast
IN spite of the thousands of aerials one
sees only a ‘very small number are
erected with a view to appearance as well
as efficiency. A little trouble taken when
the aerial is being installed will be amply
repaid by increased service and will result
in the aerial being less of an eyesore than
would otherwise be the case.

A mast built on the lines of the accoms
panying drawing {which is self-explanatory)
will be found very convenient in that it
can be easily lowered for inspection and
oiling by removing the bottom bolt and
allowing it to swivel on the top one, the
stays being loosened and used as guide
ropes -to assist in this operation. The
coner. te block, with the mast supports, is
buried a few inches deep in the ground, its
actual size depending upon the size and
weight of the mast. For greater strength
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Method of mounting an aerial in a conc
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the mast supports could project through
the underside of the block and into the
ground for some distance.—S. PARKER
(Pinner).

A Ganging Unit

RECE%'TLY wished to trim up a super-

het and had no really good apparatus
suitable for the purpose. After looking
round the spares box I decided that I could
build a modulated oscillator of the dynatron
type, using the parts shown in the accom-
panying cireuit. To the input terminals I
coupled a standard medium-wave coil and
condenser. The choke is a Varley type
DP.18, and all the parts should be enclosed
in an aluminium box or a wooden box lined
with foil. The H.T. need not be greater
than about 30 volts (actually I used two
15-volt G.B. batteries in series),” and the
valve is a standard non-variable mu S.G.
The 20,000 ohm potentiometer is used to
vary the intensity of the signal and the
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THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL WIRE-
LESS’’ must have originated somelittle dodge
which would interest other readers. Why
not pass it on to us ? We pay £1-10-0 for the
best hint submitted, and for every other item
published on this page we will pay half-a-
guinea. Turn thatidea of yours to account by
sending it in to us addressed to the Editor,
“PRACTICALWIRELESS,’’ George Newnes,
Ltd., Tower House, Southampton Street, i
Strand, W.C.2. Put your name and address 3
on every item. Please note'that every notion !
sent in must be original. Mark envelopes
“ Practical Hints.” NOT enclose
Queries with your hints.
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SPECIAL NOTICE

All hints must be accompanied by the
coupon cut from page 188.
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pitch of the note is adjusted by
means of the choke tappings. A
\ chart must, of course, be made
up to give wavelength or frequenoy
settings.—M. JounsoN (Preston).

A Slow-motion Remote Con-

trol Device
IN short-wave receivers particu-

larly, a good slow-motion con-
trol, with anti-hand-capacity control
is essential. The arrangement illus-
trated may be made up to operate,
on the standard 3in. ebonite dials.
A large socket, such as the Clix No. 14,
is mounted on the panel close against one
part of the dial. A plug to fit the
socket is then provided with a rubber
ring such as may be obtained for one penny
for umbrellas. Through the upper part of
the plug a piece of stiff wire is passed,
projecting about }in. on either side. A
piece of ebonite tubing having an internal
diameter to form a fairly comfortable fit
over the plug end is next obtained, and a
saw-cut made for a depth of about %in.
at one end to accommodate the cross wire.
A small spring tool-clip from the popular
stores is next screwed on the panel or
inside the cabinet lid to accommodate the
ebonite handle when not required. In use,
the handle is removed and placed over the
cross wire and rotated, during which it is

pressed slightly so that the rubber ring
presses on the edge of the dial.—D. HaskEr
(Hendon).

Circuit Testin
HEN testing continuity in circuits it
often proves worth while to employ
an ohmmeter, rather than a mere con-
tinuity tester, and this fact was forcibly
brought home during the servicing of my
set recently. I had made all the usual tests,
but results on the set (an all-waver) were
very poor, especially on the short waves.
The set was given a careful examination

Details of a slow-motion remote control device.

and proved to be wired perfeetly correctly
and all joints were apparently sound. The
valves were tested and found in order and
coil connections were also found in order.
All working currents and voltages were
correct, yet results were definitely very
poor. When a resistance meter was used to
test hetween various earthed points 1
found, however, that between two such
points on the chassis (which, incidentally,
formed the link between coils and con-
densers) there was a resistance of over
5,000 ohms due to poor contact -between
the surface of the chassis and the leads
which were bolted to them. I had originally
used & pair of ‘phones and battery to test
continuity, and thus the high-resistance
joint was not discernible.—D. WATERS
(Warlingham).

NEWNES

/

0,000
J 8°__ o nr-

= | g—p LT+

- T

SHORT-WAVE
MANUAL

5/- or 5/4 by post from
the Publishers,

GEORGE NEWNES, LTD.,

A modulated dynatron oscillator, which can be used with a tuner for
wavelength cheching, or for adjusting the trimmers in a se/ havins 4

ganged tuning condensers.

AL Tower House,
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That E

A Simple Explanation of

lusive Decibel

an Important Radio Unit

By H. J. BARTON CHAPPLE. BSc.

OW that radio is playing such an
important part in the life of the
community under war conditions,

it is only right that readers of this country’s
sole weekly wireless journal should take
steps to become well versed in all the
important fundamentals. Terms and
expressions are often used quite glibly, but
if a request is made for an explanation of
what. is inferred by these items, the
individual is often at a loss to give this
information with a clarity worthy of a
Practicar, WIRELESS reader.

Continual habit has perhaps clarified the
mind in connection with such terms as
amperes, volts, watts, farads, etc., and it is
realised that respectively they are the units
of current, potential difference, power and
capacity.  Unfortunately, many of the
units which we usc today were settled long
before radio became a practical proposition,
with the result that to meet the needs of
wireless, sub-multiples of these units are
emploved to avoid the use of decimals or
fractions. The terms milliampere and
microfarad are two that immediately come
to mind because the currents and capacities
dealt with in modern sets are minute com-
pared with the heavy engineering practice
existing when the units were evolved.

An Expression of Ratios

Now although these terms are, as a rule,
fairly clear to the average individual, there
i8 one which nearly always seems to cause
difficulty because it is not 8o tangible or as
easy to measure as the others. This is the
word decibel, which the technician employs
to express power ratios and gain or loss
ratios between related quantities such as
current or voltage. That is to say, the
relation between the input and output of
an amplifier would not be stated as two
or three times but as so many decibels,
and to get the whole idea of this unit
ingrained into the mind it is necessary at
first to conjure up some form of comparison
so that the true state of things is really
known.

Now gains and losses may run into high
figures so those who evolved this unit
simplified matters by resorting to simple
mathematics. The first unit employed was
the ¢ bel,”’ named after Graham Bell because
of its employment in sound working with
which the name of Bell is closely associated.
Two powers, P; and P,, are said to differ
between themselves by n bels when

10® or n = log % bels.
2

e =
P,

- This is not by any means a complicated
expression, as those with a knowledge of
logarithms will readily appreciate. For the
non-mathematically minded, however, it
is simple to see how the equation works.
If P, is 10 times P, then n is unity, while

if P, is 100 times P, then n is 2 since %

2
=100 which is 10 squared. Similarly n is
3 when the ratio is 1,000, and for values
between those given so n will vary between
1 and 3. Unfortunately, when this unit
came to be applied practically it was found
to be too large for much of the work, and
in consequence the unit ‘“decibel” was
brought into use, this being simply one-

tenth of a bel or N (decibels)=0.1 n where
n is expressed in bels. The expression for
the relation between the two powers P;
and P, now becomes

P,

&_ 0-1N =
P—-IO orN—lOlogﬁ

2 2
and it will be seen that just the same as
we realise automatically that the milli-
ampere is one-thousandth of an ampere,
so the decibel is one-tenth of the funda-
mental unit bel.

Practical Working

Under general practical conditions these
two powers P, and P, will be compared by
observing either the voltage developed
across a given impedance or the current
which flows through it. If the input and
output impedances of, say, an amplifier
are equal, then the power ratio will be
proportional to the square of eithér the
voltage or current. This is known from the
simple Ohms Law expression which says
Voltage (E)=Current (I) x Resistance (R),
and since the power is voltage multiplied
by current then
E, 2 R E?
RIGES 2
X L R =E
« L~ I, R I
Our expression for decibels now becomes ;

7)* - )
Vs L

Vi) 2 I\?
N =101 -1) = 101 1)
or og v, og 5

which becomes N = 20 log %‘

or N = 20 log L
I
A Useful Table

As was mentioned earlier it is simply a
case of endeavouring to get fixed into the
mind the number to which the figure 10
must be raised in order to allow it to express

Decibels tor. power

$00 I
<@
.
Joo
200
100
/ ,
// ‘
o 0 20 30 <0 50 80

Deciden

Fig. 1.—Graph showing the gain or loss ratios
in relation to decibel equivalents.

the power or current ratios, and although
those who use logarithm tables find it
eagsy to carry this out, a table has been
worked out for the benefit of readers and
can be cut out for ready reference.

It will be noticed that where the ratio
of voltage or current is fairly low—actually
up to the figure of approximately 30, the
number of decibels used to express this
fact exceeds the ratio. Beyond this point,
however, it is seen that whereas the ratios
become unwieldy the same fact expressed
in our decibel notation is by no means
large. The next time a technician says
that he has cut down the input signal
volts to his set by six decibels as a result
of using a simple type of indoor aerial
inlieu of an outdoor one, you will know that
this is just another way of saying that he
has approximately cut down his signal
voltage by one half, since a 2 to 1 voltage

[ 20 30 @
%% ratio is seen from the table to work out at
= = six_decibels. Similarly, a 10 to 1 voltage
ratio (or current ratio, of course) is said
7 to be 20 decibels; a 100 to 1 voltage ratio
as 40 decibels and so on. Tt is very useful
. (Continued on opposite page)
= /
Vi 51
7 Va or I L]
[T / 1 0
4 § 2 6.02
< L < 3 9.54
N = s rt 12.04
4 é 5 13.98
e 6 15.56
7 16.90
8 18.06
9 19.08
10 20.00
L 0 15 23.52
£ 20 26.02
25 27.96
30 29,54
40 32.04
7 50 33.98
60 35.56
70 36.90
i 20 a0 60 80 gg gggg
Oecibers tr Vor 7 100 40.00
Fig. 2.—Plotting a gain or loss graph on " i =
logarithmic graph paper.
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(Coniéinued from facing page

to commit a few common voltage ratios
and the equivalent decibel notation to
memory, as this will make the mental
picture of what is happening under certain
circuit conditions very much easier.

Expressing the Facts Graphically

It is easy to draw & graph to express the
gain or loss ratios in relation to the decibel
equivalents but if this is carried out on
ordinary squared graph paper, inaccuracies
will oceur due to the eramping of the ratio
ordinate as a result of the high figures
that must be employed. This is seen in
Fig. 1, and it is, therefore, far more business-
like to use logarithmic graph paper.
this is done then the relation between the

PRACTICAL WIRELESS

power, current or voltage ratios either for
gain or loss in relation to the decibel
eqmva.lents 1s simply a stralght line as
shown in Fig. 2. The loss ratios are shown
on the left “ertical ordinate and the gain
ratios on the Tright vertical ordinate.
When working in voltage or current ratios
then the number of decibels should be
read off from the bottom horizontal ordinate,
while for power ratios the top ordinate must
be employed. Thus, from Fig. 2, it will
be seen that a gain ratio of 100 in terms of
voltage is the same as saying 40 decibels
(usually shortened to 40 db), but in terms of
power the decibels involved is one half
this figure, that is 20. By familiarising
himself with this chart the reader will scon
be talking about decibels in their correct
manner, and one of the difficulties so
frequently associated with many radio
matters will be relegated to the dim past.

A Spira

Screwdriver

Construchonal Details of a Useful Tool for the
Constructor or Serviceman

T is often very difficult for the wireless
enthusiast or serviceman to find a
screwdriver to meet his requirements

satisfactorily, and the tool illustrated was
designed. to solve the difficulty.  This
serewdriver is similar to the normal spiral
screwdriver, but it has three main advant-
ages over it. First, it is of a suitable size
for the radio engineer ; secondly, the spiral
rod is mterchangeable ; and thirdly, it
requires only one hand to operate.

Constructional Details

In Fig. 1 is shown the spiral rod 8 which
is mounted inside a tube N, and is held
against the ratchets L and E by the spring
K, which is also housed in the tube N
which projects up into the handle through
a hole in the plate D. The object of the
spring is to hold the spiral rod down on the
bottom ratchets, and yet allow it to turn,
freely when the handle is withdrawn.

The pitch of the spiral depends on
how much force is required to tighten up
the screws.

The tubular part of G slides into the gap
M between the two tubes Band C, which are
joined by the ring X (Fig. 2), so that
when the tool is compressed it is kept rigid.

Between the components E and I at the
bottom end of the tool, ball bearings are
provided, which take the pressure when the

handle is depressed. This pressure is not -

direct, as the component E also moves
round.

The part G is not free to move round,
as will be seen by reference to Fig. 3.
Small pins O are screwed into the part
P, and project through long, narrow slots
cut in either side of G, so keeping the
component G from moving round when the
handle is worked up and down.

It will be appreciated that by arranging
the ratchets L and E, as shown, the spiral
rod can be mp]ace(l very quickly, with
one of a higher or lower (or reversed)
pitch, as required.

A hole Q is drilled through the lower
part of the handle and tube B so that a

bradawl can be inserted through to the grub -

sorew in J, making it easy to separate the
handle and part J.

Tt will be understood that the grub
screw in the component T must always be
facing the hole Q, and in order to make this
possible J is cut as shown in Fig. 4. A

groove being filed in the inner tube B to
accommodate J.

Operation

First, having compressed the screw-
driver a number of times, and the screw
is almost tight, one of the compressing
actions may not be completed, and it

GRUB
SC""EW Fig. 4.

/—\/ LSPIRAL
SPRING
(K)
J
Secltonal view and details of a spiral screw-

driver.

would be inadvisable to try to finish
the tightening by trying to compress the
driver any more. In order to avoid this
the screwdriver blade can be turned
once or twice (by the handle) to allow the
ratchets at T on the disc D to come in
contact with the ratchets on part T.
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A.R.P. PETROL ELECTRIC
GENERATING SETS FOR
LIGHTING AND CHARGING
FOR.£17/10/0. A 500-watt single
cyl., 2-stroke, water-cooled, self-
oiling Stuart Turner engine ;
mag, ign. coupled to 50/70 volts,
10 amps. shunt dynamo, 1,000

r.pm.
F&R £12. A 150-watt engine
and dynamo on similar lines,
but coupled to 25/30 voits, Gamps dynamo. These are £40
sets ready for immediate delivery.

J00-watt engine and alternator, £286.

CHARGERS. Twomodels. One,
No. 70/6 for 70 volts 6 amps. with
meters and controls, etc.. will

amps.
variable volt controls,
10 amps. for 200 cells,
£12/15

EQUIPMENT FOR SERVICE WORK

SIGNALLER'S DOUBLE
PHONES with flat leather
headbnnds for steel helmet wear,
okms. by S.T.Co.. 3/6, 4ft.
cords 6d. Single 60 chm. phones
with cord DHI, 1/8. ‘IELD
Telephone Exchanges. 5-line
and 20-line portable. Twin and
single cable.

BUZZERS,
cover, 1/6.
with screw contact and
able spring armature. 2/6. Heavy
Buzzer, in Bakelite case, 3/6.
J‘GNMLE“‘ Magneto Exploders, 25/-.

5
HEAD ;3 PHONES - MORSE PRACTICE SETS, High
ﬂ Grade Model for Buzer and
Light Signals of Army and
Navy. Walnut cabinet, ﬂt.l:ed W.D. turret brass swivel
lamp. revolving cap. 4 sizes of lisht aperture. With
Osram 2-volt tube bulb and spare. Morse Key and 2-
way switch. Adjustable 2-coil Buzzer inside, with
Battery clips. etc, A superior and useful set. 10/6.
Ex-Army Buzzer Transmitter with fine key and brass
cased quick adjustment power Buzzer on mahogany
base, by Siemens and A.T.M. Co., 17/6.
MORSE KEYS. First class at low prices.
A good small key on moulded
base is the TX pivot arm,
excellent for learners, 3/6.
Full size well finished Xey,
all brass, " solid pivot bar,
. adjustable tension. etc.. B.2,
7/6. Superior Type P.F., fully
adjustable, nickel finish, 9/6.
" High Grade Type 1IV. plated
fittings, polished wood hase, a
fine key, 10/8. Special Key on 3-switch box for buzzer
and 2 lamps, C.A.V., 6/6.
BELLS. G.P.O. type frembler Circular Desk Bell,
with movement in gong. 1/6. Wall Bells, trembler, 2/6
Ditto, large size, 7/8. Signal Bells, large metal, 12-volt
single stroke Bells, 10/-.
SIGNAL LAMPS by Lucas and Aldis. for night and
day use, telescope sights, for tripod or hand use. Helio-
graphs Mark V, with spare mirrors in leather case.
with mahogany tripod.
MORSE RECORDING, G.P.O. type Inkers. with
tape reel under, in first class order. £6. Lightweight
Army Field Morse Inkers. fold up into case. £7 10/-.
Super Model Army G.P.O. Field H.Q. Morse Inker, new,
entirely enclosed and ntted every Tefinement, £9. Maho-
gany Tape Container, G.P.O., degk top with brass reel
in drawer. cost 40/-, for 3/6 only. Morse Paper Reels, 8d.
STATIC CONVERTERS A.C. to D.C. 40 watts output,
1 cased. Input 230 volts A.C. 50 cvcles, output 440
volts 60/100 m.a. C. with
. A.C. mains to
D.C. 120 watts at_{amp. for
D.C. sets on A.C. 220 v..2steel
clad with valves, 50/-.
RADIO ROTARY _CON-
VERTERS. For A.C.. Re-
ceivers on D.C. mains. In
sllence cabinet with filter. All
sizes in stock from 15 watts to
1,600 watts. Sizes : 15, 30, 50,
00, 00 and 800

bargain,

small " type, with
Power Ruzzers,
adjust~-

m
volts and 50/230 volts.
All as new delivery
from stock.

AUTO CIRCUIT BREAKFRS Trip overload. ‘Mag-
netic Blowout, enclosed. S.P, to 4 amps.. 7/6. ith
thermal dela.y. 10/ LRETE 6 amps 10/- Or with thermal
delay, 12/6. S.P. 10 amps.. 14/-. S.P. 16 amps., 16/,
S.P. 2 amps., 18/6.

CONTACTORS. Two Statter enclosed 20 amps. S.P.
with 220 volts D.C. coils, 25/- each. Three open type
30 amp. 4 pole or twin D.P. on bakelite panel, 230 D.C.
coil, 27/6. One ditto, 3 pole or 2 on 1 off 20 amps. on
panel, 110 volts A.C. coil, 25/~

READ TEMPERATURE AT A DISTANCE.

dial meter and connection, 10 to 12ft. long, 7.6.
SOLENOIDS, 6-volt for model work or distance switch,
core travel iin.. pull 1 0z., 3/6. A.C. Magnets, 230 volts,
30 n};/a 14-ozs. 1ift, 2/6. All voltages and sizes. State
wants

2iin.

