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No.1 Out To-day

PAEE INSIDE! LARGE SCALE MAP OF THE WESTERN FROL DIFFERENT FROM ANYTHING YOU

T“E n g HAVE SEEN BEFORE, AND BETTER!
WEEKLY «=g=HE WAR WEEKLY * is the most impor-

tant publication since the outbreak of
hostilities. Carefully planned and conceived,
it provides each week a dramatic record in
picture and narrative of the progress of the
conflict on all fronts.

World-famous writers contribute to its pages
—and they tell you the things you want to
know. Skilled artists supply diagrams and
maps, and large reconstructed pictures which
illustrate graphically what is really happening;
while a big supplement of striking photo-
graphs from the Western Front and Neutral
sources is printed by the lifelike photogravure
process.

“THE WAR WEEKLY ” is an authoritative
and unforgettable record for every home in
the land—a record of the bravery and de-
EAROUS votion of the men and women engaged in
VIVID WEEK-TO-WEEX RECORD OF THE WAR BY CRAPHS the struggle to save civilization from Nazi
WRITERS, SCORES OF wouzfg!;; PHOTO d domination.

DIABRAMS AR

e e ph——— g L

WORLD-FAMOUS AUTHORITIES

who contribute to

«“THE WAR WEEKLY” No. |
SIR HUBERT GOUGH, G.C.B.

Commander of the valiant Fifth Army in the last war.
He writes in No. | oa * Hitler's Lost Horizon—The Baltic.”

RT. HON. A. DUFF COOPER, M.P.

One of the most outspoken opponents of the Nazi regime.
His contribution to No. ['is *“The Man who will slay the
Nazi Dragon.”

MADAME TABOUIS

Europe’s greatest political writer —the one woman Hitler

fears. She deals in No. | with Germanys
Russian Gambie.
MAJOR-GEN. A. C. TEMPERLEY, T H E
€.B., CMG,, D.S.O.
The celebrated writer on military “affairs who
has held many staff appointments.
“ Can we smash through the Siegfried Line ?”
he asks in No. | of *“ The War Weekly.” N
ELLEN WILKINSON, M.P. D EVERY o e WEE
o age
¢ FRIDAY

to-day

A. G. MACDONELL, etc.
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ROUND THE WORLD OF WIRELESS

Pick-up Factors
HE use of a gramophone pick-up is
often accompanied by complaints
that the gramophone records are worn out
more quickly than when a standard
acoustic gramophone is employed. This,
of cowrze, indicates that the pick-up is
being wrongly used, as the eclectrical
pick-up has the needle held morve or less
freely so that it does not wear the sides of
the record. On the other hand, a standard
sound-box has a fairly stiff mica or metal
diaphragm which holds the needle rigidly
and it accordingly exercises more wear
and tear than the clectrical reproducers.
It is, however, essential to see that the
pick-up is so mounted that the correct
tracking angle is followed and also that
other factors are followed—according to
the makers’ instructions. Any broadcast
receiver which gives reasonable quality of
reproduction will also give reasonable
reproduction with a pick-up, but in many
cases better quality will be obtained from
records than from radio. There is a right
and a wrong way of using a pick-up, and
in this issue we give some further details
on this interesting topic. Remember
always, however, that the set makers’ and
the pick-up makers’ instructions must be
followed if the best is to be obtained from
their respective products.

B.B.C. Symphony Orchestra

THE B.B.C. announces that the Sym-
phony Orchestra is to visit the

Colston Hall. Bristol, weekly on Wednesday

beginning November 1st. The concerts

start at 7 p.m. and finish at 9 p.m. Prices

will be popnlar and full details of pro-

oo oepugd

Editorial and Advertisement Offices ;
 Practical Wireless,’’ George Newnes, Ltd.,
Tower House, Southampton Street, Strand,

C. 28 ‘Phone: Temple Bar 4363.

Telegrams ; Newnes, Rand, London.
Registered at the G.P.O. as a newspaper and
for tr ission by Canadian M ine Post.

The Editor will be pleased to consider articles of ¢
proctical nature sudable for publication in
PrACTICAL WIRELESS. Such articles should be
writlen on one side of the paper anly, and should
contain the nanie and uddress of the sender. W hilst
the Editor does not hold himself responzible for
manuseripts, every effort will be made to return
them if a stummped and addressed envclope is
enclosed.  All correspondence intended for the
Fditor should be addressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Lid., Tower House,
Southamplon Street, Strand, W.C.2.

Owing 10 the rapid progress in the design of
; wircless apparatus and to our efforts to keep our
it readers in touch with the latest developmen/s, we give
no warranty that apparatus deseribed in our
columns is not the subject of letiers patent.

Copyright in all drawings, photographs and
= articles published in PRACTICAE WIRELESS 15
specifically reserved throughout the countrivs signa-
tory to the Berne Convention and the U.S.A.
Reproductions or imilations of any of these are
therefore expressly forbidden. PRACTIOAL WIRE-

LESS incorporates ** Amateur Wireless.”
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grammes and solo artists will be announced
shortly. The first concert (November 1st)
is being conducted by Sir Adrian Boult.

Television Teaser
EAR that he might go suddenly mad
is bothering Wilfred Guenther, co-
ordinator of facsimile, television and short-
wave at American station WLW. Guen-
ther’s dog recently engaged in a serap with
a neighbour’s dog. It devecloped that the
neiglx%our’s dog had rabies. After the
fight, Guenther picked up his dog and,
although the pet is inoculated against
rabies, thinks that some of the poisonous
saliva from the mad dog might have been
on his dog’s hair when he picked it up. * If
1 start frothing at the mouth—scram, and
scram fast,”” Guenther has advised his
fellow workers.

“ The People of France”

OLLOWING up the success of the

recent broadcast of ““The Spirit of
Poland,”” Moray McLaren, Assistant
Director of Features and
Drama, is arranging a pro-
gramme on the theme of
France. This is entitled
*“The People of France,”
and - will be hecard on
November 4th.

The subject being much
too vast to bec treated as a |
whole in one programme,
McLaren plans to take some
small part of France—some
little town perhaps—as a
sort of microcosm of the
whole country and show how
its people represent the
qualities of the whole. He
hopes to get the collabora-
tion of Frenclunen who will
come to the microphone
and also lovers of France.
“The People of France’’
will not be so much a
dramatic programme as a
descriptive and ° evocative
one. Moray McLaren will
handle preduction.

Baird Bomb Detector
BAIRD TELEVISION
have been turning their
scientific abilities to war-
time use, and it is announc-
ed that they have succeeded
in developing a secnsitive
photo-electric detector for =&
indicating the presence of

magnesium flash powder ignited 260 feet
distant.