ELECTRIC IMMERSION HEATERS. Save coal,
Arlmouzrg;i bath or tank type with flex. 1.000 watts 230
volts, = 1

stand-by electrical and radlo repair material,

and apparatus, 10 1Ibs. for 5/-, Post

Free.

Stamped envelope must be enclosed for Bargains List or
ply to all enquiries.

ELECTRADlX RADIOS

218 Upper Thames Street, London, Ecd
Telephone ;: Central 4611. =

5/- EMERGENCY PARCELS of useful@
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SEPARATING THE CURRENTS

How Direct, High-frequency and Low-frequency Currents are Confined to
Their Own Circuits by the Use of Chokes, Condensers and Resistors

N every receiver there are three kinds of
current—direct, or D.C., H.F.,and L.F.
Normally, they should not be mixed

together but confined to their own paths.
That is why it is necessary to include com-
ponents which serve to separate them and
prevent any one taking an unwanted course.

One of the best examples of the mixture
of these currents is in the anode circuit of a
detector (see Fig. 1). The signal currents,
or amplified signal currents, are applied to
the grid of the valve, and it is the purpose
of the valve to ‘‘ rub out ’’ the H.¥. portion
so that the L.F. or audio portion can be
used to operate a pair of ’phones or an
amplifier. The detector acts as a demodu-
lator, in a manner which has often been
described in these pages. Despite this,
however, a certain amount of H.F. gets past-
the valve into the anode eircuit, where it is
mixed with the audio frequencies.

When reaction is employed a portion of
the H.F. is passed through the reaction
circuit and back into the grid circuit for
further use. There still remains a certain
proportion of H.F¥., however, and this
should be prevented from passing along to
the low-frequency amplifier, where it would
cause distortion and instability.

Alternative Paths

There are two means of disposing of this
“surplus’’ H.F.: it can be barred from
passing the anode circuit, so that it must be
“ forced back’’ through the capacity of the
valve to earth ; it can be allowed to take an
eagy path to earth through an external
circuit. Both of these methods, and a
combination of them, are used in practice.
The usual method is to include an H.F.
choke lLetween the anode and the anode-
coupling component and also to connect a
low-capacity condenser between the anode
and earth. By this means the H.F. is
prevented from passing into the’inter-valve
coupling circuit and is, instead, offered an
easy path to earth.

Choke Reactance

But, it may be asked, how does the choke
bar the progress of the unwanted H.F. and
yet allow both L.F. and D.C. to pass without
hindrance; and how does the condenser
provide an easy path for H.F. without also
permitting leakage of L.F, and D.C. To
obtain a clear understanding of this it is
necessary to refer to two fairly simple
formule. The reactance (which for practical
purposes may be considered as being equi-
valent to the effective resistance to alter-
nating current) of a choke is equal to
27 multiplied by f, multiplied by L, where
n=3.14, { is the frequency in cycles per
second and L is the inductance in henries.

From this it is obvious that the reactance
increases with the frequency, being zero for
D.C. As a matter of interest the effective
resistance of an average H.F. choke (with
an inductance of 200,000 microhenries, or
.2 henry) is approximately 1,300,000 ohms
at 1,000 ke/s, and only 1,300 ohms at 1 ke/s
or 1,000 cycles. Thus it may be seen that
an H.F. choke offers 1,000 times as much
resistance to an average radio frequency as
it does to an average audio frequency. Its
relative effective resistance to audio fre-

By FRANK PRESTON

quency is therefore negligible. The D.C.
registance is generally in the region of
100 ohms.

Condenser Action

The reverse is the case for a condenser,
since its reactance is equal to 1/2nfe, where
Cis in farads. In other words, its effective
resistance is less for high than for low
frequencies. If we take a capacity of .0002
mfd. as an example we find that its react-
ance at 1,000 kc/s is 800 ohms, whilst its
reactance at 1 kc/s or 1,000 ¢/s is 800,000
ohms. This means that high-frequency
currents can pass through the condenser
1,000 times more easily than can the low-
frequency currents.
~ From these two sets of figures it becomes
perfectly clear that almost the whole of the
L.F. in the anode circuit will be passed on to
the low-frequency valve and that almost all
of the H.F. must be by-passed to earth.
As we have seen that is precisely the result
desired.

The Reaction Circuit

The reader may well ask what would
happen if the small anode by-pass con-
denser were omitted. When there is a
reaction circuit a large amount of the H.F.

would be by-passed to earth through it, -

whilst some would pass across the small
capacity provided by the valve itself. It is
nearly always desirable to employ a by-pass

LE

i

OIFFERENTIAL
CONDENSER
Fig. 2—A fairly uniform anode-to-carth
capacily is obtained by using a differential
reaction condenser.

£ -

o T=

stopper resistance may be used, instead of an
H.F. choke, in the grid circuit of an L.F.
valve. This resistor *‘ chokes back’’ any
small amount of residual H.F. which passes
the H.F. choke. -

Decoupling

On the * H.T.”” side of the H.F. choke we
have a mixture of D.C. (the high-tension
supply to the anode) and I.F. We require
the L.F. to operate the following amplifying

Ay

> 300000 200000
ANODE oc puos
1
REACTION SIST ' \ A
CIRCUIT e L‘-f N :
DECOUPLING
RES/STOR
S — .
S— 2 MFD E Fig. 1.—The anode circuit
: of a triode detector, with
LE i R.C.C. couplling. affords a
L 1, LE ! good example of combined
L _‘I VALVE | C. HF. and LPF.
g currenls.
0002 MFD H
L
H
HFE :
i LA
1]
£ ;:HT-

condenser as shown, but an alternative
method is to use a differential condenser
for reaction control, as shown in Fig. 2.
In that case, the capacity to earth remains
constant regardless of the setting of the
reaction condenser. There is, of necessity,
some slight variation in effective H.F.
resistance between the anode and earth,
because of the reactance of the reaction wind-
ing, but this is of little practical importance.

As many readers are aware, it is possible
to replace the H.F. choke by a fixed resistor
when this will not reduce the H.T. voltage
applied to the valve to too great an extent.
In that case the impedance of the resistor is
greater than that of the by-pass condenser.
In ordinary A.C. theory the reactance of a
resistor is the same as the D.C. resistance,
but at high frequencies the effective resis-
tance is greater than this—mainly because
of the magnetic field which is developed
round the resistor. This also explains why a

valve, and we must prevent it fromgpassing
through the H.T. supply circuit and back
to the detector grid circuit. Should any
L.F. escape in this manner we have the form
of instability known as * motor-boating,”
and additionally distortion is set-up.

Similar principles are employed in filter-
ing out the L.F. from the D.C. as in separa-
ting H.F. and L.F. We use the so-called
decoupling resistor between the anode-
coupling -component and H.T.4+, and con-
nect a fixed condenser between one side of
this and earth. These components are
shown in Fig. 1. If we assume that the
effective resistance of the decoupling
resistor is the same as its D.C. value,
20,000 ohms, we find that the reactance of
the 2 mfd. by-pass condenser is much
smaller. A condenser has, of course, *an
infinite resistance to D.C.

The reactance of a 2 mfd. condenser at

{Continued on facing page)
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1,000 cycles per second is only 80 ohms # it
is obvious, therefore, that any L.F. currents
in the H.T. circuit would take the easy
path to earth through the condenser rather
than pass through the resistor. Thus, by
combining the H.F. choke, by-pass con-
densers and decoupling resistor shown in
Fig. 1 we have guided each of the three types
of current along their proper courses and
prevented their passage into other parts of
the circuit.

L.F. Chokes

If it were inconvenient to employ a fairly
high resistance for decoupling, because of
the voltage drop across it, we could quite
well replace it by an L.F. choke which has a
low D.C. resistance combined with a com-
paratively high reactance. Thus, if we
decided that a reactance of 50,000 ohms
was suitable (at the average low frequency of
1,000 ¢/s) we could easily find the required
inductance by modifying our formula :
reactance=2afL, to read L=2nf reactance.
By substituting in this formula we find that
the required inductance is 50,000/6.28 times
1,000, or about 8 henries. Such a choke
would have a D.C. resistance of no more
than 100 ohms. In practice, a choke be-
tween 5 and 20 henries could be used.

r £
) BOOKS RECEIVED }
‘PHOTO-ELECTRIC AND SELENIUM
CELLS. By F. T. Fielding. 163 pp.

82 illustrations. Published by Chapman
and Hall, price 7s. 6d.
'HIS is the second edition of a useful

manual on the operation and construc-

tion of the P.E. and Selenium Cells, and
their uses in modern equipment. Photo-
electricity is a growing art and many
commercial enterprises rely upon apparatus
using it for various purposes. Counting
articles, testing for faults are only two
of the various uses to which it is put.
The chapters of the book deal with the
PE. effect: Making Selenium Cells;
Amplification — valve and transformer ;
Building an Amplifier; Time delay
circuits; The spectrum; Some Com-
mercial Types of Photo-cell; Home experi-
ments with Light-sensitive cells; The
Photo cellin television and talking pictures ;
Industrial applications ; The Photo-electric
Gramophone ; Uses in Advertising ; Mis-
cellaneous Applications ; Potentialities of
the Light-sensitive cell.

A Dictionary of Metals
and Their Alloys

Edited by F. J. CAMM,

This book is a handy and straight-

i forward nijation of salient and useful
‘{‘ gt the kot Wetals, and

-t

acts regarding all
nearly all the known commercial alloys.
Chaplers are also tncluded on polidhing,
metal spraying, rustproofing, metal colowr-
ing, case-hardening and plating metals, as ‘
well as numerous instructive tables. ;

The book costs 5s., or by post 5s. 4d.,
and is obtainable from all booksellers or
the publishers :

| GEORGE NEWN ES, LTD. (Iook Dejpt.),
Tower House, Sovthampton Sireel,
London, 1W.C.2.

a—t
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THE IDEAL g

EXTENSION
SPEAKER

Handsome in appearance, instantly
adjustable for any impedance value,
and offering magnificent quality at
particularly modest
cost, the Stentorian
range provides a
simple answer to

any extension speaker problem.
43/6 upwards incorporate a constant impedance volume
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Cabinet models from

control and push button for the ‘“‘Long Arm” remote
control. Most. good dealers stock them.
Chassis Models. Cabinet Models.
Senior £2 6 3 fenjor g2 £; |3 2
. unior

Junior L Pendant 214 6
Baby s ol I 6 0 Cadet 2 3 6
Midget 19 3 Baby.. 112 6
“Long Arm” i7 o Handy | T I

Stentorizm

UNIVERSAL PRINCIPAL & EXTENSION SPEAKERS
WHITELEY ELECTRICAL RADIO COMPANY LTD. -

MANSFIELD, NOTTS,

This War Atlas wili Help You to Under-

stand the Latest Developments on all
Fronts

NEWNES
COMPREHENSIVE
WAR ATLAS

Pages of maps in full colours showing all
countries involved in the conflict. Import-
tant facts relating to the military, naval and
air strengths of the powers are included.

onuy 1/6 ner

From all booksellers, or by post 1/7 from the

publishers, George Newnea (Book Dept.),

Tower House, Southampton Street, Strand,
London, W.0.2.

SPECIAL OFFER

SPARTAN 5-Vailve Press Button Radio
Any 7T stations on_Press Button, Walnut Cabinet,
Provision for Pick-up and Extension Speaker,
4 watts Output with negative feed back, Multi-
stage Superhet, A.V.C. For A.C. mains only.
g‘ﬁamqggaeg é’erfect Reception. Few only. Original

Our Prico £4.4,0 Carpage paid.
LONDON CENTRAL RADIO S8TORES, I

23 Lisle Street, W.C.2, Gerrard 2969

IBookseHers to the World_!

FOYLES

New and secondhand books on Wireless
and gvery other subject.

113.125, CHARING CROSS RD., LONDON, W.C.2
Telephone Gerrard 5660 (16 lines)

British

Mechanical

Valve-holders  embody-
ing the perfect contact
hellcally slotted CLIX
socket built on lami-
nated plastic or Fre-
quentite CERAMIC
plates—for all standard
valves and all conditions
of service.

GLIX

Productions Ltd,

1, Church Road, Leatherkead, Surrey

Lvy

tions.

FEE.” Details are
in all branches of Civil, Mech.,
Radio and Television I‘nzineex ng,
Draughtsmanship, Tracing, Inspection, Govern-

ment Employmen
Handbook to-day

British Institute of Engineering Tecbnology,
409, Shakespeare Hovse, 17. 18. 19, Stratfoed P' = W]

PAGES\ \W

WE GUARAN ThL
iven of over 100 Diploma Courses

Fii;

secure
A.M I. Mech.E A M.l.l«..E X
M. I.A.E,, A MLW.T.,
M.LRE.. and slmﬂnr ualifica-
$5—NO

Tife

uniqye.
shows the ea.s

Hgngpo%a

\\.ny

Eice., Motor, Aero,

Building,

ve.  Write for this enlightentng
EE and post_{ree.
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correspondents.

. ?
Experimenters’ S.W. Three
IR,—Please accept a beginner’s thanks
for a fine circuit—The Experimenters
S.W.Three. A grand publication PRaCTICAL
WireLEss. I have just tried the set out
here, and have received stations WCBX,
DJR, W2XAD, HC1JB (The Voice of
the Andes), and an Italian of which I
did not hear the callsign. I have no
verification of these stations, but hope to
have in the near future. The coils are
home  constructed.—NORMAN ' MORRIS
(Bolton).

A Scoitish Reader’s Den

IR,—I find your excellent paper is most
useful for constructional work. I
enclose a photograph of my den, the
RX in the foreground being made from the
Premier SG3 kit. The aerials are both
indoor, and are constantly changed for
experimenting.
Though conditions have been poor
lately, I submit my log on 14 me/s: K4,

ES(3), LY(2), CE, I1(3), and EA7. I
have also heard HBO, JZJ, VLQ,
VLQ2; TAP, and the usual W’s. I

should like to get in touch with any
listeners in my neighbourhood who care to
drop me a line~—J. FRASER SHEPHERD
{12, Park Place, Dunfermline, Fife).

Dead Spots
IR,—The letters by J. Kidd and Eric
Williams, published in recent issues

of Pracricar WIRELESS, greatly interested
me. I have been a short-wave listener
since last October, and have heard signals
from the usual DX corners of the globe.
But of South Africa, not a solitary murmur,
and Canada has been little better. I have
heard CHNX, Nova Scotia, 48.9 m. at
5 a.m. BS.T. on two occasions, March
8th and April 18th, but that is all.

My RX is a * Pye > model PS, with a 60-
foot antenna running east to west.

Fellow readers might be interested
to know that HCJB, Quito, Ecuador,
S. America, 24.08 m., is ‘ coming in”’
exceedingly good at the moment. Trans-
missions in English are broadcast at
12 midnight-1 a.m. and 3 a.m.-4 a.m. B.S.T.
every day excepting Tuesdays. At the time
of writing, Daylight Saving Time is not
yet in force in America, when it is these
times will, of course, be an hour earlier.
The programmes consist of piano recitals
by the station musical director, travelogues,
talks by Ecuadorian personalities, and short
vesper services. These transmissions are
‘directed to North America, and broadcast
by a new 10 KW. transmitter inaugurated
on Easter Sunday,
- The quéerest news bulletin I have yet
heard hails from HP5G, Panama City,
2547 m. At 1l a.m. B.S.T. news items are
interspersed with commercial announce-
ments.—G. FILLEUL (Gosport).

SIR,——Regarding the letters from Mr.
J. Kidd (Melton Mowbray) and Mr.
Eric H. Williams (Wallasey) on the
absence of signals from Canadian stations, I
think I can offer a little advice regarding

0/ze/z to Discussion

The Editor does not necessarily agree with the opinions expressed by his
All letters must be accompanied by the mame and address

of the sender (not necessarily for publication).

the reception of Canadian short-wave
stations. The C.B.C. has two short-wave
transmitters, and one is on the 48-m. band,
the other on the 49-m. band. The ecall-
signs are CHNS and CHNX, broadecasting
from the Lord Nelson Hotel, Halifax,
Nova Scotia, and, the transmitting power
is 500 watts. The CHNX station operates
as follows: 12 noon to 04.15 G.M.T.;

L

A corner of Mr. J. Fraser Shepherd’s den.

Saturdays, 13.00 to 04.30 G.M.T., and
Sundays, 17.00 to 04.15 G.M.T. I have
received thisstation, and a week ago received
a verification card, but although I am a
keen short-wave listener and use ’phones
8o that I do not miss any distant signal,
I have never been able to receive any of the

Flse Poblere

PROBLEM No. 399

MELVIN decided that there was something
wrong with the detector stage in his
battery three-valver. He made a few experi-
ments, but reaction was not very good and
signal strength was also poor. He decided
to try a modification in the by-pass capacity
(after he had modified grid condenser and
leak values) and he tried various condenser
values up to .2 mfd. connected in series with
the existing condenser, but there was no
apparent difference with any of them. The
exieting condenser was not faulty. What :
was wrong ? Three books will be awarded
for the first three correct solutions opened.
Entries should be addressed to The Editor,
PRACTICAL WIRELESS, George Newnpes, Ltd.,
Tower House, Southampton Street, Strand,
London, W.C.2. Envelopes must be marked
Problem No. 399 in the top left-hand corner
and must be posted to reach this office not
Ilnte'; than the first post on Tuesday, May 14th,
940.

Solytjon to Problem No. 398

When Jackson changed his reaction condenser
connections he overlooked the fact that the con-
denser was being earthed through the metal panel.
In the original scheme this was in order, but by con-
necting the condenser to the other side of the reaction
winding, he was earthing the winding and thus cutting
ont the reaction effect. He would aiso be short-
circuiting the H.T.

The following three readers successfully solved
Problem No. 398 and books have accordingly been
forwarded to them :

J. 8. Hill, 5, Mator Avenue, Roseberry Strect,
Brookflelds. Birmingham, 18; W. J. Perry, 1654,
Walton Lane, Liverpool, 4; F. R. Fredericks, 41,
Linkside, Finchley, N.12.

C.B.C. stations in the daytime. When
you consider that stations using 20,000
watts, with a directional antenna beamed
on Europe, cannot be received well on the
49-metre band till after 12 noon, you can
quite understand why persons using. 1, 2, 3,
and 4-valve sets cannot receive C.B.C.
transmissions. In conclusion, my receiver
is an 0-v-1, and the antenna I am using
with it is a dipole, erected about 45ft.
high. The obvious reason for C.B.C. trans:
missions not being received in daytime
over here is the wavelength it uses. Hoping
this information will be of some help to
the readers concerned.—H. TURNER (Arnold,
Notts).

A Service Problem
IR,—If *“ Thermion ’’ would like to hand
my name and address to the dealer
who is “ stuck >’ with 93 sets it may afford
him some relief—the dealer, I mean.

I have been a free-lance worker for about
ten years, and employ the following instru-
ments: Cossor 3343 ganging oscillator
and 3332 oscilloscope, universal Avometer,
Solar capacity analyser and resistance
bridge, Avo valve tester and panels.

I spend most of my time amongst dealers
in the Kent area, but if the dealerin question
really requires help he can send a few sets
af a time to the address given below until
the surplus is removed.

Terms, 2s. per hour plus cost of replace-
ments at Trade. nly mains receivers
will be contemplated. 1 don’t want the
work particularly, but if he is in a jam
I don’t mind doing a spot of overtime to
telp his publie.—A. E. ANDREWS (69, St.
John’s Park, Blackheath, S.E.3).

Medium Wave DX

IR,—Recent letters concerning medium-

wave DX have been very interesting

and have tempted me to submit my
experiences.

At the beginning of 1939 I purchased a
small 3-valve battery set, and using an
outdoor aerial 30 feet long and 15 feet high,
I logged my first American—WEAF—
which was transmitting on 455 m. The
same month I logged five more Americans
and one Canadian—WHAM, WBT, WOAI,
WJ2B, WGY, and CJSC. During that
.period transatlantic reception was good,
and even in June that year I received
KOB on 254 m. which any experienced
listener will admit is pretty good.

Since that period I have received W2JY,
WJJD, WPMB, WJ2Y, WBZ, WENR,
CKAC, WLB, EAJ7 and CHVC.

Wishing your fine magazine every success
in these difficult times.—Eric WiLLsoN
(Stockport).

Correspondents Wanted

. ARMSTRONG, The Rectory, Bally-

money, Co. Antrim, N. Ireland, wishes

get in touch with any reader who would

loan him a copy of Pracrioa. WIRELESS

dated July 13th, 1935, COntaining details
of F. J. Camm’s 2-valve superhet.

A. Chadwick, 466, Darwen Road, Duns-
ear, nr. Bolton, Lancs, wishes to correspond
with a reader about his own age (14 years),
who is interested in S.W. work.

C. F. Baylis, 51, Lillins Avenue, Redditch,
Wores, is anxious to get in touch with a
local reader who has some clean copies of
Practican WIRELESS for disposal.

D. Nasey, 41, Town Terrace, Leeds
Road, Huddersfield, Yorks, would like to
hear from any reader who has a rvecent
call-book for sale.
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RADIO ENGINEER'S POCKET-BOOK

(see also page ii of cover)

No. 97

STANDARD COLOUR CODES.
Resistances and+Condensers.
The colour codes for fixed condensers and
fixed resistors are identical, the standard for
resistors being ohms and for fixed condensers

mmfd.
No. of
Colour Fig. Noughbts.
Black .. e . 0 None
Brown 54 0D N = 0
Red .. 5o ba =2 00
Orange Jo oC e 118 000
Yellow od 1 4 0000
Green .., ale 5% LAl 00000
Blue .. to 0a L 00V000
Violet .. ~. oo 7
Grey .. i 8
White .
The order of readmg these colonr% is : Body
Tip, Dot.
Example : Resistance with red body, black

tip and orange spot will have value of 20,000

ohms. If there is no dot on the body it indicates

that it ie of the same colour as the body.
Multiple Condenzer Blocks.

The highest capacity posxtlvg voltabe Red

The second highest Yellow
The third highest do. .. Green
The fourth highest do. .. Blue
The fifth highest do. .. Violet
Principal negative connection. . Black
Second do. .. Brown
Third do. Grey
Centre connection for voltage ‘doubler
condensers White

Where only two leads are used poslt:ve is
red and negative black.

Fuses.

60 mA. .. Black 1 amp... Dark Blue
100 mA. .. Grey 14 amp... Light Blue
150 mA. .. Red 2 amp... Purple
250 mA. .. Brown $ amp... White
500 mA. .. Yellow 5 amp... Black and
750 mA .. Green White

No. 100

No. 95 No. 96
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Standard Colour Codes—{continued)
ABBREVIATIONS

MAINS TRANSFORMER DATA

Primary zero .. Black
o 10 volts .. Black & Green
- 210 ,, .. Black & Yellow
. 230 ,, .. Black& Red
55 250 ,, .. Black & Brown
Secondary Rectifier Heater .. Green
' High Voltage Red
! Valve Heaters .. Brown
~ Additional Valve
Heaters Blue

Centre-tap leads are marl\ed w1th the
same colour as the appropriate
but with a

secondary winding,
yellow line interwoven.

BATTERY LEADS

Highest voltage positive
Second “do B
Third do 5
Fourth do e
Low-tension positive i 5
Common negative
LT,HT,GB).. ..
Max. G.B. negative b
Second do .. o
Third T [Jomo b <

Any “additional point, such as the
fourth greatest G.B. negative, or fifth
gmabest H.T. positive, or positive

bias, is violet, and any
is white.

Red
Yellow
Green
Blue
Pink

Black
Brown
Grey |
White

centre-tap

A.~Anode, or plate.

A.A.~Artificial aerial.
A.C.—Alternating current.
Ae.—Aerial.

A.F.—Audio frequency.
A.F.C.—Automatic frequency eontrol.
.—Automatic gain control.

E.—Automatic volume expansion.

V.
V.
.A.—British Association.

Broadcast listener.
Beat frequency oscillator.
Unit—Board of Trade unit = 1,000
t-hours, or 1 kilowatt-hour.
C€.C.C.—Closed_circuit or secondary con-
denser. or S, T.C.
C.C.L-Closed circuit or secondary tuning
inductance, or S.T.I.
em.—centimetre.
C.P.—Candle power.
C W.—Continuous waves.
D.A.V.C.—Delayed A.V.C
db.—decibel.
.C.El)irect current.

irection finding, or direction finder
Difference of potential.

.T.—Double pole double throw.
T.—Double pole sinkle throw.
D.S.C.—Double silk covered.

Dx—Lonz distance.

E.—Earth.

E.M.F.—Electro-motive force.

G—Fllament

G.B.—Grid battery or grid bias.

G.C.—Grid condenser.

G.L.—Grid leak.

H.F.—High frequency (same as radio
frequency).

H.F.C.—High-frequency choke.

H.P.—Horse power.

H.R.—High resistance.

H.T.—High tenslon.

1.C.—Intermittent current.

ABBREVIATIONS —(continued)
1.C.W.—Interrupted continuous waves.
LF.—Intermediate frequency.

LP.—In primary (of transformer); start
&~ of primary.
1.S.—In secondary (of transformer) ; start
of secondary.
kw.—Kilowatt = 1,000 watlts.
L.F.—Low frequenecy.
L.F.C.—Low-frequency choke.
L.R.—Low resistance.
L.S.—Loudspeaker.
L.T.—Low tension,
mf{d.—~micro-farad,
mhy.—microhenry.
mm.—milllmetre.
mmid.—micro-micro-farad.
0 L.—Output load
0.P.—0Out prlmmy (of transformer); end
of primary. Also output.
0.8.—Out secondary (of transformer) ; end
of secondary.
r.—Pilate. or anode.
P A.—Publiec address.
P.D.—Potential difference, same as D.P.
Permanent magnet.
otentiometer.
Power valve.
Q. .C.—Quiet automatic volume control,
Q' Code._See pp. 23 & 24.
Q.M.B.—Quick make and break.
Q. P.-P.—Quiescent Push-null
R.F.—Radlo frequency ‘(same as high
frequency).
R.M.S. Value.—Root-mean-square value.
Rx.—Receiver.
8.C.C.—Single cotton covered.
§.1.C.—Specific inductive capacity.
S.P.—Series parallel.
S.P.D.T.—SingZle pole double throw.
S.P.S.T.—Single pole single throw.
S.8.C. —slnzle_'silk covered.

S.T. tuning s
S.T. 'Seeondm-y tuning inductance.
S.wW. Standard wire gauge.

S.W. Short-wave listener,

T. Tuned radio l‘requency

¥ ek

T.T.—Tonic train.
Tx.—Transmitter.

PRACTICAL ENGINEERING —THE NEW WEEKLY
4d.  EVERY THURSDAY.
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BLUEPRINT SERVICE

PRACTICAL WIRELESS

of
Date of Issue. Bluepmw.

CRYSTAL SETS
ueprints 6d. each.
1937 COrystal Recelvet

e * Junior ” Crystal Set . 27;38

STRAIGHT SETS.
One-valve : Blueprints, 1s. each.
All-Wave Unipen {Pentode) ey —
19.2.38

Beginners’ One-valver .
The * Pyramid " One- valver (HF
en) 8 a0 4, <. 27838
Two-vaive =  Blueprint, 1s.
The Signet Two (D & LF) . 249,98

Three-valve : Blueprints, 1s. each.
Selectone Battery Three (D, 2 LF
(Trans)) —
Sixty Smlllng Three (D 2 LF
(RC & Trans)) .. 00 —
Leader Three (3G, D, Pow) b o —
Summit Three (HF Pen, D, Pen) _—
All Pentode Three (HF Pen, D
(Pen), Pen)i 75 .. 20.b. 37
Hall-Mark Three (SG, D
Hall-Mark Cadet (D, LF, Peu (RC)) 16 3.35
F. J. Camm’s Silver Souvenir (HF
Pen, D (Pen), Pen) (All-Wave

Three) .. o oo .. 13.4.86
Cameo Midget Three (D, 2 L¥F

(Trans)) .. -
1936 Sonotone Three-Four (HF

Pen, HF Pen, Westector, Pen) —

Ba%y Ali-Wave Three (b, 2 LF

(RC) a4 50 S5 S

The Monitor (HF Pen, D, Pen) .

The Tutor Three (HF Pen, D, Pen)

The Centaur Three (8G, )

F. Camm’s Record All-Wave
Tl\ree (HF Pen, D, Pen) s

The “ Coit ”* All-Wave Three (D,
2 LF (RC & Trans))
The Baplde 7 Stra!ght 3 (D
2 LF (RC & Trans))

F. J. Camm’s Omcle All-Wave'
Three (HF, Det., Peé\v)

1938 ** Triband ” All-Wave Three
(MF Pen, D, Pen)

F. J. Camm’s Sprite * Three
(HF Pen, D, Tet)

The ** Hurricane * All-Wave Three
((SG D Pen), Pen) = ..

Camm’s “ Push-Button

Three (HF Pen, D (Pen), Tet)

Four-valve : Blueprlnts, 1s. each.
Sonotoue Four (SG, D, LF, 5
Fury Four (2 3G, D, Pen .o
Botn Universal Four (8G, D, LF,

B 5
Nucleon Class B Four (SG, D
(8G), LF, Ci. B) L,
Fury our Super(S(}, SG D Pen) =
Battery Hall-Mark 4 (HF Pen,
D, Push-Pull) -—
F. . Camm’s * Limit ” All-Wave
Four (HF Pen, D, LF, P . 26.9.38
“ Acme » All-Wave 4 (HF Pen, D
12.2.38
3.9.38

21.3.36
14837

31.10.86
18.2.30
4.12.87
28.8.37
22.1.88
26.8.88
80.4.38

8.0.38

1.5.87
8.5.37

(Pen), LF, CL. ?l"
The “ Admiral” Four (HF Pen,
HF Pen, D, Pen(RC)) .. o

Mains Operated
Two-valve : Blueprints, 1s. each.
A.C. Twin (D (Pen), Pen) o
A.C.-D.C. Two (3G, Pow). .
Selectone A.C. Radlogmm Two
(D, Pow) v o

Three-vaive : Blueprints, 18, each.
Double-Diode-Triode Three (HF

en, DDT, Pen). . - o —_
D.0. Ace (SG, D, Pen) .. cH -
A.Q. Three (3G, D, Pen) .. a5 —

A.C. Leader (HF Pen, D, Pow) .. 7.1.39
D.0. Premier (HF Pen D, Pen) . —_—
Unique (HT Pen, D (Pen), Pen) . —_
Armada Mains Three (HF Pen, D

Pen
F.J. C)'tmm s A.C. All-Wave Stiver

Souvenir Three (HF Pen, D, Pen) —
“ All-Wave ” A.C. Three (D 2

LF (RC)). . -
A.C. 1936 Sonotone (HF Pen HF

Pen, Westector, Pen) .. -
Mains Record All-Wave 3 (HF

Pen, D, Pen) .. o6 o -

Four-Valve : Blue nnls. 1s. each.
A.C. Fury Four (8G, Pen) -
A. C Fury Four Super (SG SG D,

A C )Hall Mark (HI‘ Pen, D,
Push-Pull) -

Universal Hali- Mark (HF Pen, D,
Push-Pull) o o -

PWT1
PWo4

Battery Operated.

PW3l1A
PW85
PW93

SUPERHETS.
Battery Sets : Blueprints, 1s.sach.
£5 Su erhet, (Three valve) . 5.6.37 PW40
amm’s 2-valve Superhet — PW52
Malm Sets : Blueprints, 1s. each.
A.C. £5 Superhet (Three-valve _— PW43
D.C. £5 Superhet (Three-valve) ., —_ PW42
Universal £5 Superhet (Three-
valve) .. — PW44
F.J. Camm’s A.C. superhet4 .G PW59
F. J Camm s Universal £4 Supez- f
o — W60
5 Qual!tone * Universal Four . . 16.1.37 PW73
Four-valve : Double-sided Blueprint, 1s. 6d.
Push Button 4, Battery Model “PWO5

Push Button 4, A.C. Mains Mode] §22-10.38

SHORT-WAVE SETS.
One-valve : Blueprint, 1s.

Battery Operated.

Simple 8. W One-valver , . .. 28.12.39 PWS8s
Two-valve : Blueprints, 1s. each,
Midget. Short-wave Two (D, Pen) -— PW38A
The ‘' Fleet” Bhort-wave Two
(D (HF Pen), Pen) o3 .. 27.8.38 PWo1
Three-valve : Blueprints, 1s, each.
Experimenter's Short-wave Three
8G, D, Pow) - PW30A
The Prefect 8 (D, s LR (RC and
" Trams)) .. - PWe3s
The Band- Spread 8.W. Threo
(HF Pen, D (Pen), Pen) .. 11038 PWes
PORTABLES.
Three-valve™: Blueprints, 1s. each.
Camm’s ELF Three-valve
Portable (HF Pen, D, Pen) .. —_ PW65
Parve Flyweight deget Portable
(8G, D, Pen) .. e .. 3.6.38 PW77
Four-valve < Blueprint, 1s,
“Imp "’ Portable 4 (D, LF LF
(Pen)) .. - PWs6
MlscEI.LANEOUS.
Blueprint, 1s.
8.W. Converter-Adapter (1 valve) — PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.
Blueprints, 6d. each.

Four-station Crystal Set ... .. 28.7.38 AW427
1934 Crystal Set .. H6 oo - AW444
160-mile Crystal Set ! - —_— AW450

STRAIGHT SETS.

Battery Operated,
One-vaive : Blueprint, 1s.

B.B.C. Special One-valver 30 - AW387
Two-vaive : Blueprints, 1s. each.

Melody Ranger Two (D, Trans) ., —_ AW388
Full-voiume Two (3G det, Pen . —_— AW392
Lucerne Minor (D, Pen) . o0 — AW426
A Modern Two-valver .. a0 — WM409
Three-vaive : Blueprmts. 1s. each.

£5 bs. 8.G.3 (SG D, Trans A —_ AW4i2
Lucerne Ranger (8G, D, Trans) .. — AW422
£5 5s. Three: De Luxe Version

(8G, D, Trans) . 190534 AW435
Lucerne Straight Three. (D B.C

Trans) .. - AW437
Transportable Three (SG D Pen WM271
Simple-Tune Three (3G, D, Pen) JuM 33 WM327
Economy-Pentode Three (S

Pen) . Ocl. ’38 WM337
“W.M." 1934 Standard Three

(3G, D, I o —_ WM351
£3 3s. Three (SG, D, Tmns) Mar. ‘34 WM3b4
1035 £6 6s. Battery Three (

D, Pen) . g — WM371
PTP Three (Pen Pen) w0 — ‘WM389
Certainty Three (SG D, Pen) .. — WM303
Minitube Three (SG, D, Trans) Oct.’35 WM396
All-Wave Winmng Three (SG D,

Pen) oo b -— WM400
Four-valve : Blueprints, 1s, 64. each.
65s. Four (8G, D, RC, Trans) .. - AW370
2HF Four (2 8G, D, Pen) — AW421
Self-contained Four {8G, D, LF

Class B) . Aug.’'33  WM331
Lucerne Straxght Four (SG D

LF, Trans) WM350
£5 58. Battery Four (HF 42 LF) Feb '35 WM381
The H.K, Four (SG, 8G, D, Pen) — WM384
The Auto Straight Tour (HF Pen,

HF, Pon, DDT, Pen) .. .. Apr.'36 WM404
Five-vaive : Blueprints, 1s. 8d, each,

Super quahty Five (2 HF, D, RC,
ans - WM320
Class B Quadradyne 2 SG, D, LF

Class B) . —_ WH344
New Class B Five (2 SG D LF

Class B) .. = - WM340

May Tith, 1940

These Blueprints are drawn full size,
E}lons of these sets can in

indicates that the issue is out of
Issues of Practical ereless
Amateur Wireless - 4d.
Wireless Magazine

cription appears :

WIRELESS, AW. to Amafeur Wireless,

Wireless Magazine,

of the hlueprint, and

Bnagceptable) to PRACTIC
2y

ampton Street, Strand, W.C.2!

WIRELESS

Copies of appropriate issues containing descrip-
some cases be supplied at
following prices which are aaditional to the cost
0f the Blueprinf, A dash before the Blueprint Number

nt.
4d. Post Paid

"

1/3
The index letters which precede the Blueprint
Number indicate the periodical in which the des’
Thus P.W. refers to PRWCAAEL
0

L]
Send (%mfetably) & postal order to cover the cost
the issue (stamps over 6d.
AT, S Blueprint
George Newnes, Ltd., Tower House, South-

Mains Operated.
Two-valve : Blueprints, 1s. each.
Consoclectric Two (D, Pen) A.C.. -
Economy A.C. Two (D, Trans) A. C —
Unicorn A.C.-.D.C. Two (D, Pen) —
Three-valve : Blueprints, 1s. each.
Home Lover's New All-Electric
‘Three (3G, D, Trans) A.C. -
Mantovam AC Three (HF Pen,

D, Pen) .
£15 15s. 1936 A.C. Radiogram
(HF, D, Pen) .. . Jan. '36
Four-valve : Blueprints, ls. 6d. each.
All Metal Four (2 84, D Pen) .. July’33
Harris® Jubilee Badiogram (HF
. May '35

Pen, D, LF, P
SUPERHETS.