Red and Blue Networks
HOUSANDS of cyes in Greater Cinein-
nati were attracted to brilliant red
and blue lights on"the top of Carew Tower,
the city’s tallest building, recently. Putting
them there was the idea of Cecil Carmichael,
press relations director of WLW, to call
attention to the fact that the N.B.C.
Red and Blue network programmes were
now to be licard exclusively on WLW and
its sister station WSAI,

Wireless Register
‘HE  British 1Institution of Radio
Engincers (Duke Street House, Dule
Street, London, W.1), after consultation
with the authoritics, has arranged to
compile a register of its members and
others who are anxious to take some part
in the National Service Work where their
radio training and experience can be
utilised.

incendiary bombs and fires. A Frances Day Penny Fund, for providing gifts for members of the
The apparatus is so sensitive fighting seyvices, was recently inaugurated. ~ Above is Miss Frances

that it will operate from the Day and
flare from 10 grams of

Capt. E. B. Hambro, of the 15th Hussars, counting some
of the initial collection. £15 in coppers is in the ** glass.”
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Making 465 Kcls

I.F. Transformers ...

Complete Winding Data and Details for

Constructing Three

Different Types of

Variable-selectivity Transformer

OME time ago we published con-
structional data of coils and L.F.
transformers of different kinds, and

many of the issues describing these com-
ponents are now out of print. We have
received, however, many requests for con-
structional data of IF. transformers
suitable for use in modern superhets, and as
the majority of modern coils are designed
for an LF. of 465 ke/s, the 465 transformer
must be used. We are therefore giving
below a reprint of the main constructional
details of transformers of this type. Fig. 1
shows the constructional details from which
it will be seen that the primary and second-
ary coils are wound on ribbed ebonite
formers, and these are tightly fitted on to
a length of wooden dowel rod arranged
inside a screening box. A transformer to
tune to 465 kc/s—which approximates to
an equivalent wavelength of 650 metres—
can be made by using 120 turns of 36-gauge
d.c.c. or enamelled wire for primary and
for secondary. This is the total number of
turns on each former, although they are split
up into sections to minimise self-capacity.

Connections

The transformer can be used as shown in
the circuit in Fig. 2, by connecting a
.0003-mfd. pre-set condenser across each
winding for trimming purposes. Incident-
ally, it is better to employ one of the new
types of trimmer on steatite or similar
bares, such as are made by Polar, Bulgin
ard oshers. These condensers, besides being
som what more efficient than older types,
have a lower minimum capacity and are
considerably more compact.
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By following the form of construction ‘

shown in Fig. 1, it is easily possible to alter
the coupling between primary
secondary and thus to vary the bandwidth
covered ; in other words, to obtain variable
selectivity, which is a valuable asset in
many modern superhets. The only objec-
tion is that the selectivity cannot be varied
by means of an external control, and is
therefore only pre-set, being adjustable
only after removing the sereening can and
probing inside the set.
“Top-capacity ” Variable Selec-

tivity

There are, howevey, various methods of
providing an external adjustment, one of
the simplest being by using a .0001-mfd.

0003mA.
PRE-SET

Fig. 2.—Connections for the transformer

shown in Fig. 1.
variable condenser to provide * top-
capacity '’ band-pass coupling. 1t is wired

between the high-potential ends of the
windings, as shown in Fig, 3—between the
anode terminal of the primary and the grid
terminal of the secondary. When using
this system the I.F. transformer should be
mounted near to the panel control so that
extremely short leads can be used between
the condenser and the transformer. Still
further to assist in eliminating unwanted
““ pick-up’’ and coupling, it is often an
advantage to screen the leads. With the
arrangement dcscribed, preliminary adjust-
ment can be made by varying the distance
between the two coils, the variable con-
denser being used only when the set is
tuned to a signal. In general, it will be

]<_

o}

\
N WINDINGS 36 SwG-
ENAMELLED " °

Fig. 1.—The simplest form of home-made LF. transformer—for which an erdinary cylindr ca
' screen may be used.

and -
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FORMER
Fig. 5.—How to connect a variable resistance

for varying the selectivity.

found that the coils must be well separated,
for otherwise the coupling will be too
great.

“000Imfd ' .
a7 (VARIABLE)
f
7
F=——2GRID

E. orAMC.

Fig. 3.—Houw to obtain variable selectivity,
by means of a small variable condenser.

Moving Coil

Another arrangement is to mount the
two coils so that one of them can be rotated
—in rather the same manner as one of the
windings of the once-popular variometer
could be moved. The idea is shown in
Fig. 4, where it will be seen that the
secondary winding is mounted on a length
of serewed brass rod passing through the
(Continued on page 164)

o8
PRIMARY, |

Fig.” 4—An allernative variable seleétivity
scheme.
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D.C. HIGH-TENSION ELIMINATOR

AND L.T.

CHARGERS

Technical and Practical Details Relating
to Direct Current Operated Equipment

By L. O.

N spite of the progress which has
been made by the various electricity
supply companies with the changing

over of direct current supplies to alternating,
there are still many towns and districts
using D.C., and consequently there is
always a steady demand for eliminators
and L.T. chargers suitable for such supplies.
Although D.C. can provide a very handy
source of voltage and unlimited current,
so far as the average constructor is con:
cerned there are many who bemoan the
fact that their electricity supply is not A.C.

L.F CHOKE
UN::MOO ED l i SMOOTHED
06
CONDENSERS
Fig. |.—The essentials of a smoothing circuit.

The condensers can be 4 mfd. or 8 mfd.

While admitting that D.C. voltages cannot
be stepped up so conveniently as A.C.,
it must be realised that it does offer definite
advantages in other directions. For ex-
ample, it is well known that an A.C.
supply can be stepped up or down by
making use of a suitable type of trans-
former, a component, which, by reason
of the ratio of its primary winding to its
secondary winding, will increase or decrease
the initial applied voltage.

This characteristic of A.C. is certainly
very handy, but it does not alter the
fact that one is still dealing with alter-
nating current, which in its natural statc
" is totally unsuited as a source of H.T.;
therefore, one has to employ some form of
rectifier, either wvalve or metal rectifier,
to cenvert it to direct current. Unfortun-
ately, the completve conversion does not
end there, owing to the fact that no rectifier
is perfect, and a very pronounced ripple,
which would manifest itself aurally as a
violent hum, would still be present in the
rectified current. To overcome this, it
becomes necessary to make additions to the
circuit in the form of a suitable smoothing
choke and at least two large capacity
condensers, these having the effect of
smoothing out practically all ripple and thus
rendering the current suitable for use as
high tension for a receiver or amplifier.