Battery Sets : Blueprmts. 1s. 6d. each,
Modern quper Senior 6 —
*Varsity Four oo = . Otz '35
The Request All-Waver .. ne’36
1935 Super-Five Battery (Superhet) —
Mains Sets : Blueprints, 1s. 6d. each.

He tode Super Three A.C. May ’34

¥ M.” Radicgram Super A. c..

—

PORTABLES.
Four-valve : Blueprints, 13 6d. each,
Holiday Portable (SG, D, LF,
Class B) . -—
Fai‘nlly Portable (HI‘ D RC

Tv8)P2HF Portable (2 SG D.
Tyers Portable (SG, D, 2 Trans) o w

SHORT-WAVE SETS.
One-valve : Blueprints, 1s. each.
8.W. One-valver for America
Bome Short-Waver S .o
Two-valve : Blueprints, 1s each.
U!tra Short Battery Two (SG det,

en) +« Feb, '36
Home made Coil Two (D, Pen)
Three-valve : Blueprints, 1s. each.
‘World-ranger Short-wave 3 (D,

RC, Trans)
Expenmenters 5-metre Set (D

Trans, Super-regen) 30. 34
The Carrier Short-waver (SG, D, P) July
Four-valve : Blueprints, 1s. 6d. each.
AW. Short-wave ‘World-beater

(HF Pen, D, RC, Trans)
Eram‘gxre )Short-waver (8¢, D, RC
Standard Four-valve Short-waver

(8¢, D, LF, P) . o
Superhet : Blueprmt. 1s. Gd.
Simplified Short-wave Super

. 15. 10 38

22.7.89
.. Nov.’85

iains Operated.

Two-valve : Blueprints, 1s, each.
Two-valve Mains Short-waver (D,

Pen) A.C. .. 18.1.40
' W.M." Long- wave Converter . =
Three-valve : Blueprint, 1s.
Emigrator (8G, D, Pen) A.C. .. -
Four-valve : Blueprint, 1s. 6d.
Standard Four-vaive A.C. Short-

waver (8G, D, RC, Trans) ) -—

MISCELLANEOUS.
8. W:] One-valve Converter (Price

Enthusxut's Power Ampllﬂer( 6) —_
Lnftt/m)er s 5-watt A.C. Amplifier

1 I
Radio Unit (?v ) for WM302 (1/ ) Nov. '35
Harris Electrogram battery am-

plifier (1/-) —_
De Luxe Concert A.C. "Kilectro-

gram (1/-) . Mar.’30
New style Short-wave Adapbe

1/)
'lrﬂdde Chnrger (Gd ) K =
Short-wave Adapter (1/- ) g
Superhet Converter (1/-) .
B.L.D.L.C. Short-wave Convert-er

(1/-) . May ‘36
Wilson Tone Master (1/- ) “June '38
The W.M. A.C. Short-wave Con-

verter (1/-) o= = 5 -
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AW403
WHM286
WM394

AW383
WM374
WM401

WM320
WH386

WM3756
WM395
WM407
WM379

WM359
‘WM386

AW393
AW447

WM363
WM367

Battery Operated.

AW429
AW452

WM402
AW440

AW3855

AW438
WM390

AW436
WHM313
WM3B3

WA397

AW453
WHM380

WM352

WM391

AW329
WM387

WM392
WM398

WM399
WM403
WM388
AW462
AW456
AW457

WM405
WHM406

W08
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Sagging Filament

“I had a well-tried 4-valve battery set
which has given very good service until last
week. I bought a new cabinet of the radio-
gram type and suspended the set inside the
lid part so that I could get at the controls
without drilling the front of the cabinet.
The set now works for a minute or so and
then there is a faint click and the set stops.
I took out the chassis and examined every-
thing for loose wires or comnections, but
everything seemed O.K. and I switchéd on
and the set went for an hour. As soon as 1
put it back it stopped after a few seconds

as at first. I wonder if you have any idea
what may be wrong?”—C. M. A.
(Dewsbury).

ALTHOUGH there may be a fault inside

one of the coils or other components
we suggest that there is a possibility that
one of'the valves is responsible. You say
the set has been in use for some time and
that in the new arrangement it is suspended.
This. will mean that valves will be lying
on their side and thus one of the filaments
may be sagging slightly, and the faint click
you hear occurs when the filament touches
the grid. When placed so that the valves
are upright the set will function satis-
factorily as the filament will not then come
into contact with the grid. Test this by~
connecting a meter and small single cell in
series between filament and grid of the
valves and turn them about, or alternatively
perhaps you can’ connect a small meter
across the grid and filament whilst the valve
is in situ.

Condenser Leakage

“I am experiencing a bad crackling in
my A.C. set, and in looking for any fault I
notice that one of the small H.F. tubular
by-pass condensers is covered with stuff
like candle-grease. As the condenser does
not pass current X fail to see that it can have
broken down or developed any heat, and I
should like to know whether or not I should
suspect this component as being responsible
for the trouble.”’—L. T. (Hull).

E condenser has H.T. applied across

it, as one side is joined to earth
(H.T. -) and the other is joined to H.T. +
either direct or through a resistance. If
you examine modern condensers or cata-
logues you will see that they are rated just
like a resistance—for a certain voltage
working, and this is the maximum voltage
which should be applied to the condenser.
You have no doubt overlooked this (or a
fault has developed which is resulting in an
increase in the voltage applied to it) and
this has caused the insulation to break
down, resulting in arcing and heat which has
melted the filling compound.

Loose Laminations

““In trying to eure a bad hum in an A.C.
receiver I have come across a point which
baffies me. Iean hear the hum both through
the speaker and also on the set itself, and
when I hold the smoothing cheke I ean feel
the hum quite strong. I should like to.
know whether this proves the echoke is

i

0
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wrong in some way, and if so what type I
should get.”’—S. E. R. (Weymouth).
% purpose of the choke i to smooth
out the pulsating supply delivered
from the rectifier. It will be appreciated
that the latter only turns the alternating
supply into a ** one-way »’ supply, and this
.i8 in the form of a rippling or pulsating
direct current. This causes hum unless
smoothed, and the choke, by reason of its
inductance, does this. In your case the
fact that you can feel the ripple tends to
indicate one of two things. Either the
windings are loose and vibrating with the
pulsating current, or alternatively the

RULES

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obviousreasons—

(1) Supply circuit diagrams of complete
multi-valve receivers.

(2) Buggest alterations or modifications of
receivers described in  our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.

(6) Grant interviews to querlsts.

A stamped addressed envelope must be
enclosed for the reply. All sketches and
drawings which are sent to us should bears
the name and address of the sender.
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change purposes. In the Universal the
entire primary is in circuit on both medium
and long waves. Inthe Unigen the pattern
i8 exactly the same as Type A, but the coils
were slightly modified from a constructional
point of view. In characteristics they were
similar. The primary is joined to terminals
4 and 5 (with the tapping on Type A and
Unigen at 8); the secondary is between 1
and 3, with the medium-wave tap at 2 and
a tap for connection of grid condenser to
remove damping at terminal 7 ; whilst the
reaction ig joined also to point 3 (earth)
and the other end is taken to terminal 6.

Long-distance Results

“I have been following some of the
letters published recently on the question of
the non-reception of certain long-distanee
stations, and should like to know why I
cannot get certain stations whieh are rated
at higher power than those I do receive. I
have a list of some American stations and
I get one or two quite well, although they
are rated quite low. More powerful ones,
although I have tried at the published times,
do not come in. Is the power-rating
something not related to aerial radiation, or
is there some other explanation ?”>—J. S. E.
(Rickmansworth).
ALTHOUGH in some cuses there may

be* confusion in the rated power, we

think the most likely explanation is that in
the case of the lower-powered stations a
directional aerial is used, beamed on
Europe. You may verify' this point by
listening to some of these stations at certain
times when they switch over from the
European beam to one directed in’ another
direction. An announcement is made to
this effect and you may then find that the
station will disappear. On the other hand,
the direction of your aerial may affect
results, being directional to the stations
you hear and at an angle to those vou
cannot hear,

Requests for Blueprints must not be 1 i
with queries as they are dealt with by a
separate department.

Send your queries to the Editor, PRACTICAL WIRELESS,

George Newnes, Ltd., Tower House, Sonthampton Street,

Strand, London, W,C.2, The Coupon must be enclosed
with every query.

laminations need tightening. The latter is
more likely to be the trouble and you
should, therefore, try to tighten the nuts
or bolts which clamp the laminations
together. If you cannot make
impression on the nuts a good idea is to
pour some Chatterton’s Compound over
the core and this will fill the slight spaces
which may be left between individual
laminations and perhaps cure the trouble.
We assume, of course, that the choke is of
sufficiently high inductance value and is
rated to carry the current present in your
particular circuit.

Wearite Universal Coils

‘1 have some Wearite coils lying spare
and wish to make up a circuit published by
you some time back. I seem to remember,
however, that there was a distinguishing
reference or something in these eoils, and I
should be glad if you could refresh my
memory on this point.”’—G. D. (W.12).

'HE coils in question were no doubt the

Universal, Universal- Type A and
the Unigen. The Universal coils were first
and had seven connections. The Universal
Tvpe A were similar in characteristics,
etc., but had an additional terminal taken
to a tap on the primary winding, for wave-

r—

attached to every query
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The coupon on page 188 must be i
{
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REPLIES iN BRIEF

The following replies to queries are given in
abbrevialed form either because of non-compliancs
with our rules, or becavse Lhe pointraised is not of
general interest. :

- - e o

J. A, W, (Woiverhampton). We are not familiar
with the particalar type of rectifier sketched by
you and are therefore unable to assist you. Perhaps
it is faulty.

F. W. B, (Grimsby). The trouble may be induetion
from nearby power lines or re-distribution lines and
we suggest you make one or two tests from this point
of view.

F.C. R. (W.9). We certainly think that a pre-amp.
is necessary and you may need two stages to obtain
the same output as the pick-np. Standard R.C.
coupling may be used, and the design is quitestandard.

4. M. (Andoversiord). Write to the stations in
question for the Q.8.L. cards, and to the Radio Sogiety
of Great  Britain for an Amateur Call Book.

A. B. (Epsom). We cannct quote prices as they are
likely to be changed during the war. The best plan
is to write to one of the firms who specialise in the
supply of complete kits and they will make a quotation
at the time of writing.

E. R. (Wrexham), The coils were supplied- by the
makers of the chassis and were ready assembled with
switch. If they are unable to supply we suggest you

try the Bulgin range of coils and appropriate switch, -

H. W. G. (Harefield). The transformer should be
left in circuit as the output arrangements are obviously
for high-resistanee components.

A. P. (Beeston). The Encyclopedia is undoubtedly
the most ugeful book in your particular case.

R. B. (Brentwood). The adaptor may be obtained
from Messrs. Bulgin or any local Bulgin stockist.

P. 0-S. (Ashorfield). The ballast may be of the
wrong type. These components .are critieal in the
particular American sets mentioned. We regret that
we have no details of the coil.

E. P. (Herne Hill). The leads should be soldered
and, if possible, lead connectors should be used.

J. 8. E. (Birmingham). 16 8.W.G. tinned copper is
ideal for the purpose. The turns should be spaced
by a djstance equal to the diameter ‘'of the wire.

N. T. (Doncaster).
maximum voltage should be wused.

9 volts will be ample. and the.

[
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OME home-constructors find that after
a receiver has been in use for some
time noises are introduced due lo components
coming loose, and as a result connections
are also loosened. Much of this trouble
may be overcome by proper constructional
methods, and shakeproof washers are now
obtainable quite cheaply from any good
radio-dealer. If these are placed under the
nut, or between a loop of wire or any other
item which it is required to hold firmly, the
loothed edges will bile into the metal and
there is very kttle likelihood of the nut
coming loose—even under the vibration
which might be experienced from a large
A.C. mains lype of amplifier. Another
good idea when an alumimum chassis is
being used is lo leave the burr which is
raised by the drill and let this act as a form
of sharp washer, which will act as the
items mentioned above. In all cases,
however, undue force should not be used
when tightening nuis and bolls in ordinary
radio ‘construction—-especially when they
are attached to bakelite or other compo-
silion component cases.

Soldering Aid
A LTHOUGH instructions for carrying

out soldering have been given many
times in these pages, some construciors still
find it difficult to get a really neat and sound
joint. It has been found that a lot of
trouble is caused by using too much flux
and an iron which 1s not quile hot enough.
The result is that the flux burns and the
resultant * ash > prevenis the solder from
making good contact, and in most cases the
entire parts will have to -be cleaned again—
preferably with methylated spirit. . If only
a small quantity of flux is used, and the
tron is really hot, the flux will evaporate
almost instantly and the solder will at the
same time run and make contact.  Another
idea which_ prevents the use of too much
flux is to use the resin-cored solder obtainable
in coils, and with this the solder is applied
to the iron whilst the latter is in contact
with the point being soldered, and then flux
and solder run together. The makers have
arranged that there is only just sufficient
resin in the solder for a proper fluxing of
the joint. .

%

PRAET ICAL MECHANICS

HANDBOOK
By F. ]. CAMM.
400 pages, 6/- or 6/6 by post from

GEORGE NEWNES, LTD.,
Tower House, Southampton Street,
Strand, W.C.2. i
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»Classified Advertisements

ADVERTISEMENTS are accepted for these columns
at the rate of 2d. per word (minimum charge 2/-
each paragraph). Series discounts of 5 per cent. for 13,
10 ver cent. for 26 and 15 per cent. for 52 insertions
are allowed. All advertisements must be prepaid.
EAGH paragraph will commence with the first word
printed in bold face capitals. Additional words in
bold face capitals are charged at 4d. per word.

ALL communications should be addressed to the
Advertisement Manager, ** Practical Wireless,” Tower
House, Southampton Street, Londen, W.C.2,

CABINETS

A CABINEY for Every Radio Purpose. Surplus
Cabinets from noted makers under cost of manu-
facture. Radiogram Cabinets from 30/-. Undrilled
table, console and loudspeaker cabinets from 4/0.
Inspection invited.

H. L. SMITH AND CO., LTD., 289, Edgware Road,
W.2, Tel: Pad. 5891.

LITERATURE

NEW Edition. American Amateur Relay League
Handbook. 600 pages of up-to-the-minute techunical
information, 7/- post free. 1940 Jones Handbook ;
approximately 700 pages dealing with every aspect of
Short-wave Radio, 8/6, post free.—Webb’s Radio, 14,
Soho St., London, W.1. ‘'Phone: Gerrard 2089.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, British, American, any
make. 24-hour service, moderate prices. —Sinclair
Speakers, Pulteney Terrace, Copenhagen Street,
Yondon, N.1.

May 1lth, 1940

PUBLIC APPOINTMENTS

AIR MINISTRY.

AERONAUTIGAL INSPECTION DIRECTORATE.
Vacancies exist for unestablished appointments as
Examiners in the General Engineering, W/T and
Instrument Branches.

QUALIFICATIONS.

All candidates must have good general education, be
able to read drawings, understand specifications, use
micrometers and other measuring instruments.

(a) Applicants for the General Engineering Branch
must have had practical experience in an engineering
works. Ap elementary knowledge of materials testing
is desirable.

(b) Applicants for the Instrument Branch must have
knowledye of physics and training in light engineering
or instrument making. Candidates with knowledge of
optical instruments are also required.

(c) Applicants for the W/T Branch must have practical
knowledge of W/T and ‘electrical equipment with
technical training in radio communication egual
to City and Guilds final examination standard.
ACCEPTED candidates will undergo a period of
training in inspection as applied to the above subjects,
not exceeding three calendar months, and will be
paid £3 10s. 0d. weekly during training. Subsistence
allowance of £1 b6s. 0d. weekly during training is
payable to married men normally residing outside
the training area. On successful completion of training,
candidates will be appointed as Examiners at a salary
of £246, 1f 25 years of age or over, with a corresponding
reduction of £12 per annum for each year under 25 on
joining (payable monthly in arrear) if service is satis-
factory, and must be prepared to serve in any part
of the United Kingdom. .

NORMAL age limits 23 to 60.

CANDIDATES should indicate on their applications
for which vacamcy they wish to be considered—a,

bore. o

APPLICATIONS must be made on Form 786, copies of
which can he obtained on application, by postcard
only, to: The Inspector-in-Charge, A.L.D. Tralning.
School (1.C.8./REC. 53), Brandon 8teep, Bristol, 1.

REPAIRS to moving coil speakers. Cones/coils
fitted or rewound. Fields altered or wound. Prices
quoted, including eliminators. Pick-ups and speaker
transformers rewound, 4/6. Trade invited. Guaranteed
satisfaction. Prompt service.

L.S. Repair Service, 5, Balhamn Grove, London, 8.W.12,
Battersca 1321.

MISCELLANEOUS

PRINTING.—1,000 Biilheads 38s. 9d.; Memos, Cards,
gtr. Samples free, — Croteway Press, 24, Buxted,
ussex.

MORSE EQUIPMENT

FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by T. R.
McElroy, World’s Champion Telegraphist. Hole dis-
tributors: Webb’s Radio, 14, Soho Street, London,
W.1. ’Phone: Gerrard 2089. .

MORSE TRAINING

WIRELESS Code Courses. “ Book of Facts ™ Free.—
s‘?%dler System Co. (L.0.), 121, Kingsway, London,
LC.2.

NEW CHASSIS

ARMSTRONG C€O. recommending the following
economically priced Radio Chassis for good quality
reproduction.

ARMSTRONG Model AW38.—8-valve All-wave
Radlo-gram chassis, incorporating the latest circuit,
including ¢ watts push-pull output. Price £8/8/0 -
5% war increase.

Armstrong Co. have many other modeis of equal
interest, please write for catalogue.

Armstrong Manufacturing Co., Warlters Rd., Holloway,
London, N.5.

NEW LOUDSPEAKERS

2,000 Speakers, P.M. and energised 4in. to 14in., i‘n-
cluding several Tpoch 18in.—Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, London, N.1.

FREE ADVICE BUREAU

COUPON

This coupon is available untll May 18th, 1940
and must accompany all Queries and Hints-

PRACTICAL WIRELESS 11/5/1940.
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RADIO MAP AND GLOBE

WEBB'S Radio Map of the World enables vou to
locate any station heard. 8ize 40” by 30” 2 colour heavy
Art Paper, 4/6. Limited supply on Linen, 10/6.
WEBB'S Radio Globe—superb 12* fuli-colour model.
Radio prefixes, zones, etc. Heavy oxydised mount.
Post Paid, 27/6.—Webb’s Radio, 14, Soho Street.
London, W.1. 'Phone: Gerrard 2089.