It will be appreciated that the com-
ponents mentioned above naturally make
the cost of the mains equipment something
to be considered, and it is in this direction
that a D.C. supply scores, as it does not call
for any transformer or rectifier, while its
smoothing section need not be as claborate
or make use of such high-voltage condensers.

Aguinst this, however, there is the snag,
if it docs really amount to such, that the
initial supply cannot be stepped up in
such a simple manner as A.C. if voltages
higher than those of the supply are required.
In the early days of radio this was much
more serious than it is to-day. With the
development of the modern valves and the

SPARKS

introduction of negative feed-back, to
mention but twvo main items, it is now
possible to get all the power and guality
usually required for normal use, so the
question of limited voltages does not,
therefore, become such a detrimental
factor as it would at first appear.

High-tension Eliminator

For the reason which will be explained
later, it is not possible to give a definite
design for an eliminator, as, apart from
other considerations, it is very doubtful
if any two constructors will have identical
requirements as regards the number of
H.T. feeds and the values of the voltages
desired. In view of this, the details given
in this article must be taken as the basis
for each constructor to use to develop a
finished unit which will satisfy his own

particular demands, and, provided the
essential features are embodied, there is
no reason why a highly satisfactory

eliminator should not be made.

Assuming that the electricity supply
mains have a voltage between 200 and
250, which is the standard of most supply
companies, the first problem to be tackled
is the elimination of any ripple which might
be present, as it must not be overlooked
that in spite of the fact that the supply i is
D.C.,, it does not mean that it is ** pure ”
enough for such purposcs as we have in

Asxmple and almost universal smoothing
arrangement can be formed with a good
.make of L.F. choke in conjunction with
‘two fixed condensers, each having a
capacity of, say, 4 or 8 mfds. The manner

+A
+A
+A
R4 5 —=o0
C R3 VWO C
0 R MAWMO D
R2 Fd

A 3 £ =

e L
- 3

b ©)

Fig. 3.—Three resistance networks suitable for
voltage dropping end dividing.

@

in which these are connected is shown in
Fig. 1, where it will be noted that the L.F.
choke is in series with the positive side of
the supply, and the condensers are in
parallel with or across the mains, one on
each side of the choke.

The condensers must have a voltage
rating in excess of the voltage of the supply
for example, 350 volt working, and those
having a rating below 250 volts D.C. should
certainly not be used. In this direction,
there is also another point to observe.
It is now quite common practice to use
electrolytic condensers when large capacities
are required, but owing to the fact that the

N ! HIGH
40y

* vourace
c O 120vOoLTS
oC » O 8ovOLTS
! l €O 6ovoLTS
-0—4 ¢ O~
Fig. 2.—Indicates possible voltage tappings

required for an average installation.

connections of these types have to be made
with due regard to the positive and negative
side of the circuit, particular care must
be taken if such condensers are embodied
in the design to see that the connections
to the mains are correct as rcgards polarity,
otherwise, serious harm can be done to the
condensers. Ordinary fixed condensers of
the Mansbridge type do not, of course,
necessitate such considerations.

The L.F. choke should be selected with
care. For cfficient smoothing it is necessary
for it to have an inductance of 20 to 25
henries at, say, 50 mAs for average require-
ments, although if the receiver or amplifier
has a higher current consumption than this,
then one having the same inductance value
at the higher current must be obtained.

Voltage Dividing and Dropping

So far, according to Fig. 1, the voltage
across the points A B will be slightly less
than that of the mains, as soon as any
current is flowing in the circuit. The reason
for this will be obvious a little later. While
this value might be suitable for the output
stage, if a suitable valve isin use, it is very
unlikely that it will do for other parts of
a normal battery-operated receiver, so
same means must be incorporated for pro-
viding lower voltages to suit individual
circuit reguirements.

From Ohm’s Law, which, as every con-
stractor should know, states that for a D.C.
circuit “ the current (I) flowing equals the
voltage (E) d1v1dcd by the resistance (R)
of the circuit,” it will be seen that before
any arrangements can be made for voltage
dividing or dropping, fwo factors must be
known. Let us consider Fig. 2, which is
intended to represent possnble voltages
which might be required, and as the voltage
(Fig. 1) will have to be reduced by
resistances to the lower values, it will be
appreciated that the current consumption
of the circuits which will be connected to
the points C, D and E must be known, either
by measurement or calculation, before the
necessary resistance values can be deter-
mined. For example, supposing that the
voltage at A is 200 volts, and that the
current flowing in C, D and E is 10 mAs,
5 mAs and 2 mAs respectively. How does
one calculate the resistance values ?

Resistance Networks
An examination of Fig. 3 will reveal three
resistahce networks, all of which can be
used to produce the required results. The
system shown on the left is nothing more
than simple series resistances, whose values
are selected according to the current
flowing in each circuit and the voltage
required, and can, therefore, be calculated

in the following manner.
hm’s Law can be rearranged thus:

R (Resistance)= —E _(Volta), but when deal-
I(Current)

ing with current values usually associated
with the H.T. side of a receiver, we must

(Continued on page 164.)
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HE serious bugbear of fading has been
practically eliminated on the medium-
and long-wave bands, due to the

application of various improved and modi-
fied systems of automatic volume control,
but the same cannot be said of the short
waves, unfortunately. As a matter of fact,
the question of compensating for fading
on short waves is an important one, and is
surrounded by many difficuities, many of
which cannot be appreciated until experi-
ments are taken in hand.

High- and Low-speed

Fading

Before considering
possible solutions of the
problem let us consider
the type of fading "which
takes place on short-wave
signals, for without a know-
ledge of this the matter
cannot be studied seriously.
In the first place it must
be remembered that there
are two entirely different
kinds of fading with which
we have to contend;
somnetimes one particular
kind is manifest, sometimes
the other, and frequently
both together. Normal
slow fading, such as occurs
on the mediumn waves, is
not always very trouble-
some when use is made
of & modern and highly-
sensitive receiver, but high-
speed fading is not only
difficult to cope with, but
i3 just as troublesome no matter what
kind of receiver is cmployed.

Slow fading is, of course, more pro-
nounced on short waves than on broadeast
frequencies, and the strength of signals
varies to a far greater extent. In fact,
in many cases signal strength varies from
full loudspeaker volume to inaudibility,
even when using a well-designed superhet.
And since all normal forms of A.V.C.
function by virtue of the fact that they cause
the sensitivity of the high-frequency or
intermediate-frequency valves to be reduced
as signal strength increases it is evident
that they can have no effect on a signal
which has become particularly weak. This
is a point which is frequently overlooked,
despite the fact that the principle is
fundamental.

Why A.V.C. is Ineffective

It can be appreciated from this that
A.V.C. can never ensure anything approach-
ing uniform signal strength on short-wave
signals until, and unless, we find a means of
obtaining an almost unlimited degree of
H.F. amplification. There is another impor-
tant point, which is that fading on short-
waves appears to differ from that on other

PRACTICAL WIRELESS

-WAVE
SECTION

3\ FADING AND A.V.C. ON SHORT WAVES

In This Article the Writer Suggests that Short-
wave Fading Cannot be Compensated by Any
» Existing Means, and Gives Reasons for His
" Assertions. You May or May Not Agree with

the Conclusions Drawn.

wavebands in that the wavelength of the
signal varies slightly, or that fading is
more pronounced on one sideband than on
the other—in making this statement it is
being assumed that there are such things
as sidebands, although a few eminent
scientists tell us that there are not. Which-
ever of these two effects actually applies it is
a fact that signal distortion takes place at the
same time as the signals fade; most short-
wave enthusiasts will have observed this.

The new Invicta 5-valve all-wave A.C. superhet, with
push-button and spin-wheel manual tuning.

Make These Tests

We arc not considering the technical
reasons for fading at the moment, so it is not
proposed to go more deeply into this

November 4th, 1939

question from the theoretical aspect, but
it 1s suggested that readers tune to a signal
that is subject to considerable fading
and observe the effect of slightly modifying
the tuning when fading commences. If
-band-spread tuning is employed, and if the
low-capacity tuning condenser is provided
with an accurate slow-motion control, it
will generally be found that the degree of
fading can be reduced by * following *’ the
signal with the tuning control.

If the receiver is provided with a tonc
control it will also prove interesting to
observe the difference which this makes at
varying signal intensities. There is ample
scope for experiment along these lines, and
itis quite likely that some reader may evolve
a gystem of fading compensation if he is
sufficiently interested to pursue experiments
mn this direction.

From what has been stated above it should
not be concluded that A.V.C. is always
completely useless on short waves, but it
should be borne in mind that it cannot be as
effective as might be desired. - Special
circuits, and, indeed, special receivers,
have been introduced in an endeavour to
overcome the trouble.

Rapid Fading

High-speed fading, in the experience of
the writer, is not reduced at all by the use
of A.V.C. On the other hand, it has often
been found that the trouble is accentuated,
especially if there is an appreciable * time
lag” in the circuit due to the incorrect
choice of decoupling condensers and resist-
ances. As a result of this, the correcting
bias voltage is often applied to the controlled
valves just at the moment when the signal
has attained a lower intensity, the result
being a partial paralysing of the set. In
other words, the fading is doubled in effect,
and signal strength may easily fall to zero.
It i1s because of this that even a well-
arranged system of A.V.C. often renders
reception much worse than that obtained
when A.V.C. is not employed.

It has not been the intention in this article
to condemn automatic volume control,
but merely to show its ineffectiveness for
short-wave reception. There may be readers
who disagree with some of the above state-
ments, and there may be some who will
claim to have found A.V.C. the system
definitely worth while. If there are any
such it would be interesting to learn of their
views, since the conclusions drawn and
stated above are not the result of theoretical
philanderings with the subject, but have
been drawn from experiments extending
over the past few years.

ELECTRICAL ZOOMING

NE of the advantages associated with
the image dissector form of eleetron
camera is the ease with which the electrical
focus can be changed so as to produce close-
up pictures of any selected section of a
scene, without in any way making adjust-
ments to the optical focus. Either by
manipulating a series of switches, or using
a single knob rotation, enlargements can
be made rapidly, and this avoids either
camera movement or quick alterations to
the lenses. Many have wondered whether
the storage type of camera using the photo-
electric mosaic can be employed in a similar
manner. The answer is in the affirmative,
by the simple expedient of reducing the
size of the electron beam scan. A great
reduction in scan, however, is found to give

poor sensitivity and reduced resolution,
while if this state is prolonged to fit in with
certain sections of the production, then the
tube becomes marked, and when the normal
scanning size limits are resumed, a rectangu-
lar shadow will be in evidence over the area
where the reduction had occurred.

Super Emitron Cameras

On the other hand, with the super
emitron cameras in which the photo-
electric and secondary emissive actions
are separated, and take place in distinct
planes, this effect does not occur, so that
if the occasion warrants it electrical
zooming may be resorted to without
altering optical foeus.
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Come Into My Office

WHEN important matters have to be
discussed the Editor calls his staff
into his office. This week I want readers
to imagine that I have called them into
my office because I have a message to
impart from the Editor, and which he has
asked me specially to pass along to you.
Make yourself comfortable in the chairs
around, help yourself to my cigarettes, and
hark unto me. Ready ? Right!

You are a loyal reader of this paper, and
because of that I know that you want to
go on reading it. In normal times we are
able to supply every newsagent with a
sufficient number of copies to supply
ordinary needs. This means that we have
to print a surplus number of copies. Now,
in peace-time, when there is a plentiful
supply of raw material, all publishers are
able to print these surplus copies. If the
newsagent does not sell all of the copies
which he orders in excess of those for which
he has a regular demand he is able to return
the remainder and to obtain a credit note
for them.

That condition does not hold in war-
time. I do not know how many of you
can remember the last war, but paper was
severely rationed then, as it is now, and it
was necessary to cut out the sale or return
basis on which newspapers and periodicals
arc supplied to newsagents, and also to
supply periodicals only against standing
orders. This means that your newsagent will
not; order copies from us unless he has an
order from you. You cannot blame him for
that, for the copy would be left on his hands
and /e would have to pay forit. So many
mewmnbers of the public are moving from
their district, or going into one of the
vatrious Forces, that a newsagent to-day is
uncertain as to where his customers may
be next week. I repeat that he will not
take copies unless he has a standing order
for them. Now all publishers have inserted
in their periodicals an order form which
readers merely have to fill in and hand
to the newsagent. We have endeavoured to
save our readers the trouble of having to
write a letter to the newsagent by printing
such a form in recent issues of this journal.
There are still many readers who have failed
to fill in that form and perform that small
task which helps us and the newsagents. as
well as the readers.

As you are all in my office, 1 am able to
convey this information to you, and I hope
impress upon you the need, if you have not
already done so, of filling in that form
to-day and handing it ‘to your newsagent.
If you do not, the issne of your favourite
wireless journal, which is now the only
weekly journal available for amateurs,
may not be cheerfully reposing upon the
newsagent’s counter next Wednesday morn-
ing. If it is it will be for someone else who
has had the wisdom of reserving it each week.

1 do hope that every reader who has not
been able to come to this office for this
echat, and who reads this report of the
interview, will similarly take the friendly
hint and sign that form to-day.