READERS’ BARGAINS

FEIGH Recording Tracker and Diamond Cutter, 17/6
the two. B.T.H. AC/DC 10" Turntable, 21/-—Hedge-
land, 8, Hayle Road, Maidstone.

AS new.—N.T.S. 8.G.3 10 B.T.S. Coils. Ofters?
Accept, meter or coil unit part exchange.—M. Macpher-
son, 11, Friars Street, Inverness.

BATTERY 2-valve Short-wave Convertor, 25/-, Burn-
dept Horn speaker Unit, 5/-.—Weatheriey, 30, Graham
Terrace, Sloane Square, London.

OSRAM battery vaives. L610, MH4, MS4, P625,
PX4, MHL{, LS6A. Write: K. Archer, 21, Manor
Way, North Harrow, Middlesex.

BTY B.T.8. Trophy 5.W. three, £3 153, Bty. straight
S.W. Three, 25/-.--8, Retford Street, London, N.1.

RECEIVERS AND COMPONENTS

SOUTHERN Radio’s Bargains.

ALL Guaranteed. Postage Extra.

§/- Parccl of useful Components, comprising Con-
densers, Resistances, Volume Controls, Wire, Circuits,
ete. Value 25/-, 5/- per parcel.

15/ Service Man’s Component XKit, Electrolytic
Condensers, Volume Controls, Resistances, Tubular,
Mica, Paper Condensers, Valve Holders, ete. 120
articles contained in strong carrying case, 9° x 7" x 77,
15/- the Kit.

21/- Small Trader’s Parcel of Components, 150
Articles comprising all types Condensers, Valve
Holders, Resistances, Chokes, Coils, Wire, etc. Value
85/-, 21/- the parcel.

§/- 100 Wire-end Resistances, assorted capacities.
3 and 1 watt, 5/- per 100.

ORMOND Loud-speaker Units, 2/6; Crystal Sets,
5/6; Westectors Type W2, 2/6; Crystal Detectors,
2/-, Crystals, 6d.; Marconi V24 Valves, 9d.

2/- Tool or Instrument Carrying -Cases, ex Govern-
ment Stock ; Wood, 9" x 7" x 77, 2/-.

SOUTHERN Radio, 46, Lisle Street, London, W.C.
Gerrard 6653.

VIBRATOR H.T. Units replace dry batteries, Stamp
for list. Trade, and export supplied. — Simmonds
Bros., Rabone Lane, Smethwick.

LONDON CENTRAL RADIO, 23, Lisle Street, W.C.2.
Gerard 2969, See last week’s issue.

BARGAINS in radiograms and receivers, new and used,
£1 to £75. Part or complete exchanges, 2id. stamp
for complete lists.—Stewart and Roberts, Amersham.

DENGO * Pocket Two ' midget dry battery receiver,
£2(15/0. Tdea! for present conditions. Send for details.
—Warwick Road, Clacton, Essex.
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RECEIVERS AND COMPONENTS

RADIO CLEARANCE, LTD., 63, Hizh Holborn, London,
W.e.1. TELEPHONE : HOLborn 4631.

LISSEN 2 volt Screen Grid Valves 8.G, 215 and 8.G. 2V,
3{6 each. Lissen 2 volt Battery Pentede 4-pin side
terminal P.T. 2A and P.1.225 3/11 each. Lissen 4-
volt Mains Screen (rid AC/SG, 4/11 each, Lissen
4 volt Mains Output Pentode AC/PT 4/11 each. Lissen
Rectificr valves V650 2/11 each. Lissen 2 €olt Power
Valves P.220 2/3 each. Lissen 2 volt, L.¥. Valves L.2
1/11 cach. Lissen 2 volt Class B Vailve 3/11 cach.
ALL-WAVE super-het. chassis, 5 valve A.C. Latest
Mullard valves: T.H.4.B.,, V.P.4.B, T.D.D.4, Pen
A4, LW. 4/350v. Ranges: Short-wave, 16-48
metres. Med.-wave, 200-560) metres. Long-wave,
800-2,200 metres. Size of Chassis: 1447 long, 7}°
deep, Height overall, 81", Controls tuning at side,
velume on(oﬂ‘ ab side, wave change. Provision for
pick-up. Complete with valves and knobs, £4/17/6.
Special speaker, 1,500 ohms field, 10/6 each,
ULTRA-SHORT and short-wave choke. Lissen Hi Q.
Iuductance 100 wmicrohenries. Boxed. List, 2/-,
Qur price, 1/- each.

ULTRA-SHORT and short-wave donble-wound low-
resistance choke. Lissen Hi Q. Resistance less than
05 ohms. Boxed. List, 2/6. Our price, 1/3 each.
LOW-LOSS Ceramic valve-holders. Lissen Hi Q.
Bmle-bonrd and chassis. b5- and 7-pin, 10d. and 1/-
each.

MANSBRIDGE type condensers, Lissen Hi Q.
250 D.C. worling. Moulded case with feet. .1 mfd,
and 1 mfd,, 6d. each,

ROTARY coil unit. Lissen Hi Q. Four-band from
4.8-91 metres, can be selected by a turn of the knob.
With circuit. Boxed. List, 15/6. Our price, 6/11.
LOW-LOSS short-wave variable condensers, Ceramic
insulation. DBrass vanes. Lissen Hi Q. Minimum
capacity 5 micro-micro farads. Tweo types. Boxed,
with knobs. 160 m.mfd. List, 7/6. Our price,
3/- each. 20 m.mfd. List, 5/6. Our price, 2/6 each.
IMCA condensers, Lissen. New. Boxed. All useful
sizes, OUR selection. 1/3 per dozen.

MEDIUM- and long-wave coil unit, with valve-holders
and sundry resistances, 9d. each, (No circuit.)

4-PIN basc-board valve-holders. Lissem. 2 for 3d.
4-1 I.F. transformers, Lissen. Boxed. 2/6 each,
CONE spcaker unit. Lissen. Complete with reed

and chuck. Boxed. 1/- each.
SPAGHETTI resistances. Lissen.
OUR selection, 1/3 doz.

4-PIN valve adapters. Lissen.

Many useful sizes.

6d. cach.

PUSH-PULL switches. Lissen. 2-point, 4d. each.
3-polut, 6d. cach.
GRAMPIAN 10" 10-watt, 2,500 ohms energise!l

speakers. Heavy cast frame, 15/- each. With heavy-
duty pentode speech transformier, 17/6 each.
HEAVY-DUTY speech transformers. Pentode match-
ing, 2/11 each.
2-GANG straight condensers. Plessey.
Ditto, 3-gang, 2/- each.
ROLA P.M. spcakers. Latest type 7} cone with
Power and pentode transformer. Boxed. 18§/ each.
CLOCK-FACED dials. 5% x 3}”. With printed 3-wave
scale. Ox-copper escutcheons and glass, 3/6 each.
Ditto, less escutcheon, 2/6 each.
HORIZONTAL dials, with plain scale.
pointer, 1/- cach.
FILAMENT transformers, input 200-250v., output
4v. 4 amps., 4v. 6 amps., 4/11 each.
MAINS transformers, Plessey, 350-0-350v., 90 m.a.,
4v., 2.5 amps., 4v., 8 amps., 8/6 each.
MAINS transformers. G.E.C. Ameriean windings,
350-6-350v., 65 m.a., Sv. 2 amps.,, 6.3v. 2.5 nnps.
Suitable for replacements in G.E.C. modcls, 5/6 each.
MAIMS transformers. Wearite. Type R.C.1,
250-0-250v., 80 m.a., 4v. 2.5 amps., 4v. 4 ampa., 911
cach. Type R.C.2, 350-0-350v., 120 m.a., 4v. 2.5 amps.,
4v. 4+ amps., 12/8 each. Type R.C.3, 350-0-330v. 150
m.a., 4v. 2.5 amps,, 4v. 2amps,, 4v. 5 amps., 15/- each.
Type R.C.4, 500-0-500v. 150 m.a., 4v. 2 amps., 4v.
2 amps, 4v. 2.5 amps., 4v. 5.6 amps., 21/= each.
All the above centre-tapped windings. Type R.C.5,
100-watt auto transformer, 100-110v., 200-250v .,
reversible, 12/6 each. All transformers 200-230v.
tapped primaries.
CHASSIS mounting valve-holders, American 4-5-6-
and 7-pin, 4d. each. Octals, 6d. each. Loctals, 104,
cach. 7-pin English type, 3d. each.
1 WATT resistances, Polar N.8.F, 44. each, 3/9 dozen.
All sizes up to 2 meg.
WEARITE 110 k/c L.F. transformers, 1/- each.
VOLUME controls. American C.T.8., finest made,
divided spindies, Length 24, With switch, 2,000,
5,000, 10,000, 25,000, 100,000, 250,000, 500,000, and
1 meyg., 2/6 each. Wire wound, 5 watt (less switch),
2,0([)10, 5,000, 10.000, 20,000, and 25,000 ohms, 2/-
each.
24 lMFI). can type, electrolytics, 450v. working, 1/6
each:
B.1. wire-end type bina electrolytics.
1/6 each; 50 mfd., 59v., 2/- each,
TUBULAR wirc-end non-inductive paper condsnsers,
All sizes up to 0.1, 5d. each, /9 dozen.

(Coniinued in column 3)

1/6 each.

74 x 34" and

50 mfd., 12v.,

~ PRACTICAL WIRELESS

PREMIER RADIO

SPECIAL OFFER. ROTHERMEL PIEZO
BRUSH CRYSTAL PICK-UPS. New Juaior
P.U. with arm, 19/6. Standard S.8. Model with
arm, 29/6. P.U, head only, D¢ Luxe Model, 19/6.

Special Offer of Record Auto-Changer Units for
AC. Mains by famous manufacturer. Play 8
records.  Latest type Magnetic Pick-up, Auto-
stop, Start and Rejector. Limited number only
at £4/19/6, Carriage Paid.

A.L. GRAMO UNITS, comprising Motor
Pick-up, Auto Stop and Speed Regulater 52/6.

PREMIERSHORT-WAVE SBATTERY-OPERATED

KITS for OVERSEAS NEWS
Incorporating the Premier 3-Band 8.W. Coil. 11-86
Metres without coil changing, Each Kit is complete
with all components, diageams, and 2-volt. valves,
3-Band S.W. 1-Valve Kit, 14/0. 3-Band 5.W. o-
Valve Kit, 22/6.

DE LUXE S.W. KITS
Complete to the last detail, including all Valves
and coils, wiring diagrams and lucid instractions
for building and werking., Each Kit is supplied
with a steel Chassis and Panel and uses plug-in
Coils to tune from 13 to 170 metres.

1 Valve Short-Wave Receiver or Adaptor Kit 20/

1 Vaive Short-Wave Superhot Converter Kit 23/-
1 Valve Short-Wave A.C. Superhet Sonverter

Kit 26/3

29/

€8/-

NEW PREMIER S.W. A.C.
RECEIVER KIT
In response to many requests, we have now pro-
duced an A.C. version of the popular Premler
Short Wave 8G3 Kit, Complete Kit of Parts
with drilled chassiz, all compoments, Plux-in
Coils covering 13-170 metres, 4 valves and full
instructions and eircuits £3/10/—, Completely
wired and tested, £5/10/-.
Send for full details.

MAINS TRANSFORMERS. Manufacturers’ surplus.
All brand new and Guaranteed.

Input 110 v, and 220 v. A.C. Output 325-325 v.,
120'm.a. 6.3 v, 2-3 amps,, 5 v. 2 amps., C.T.,
7/6 each. Input 230 v. A.C. Output 325-325 v.,
75 m.a., 5 v, 2 amps., 6.3 v, 2-3 amps. C.T., 6/6
each. Input 100-250 v., 300-300 v, GO m.a. 4 v,
5a.CT,4v.1a,6/11.

PREMIER BATTERY CHARGERS for A.C.
Muins. Westinghouse Rectification complete and
ready for use. To charge 2 volts at § amp., 11/9 ;
6 volts at } amp., 19/-; ¢ volts at ¥ amp., 22/6;
12 veolts at 1 amp., 24/6 ; 6 volts at 2 amps., 37/6.

REPLACEMENT VALVES FOR ALL SETS
UROPA MAINS VALVES. 4 v, A.C. Types,
JH.L. AC/L, ACL./S.G. A.C./V.-MS.G.,
, A.C/V.M.P. (5-pin) all 5/3 cach.
AC/V.H.P. (T-pin), 7/6. A.C./Pers-
7/6 ; AC./P.X.4, T/3; Oct. Freq. Changers,
Double Dicde Triodes, 7/6 ; 350 v. F.W.
Rect., 5/6 ; 500 v. F. W. Rect.,6/6 ; 13 v..2 amps.
Gen. Purpose Triodes, 5/6 ; H.F. Pens and Var.-
My H.F. Pen., Double Diode Triodes, Oct. Freq.
Changers, 7/6 cach. Full and Halt-Wave R2clifiers,
6/6 each.
TRIAD HIGH GRADE U.S.A. VALVES, all types
tn stock. Standard tubes 5/6 each. Octal Base
tul es, G/6 cach.
MORSE PRACTICE XKEYS.—Brass movement on
Bakelite base, 3/3. General purpose’ Morse keys,
smooth action, heavy contacts, 5/10.
MOVING COIL SPEAKERS. All complete with
Output Transformer. Reola 6in. P.M.’s, 12/6 ;
8in. P.M.’s, 16 6 ; 10in. P.M.’s, 22/6 ; (G112 P.M.s,
86/-. Energised Models, Plessey, 8in., 7,500
ohm field, 7/6 ; 750 ohm field, 7/6 ; G12 Knergised,
1,250 or 2,500 ohms, 59/6.
PREMIER Short-Wave Condensers all-brass
construction, with Trolitul insulation. 15 mmf,,
1/9; 25 mmf, 1/10; 40 mmf, 2/-; 100 mmf,,
2/3; 160 mmf., 2/7 ; 250 mmf., 2/11.
Coil Formers, 4- and 6-pin, plain or threaded,
1/2 each.
UTILITY Miecro Curser Dials.
Ratios, 4/3.
LISSEN Dual Range Sereened Coils, medium and
long waves, 2/9 each.
Ornders 5/- and over sent Post Frce. Under 6/-
picase add 6d. postage.

and

2 Valve Short-Wave Receiver Kit. . o
3 Yalve Short-Wave Sereen Grid and Pentode
Kit e 3 . e .

Dircet and 100 : 1

YOU MUST HAVE A

PREMIER 1940 CATALOGUE

111 PAGES . . . PRIGE 6d.
GET YOUR GOPY TO-DAY'!

ALL POST ORDERS TO : Juhilee Works, 167,
Lower Clapten Road, Londan, E.5. Ambherst 4723
CALLERS TO : Jubilee Waorks, or our NEW

T PREMISES, 169, FLEET STREET, E.C.A.
Cenhral 2833

or 50 High Straet, Clapham,5.W.4. Macaulay 2381
N

RECEIVERS AND COMPONENTS

(Continued from Column I)

BATTERY output pentode vaives. Well-known make.
3/11 each,

BATTERY double diode triode.
3/6 each.

RAYTHEON first-grade valves, Largest stockists,
all types in stock, including glass series, glass octal
serics, metal scries, bantam serles, sincle-cnded serles,
and resistanec tubes, all at most competitive prices ;
send for valve lists. All orders must include sufficient
postage to cover. Hours of business: ¢ a.m.-6 p.m,
weekdays, Saturday, 9 a.m.-1 p.m. Picase write
your address in block letters.

WE CANNOT UNDERTAKE TO ANSWER
ENQUIRIES URNLESS ACCOMPANIED BY FULL
POSTAGE (2i4d.).

RADIO CLEARANCE, LYD., 63, High Holborn, London,
W.C.+1. TELEPHONE : HOLborn 4631.

Well-known make,

5/- BARGAIN PARCEL comprising Speaker Cabinot,
2 Drilled Chassis, condensers, resistances and many
other useful components. Worth £2, Limited
number.  Postage 1/-.—Nakers Selburst Radio, 75*
Sussex Road, South Croydon.

COULPHONE RADIO, Grimshaw Lane, Ormskirk.
Collaro _A.C. Gramophone Motors, 12in. turntable,
27/6.  With pickup, 45/-. Crystal pick-ups, 22/6.
Reola @.12 Speakers with transformers, 1,250 ohms,
62/6. 1.M., 65/-. Guaranteed American valves, 4/6,
Octal, 5/6. 33} per cent. discount on Record British
Typlfiﬂ.t Latest Double Decca, 9 gns.  24d. stamp
or Lists.

MIDGETS.—Hiker's Midget Two. 4" x 5" x 4" con-
taining batteries and *phones. Guarantecd. Limited
number., Complete with valves-and Latteries less
phones, 51/- post free.—8hatwell, 21, Waveriey Street,
Oldham, Lancs. -

VAUXHALL.—All poods previously advertised are
still available; send now for latest price list, free.—
Yauxhall Utilities, 163A, Strand, \¥C.2,

ECIENTIFIC SOCIETIES

R.S.G.B. reduced war-time subscriptions.  Details
and current issue T, and R. Balletin,” 1s.~—16,
Ashridge Gardens, London, N.13.

SHORT-WAVE EQUIPMENT

**H.A.C.”. one-valve Short-wave Receiver, famous
for over 5 years, now available in kit form ; complete
kit of precision components, accessories, full instruc-
tions, 12/6, post 6d., no soldering necessary ; descrip-
tive folder free on request.—A. L. Bacchus, 109,
Hartington Road, 8.W.8,

TUITION

PRACTICAL Postal Courses, radio television, test
equipment design, trade-test coaching for R.AK.
posts, LP.R.E. and I.W.T. exams.: booklet free.—
Secretary, [.P.R.E., 3, Shirley Road, London, W.4.

YOUNG MEN (15-20 years) urzently needed to train
a3 Radio Ofticers for the Merchant Navy; military
cxemption obtainable; short training perlod; low
fees; boarders accepted. Write or eall for full par-
ticulars, Wireless College, Calmore, Southampten,
or Wireless College, Colwyn Pay.

WANTED

WANTED, S.T. 800 Colt Unit, undamaged.—S. Shaw,
3, Rathbone Street, Earlestown, Lancs.