Readers on Service

HAVE received a letter from one of our
readers, Mr. J. E. Bowden, who is
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B.L.D.L.C. member 6186 AA, call-sign
2AYQ. 1t is-one of the most friendly
letters I have yet received. This reader,
who is on active service, has had the bad
luck to lose an arm through an army
Jorry crash. Serving with him is Bill
Watson (G8JL), of Torquay ; Bert Tupman
(G31ID), of Dawlish ; Les Dymond (G3HW),
of Teignmouth ; and Iran Taylor (2FPJ),
of Salisbury. Not a bad crowd of hams in
one unit. Notwithstanding the fact that
Mr. Bowden is in hospital he was able with
one hand to write me a most. interesting
letter. He has lost his left arm, and
officers say that he will be able to operate
with his right hand only : of course; only
for Home Service. Every reader of this
journal will wish Mr. Bowden a speedy
recovery. I am certain that he would
welcome a few words from other rcaders,
and B.L.D.L.C. readers. 1 am unable to
give you his official address, but his private
address is: 28, Coombe Road, Preston,
Paignton, Devon.

The Home Service

HE restriction of our broadcasting to a
single station or wavelength has led

to the publication in these pages of some
receivers referred to as ¢ Home-broadcast ”’
or *“ A.R.P.” sets. In my journeys amongst
many representative classes of listener 1
find that a very large number now only
listen to this one station, and the receiver
is kept permanently tuned to it and only
switched on and off as desired. The
original enthusiastic listening which was
indulged in, in order to hear news from
various countries has now been forgotten,
and the majority appear to be content to
listen to the home service only. I was
therefore interested to see recently a re-
ceiver advertised by a very large firm
specifically for this purpose. It was
apparently a four-valve mains set, provided
with only one knob—a combined on-off
and volume control. The set had a fixed
tuned circuit, with a permeability device
to enable a slight variation to be made if
desired, but this was an internal adjust-
ment. The output was given as 4 watts,
and it would appear that a really good
receiver could be made up on these lines,
although ideas for quality receivers are,
unfortunately, not of much use under the
present system. Quality alone is not
sufficient to justify the construction of a
special local quality set, and on several
occasions I.have found that volume has
also varied appreciably over a period of

listening. This appears to be due to the
line switching adopted at the new B.B.C.
headquarters, rather than to effects on the
radiated signal.

St. Dunstan’s War Aims

EN and women of the Army, Navy,
and Air Force, and members of the
Regular Fir¢ Brigades and Police Forces
who may be blinded in the present war, will
be cared for by St. Dunstan’s. This was
arranged before the War in a series of
conferences, including representatives of
the Fighting Services, the Ministries of
Pensions and Health, and St. Dunstan’s.

It was agreed that St. Dunstan’s should
establish a War Hospital for serious eye
cases and other incidental wounds as an
integral part of its organisation, and that
the authorities concerned would concen-
trate the cases there as soon as they
could be moved. Great importance is
attached to early training of the newly
blinded.

St. Dunstan’s was founded by the late
Sir Arthur Pearson in the early days of the
Great War, and under his magnificent
leadership, and largely through his per-
sonal example—for he had himself gone
blind shortly beforc the war—developed
into an outstanding and universally-known
organisation for the care of the war-blinded.
Officers and men, and a few women, from
all the Empire countries, were eligihle for
assistance, and ninety-five per cent of all
of themn came under and are still under its
care. Modern conditions of war suggest
that the proportion of young service women
requiring St. Dunstan’s help may be con-
siderably increased.

H.M. Governments will provide life
pensions for those blinded in the war, but
these must be supplemented by earnings to
ensure a full life. Moreover, man cannot
live by bread alone, and so the Government
has entrusted St. Dunstan’s with the duty
of bringing to the aid of these young men
its tradition, experience and method of
re-creating their lives. St. Dunstan’s will
remain a voluntary agency, supported by
the goodwill of the British peoples and this
goodwill will be called: upon by public
appeal, which will take many forms. To
help start a War Fund, ten per cent. of the
net proceeds of the forthcoming Poppy Day
will be allocated to St. Dunstan’s.

Plans are in hand as the need arises to
extend the hospital and to enlarge the
present school so that all the young blinded
men may learn to read with their fingers,
to typewrite, to look after themselves and
walk alonc, to learn as little children do the
first lessons oflife. The blinded men of the
Great War will hold out a helping hand to
the young fellows who will join their ranks,
and where possible will take an active part
ag lecturers and teachers. There will be
workshops and lecture rooms where trades,
handicrafts and professions will be taught.
Some occupations for the blind are out-of-
date—new ones will have to be found.

The new St. Dunstan’s may be different
in many details {rom its familiar prototype
of a quarter of a century,ago, but the sping
will be the same, and * Victory over
Blindness *’ will be the watchword.
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Absolute and Programme Music

Some Further Considerations on this Interesting Phase of :
Music are Given by Our Music Criticc MAURICE REEVE 2

ITH a few exceptions, it may be
taken as a rule that works
written in the classic ‘* sonata *’

form, i.e., all sonatas, symphonies, and
chamber musie, are absolute, and that com-
pogitions in the smallet forms such as the
“rondo,” are, when complete in themselves,
programme music. As the latter half of this
statement needs much more elaboration
than the former, we will deal with first
things first. I will single out those few
symphonies by the great symphonic masters
which_were definitely written to a pro-
gramme, but which most listenerg prefer
to regard subjectively, and free from. all
external associations.

Beethoven’s Pastoral

First of them all is Beethoven's sixth,
the Pastoral. I will not repeat its pro-
gramme here, as I described it in a former
article. - 1 will just mention that, unlike
the Moonlight Sonata, it was definitely
planned by Beethoven to a programme, and
the title is Beethoven’s own.  Another
which may be looked upon as programme
musie, but which, I expect, would be more
accurately classed as impresgionistic, is
Dvotik’s celebrated fifth, ‘ From the New
World.” This work was written when the
composer was serving as a professor of
music in, I think, Chicago, and was built
round some native Indian themes collected
and given: to him by pupils and friends.
Although both these works are very akin
in this respect (though worlds apart in
character), I class them, differently because,
in the one case, Beethdyen has deliberately
named each of his movements after the
seene he painted. Dvofdk merely gave
his work a general title, leaving thelistener’s
imagination nmuch freer to form its own
picture. In listening to the Beethoven we
must not wander from the picture he
specifically tells us he is painting. But in
listening to the Dvotdk, the composer
seems to say : ‘‘ Here are my impressions of
America, the new world, 1 wonder if you
agree with me.” And these last two
sentences can serve to divide programme
musie into two divisions: that which sets
out to tell a definite stary or paint a definite
picture, and that which merely gives an
impression of something or sets a train of
thought working.
Vaughan  Williams’

Symphony

Another splendid ‘‘ programme sym-
phony ”’ (I don’t know whether I have coined
a phrase of any value there) is Vaughan
Williams® “London” symphony. By the
introduction of such tunes as ‘‘Cherry
Ripe,” and ““ Sweet Lavender,” and Big Ben
fail to imagine is a typical London fog, so
striking through what nobody can shadowy
and nebulows is the scoring, Vaughan
Williams has drawn a memorable picture
of our famous capital metropolitan city.

The symphony is used very seldom as a
means for illustrating a programme, and
I cannot think, off-hand, of any other
examples worth mentioning. Instances
such as Haydn’s * Clock,” * Drum Roll,”
etc., are not programme music at all, but
merely take their titles from a figure intro-
duced into one of the movements to illus-

“ London”

trate those” efféets.

Beethoven wrote one of his thirty-two
piano sonatas to a programme—the one
known as * Les Adieux.” Its three move-
ments are styled ‘“‘Les Adieux,”
“ L’ Absence,” [and ‘‘ Le Retour” respec-
tively, and the whole work forms a beau-
tiful and realistic picture of the composer’s
emotions at having to bid farewell to his
beloved young friend and patron, the
Archduke Rudolph, and of his joy at his
return. The clatter of his horses’ hoofs,
the postilion’s horn, and his sadness whilst
alone, are faithfully portrayed.

Many other works have titles such as
the “ Archduke’ Trio, the * Emperor
concerto, or the  Military’ symphony,
which were given them usually by publishers
or as nicknames by which they can be
easily recognized when talked about.
They are in no way connected with a
programme as such.

Couperin and Rameau

That class of music which merely sets out
to imitate something such as a coucou,
& musical box, or chimes, ean be dismissed
m very few words. They are not pro-
gramme music as we have defined that
term in these articles, but merely salon
trifles. Such examples of imitative impres-
sions are usually of little musical value,
and are more often than not mere rubbish,
though, when handled by masters, such
as the early seventeenth century French
writers Couperin and Rameau, can become
classics.

But my strong advice is, listcn to most
of this music as if it was absolute, divorce
it from, at any rate, the silliest of its
trappings, and concentrate on the material
of which it is made. Of course, one has a
perfect right to look out for certain things
that we are told are there, such as the
brook and the thunderstorm in the
Beethoven, or * Cherry Ripe” and Big
Ben in the Vaughan Williams. Not only
should we be less than human not to, but
we must, as critics.  The composer has
made it part of his job to paint a picture
of the countryside, or of London, and
we must find out whether he has done his
job satisfactorily—he expects us to do so.
But what I mean is this, when you have

found out all about those things, plage
them right at the back of your mind
and give yourself over to the music, just
as if you had never been told it had any"
story attached to it.

Comparisons

One might make the comparisen of
eating a Christmas pudding, De we seek
every ingredient as we place each meuth-
ful in our mouth ? hardly think se.
We know from the taste of  the first ope
whether it is a good pudding or not.. If
good, then we know just what is in it and
we don’t have to ferret with our palates
for this or that ingredient. And -the
same applies to any piece of musie, ¢ven
such an obviously vivid one as ‘‘ 1812.’
I think you will get much more satisfaction
from it, listening to it that way. The
harmony, the form, the counterpoint, ete.,
they are the important things really, mach
more important than whether the repre-
sentation of a fountain or a streak of
lightning is as realistic as it might be.
There are cxceptions, of course. And if
a picce sets out to do nothing more {han
to represent the splashings of ornamental
water, then it must stand or 'fall thereby,
But the fact that the three birds in the
*“ Pastoral ”’ are not authentic replicas of
the original has never yet prevented any’
one wallowing in a wondrous piece o
musie, whereas, if that was all that a
listener was on the look-out for, they would.
What he would miss thereby, only those
who listen as musicians could say.

1 trust that these notes will help in the
listening of those of my readers who go in
for the better items in B.B.C. programmes,
and more especially those who try to cull
as much as they can from good musie, but
who feel they miss something in the
process. There is no good reason for the
many good programmes that are given us
to be dismissed as ** highbrow ” and ** dull.”
They should be enjoyed at least as much
as anything else. It is only a question of
sorting things out and looking at the
problem in a less haphazard way than so
many people do when the * next item
on the programme’ happens to he a
symphony concert.

UITE a lot has been said recently
concerning the application of tele-
vision in one form or another in connection
with aeroplanes. It is quite common
knowledge that the reception. of television
signals in an aeroplane while in flight, cven
when at a high altitude, is not a difficult
matter. Over five years ago 180 line pictures
radiated from the station at Crystal Palace
were shown in a machiné while flying forty
miles away, and three years ago, during
the Radiolympia Exhibition. the experi-
ment was again repeated before a party of
newspaper press men using the standard
Alexandra Palace transmissions. On various
occasions it has been suggested thgt since
there are but few difficulties of reception,
schemes could be devised whereby the prin-
ciples of television could be made to guide
the pilot of a machine when the approach

TELEVISION AND AEROPLANES

to his ground ohjective is obscured by fog.
If this could be undertaken successfully
there is no doubt that it would prove a
boon to blind flying, but so far no equip-
ment seems to have heén put into practical
gervice on a commercial basis, although
therc is every hope that it will eventually
materialise. Of more recent date, however,
a discussion has been, going on concerning
the possibility of installing actual television
transmitting apparatus in aeroplanes with
the idea of transmitting aerial views direct
to one or more ground stations. A few weeks
ago due prominence was given in a leading
American paper to the fact that a squad.
ron of Italian machines had been fitted out
in this way, and that a satisfactory signal
range up-to 100 miles had been achicved
successfully. The main problem would
undoubtedly be the reduction of weight.
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A Novel Vo

IRCUITS have already been proposed
in which the adjustment of a
volume control potentiometer feed-
ing the grid of a valve automatically
introduces negative feedback, so that
as the control is adjusted so as to reduce
volume, negative feedback is introduced
to an increasing extent. This has the
advantage that the “law’ of the poten-
tiometer can be easily modified and
fidelity is improved on loud signals by
reason of the feedback introduced when
the gain is decreased to a low value.
The accompanying illustration shows an
improved circuit developed in the Labora-
tories of the General Electric Co. of America
of this type which has the advantage that
positive feedback can be set up when the
potentiometer is adjusted to the position
of maximum gain, thus further extending
the range of the yolume control. The circuit
shows a conventional diode detector 1
feeding an amplifier stage 10 and an output
stage 17. The only unusual feature is the
feedback circuit from the output trans.
former to the input circuit of valve 10.
This circuit consists of the conductors 23
which are connected to the upper ends of
the resistances 4 and 8.