Special Rate Fer §
Readers’ < Wants’ &

If you require a special com-
ponent or a replacement coil
—a classified advertisement
will probably secure it. Many
of our readers have a stock of
surplus components. A re-
duced rate of Id. per word
(minimum 1/-} is charged for
readers’ advertisements. Try
a paragraph for that ‘want.’
Send pour advertiscment with P.O. to :— Adverlise-

ment Manager, ** Practical Wireless,” Tewer Heuse,
Secuthampton Street, London, W.C.2.
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The
DEPTH
CHARGE

How the Dreaded Enemy
of the Submarine Operates

PRIMER ADJUSTING SCREW

CHARGE OF 3001LB.
OF TNT OR QTHER
HIGH EXPLOSIVE

A cut-away view of a short-range depth

charge, showing internal arrangements LIFTING RING

Read this Intensely Interesting Feature in
this month’sPRACTICAL MECHANICS

Other SPECIAL CONTENTS of the May Number :

WHEN THE R.A.F. FLY TO BERLIN
Well-known German landmarks which would guide
our airmen.

THE PRINCIPLES OF THE SUBMARINE

MASTERS OF MECHANICS—HENRY FARMAN

Famous Aeroplane Inventor and Pioneer of
Mechanical Flight.

ONE-STRINGED FIDDLES
How to Make Them.

A SCALE MODEL CARGO BOAT

AN EXCLUSIVE OFFER AT HALF PRICE OF AN
IMPORTANT BOOK ON MODEL RAILWAYS

In the MAY

PRACTICAL
MECHANICS

The Magazine of Modern Marvels

¥

Order a copy from your
Newsagent to-day.

George Newnes, Lid.
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&R:]{J%lgf P.W Zealand : GORDON & GOTCH, LTD.
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Newest Books For Electricians

Q) :
ELECTRIC WIRING (Domestic)

This book is intended for young men who are engaged
in electric wiring and electrical contracting work, for
plant and maintenance engineers in works and factories,
and for those employed®in the Service or Maintenance
Departments of Electricity Supply Companies.

It provides a valuable supplement to the orthodox
text books which are used in the theoretical study of
electrical work, and describes and illustrates up-to-date
practical methods of wiring houses. There is a specia}
chapter dealing with the safety of such installations.

Ss. net (By post 5s. 6d.)
(2.

PRACTICAL DESIGN of SMALL
MOTORS & TRANSFORMERS

Most books dealing with the design of electrical
machinery can only be read with understanding by
engineers having a fair working knowledge of higher
mathematics. On the other hand, very few armature
winders and others who are engaged in the actual
construction of motors and transformers have this
particular aptitude.

This new book presents the actual facts relative to the
design of small motors, dynamos, and transformers in a
way which will make an instant appeal to the practical
man.

In place of complicated design formule, the necessary
facts have been presented largely in the form of tables
which enable the appropriate sizes of wire, etc., to be
readily selected to suit any given conditions.

Ss. net (By post 5s. 6d.)
3.) |

INSTALLATION & MAINTEN-
ANCE of ELECTRIC MOTORS

The vast increase in the use of electricity as a motive
power in works and factories has resulted in the need
for men capable of installing and maintaining electric
motors of all types, ranging from fractional horse-powers
to several hundred horse-power.

The book presents information on this subject in a
form which renders it readily available for the plant and
maintenance engineer in whatever industry he may be
employed.

A feature of special interest is the large number of
starter wiring diagrams. 5s. net (By post 5s. éd.).
Ask your bookseller to get you the book or books you require, thus
saving postage. Alternatively, send the form to the Publishers,

with Postal Order (plus extra to cover postage), and the book or
books will be sent direct to you.

%%ﬁ%ﬁﬁﬁ%%%%%%%ﬁﬁﬁ%%ﬁ%#ﬁ%%ﬁﬁﬁ%%%ﬁ%ﬂ%K%%m%%%Xﬁ%%k)‘ﬁ%%%E%%%%3&3&%K%ﬁ%%#%%%%%%%%K&%%ﬂ&%%%%%%%ﬂ%

Southampton Street, Strand, London,

or the Canadian Magazine Post,

To the Publisher, GEORGE NEWNES, LTD. (Book Dept.), :
TOWER HOUSE, SOUTHAMPTON STREET, LONDON, [ ]
W.C.2. Please send me by return the book or books encircled below. i

|

I enclose Postal Order value..................No........... . 1
1

1. &, 3. 1

|

AL, - S e L T e Ookolon b o ACRE ™ o 1
|

ATEDRESH T .. «\Cd, mul=iier B g -t 5 ng0n oAty l
1

. PW 5 lll
'._--a_---:m-:mn-n—--—u-n--'-i“

W.C.2, and
) W.10. Sole Agents for Australia and New
Practical Wireless can be sent to any part of the world,
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" WHY THE GRID LEAK? — r.u:

A " ' ®

o Pracrical gt
Wineless s

~PUBLICATION
- May 18th, 1910.

. Edited by
 FJ.CAMM

Voi. 16. No. 490.

BUILDING A B

DIVERSITY RECEIVER i

Getting the Best from : S e e
the Pick-up. - NS

<>

British Long-distance
Listeners’ Club

o
Thermion’s
Commentary
-
Pull-in Tuning Circuits
<>
Practical Hints
<

L.F. Amplifier Troubles

<

Electronics

<>

Readers’ Letters

Invaluable to every reader of * Practical Wireless.” Get a copy to-day!
P. Ly

THE PRACTICAL WIRELESS ENCYCLOPZEDIA r.. Cwm

This volume forms a complete guide, in alphabetical order, to the construction, operation, repair and principles of
every type of wireless feceiver; including definitions, explanations, formulee and complete instructions on the NET
392 pages. making and testing of various wireless components.

Over 500 illustrations. From all booksellers, or by post 8/1d. from GEORGE NEWNES, LTD. (Book Dept.), Tower House, Southampton Street, Strand, London, W.C.2.

ADYVT,
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RADIO ENCINEER'S POCKET BOOK

NEW S8ERIES

(See also page 202)
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ROUND THE WORLD OF WIRELESS

Why and Wherefore

HE majority of athateurs have studied
the need for certain parts in a
circuit, and the characteristics of valves;
the use of transformer or resistance-
capacity coupling, and similar details have
been fully gone into. There are, however,
certain items which are still just put into
the circuit because they are accepted in that
position, and their actual function or the
reason why they are used is not known.
For instance, the usual grid condenser and
grid leak in a detector stage. If you ask the
ordinary amateur why he uses them he will
no doubt say that they are necessary in a
grid-leak detector, and thus you cannot.
do’ without them. But their purpose, or
why it is necessary to include them, may
be unknown. Unfortunately, these items
are not often discussed as they are accepted
facts, and the latitude in values is not very
great so that they do not lend themselves
to discussion. However, for the benefit of
those who are interested in every part of
the circuit, we give in this issue some notes
on the grid leak, and from time to time will
deal with other accepted items which are
in common use.

New Zealand Air Mail

HE Postmaster -General announces
that air-mail correspondence for
New Zealand, which has hitherto been
forwarded by air as far as Sydney, Australia,
and thence by surface route, will in future
be conveyed by air throughout to New
Zealand. There will be no alteration in the
existing air postage rate of 1s. 3d. per half-
ounce (postecards 7d.).

A Musical Journey Round
Britain
T this season with the near approach
of summer and nature looking its
loveliest, it is pleasant to turn one’s
thoughts for a brief space to the countryside
of Britain. Listeners will be assisted in this
way when ‘ Round Britain,” a musical
journey, is broadcast in the Home Service
on May 18th. H. V. Morton, whose colour-
ful pictorial descriptions of sights and
scenes in our own and other lands are so
well known, will take listeners on this
musical journey, and his words will be
illustrated with music played by the B.B.C.
Theatre Orchestra conducted by Stanford
Robinson. Well-known artists from various
parts of Britain will also be heard. The
programme, which has been arranged by
Gwen Williams and George Lestrange, will
be one of the popular sessions given by the
B.B.C. Theatre Orchestra under the title,
¢ Saturday at 9.35.”

A%} n
ltma

FRANCIS WORSLEY, who was re-
sponsible for the radio version of

“1t’s That Man Again,” will be renewing

pleasant associations when he goes to

Manchester on May 18th to superintend

the broadcast of the show from the Palace

** Dig for Victory " but don't miss Mr. Middleton! An Ekco poriable

radio keeps these allotment enthusiasts in touch with his latest hints

and tips . . .

Theatre. “ Itma,” as many listeners will
know, has been touring the country for
some time past, and has proved itself to
be one of the most successful road-shows
of recent years. Listeners on May 18th

Editorial and Advertisement Offices:
¢ Practical Wiceless,”” Geotge Newnes, Ltd.,
Tower House, Southampton Street, Strand,
w.C.2. ’Phone: Temple Bar 4363.
Telegrams : Newnes, Rand, London.’
Registered at the G.P.O. as a mewspaper and
for transmission by Canadian Magazine Post.

The Editor will be pleased to consider articles of a
practical naturs suitabls for publication in
PRAOTICAL WIRELESS. Such articles should be
written on one side of the paper only, and rhould
contain the name and address of the sender. Whilst
the Editor does not hold himself yesponsible for
: manuszeripls, every effort will be made to return

them if a st d and add d lope 1is
enclosed.  All correspondence intended for the
Editor should be addressed : The Editor, PRACTICAL
WIRELESS, George Newnes. Ltd., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless apparatus and to our efforts to keep our
readers wn touch with the latest developments, woe give
nao warranty that apparalus described in our
columns 18 not the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS 1s
specifically reserved throughout the countries signa-
tory to the Berne Conxention. and the U.S.A.
Reproductions or imitations of any of these are
therefore expressly forbidden., PRACTIOAL WIRE-
LESS incorporates *' Amateur Wireless.”

and, anyway, music hath charms to case the aching back.

will tune-in to music mysterioso and the
sepulchral tones of * This is Funf speaking »’
—whereupon, after a vague conversation
with Mrs. Tickle, a weird black figure quits
a ghostly telephone-kiosk and vanishes into
the pillar-box. This pillar-box thereafter
causes most of the mischief. It should be

pleasant to renew acquaintance with
Totnmy Handley,
g Maurice Denham,

Jack Train, and all
the other ‘‘ Itma-
ists.”’

“The Pig and

Whistle ”

YD WALKER
is to make his
first appearance in
Ernest Longstaffe’s
popular feature,
“The Pig and
Whistle,” on May
15th. He will
arrive at this now
famous hostelry
complete with his
junk barrow. On
this occasion, his
merchandise will
probably have to
include hoes, pitch-
forks, and packets of garden seeds. The
more permanent inhabitants—Charles Pen-
rose, Charles Wreford, John Rorke and
Miriam Ferris—will be there to give him
a rousing welcome.

The Manchester Cup

NE of the outstanding sporting’
broadcasts in the Home Service
programme in the near future will be a
commentary on the running of the Man-
chester Cup Races at. Castle Irwell on
May 17th. The commentary will be given
by Richard North.

A Newark Band

ANSOME and Marles Works Band.
from Newark, will have its sccond
war-time broadcast on May 20th, in the
programme for the Forees. This band.
when in its first year, won the Butlin Cup
in the Skegness contest in September, 1938.
David Aspinall is the conductor.

A% Y I44
Star Chamber
A NOEL COWARD comedy is to make
its broadcast début on May 18th.
This is “* Star Chamber,” an amusing study
of actors and actresses. The producer will
be John Cheatle.
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WHY THE GRID LEAK?

A Simple Expldnation of the Action of a Leaky-grid Detector Valve

HE grid leak is such a simple com-
ponent that the constructor seldom
stops to consider what its function

is, and how it changes an H.F. amplifier
into a detector. I understand that several
applicants for enrolment as radio mechanics
in the Services have been asked to explain
the action of the grid leak ; unfortunately,
a large number have failed to satisfy the
examiner with their answer. ¥t is to be
hoped that examiners have not failed
many applicants on this point alone, for
the question is by no means an easy one to
deal with, especially when suddenly asked
in verbal form.

Different theories have been advanced
coneerning the precise behaviour of the leak,
but there is one which is generally accepted
and which certainly ““fits in’ with our
understanding of valve operation and with
simple tests by current measurement. It
should be understood right away that a
triode valve detector does not act as a
‘“ one-way valve.” Nor does it convert
alternating into pulsating direct current. It
may be assumed that a crystal detector or
even a diode acts in something like that
manner, but a triode {or tetrode or pentode
used as one) does not behave in that way.

Modulated Waves

Actually, the name ° detector valve”
is not a happy choice, but it is not easy to
find a better one. Perhaps demodulator
is more satisfactory, for the valve does—
to a eertain extent—separate the modula-
tion from the carrier wave or signal current.
It does not do this, however, by com-
pletely blocking one and permitting freedom
of passage to the other. What it does is to
modify the modulated signal current so

Fig. 3.—This diagram shows the form taken by a
carrier wave modulated by a pure nofe.

that only the low-frequency component
affects the variation in anode current.

To understand this matter more fully
it is necessary to consider the form taken
by an unmodulated and a modulated
signal current. The former is shown in the
usual graphical form in Fig. 1, where it will
be seen that there is a constantly repeating
wave or up-and-down curve. This is of
such a high frequency that if it were applied
to the grid of a valve it would not produce
any audible note in a speaker suitably
connected across a load in the anode circuit.
So rapid is the change-over from positive
to negative that, in effect, the successive
half-cycles ¢ cancel out.”

The low-frequency or audio-frequency
current—the modulation—is represented
by a curve similar to that shown in Fig. 2,
although this is drawn to show a pure note.
In the case of most sounds the curve would
be very much more uneven, although the
general form would be similar. When
the two waves are combined, which is the

By FRANK PRESTON

same as saying when the carrier wave is
modulated, we have a curve of the form
indicated in Fig. 3. This, it may be seen,
is a series of waves divided into sets which
gradually rise in voltage from zero to
maximum, and then fall again.

Modifying the Curve

As we know, it is the purpose of the

+

Fig. |.—This diagram represenis the carrier
wave, which consists of H.F.

Fig. 2—The L.F. or modulation curve.

detector valve to produce the equivalent.
of the L.F. oscillation represented by the
curve in Fig. 2. It is clear that-a series of
waves such as those shown in Fig. 3 would
be useless because, as in the case of the
unmodulated wave, the successive half-
cycles still cancel out, due to the symmetry
of the curve about the centre, or zero-
voltage line.

This brings us back a little nearer to our
starting-point, the leaky-grid detector.
The essential part of the grid-leak detector
is shown in Fig. 4, and here it will be seen
that the modulated signal is fed to the grid
of the valve through a fixed grid condenser,
and that the grid leak is joined between the
grid of the valve and the filament.

Attraction of Electrons

When a modulated wave of the form
represented by Fig. 3 is applied to the
grid condenser, this component is charged
and then the charge is passed on to the
grid. There is a reversal of potential as the
next half of the cyele comes into play, and
the condenser is discharged. This con-
tinues, the grid being made positive and
negative alternately. At each positive
half-cycle some of the electrons (which
comprise the anode current) passing from
the filament to the anode are attracted to

+
-
New zero

line

Fig.5.—After detection by a leaky-grid ** detector,”

the curve shown'in Fig. 3. is modified to the form

shown above. Thus the “ mean "' (corresponding

to the modulation) is able to affect the anode
circuit.

/\nﬂnnﬁnﬂﬂ e

the grid. At each negative half-cycle the
grid tends to repel the electrons.

As a result of this, there is a tendency
for electrons (negative ° particles” of
electricity) to accumulate on the grid,
making it increasingly negative. After a
time the grid would become  choked’
and the valve would cease to operate, since
the high negative bias on the grid would
seriously curtail the anode current.

Automatic Bias Effect

This is on the assumption that the grid
leak was not connected. Since it is
connected it allows the surplus electrons to
escape to the filament, which is positive in
respect to the grid. When this happens,
we have the condition in which grid current
is flowing. And when a current is passed
through a resistor there is a voltage drop
across the resistor, and a potential differ-
ence between its ends. In the case under
consideration the resistor is the grid leak,
and the potential between its ends is
applied in the form of grid bias. The
important difference between this bias and
that supplied by means of a dry battery,
or by the drop in voltage across a cathode-
lead resistor, is that its value is dependent
upon the strength of the applied signal.
This is the same as saying that it is de-
pendent upon the amplitude of the modu-
lated wave.

Since the negative potential varies with
the signal we get the effect shown diagram-
matically in Fig. 5. It will be seen that the
zero line has been curved to follow a mean
of the waves comprising the modulated
signal. In other words, the effect of the
grid leak has been to produce a mean
fluctuating grid potential of the form shown
in Fig. 5—and which corresponds with that
shown in Fig. 2. The result affects the
anode current of the valve in almost the

Grid Cond.

—
Modulated

wave }_

Bias i ~-l
L M~ Grid
‘ Current,

Fig  4.— Representative LT
circuit of a leaky - grid |

defector.

same way as if only the low-frequency
portion of the modulated signal current
was applied to the grid.

Comporient Values

It is possible to find by calculation
optimum values for the grid condenser and
leak, but the matter is one-of complexity,
and theoretical determination may not
always agree with practical experimental
results. In practice it is generally found
that the values are by no means critical
from the point of view of satisfactory
demodulation (I prefer this word to
detection and rectification, especially the
latter), although selectivity may suffer if
the capacity is increased andfor the resist-
ance reduced. The customary values of

(Continued on page 201)
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Getting the Best irom
the Pick-up

Connections, Tone Control and Scratch Filters gre Dealt

With in This Article

ANY constructors purchase a pick-up
and connect it to their receivers
with disappointing results. Others

change from their present pick-up to what
i8 purported to be & better one, and meet
with similar disappointment. Actually,
of course, a pick-up is quite a simple piece
of apparatus, and its connection to the
receiver is equally simple, but there,are one
or two points which, if not attended to,
will result in failure to obtain the best
from it. First of all, it must be emphasised
that there are two main types of pick-up
—the electro-magnetic and the piezo-crystal.
The latter is often credited with providing
the best results, but gives more trouble
than the other type simply because it is
wrongly used. There is no doubt that when
properly connected and used the crystal
type of pick-up does give the best overall
performance, but there are one or two im-
portant items to watch with this type of
instrument, and these will K be discussed
in their turn.

Connections

Under normal conditions the pick-up,
no matter what type, has to be joined
to the grid of an L.F. valve or a valve in
the receiver which may be converted into an
L.F. valve. This, therefore, includes the
normal detector stage, as it is a simple
matter to convert this into an L.F. ampli-
fier. With battery valves, the necessary
grid bias for correct L.F. working may be
applied through the pick-up, and thus one
pick-up lead is joined to the grid and the
other lead to the grid-bias battery. To cut
out the radio section of the receiver a
change-over switch is the most suitable
item. In the case of mains valves the valve
may receive its bias automatically by means
of a resistance in the cathode lead and thus
the pick-up may be joined direct to the
earth line. The essential arrangements
for these two schemes are shown in Figs. 1
and 2, a change-over switch being indicated
in both cases for the radio-gram switching.