Wheatstone Bridge System

It will be seen that the two paths 3, 4
and 6, 7 and 8 constitute a Wheatstone
Bridge, the resistances 3 and 4 being the
ordinary diode load, and having impressed
thereon the rectified signal electromotive
force, which may be the ordinary audio
voltages produced in the diode circuit of a
radio receiver. The two conductors 23 are
connected at diagonally opposite corners of
the bridge, and the cathode of the dis-
charge device 10 is connected through
resistance 12 and earth to a third diagonally
opposite corner of the bridge which is like-
wise conneeted to the cathode of the diode 1.
The grid of discharge device 10 is connected
to a tap 9 on potentiometer 7 whereby this
connection may be moved along resistance
7. When it is in its lower position a small
portion of the voltage prodiiced by the
diode 1 is supplied to the discharge device,
but a maximum amount of the voltage
supplied by the feedback conductors 23
is supplied to the grid of the discharge
device. As the contact 9 is moved upward
the portion of the voltage produced by the
diode which is supplied to the grid of the
discharge device is decreased. The arms of
the bridge may be so proportioned thav when
the contact 9 is in its extreme wupper
position the bridge is exactly balanced.
The system is then adjusted for maximum
transmission of signal energies produced
by the diode 1 and for zero feedback.
Since the voltage produced by the con-
ductors 23 is supplied to the bridge in
phase to produce degeneration it will be
observed that in this position of the
contact 9 the system has maximum sen-
sitivity.

Degenerative Feedback

Degenerative feedback systems as used’

in audio amplifiers are extremely important
by reason of their improvement of the
frequency characteristics of the amplifier
to which they are applied, their reduction
of humm, and their correction of distortion.
Since the degeneration, however, has the
effect of reducing the sensitivity of the
amplifier, or of reducing. the amplification
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Utilising Positive Feedback,
as Well as Negative Feedback
as a Means of Volume Control

of the discharge device, it is important that
the degeneration be completely removed
when maximum amplification 18 required
as upon reception of extremely weak signals
in the radio receiver. At such times the
contact 9 is moved to its upper position in
order that all of the audio signal electro-
motive force available may be supplied to
the discharge device. In accordance with
this system, in which the diode load 3, 4 and
the potentiometer circuits 6, 7, 8 are
connected with respect to the dlode, and
to the feedback circuit in bridge relation,
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generative voltage is reduced until such
point is reached where it is zero. Upon
further movement of the contact 9 upward
the degenerative voltage is reversed in
phase and becomes regenerative so that it
tends to increase thc amplification of the
amplifier by reason of regeneration. Such
increased amplification which occurs at
adjustments of the contact on the poten-
tiometer utilised only upon reception of
weak signals is, of course, valuable. In
such an arrangement resistance 3 may be
of 3,900,000 ohms, resistance 4 of 220
ohms, resistance 7 of 2,000,000 ohms, and
resistance 8 of 22 ohms.

It will be seen that these results are
secured without any appreciable compli-
cation of the circuits. The only extra
resistance required is the resistance 4

this feedback voltage may bec reduced to which may be of 10 ohms; that is, a
HT4
A 23
2
f
{
=

>

Circuit showing how the features described in this article may be employed.

zero when
required.
In fact, it has been found that by
properly proportioning the bridge, the
point of contact 9 upon resistance 7 where
zero feedback voltage is supplied to the
grid, may be adjusted to a point short of
the top of the resistor; that is, to a point
intermediate the ends of the resistor.
In this way, as contaet 9 is moved upward
from the bottom of the resistor, a de-

maximum amplification is

10-ohm resistor can be utilised in this
position in a system where resistance 3 was
one of 200,000 ohms, resistance 7 of
2,000,000 ohms, and resistance 8 of 100
ohms for exact balance on top of poten-
tiometer 7

The magnitude of resistance 24, of
course, determines the amount of feed-
back .voltage. While this resistance may
be variable it is commonly fixed and a
value of 220 ohms is satisfactory.

LINE PAIRING

HE picture definition of a television
receiving set i8 very seriously im-
paired when the interlacing of the odd and
even frames is not being undertaken satis-
factorily. Quite low percentage displace.
ments are visible at normal viewing
distances, and complete line pairing is
even worse than watching a picture of
half-line definition. It is for this reason
that set makers devote so much attention to
the time base generator, and selector
circuits to ensure that a perfect interlace
becomes possible, and the full quality of
the picture thereby revealed, if it is assumed
that all other possible defects have been
eradicated. One possible cause of the
trouble is the incomplete separation of the
frame and line synchronising signals which
are present in the received carrier. Many

schemes have been proposed to make this
possible, and in one of these it is suggested
that separation would be easier in the
receiver if the line synchronising signals
were suppressed for a _very short period
just prior, and immediately after, each
frame pulse. To carry this into effect it is
necessary at the transmitting end to use a
valve prior to the mixing stage which can
periodically be rendered non-conductive.
This would be controlled by the frame pulse
generator and would eliminate the line
pulses for the periods desired.
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A New’ Application
T cannot be too often emphasised that
the science of television 'has many
important applications quite apart from the
fairly obvious one of entertainment.: The
development of television allied to the tele-
phone so that subscribers can see as well as
hear one another has already been made
possible on the Continent, while America
has tried out equipment of a similar charac-
ter. 'The visual interpretation of police
messages 1n lieu of written or verbal
instructions is another ; the replacement of
relatively slow moving tape machines in
city offices by a good size message secreen,
worked from a central transmitting source ;
the guidance of aeroplanesin fog, or at night
time, when visibility is at a discount, are
but a few uses that can be readily called to
mind. It was interesting to learn recently,
therefore, that an important foreign tech-
nical institute which carried out important
resecarch had found a way to apply tele-
vision for the sole purpose of keeping its
doors closed to undesirable visitors. This
was revealed by a visitor who suceeeded in*
obtaining admittance. The door bell was
pressed in the usual manner, and after a
short wait on the steps of tbe building the
door appearcd to open without human
agency. On cntering, the head of the
institute came forward to exchange formal
greetings. Seeing the rather amazed
look on the visitor’s face it was explained
that the operation of the front door ** bell*’
push brought into action a television
camera cunningly concealed but capable of
transmitting pictures of those at the front
door to a receiving screen at the principal’s
desk. If it is desired to give admission to
those outside, then another button is
pressed and the doors are opened clectric-
ally. What a number of commercial
applications could be conjured up for this
device, and one can picture the elusive
* Thermion > making good usc of it to
keep away callers who may have been
upset by some of his trenchant but never-
theless interesting remarks.