In the case of the crystal pick-up, the
connections which have been shown are
not complete as the grid circuit must be
completed, and there is no direct current
connection through the crystal as in the
case of the magnetic type of pick-up.
Accordingly a volume control or similar

Radio ~—e----

HT=
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Fig. 1.—Normal connections for a pick-up with
a battery-operated triode.

By W. J. DELANEY

resistance must be joined in ‘parallel with
the pick-up as indicated in Fig. 3. Hereitis
essential to follow the makers’ recommenda-
tions regarding values, as the whole response
curve of the instrument may be upset by
the use of a wrong value, whilst additions
may be necessary to preserve or cut out
certain frequencies.

Volume Control

This brings us to the general question of
volume control, and although many pick-ups
are fitted with a control on the carrier arm,
this may be insufficient for the particular
apparatus with which it is used, or alter-
natively may not be needed at all—owing

> -
Rl

Fig. 2.—Normal connections for a pick-up in an
indirectly-heated valve. If a defector, the grid
leak is connected as shown by the broken lines.

to insufficient power in the amplifier. A
good magnetic pick-up will deliver suf-
ficient volume from a two-valve battery
amplifier, or in the case of mains apparatus
a three-stage amplifier could be used pro-
vided the output valve was capable of
handling the signal. The average output
for a good magnetic pick-up is about 1.5
volts, and from this it will be seen just what
type of valve should be fed from it and how
many additional stages may be used. If a
simple type of pick-up is being used—that
is, one without a volume control incor-
porated, and the amplifier or receiver has a
volume control between the input valve
and the next stage, it may be found that
the input valve will be overloaded, with
consequent distortion which cannot be
cured by any adjustment of the volume
control. Therefore, it should be the aim
to fit the pick-up in such a position that
the control may regulate the actual
signal being fed to the first valve, on the
assumption that this will be of a type which
will handle the lowest power in the receiver.
The value of the volume control should
be between 250,000 ohms and 1 megohm.
In the case of the crystal pick-up for average
use a value of 500,000 ohms is suitable,
but a reduction in the value will result in
a reduction of the bass response. Down to
100,000 ohms may be used if desired. On
the other hand, to preserve the higher
frequencies the higher value of volume
control should be used and a condenser
should be included across the control as

191

2
%27

PreTe et - ..?;._..
[ ’;
- %

 Aras

S
I
A/

sevonsen, NSV
b W

Go

Fig. 3.—Connections for a piezo-crystal pick-up.
The shunt and fixed condenser are referred to in
the fext.

shown in Fig. 3. Values from .005 to .01
mfd. may be tried. If the bass is over-
powering due to poor amplifier design or
speaker mounting a resistance may be
shunted across the pick-up—a value of
1 megohm attenuating frequencies below
1,000 cycles per second.

Needles

A point which is often overlooked is the
choice of suitable needies. Although most
of those now on the market are designed for
electrical pick-ups there are differences
which may make a considerable difference
to reproduction. For instance, a very thin
(soft tone) needle may result in a weak,
high-pitched reproduction, whereas a thick
(loud tone) needle. may result in lack of
brilliancy. Generally speaking, the half-
tone type of needle will bé found best for
all-round results, any necessary adjust-
ments being made in the design of the
amplifier or choice of volume'control. Many
listeners prefer the fibre type needle, and
provided that there is not an undue weight
on the record these are quite satisfactory.
The crystal pick-up is light and they are
therefore satisfactory with this type of
instrument.

Scratch Filters

Under normal conditions the scratch
should not be unduly prominent. Scratch
filters merely attenuate frequencies above
a certain level and thus in addition to
the elimination of the scratch or surface
noise the musical frequencies also will' be
lost. This will result in a loss of brilliancy,
and it is up to the listener to decide whether
the music is better fully balanced, but with
slight background noise, or whether an
unbalance with no background is pre-
ferable. If the records are well cared for,
good needles are msed, and the pick-up is
a good model, there should be no need for
any artificial tone devices or scratch filters.
Although a condenser across the pick-up
may cut out sufficient noise, a properly-
designed filter is preferable as this will
not be broad in its effect and will thus have a
less marked effect on the general musieal
response. The makers of the pick-up may
make some special recommendations re-
garding the use of this type of filter with
their particular instrument, giving you data
as to 1ts resonant peaks (if any), and there-
fore their recommendations should be
followed in this respect.

PRACTICAL WIRELESS
SERVICE MANUAL

By F. J. CAMM.
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TSChQikOWSkY'S Last Works

A Review of the Great Composer's Symphonies, Ballets and
Concertos, by Our Music Critic, MAURICE REEVE

LTHOUGH only three years elapsed
before the fourth symphony saw the
light, it showed that Tschaikowsky

had taken several giant’s strides forward
in his development. He passed in one
bound from a composer of good, workman-
like compositions to a creator of master-
pieces. The fiery passion, the haunting
melancholy, several innovations, ravishing
melodies and rhythms, dazzling orchestra-
tion, all these compel us to use the adjective
great to this work and its companions.

It was dedicated to ‘‘my best friend,”
none other than Mme. von Meek. When
Tantew asked whether it should be con-
sidered as programme music, he replied
that °‘ certainly it had a poetic basis.
Moreover, I must confess to you that in my
simplicity 1 had believed that the idea of
this symphony was so clear of comprehen-
sion that its general meaning could be
grasped by all without a programme.”

In a long letter to the dedicatee he said,
“The introduction is the germ of the
entire symphony. That is fate, that tragic
power which prevents the yearning for
happiness from reaching its goal which
jealously strives that happiness and peace
shall not obtain the mastery, that the
heavens shall not be free from clouds, a
power which constantly hangs over us like
the Sword of Damocles, and ceaselessly
poisons the soul. This power is over-
whelming and invincible. Nothing remains
but to submit and lament in vain.”

Its Teception was overwhelming, and a
repeat performance followed.

The Fifth Symphony

Eleven years elapsed before Tschaikow-
sky gave the fifth to the world. This
glamorous and exotic work marks a further
advance in the composer’s mastery both of
orchestral tones and architectural design.
Although the writer prefers the sixth, the
E minor would probably be voted into the
seat of preference, especially by Promenade
- Concert fans.

Chief points of interest are the very
original choice of key for the second subject
of the first movement—D major—a flat
seventh above the tonic; the large number
of subsidiary subjects preceding it, each
one of which seems important and charming
enough to be the second subject itself ; and
the introductory theme which serves as a
motto, and consequently recurs in each
movement in various disguises.

The slow movement is a perfect poem,
tender and impassioned in turn, but always
charged with romance and perfume. The
third is a most wistful waltz, taking the
place of the customary scherzo : while
the fourth is a huge, glittering conclusion :
glamorous and exciting, but perhaps a bit
garish, and the least interesting, musically,
of the lot.

Sixth Symphony

Whether preferred or not Tschaikowsky’s
sixth symphony, written in the year of his
death, is unquestionably his finest work,
and a masterpiece of symphonic writing

judged from any standpoint. It scales
heights and plumbs depths which are at
least a little loftier and a little deeper than
he touched anywhere else. And between
both he draws on the very well-springs of
humanity itself.

It is a work painted in deep purples and
rich browns, from its marvellous opening
introduction on ghost-like double basses
through which a bassoon foreshadows the
chief theme, to its wraith-like close in
equally deep valleys and shadows. The
choice of a slow movement in first move-
ment form with which to close the work
was a master-stroke, and solved many
problems which the symphonists had been
trying to solve ever since Beethoven’s death.

Many fierce and brilliant rays of sunshine
pierce the dark clouds, notably the march-
like scherzo, which is a flaw in its way, as
it seems to be alien to the general temper
of the remainder. The second movement,
a kind of scherzo and trio, is that delightful
number with five beats in a bar.

Perhaps the finest passage of orchestral
writing Tschaikowsky ever put on paper is
the recapitulation in the first movement
where, after modulating from the astound-
ing key of B flat minor, the theme is given
out in slow fortissimo in dialogue between
strings and wind.

Space compels me merely to record the
fact that Tschaikowsky also wrote, in 1885,
a programme symphony °° Manfred,” based
on Byron’s poem. Although possessing
many claims to the title of a symphony,
the work is not included in the set of
symphonies, as it is not on pure orthodox
lines. It is a splendid work, but one of the
most difficult in the orchestral repertoire.
As it also takes an hour and five minutes to
perform there is no surprise in the fact that
we do not hear it very often.

Three Ballets

Who is there who doesn’t know Tschai-
kowsky’s three famous Ballets, ‘ The
Swan Lake,” ‘ The Sleeping Beauty,” and
“The Nutcracker” ? The latter, in its
French title of Casse Noisette, might
successfully compete for the honour of
being the most widely and frequently
performed work extant. They were com-
pleted in 1875, 1890, and 1892 respectively.
The two latter, therefore, ‘represent the
master at his ripest and maturest. There is
also the “ Music for'a' Fairy Tale,” * The

Snow Maiden,”’ or *“Snegourotchka,” written -

in 1875.

This latter work, consisting of an intro-
duction and 18 numbers, so pleased the
composer that he intended composing an
opera upon the story, a fairy tale by
Ostrowsky. But during delays caused,
among other things, by a not too favour-
able reception upon its first production,
Rimsky-Korsakow stepped in and wrote
his famous opera upon the same story :
one of the most delightful and accomplished
of all Russian operas, as it also is one of
the most popular.

Tschaikowsky was certainly a king of
valse writers, and such masterpieces of

seductive rhythm and melody as those from
Casse Noisette, The Sleeping Beauty, and
Eugene Onegin would, on their own, render
that title proof against any successful chal-
lenge. They are magical in the sway they
exercise and completely capture both our
hearts and senses.

Concertos

Tschaikowsky’s concertos next demand
our attention. Two of them are master-
pieces : that for violin, in D, and the first
for piano, in B flat minor. There are also
the second for piano in G and a third
uncompleted, in E flat : together with the
*“ Variations on a Rococo Theme’ for
’cello. This is one of that instrument’s
finest works.

The story of the first piano concerto is
rather remarkable and T am sure it will
interest my readers, especially as the work
itself is so widely known and'so frequently
performed. In a long letter to Mme. von
Meelk the composer explains that, not being
a competent pianist, he decided to seck the
advice of one on matters of technique and
pianistic suitability, but not on the general
lines of the work itself. Who else would he
select for this purpose than Nicholas
Rubinstein ?

In picturesque phrases he tells how
Nicholas Gregorievich listened to the con-
certo right through without a comment of
any sort—a sinistér omen. Then, after a
pause, how he burst into torrents of abuse,
saying how it was worthless as music, and
quite impossible to play. Deeply mortified,
Tschaikowsky ordained that not one note
of it should be altered. Taking up the
despised manuscript, he sought Hans von
Bulow, who, already an admirer of his
musie, waxed enthusiastic over it and
declared it to be quite the finest thing
Tschaikowsky had at that time accom-
plished.

Consequently it bears von Bulow’s
name at its head as the dedicatee : but it
is pleasant to record that Nicholas Gre-
gorievich repented, about five years later,
to the extent that he added it to his
repertoire, and brilliantly performed it in
most of the countries of Europe.

The opinion as to its being impossible to
play makes a glaring shaft of light shine on
modern methods of piano technique, because
the numbers of pianists which play this
famous work to-day are absolutely legion,
and their ranks include many ladies.
Moiseiwitsch is one of its most brilliant
exponents, and few of my readers can have
missed all of his multitudinous performances
of it from the Promenade Concerts and
elsewhere. - Space compels me to wind up
the review of Tschaikowsky and his musie,
go I can only record, catalogue-wise, his
many other splendid works. Most notable
are the Symphonic Poems ‘‘ Romeo and
Juliet,”” ** Francesca da Rimini,” *‘ Hamlet,”
etec. The delightful Capriccio Italien, the
piano trio and the chamber works, suites
for strings, Mozartiana, hosts of songs, and
last, but not least, the overture ‘ The
Year 1812.”


http://www.cvisiontech.com

May 18th, 1940

ON Y

“A Bogy Laid”

MY paragraph under the above title in

our issue dated May 4th has brought
a reply from Mr. E. C. McKinnon, Chief
Engineer to the Chloride Electrical Storage
Co., Ltd. Thisis what he says : ““ You have
apparently regarded my analysis of the
solution to a problem appearing 1n
PracricaL WIRELESs as savouring of a
pill, and in return offer me a gilded pill as
a mark of camaraderie. My views towards
dopes of any description are already well
known.

I have before me three sets of battery
instructions issuved by .makers of repute,
and read therein :

1. Never add acid.

2. Putting acid or electrolyte into the
cells can do no good, and may do
great harm:

3. Never .add acid except on expert
advice. ]

“You claim that No. 3 lets you in and
justifies your assertion that because a
battery has been in service for some time,
the acid in it is in need of replacement, even
if this is in dircct opposition to the battery
makers’ instructions.

“ But you support your statement by the
explanation : ¢ Conditions which exist at
the average charging station result in
continued dilution of the electrolyte.
Consequently, after a long period of use the
electrolyte becomes for the main part
distilled water.’

“ Do you seriously believe that this repre-
sents present-day average service station
standards ? 1 strongly doubt it. I am
technical consultant for several hundred
charging stations, and can only conclude
that these must all be well above the
ayerage,

“ My personal views towards the general
standard of your paper on battery matters
are sincercly expressed in the article
referred to by you, wherein I stated:
¢ PracTicaL. WIRELESS deserves compli-
menting for the interesting practical hints
which it publishes from time to time.’”

I am obliged to Mr. McKinnon for his
letter. I do not, of course, question his
judgment, for in his special position he must
know far more about accumulator practice
than most. I have not the least doubt
that the Chloride Electrical Storage Com-
pany takes extreme care to see that its
own charging stations are efficiently run.
I was referring to the average charging
station, and my remarks were not intended,
ag Mr. McKinnon facetiously supposes, as
““dope.” I was not, indeed, endeavouring
to find & way out nor to be “let in.” I
am a trained engineer, and I suppose I
have had rather more to do with garages
and charging stations generally than the
average reader. It is my experience that
the average charging station—and there
are many thousands who are not Exide
Agents—is not too careful in its treatment
of accumulators. By pure coincidence a
letter arrived by the same post as Mr.
McKinnon’s letter. It came from Mr. G. E.
Cockroft, and here it is:

“ Your article in ¢ On Your Wavelength,’
in the May 4th issue, ‘A Bogy Laid,

By Thermion

reminded me of an experience I had,
which might be of interest.

“1 purchased a brand-new car accumula-
tor, and had it filled with acid and charged
at a wireless shop. Although the battery
was perfectly satisfactory for the lighting
and holding the charge, it simply refused to
work the starter.

“The electrolyte was found to be the
trouble; the acid was too weak. I often
wonder if a good battery is thrown away
sometimes.”

Splitting the Programmes

AN inventor living abroad makes a
suggestion that each item of the
programmes should be radiated from a
different station. Thus, there would be
separate stations for talks, classical music,
jazz, plays, religious services, educational
talks, and so on. Each station would trans-
mit its features for a certain number of
hours a day. This, he thinks, would
entirely get rid of the criticisms levelled at
present programmes. It is impossible to
plan a programme which in its entirety
would appeal to every listener. Under his
system listeners who have no time for any-
thing but classical music would be able to
listen in to the station which broadcasts
nothing else, and the same would apply to
the jazz and crooner fans, to those who like
plays, and so on. It would enable the
listener to switch on and listen to his
favourite subject whenever he was disposed
to do so, instead of as at present being tied
to-a particular hour. Seems to be some-
thing in the idea.

1

Trespass

A FINANCE company was recently fined

£50 for trespass. The facts are that
a man was unable to keep up the hire-pur-
chase payment on a wireless set because his
business had been wrecked by war con-
ditions. He was thus protected by, the
Courts (Emergency Powers) Act. The
finance company who were the owners of the
set broke a pane of glass in the man’s
house, severed the wireless aerial and earth
wire, and pinned a notice on a notice board
stating that a van had collected the set
owing to default in payment, and they had
therefore forced an entryand taken the set
away. Readers who are in similar circum-
stances to the plaintiff in this case should
note the result.

‘towards zero hour.

Roamio
NOTHER American word will shortly
enrich our vocabulary. Itisthe word
roamio, and it has been coined to desctibe
the Crosley car radio sets, the indication*
being that the Roamio car radio set isideal
for your Juliet. Not a bad name.

The M.LF.
I HAD a ’phone message the other day
from an individual who had been com-
missioned by the M.L.LF. to write for them
an article on a particular subject. It was
obvious that this individual knew nothing
about that subject, and I want to know
why the M.I.F. commissions those without
knowledge of a subject to write about it.
No one objects to a man endeavouring to
earn his living, but what I object to is a
man earning someone else’s living, and there
are plenty of experts on all subjects out of
work at the present time. Is the incident
I have quoted one of the reasons why so
much bilge appears in the daily papers ?

A War-time Broadcast

OW is the B.B.C. arranging and
transmitting its war-time music
programmes ? Scattered about the

residential quarters of a well-known West
Country town are B.B.C. studios and
offices, many of them, installed since war
broke out, in villas and disused parish
halls. For recitals and the smaller
ensembles the Regional studios and parish
halls are large enough, but for a studio
able to accommodate the Symphony
Orchestra, or even a section of it, it was
necessary to commandeer the conference
room at the top of one of the largest
merchant houses in the town, situated
near a busy quayside. Here, on an
average once a week, the B.B.C. Symphony
Orchestra in exile assembles to remind the
warring world that great music still exists.

Assume that you have been invited to
be present in the- studio-at one of these
important orchestral broadecasts. It is ten
o’clock in the evening. Leaving the
silent, moonlit street, you would enter a
dark doorway leading to a spacious entrance
hall whence you are whisked wpwards in a
lift to the top of the building, to find
yourself in a large, well-lighted studio in
the presence of the assembled: orchestra.
Their conductor, Sir Adrian Boult, elegant
and genial in his shirt-sleeves, strolls about
talking to friends, with one eye on the clock
whose large hand is now ticking relentlessly
An assistant with
earphones glued to his head is listening to
the introductory announcement which is
being read by an announcer in a studio
somewhere at the other end of the town, and,
as it nears its close, ‘‘ silence * is signalled.
Sir Adrian takes his stand on the rostrum
and raises his Jbaton; a red light flickers
three times, goes out, and then returns
to a steady glow, and at this signal the
conductor launches his orchestra into the
incisive opening phrase fortissimo of, say,
Beethoven’s Fifth Symphony. The B.B.C.
Symphony Orchestra, ‘“leader, Paul Beard,
cgn,ductor, Sir Adrian Boult,” is ‘“‘ on the
air.” :
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HIS week we are handing the page
over to some of those members who
have been kind enough to send us

some details of their activities and experi-
mental work, and it is hoped. that the details
quoted from the letters will be of general
interest to all members. Space prevents
us from giving each letter in detail,

Member 5110
SEN DS in details of some very fine long-
distance reception, and goes on to

state, *“ The Rx here is the usual 1-v-2
operating off a home-made -eliminator,
and for listening on a 14 me/s band I use
B.T.S. 24-70 metre coils which, when
tuned with a .0005 mfd. condenser baving
a low minimum capacity, cover most of
the 20-metre band. When I learned to
read C.W_, however, I soon discovered that
I could only tune from about 14,000 ke/s
to 14,370 ke/s, and that I was missing the
elusive DX stations at the extreme H.F.
end of the band. After looking up some
back numbers of PracricaL. WIRELESs, 1
saw I could lower the inductance slightly
by fixing a metal disc to a screwed rod so
that the disc could be moved up and
down inside the coil. This I found enabled
the set to be tuned down to about 14,480
ke/s, and the first station I received after
this modification was XUBCH in China
on C.W. 5

“The aerial here is about 50ft. long,
inoluding the lead-in. The aerial proper
is 20ft. long and 30ft. high, running north
and south. The lead-in runs in the opposite
direction, namely, east and west. I have
tried a half-wave doublet for 20 metres, but
I prefer the single wire aerial.”’

Member 6571
TH]S member gives a very good outline
of the most satisfactory procedure
for all amateurs to adopt: ‘I have been
constructing sets for the last seven years,
working my way up from the crystal,
one-valve, and two-valve stages, learning
the merits of different circuits, ete. At the
moment my Rx is an 0-v-2 with switches
to cut out the last stage when using
’phones-on a powerful station. I have come
up against one or two slight snags, (1) I
have no key to the abbreviations used by
amateurs, and (2) I have no up-to-date
list of the short-wave stations of the world.
I wonder if it is possible for you to tell me
where I could obtain them ?°’

All the abbreviations and codes used by
amateurs will be found in Newnes Short-
Wave Manual, but as regards an up-to-date
list of short-wave stations, this is admittedly
a snag at the moment, as we do not know
of any publication which would satisfy all
requirements.

Member 6567 !
HE letter from this member contains
a plea for more active support from
other short-wave enthusiasts in his district.
To quote his remarks: “ Short-wave
enthusiasts don’t seem to be very plentiful
in this district, although I believe there
are a lot in Salisbury but, unfortunately, the
Salisbury S.W. Club has closed down. My
present Rx is a home-constructed 0-v-2
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‘with transformer coupling in both stages,

and H.T. obtained from an eliminator.”” -

He goes on to stress a point which we
have always advised members to adopt.
“ And when I sit back and go over my
log it gives added pleasure to my hobby,
and I feel sure that if all members kept a
complete log of their activities and stations,
they would secure a considerable amount
of pleasure, when conditions are unsatis-
factory for listening, by reading about their
past successes and experiments.’’

This brings us to Member 6506, who has
been enthusiastic enough to send in two
extensive detailed logs concerning his
activities and reception. It would appear
that this member takes the keenest interest
in all details affecting reception conditions
and the operation of his station and, if we
may, we would like to make a little sugges-
tion to him. If it is possible for you to
make use of standard log sheets, or an
ordinary book ruled in the manner of a log
sheet, we think you would compile guite a
lot of useful information which would prove
very valuable and interesting to you during
your activities, especially when you wish to
refer to some peculiar condition or effect. If
you send us your actual log, then you leave
yourself without all the information you
may require in the future, therefore,
perhaps you would be good enough just to
let us have general extracts. Many thanks,
however, for your interest.

Member 6661
i I HAVE been doing the things which
this club stands for, for the last six
years, and my latest achievement is a five-
valve all-wave receiver using a regenerative
circuit and covering from 9 metres to 2,000
metres without breaks in the wavebands.”
Very fine work. Perhaps we shall be hear-
ing more about your activities in the near
future.

Member 6519
'HIS member sends in quite a useful
log he has compiled since February
1st, all stations being received on a Crossley
AWS, with aerial running due north and
south. He says in his letter, *“ I think that
a DX contest would be very interesting
and I am sure it would be most popular
among all members. In Pracricar. WiRg-
Lzss I think it would be a good idea if you
started giving simple S8.W. circuits, begin-
ning with a very simple one mainly for
beginners, and then go on to something
more” ambitious as expressed by Mr. E.
Andrews in his letter of April 6th.””

Member 6561

) I "HIS member é¥vidently possesses the real

enthusiasm of a genuine radio amateur,
as he has been carrying on with the good
work under rather trying conditions, but
we hope that things will be much better
in the near future.” He describes the con-
struction of a coil for one of his sets in the
following manner. “To make the coil
former I used some tracing paper, of which
I had quite a quantity. This was rolled
round a large dowel, glued, dried out and
when set was impregnated with somé copal
varnish. The windings, were eight turns of

28 D.C.C. close-wound, followed by a grid
coil (3in. from previous winding) of 12
turns of 22 S.W.G. enamelled wire turns
spaced the thickness of wire. Five-eighths-
of-an-inch from the end of this coil the
reaction coil was wound with eight turns,
close-wound, of 28 D.C.C. The completed
coil tuned the 21 to 45-metre band, and
gave really excellent results on the 31-metre
section. I had quite a little trouble with the
grid circuit before I managed to get reaction
satisfactory. However, looking through
back issues of PracricaL WIReLESS I was
struck by the fact that A. W. Mann always
specifies a .0001 mfd. grid condenser and a
5 meg. grid leak in all his circuits. I decided
to try these values and was amazed at the
difference in ease of operation.”’

Here is a letter from a non-member and
we are including it on this page as we think
that his remarks will provide interesting
reading to all interested in S.W. work.

““1 was interested in your article in the
issue of May 4th. 1 think there is one
point that is worth stressing in the con-
troversy of Buyers versus Builders of short-
wave receivers. In all cases where logs are
published the type of receiver should be
stated and whether commercial or home-
constructed. Readers could then form a
pretty accurate idea of the operating skill
involved.

“If you do run a DX contest run it in
two sections, one for the build-it-at-home
men, and one for the owners of commercial
receivers. Apart from being fairer this
should give interesting results and some
illuminating comparisons. If you don’t
divide the contest, you, I think, are liable
to fall into the same state as some of your
American contemporaries. The winner of
the contest will be the man who can afford
to operate a dual diversity receiver and the
keen amateur with a small set will be left
in the cold.

“I have been a keen short-wave listener
for years but (1) I don’t listen on the
amateur bands, (2) I haven’t a great deal
of use for them, (3) I never have collected-a
card, (4) I don’t belong to a society and
have no intention of joining one, (5) I like
PracTioaL WrrzLess but I don’t like the
designs for short-wavers with untuned H.F.
stages, as they are not selective enough for
present-day use, (6) Your recently published
* Short-wave Manual’ is very well worth
the money.”’—J. 8. M. (Muswell Hill).

From tﬂe details already published about
the propoged DX contest, members will
have seen that we had mot overlooked the
points raised by the above reader as we
fully realise that it would not be fair to
consider results without taking into acconnt
the type of receiver used.

PRACTICAL WIRELESS
SERVICE MANUAL

By F. ). CAMM.

From all Booksellers 6/- net, or by post

6/6 direct from the Publishers, George

Newnes, Ltd. (Book Dept.), Tower

House, Southampton Street, Strand,
London, W.C.2.
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Pull-in Tuning Circuits

PRACTICAL WIRELESS

Interesting Details of Some New

Superhet

ANY kinds of pull-in tuning circuits
are now known in which a react-
ance is effectively connected in

parallel with the tuned circuit of the oscilla-
tor and controlled in magnitude by a bias
developed by a discriminator. It can be
shown that if the pull-in tuning-is to be
equally effective at all frequenciesin a wave-
band, the reactance introduced into the
oscillator circuit should not vary with
frequency, but only with the magnitude
of the control bias applied to it by the
discriminator.

It is found that this condition is not
satisfied either by a shunt capacity or by a
shunt inductance, although the latter gives

Circuit

Arrangements

Constant Frequency Shift.

In order to obtain a‘constant frequency
shift, assuming that the oscillator A.C.
voltage has approximately constant ampli-
tude, the grid A.C. voltage is limited to a
fixed value, in fact, approximately to the
value which it has at the lowest tuning
frequency. This limitation is effected by
means of the two rectifiers Gl and G2
(diodes or dry rectifiers), of which the one is
connected to the cathode, and the other
to the anode at the junction point of the
resistance W and the coupling condenser
CK. These are so biased that the two
rectifiers limit respectively the two half-

g
L
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ual
by knob K.

rise to less variation with frequency than
the fermer, and the purpose of this article
is to describe some ways in which the
desired econdition can be realised in
practice.

The most usual methéd employed for
introducing the shunt reactance into the
oscillator circuit is to connect the anode/
cathode path of valve provided with back-
coupling in phase quadrature across the
oscillator circuit. An example of this type
of circuit is shown in Fig. 1, in which the
valve F is provided with feedback via
condenser Cp and resistance R and is con-
nected in shunt with the oscillator circuit
LC. The discriminator D applies a control
bias to the grid G of the valve F via
resistance RG and thus controls the slope
of the valve F' and therefore the reactance
introduced into the circuit LC.

If no means are provided for additionally

influencing the alternating voltage ampli- .

tude normally appearing at R and led
thenoe to the grid, then with the anode
A.€C. amplitude constant, the grid A.C.
amplitude would be greater at the upper
than at the lower end of the tuning fre-
quency range : and in fact the grid A.C.
amplitude, and hence the amplitude of
the anode A.C. current which is out of
phase with the anode A.C. voltage, increase
proportionally with the frequency. The
regulating valve would then operate as a
capacity. The frequency shift in this case
would also be proportional to the fre-
quency.

The bias

waves. voltages are tapped
from the divided cathode resistance
of the frequency regulating valve in such a
way that the lower end of the potential
divider resistance R is connected with the
centre tap, the anode of the rectifier G1
with the earthed lower end of the cathode
resistance, and the cathode of the rectifier
G2 with the upper (cathode) end of the
cathode resistance. In this case the
frequency regulating valve operates as a
reactance whose magnitude is practically
independent of frequency.

The regulation of the valve F is carried
out by means of the frequency regulating

Fig. 1. (Left).—A usual
arrangement of the pull-
in 'uains circuil,

Fig. 3. (Right).—Man-
confrol is propided
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voltage led to
the grid G via
the leak resist-
ance RG, which
voltage is de-
rived in the
usual way from
the regulating
voltage genera-
tor D, con-
nected to the
output of the IF. amplifier Z. The
L.F. amplifier N and loudspeaker L are
also of the usual type.

In place of the potential divider Cp,
R, it is also possible to use a type which
would itself cause the regulating valve to
operate as an inductance, e.g., if Cp were
replaced by a high resistance and R -by a
condenser. The amplitude of the grid
A.C. voltage is then smallest at the high

% 1]

Fig. 2.—A five-grid valve
for the special arrangement

described hcre.

frequencies, and must be held at this
value by means of the limiting device, in
order to obtain a reactance of constant
absolute magnitude.

Modulating Range

The limitation of the grid A.C. voltage
may in some cases also be brought about
by the characteristic of the control grid
Gl itself. In this case it is desirable
(see Fig. 2) to make the positive bias on the
screen grid 81, following the grid G1 fairly
small, so that the modulating range,
defined at the upper limit by the onset of

(Continued on next page )
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Fig. 4 —Another scheme
which produces the same
result as Fig. 1.
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grid current and at the lower limit by the
zero value of anode current, is sufficiently
small. The regulation must in this case be
done by an auxiliary control grid G2.

In the case where the oscillator-voltage
amplitude varies over the tuning range,
the general condition for the regulating
valve to operate as frequency-independent-
reactance takes the form that an always-
constant fraction of the anode A.C.
voltage must be fod back out of phase to
the control grid. As shown in Fig. 3, this
may, for example, be done by mechanically
coupling to the adjusting knob K, which
varies the self-inductance L, a sliding
contact A on the potential divider resist-

HT+

o

o=

N
e}
b
4
1
28
X

R’

Fig. 5—Rectified voltage is applied here to
the 4th grid.

ance R. This contact is connected with
the control-grid via the block condenser
CK. If at the upper end of the frequency-
tuning range the contact A is displaced in
the direction of the earthed lower end, in an
appropriate manner, then a constant degree
of feedback, and hence a constant-frequency
shift may be achieved.

In certain cases the resistance R may be
‘of the temperature-dependent type, in
particular it may be an indirectly heated
resistance whose heating current is varied
appropriately by the adjusting knob K.

Cp and R are changed over and made
of suitable magnitude, as mentioned above,
then it is desirable to make the condenser
of the rotating type, and to rotate it in the
same sense as the variometers by means of
the adjusting knob K.

Varying Bias Voltage

With a circuit as in Fig. 1, in order to
maintain the degree of feedback even
with respect to fluctuation of amplitude
of the A.C. voltage lying between anode
and cathode of the regulating valve F,
the bias voltage of the limiting rectifiers
G1 and G2 may be allowed to vary auto-
matically in dependence of the anode
A.C. voltage amplitude, these bias voltages-
being generated, say, by rectification of
the anode A.C. voltage. This may be
achieved, as for example in Fig. 4, by
connecting between the anode and the
lower end of the cathode resistance a
series circuit consisting of resistance Rl,
rectifier G1, and condenser Cl in parallei
with leak resistance W1. The cathode of
the rectifier Gl is connected with the
upper plate of the condenser Cl, which
charges up negatively. Gl is thereby
biased by a steady voltage whose magni-
tude is a constant fraction of the anode
A.C. voltage amplitude, and limits the
amplitude of the positive half-wave of
the grid A.C. voltage to this value. It is
assumed here that the potential divider
R1, G'1, Wl is of relatively low ohmic value
in comparison with the potential divider
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Cp, R, which produces the phase displace-
ment ; or that the resistance W is suffi-
ciently high. In a corresponding way the
rectifier G2 is also biased. The regulating
valve F, whose amplification can be
controlled by variation of grid bias voltage,
and which here takes the form of a triode,
thus operates over a wide range of fre-
quencies and amplitudes as a reactance of
constant magnitude. Such a circuit has
application for other purposes also. If no
means are provided for maintaining at a
constant fraction the fed-back out-of-
{)hase voltage throughout the tuning range,
hen it is possible to achieve constancy
of the reactance represented by the valve
with regard to frequency variations by

HI+

H I+

Fig. 6.—Another scheme which is ideal
for the medium-waveband.

additionally varying the amplification of
the valve corresponding to the variation of
oscillator frequency. This ean be done,
say, by arranging that with a valve which
is actually connected up as a capacity the
contact of a D.C. potential divider is
shifted with the tuning, thus varying the
potential of an auxiliary control grid in
such a way that at the upper end of the
tuning frequeney range the amplification
is less than at the lower end. It is also
possible to rectify the oscillator A.C.
voltage via a frequency dependent member,
and to use the D.C. voltage generated.for
amplitude regulation. Such an arrangement
is shown in Fig. 5. Here an additional
potential divider Cp’, R’, is in parallel
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with the valve. The A.C. voltage at R’
whose amplitude may increase with fre-
quency, is rectified. The resulting negative
D.C. voltage regulates the amplification
at the grid 82. The regulation may also
be undertaken at the screen grid, the
modulating range for the regulating voltage
being different.

Frequency-dependent Regulation

It is, of course, also possible to connect
up the valve itself as an inductance, and to
regulate the amplification or modulating
range in the opposite sense to the ahove,
in dependence of the frequency, so that
the amplification or modulating range
increases roughly proportionally with the:
frequency.

This frequency-dependent regulation of
amplification may in ‘all cases be done by
means of the screen grid instead of a
second control grid. Moreover, instead
of this type of frequency-dependent regu-
lation of amplification, use may be made of
a frequency-dependent regulation of the
limitation of the re-tuning control voltage.
In the last mentioned case, in which the
valve itself is connected as an inductance,
the effective re-tune regulating voltage
would have to be limited to a smaller
value at the lower end of the tuning
frequency range than at the upper end
(e.g., by rectifiers with frequency dependent
bias voltage). Fig. 6 shows a further
circuit by means of which it can be achieved
quite simply that “within a frequency
range, which may, for example, be the
broadcast range of 200 to 600 m., the fre-
quency shift fluctuates by 20 per. cent. at
the most. In series with the potential
divider condenser Cp is a coil L which is
coupled to the coil L’ of a second potential
divider R’L’ in such a way that the voltage
transmitted is in phase with the voltage at
Cp and is greater than the opposed phase
voltage arising at L due to the current of
the potential divider R, Cp, L.  Values
must be so adjusted that the difference in
voltage arising at L is roughly equal to the
co-phasal voltage at Cp at the geometric
mean value of the frequency range. CKI1
and CK2 are blocking condensers.

In place of the potential divider Cp, R,
which effects the phase displacement, it is,
of course, possible to substitute a more
complicated network.

PROGRAMME NOTES

Empire Day Programme: May 24th

HIS year Empire Day will, no doubt,
have a special significance for millions
of listeners. Since the outbreak of war,
members of the British Commonwealth
all over the world have crossed the seas to
Britain, and this rallying will be reflected
in the Empire Day broadcast from London.
Every man and woman taking part in the
programme will have been born and
brought up outside the British Isles, though
all will come from lands marked red on the
map.

The programme will be devised and pro-
duced by John Gough, himself a native of
Tasmania, who will gather together some
twenty or thirty people, of different ages,
walks of life and colour, all united by the
firm though impalpable bond of their
loyalty.

Studio Variety

EE Midland artists are to take part
in a studio variety broadcast for the
Forces on May 20th. They are: Jimmy

Donovan, saxophonist, with Jack Wilson
and his Versatile Five, and in the last war
an Acting Drum Major ; Barney Johnson,
who tells Black Country stories; and
Jack Hill, the Birmingham pianist and
cOmposer.

Recital by Famous Blind Organist
R. ALFRED HOLLINS, who was born
blind but who showed such musical
talent that he played Beethoven’s famous
“Emperor” Concerto at the Crystal
Palace when he was guite a boy, and was
led to a piano in Windsor Castle at the age
of sixteen to play to Queen Victoria, will
give a recital on May 17th on the organ of
St. George’s (West) Church; Edinburgh.
Dr. Hollins is not merely one of the most
noted organists in Scotland, but has
appeared in Berlin, Brussels, the United
States, Australia, and South Africa. His
programme on May 17th will include two
of his own compositions, * Siciliana >’ and
“ Bourrée.” He will end his programme
with his own arrangement of Gounod’s
“ Marche Militaire.”’
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Practical Hint

Making Multiple Connections
HEN a number of connections have to
be taken to the same poinrt, as, for
example, when wiring up several fixed
condensers or resistances of the wire-end
type, an excellent method is that illustrated
in the accompanying drawing. It wil