An A.R.P. Device
IT has always been said that necessity is
the mother of invention, and it does
not really need a war to prove the truth
of this statement. The possibility of attaek
from the air, however, has set in motion
many ideas which are designed to combat,
as far as possible, the effects of bombs, or
alternatively, give warnings from sections
of buildings that are rather remote. As an
example of this it is quite possible that an
incendiary bomb may penetrate the roof,
and stop in rafters of the loft. To give
warning that something is amiss a device
has been marketed which makes use of a
photo-clectric cell. As soon as any additional
light reaches the cell such as would be
provided by’the initial efforts.of an incen-
diary bomb, the cell current increases, and
a relay is brought into action which rings
an alarm, or gives any other form of indica-
tion which may be desired in a convenient

section of the house. Steps can at once be
taken to prevent the spreading of the
damage, and there is the added advantage
that if by chance any part of the equip-
ment should fail or the current fail, then
the alarm is brought into circuit so that the
defect can be remedied, and the device
thereby nmintained in proper working
order.

Cathode-ray Tube Manufacture

HE modern form of cathode-ray tube
assumed a high degree of importance

in many scientific directions, and there is
no doubt that a marked impetus was given
to the perfection of thc device as a result
of the sfringent requirements imposed by
television receiver design. No modern
laboratory is completely equipped without
one or more C.R. tubes capable of being
employed for both qualitative and quan-
titative work, and the degree of reliability
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can be seen sometimes in window glass. All
satisfactory bulbs are then very thoroughly;
scoured and washed chemically inside 80
as to remove all.trace of impurity and dirt,
otherwise the quality of the fluorescent;
screen would be impaired. When clean and:
dry the screen is then sprayed on while'
the tube is revolved so as to give a powder
layer of uniform thickness. Depending on
the particular use of the tube, so the chemical
constitution of the powder ingredients is
varied, while the form of fixative used must
be capable of preventing the screen from
flaking. Proper baking assistsin this process,
and then the bulb with its tubular neck is
coveréd internally with a thin metal coat-
ing which forms part of the anode to which
is applied the high accelerating potential.
In another section of the factory the glass
pinches are made up and these contain the
anode, modulator and indirectly-heated
cathode for electro-magnetic working, with
the addition of deflector plates, and other
anodes if electrostatic focusing and deflec-
tion is to be employed. A pinch is sealed
into place at the end of each tube neck,
taking care to keep axial alignment correet
and the tube is then complete except for
pumping and testing. Each tube is then put
on a pump, and surrounded by an oven
cylinder. . This is seen quite clearly in the
accompanying illustration which shows
a section of this part of the operation.
Held vertically in a form of retort with
sereen uppermost, the pumping, to remove
every possible trace of gas, baking and
activating is carried out under careful
supervision. The pumps are secn helow

A section of a modern cathode-ray tube factory where the baking and' pumping process

is undertaken.

which can be placed on their performance is
attributable to the carc taken in manu-
facture, and the wlole series of tests which
must be passed before the tube is finally
regarded as satisfactory Quite naturally,
different firms use somewhat different
manufacturing methods, but in general
terms the line of action followed com-
mences with a careful examination of the
glass bulbs to see if there are any flaws
apparent, after the bulbs have been sub-
jected to a high pressure test of the order of
three atmospheres. There must be no
evidence of cracks, while the scrcen face
must be quite smooth and exhibit no trace
of ““stones ’—small impurities such as

the bench and when this operation i3 com-
pleted satisfactorily the tube is sealed off.
Now comes a whole series of stringent tests to
cnsure that the vacuum is up to standard,
the characteristic of the tube is taken to
sce that it will modulate within the voltage
limits required, the filament constants and
electronic emission of the cathode are
measured. The quality and colour of the
screen next come under review, for there
must be uniformity of brightness over
the scanned area when no modulating
signal is applied and no traces of colour
patches to indicate that impurities have got
into the screcn powder. If the tube passes
(Continued in column 1, rage 158).
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A Stand-by Crystal Unit
AVING a worn-out four-pin valve and
a few odd parts, I made the simple
crystal unit shown in the accompanying
sketch. First breaking the glass envelope
of the valve, I removed all parts—glass, grid,
plate, etc. I then drilled two holes facing

A compact stand-by crysial unit utilising
an old valve base.

cach other, half-way up the base, in which
I fitted a semi-permanent erystal detector.
Two more holes were drilled in one side to
take two small terminals. Connections
were then made as shown. It will be noticed
that an earth wire is connected to both
filament ping, since various scts have
different sides earthed.

The complete unit can be plugged in the
first valveholder of almost any battery
receiver, first removing connection to
batteries. Headphones are connected to
terminals on the unit, while tuning con-
densers, coil, etc., already in the set, are
made use of. The unit can be used for
emergeneics, such as when batteries are
gn) down, ctc.—R. Barkway (Leigh-on-

).

Improving a Rectifier’s Efficiency
OBSERVING that damp climatic con-

ditions had an adverse effect on a
permanent detector by considerably reduc-
ing the volume of a crystal set, I hit upon
the following cure.

I took a small tin and mounted the
permanent deteetor in this, as shown in
the sketch. Tuside the tin I placed a small
quantity of caleium chloride, which has
the property of absorbing moisture from
the atmosphere. It was then found that,
however damp the air conditions prevailing

CLOSED TIN
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inside the tin, and consequently the air in

. contact with the crystal points, the latter

were always dry. This has stepped up the
volume considerably at all times.—Wm.
Nnuvons (Belfast).

An Efficient Earthing Clamp

ON my bench I have been using a heavy

gauge copper wire as an earth, and
also for the negative high and low tension.
I found, however, that crocodile elips were
a source of trouble, as the contact became
oxidised and formed a high-resistance joint.
I solved the problem by constructing the

This  efficient %

earthing clamp

eliminales faulty
contact.

accompanying screw clamp from some
sheet brass and a 2BA screw with two
nuts. The effect of screwing the bolt
against the copper wire forms a clcan low-
resistance joint. The second nut is for
clamping the lead from the set. With this
device all trace of crackle has disappeared.
—D. R. STEWART (Newport, Mon).
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An Improvised Lamp-shade

HAVE just fitted up an improvised

lamp-shade in an out-house, and find it
works well. I took a burnt-out L.F.
transformer and removed the bottom and
inside. Next I bored two holes in the top,
one in the centre and onc to one side.
I fitted an M.E.S. batten holder in the
centre hole and used the other hole for a
wire. The light is well shielded except in
a downward
direction.-
B. W. Coorer
(Wellingboro’).

TO SWITCH
AND BATTERY

BATTEN
_~~ HOLDER

An improvised

lam;;-s'/xade.

Cutting a Thread
HEN mounting some components on
wood or thick metal chassis, it is
often found difficult to mount the holding-
down nut in an accessible position. The
difficulty of mounting the component may
be overcome by using a tapped hole for the
component, and if a suitable tap is not
available a substitute may be 