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ROUND THE WORLD OF WIRELESS

Short-wave Reception
HJ: increasing interest in short-wave
reception has led many amatewrs fto
dig out old apparatus or renovate short-
wave receivers, but unfortunately the
present period seems very unsmitable for
short-wave long-range reception. Con-

for Hollywood, and on arrival will start
production on * The Village Barn Dance.”

Both have been under contvact since
Aungust with Republic Pictures to be filmed
in two shows this year, following the success
of their first movie venture, ** Shinc on,
Harvest Moon,” which starred Roy Rogers.

ditions have been very bad on
some of the short-wave bands [-
and it would appear that these
conditions will remain until later
iu the month. However, by the
use of suitable apparatus it is
possible to obtain good results,
but do not be disappointed if,
when you try to get a given
station, you are unable to hear
it. If you need to increase the
H.F. gain of a receiver, a
two-stage regenerative unit
such as is described in this §
issuc will be of great assistance,
or if you wish to build a new
recciver, the three-valver also
described in this issue will prove
a very good general type of set.
1t should be remembered, in
connection  with  short-wave
reccption, that very few ama-
teurs can now be heard. Most
countries have suspended
amatewr activities, and there-
fore there is very little to help
in judging the performance of
a receiver, other than the stan-
dard commercial broadecasts, and it is
therefore necessary to listen at the correct
times on the correct wavelengths, rather
than to listen at any odd times in the hope
of hearing something.

French Licence Increase

S from the st of this month an increase

has been made in the French wireless

receiving licence fees, For crystal receivers
the new rate is fr.15, and for valve re-
ceivers the new rate is fr. 90. A separate
rate is charged for receivers used in places
of public entertainment, and for this the
rates are fr. 180if the entertainment is free,
and fr. 360 if a charge is made for admission.
B
Anniversary

HIS week marks the anniversary of the

death of Professor Hertz (January

Ist 1894). On January 7th, 1927, the first
transatlantic service was opened, and on
the following day in 1923 the first outside
broadcast was given by the B.B.C. This
was a performance of the ““ Magic Flute ”
from Covent Garden.

ff to Hollywood
ULU BELLE and Scotty, top-ranking
rural entertainers at WLW, are to be

starred in the movies. They left recently

D
)‘*ﬁ 5 g - o r———

Statistics reveal thal three oul of every five radio employees are testers.
The above illusiration shows a tester checking motor-driven wavechange

switches in the Ekco factory.

Supporting the famous radio pair in the
new picture will be Don Wiison, announcer
on the Jack Benny programme; Vera
Vague, network comedienne, and N.B.C.’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 transmission by Canadian Magazine Post.

The Editor will be pleased to consider aiticles of a
practical  nature suituble for publicution in
! PRACTICAL WIRELESS. Such articles should be
writlen on one side of the paper only. and should
contain the nuime and address of the sender. W hilst
the Editor does not hold himself responsible for
manuseripts, every effort will be made to return
I them Tif a stamped and addressed envelope is
enclosed.  All correspondence intended for the
Rditor should be adilressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Tid., Tower I{ouse,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of ;
wireless apparatus and to our efforts to keep ovr i
readers in touch withthe latest developments, we give
1 no warraaty that apparatus described in our
2 columns is not the subject of letters patent.

Copyright in «ll drawings, photographs and
articles published in PRACTICAL WIRELESS 9s
specifically reserved throughout the countries signa-
{ory to the Berne Convention and the U.S.A.
Reproductions or vmitations of any of these are
therefore expressly forbidden. PRACTICAL WIRE-
LESS incorporafes * Amateur Wireless.”

Srp—. !

Kidoodlers. As soon as their work in
Hollywood is completed, probably early
this month, Lnlu Belle and Scotty will
return to WLW, to appear again on the
“ Boone County Jamboree ” and their own
morning programue.

Known in real life as Mr. and Mrs, Scott
Wiseman, Lulu Belle and Scotty
have been in radio six years.
In 1936 Lulu Belle was selected
radio’s queen in a nation-wide
listener poll.

Alternative Prcgramme
'HI: B.B.C. announces that
listeners who find difficulty
in recciving the Home pro-
gramnie on either of the two
wavelengths, 391 or 449 metres,
are advised to try, after 6 p.n.
any evening, the wavelength
342 metres. They may find
that this wavelength, which is
marked on most rcceivers
“ London Regional,” will give
them more satisfactory recep-
tion.

Symphony Orchestra

HE B.B.C. announces that

the B.B.C. Symphony

Orchestra, leader Paul Beard,
conducted by Sir Advian Boult,
will wvisit the Town Hall,
Cheltenhamm, on Thursday,
January 11th, to give two concerts, onc
in the afternoon and one in the evening.

On Wednesday eveuning, January 17th,
the Orchestra will visit the Central Hall,
Newport, and on Wednesday evening,
January 24th, the Orchestra will play at
the Pavilion, Bath.

Extremes of Dance Music

OBIN RUSSELL is to present on
January 6th, a programme called
“ Extremes,” which will be played by the
“ Sweet Rhythm Quartet,”” known for their
broadcasts from Corstorphine, Edinburgh.
“ Extremes” will be of Cuban Rumba
music and sweet rthythm. The players are
Ronnie Austin (violin), Percy Pegg (piano),
Ralph Sniith (bass), Jack Collin (guitar),
with Bette Roberts, vocalist.

Africa Flight
AL GIELGUD’S ¢ Africa Flight,” which
was produced for the stage last year,
has now been adapted for broadcasting and
will be heard on January 4th. This is the
story of a ’plane which makes a forced
landing in the heart of Africa, The theme
of the play is the way in which different
members of the crew and the passengers
face up to the hazardous situation in which
they find themselves,
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Home-made Coils
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Essential Factors which Must Be Considered When Designing
and Making Coils, If Unsatisfactory Results are to be Avoided

, By L O.

ONSIDERABLE interest is now being
shown by numerous constructors
in the winding of the coils required

for their receivers, or experiments, and it
would appear that a few guiding remarks
would not be amiss. For example, while
coil design and construction can forin a
most interesting and fascinating subject,
and, incidentally, save money, there are
several considerations which, if not {ully
appreciated, can introduce very dis-
appointing results.

Complete constructional details of coils for
aerial and H.F. circuits, oscillators and I.F.
transformers have been given more than
once in past issues, and the present article
deals with what might be termed practical
considerations and simple formulse
agsociated with tuning coils of normal
design.

General Design

The object of winding any coil for radio
purposes is to provide a certain value of
inductance, and if the property of inductance
is examined, it will be seen that therc are
certain undesirable factors which must be
avoided 1if the most efficient results are
required. Without going into theoretical
reasons too deeply, the following can be
taken as those things which must be
eliminated, as much as possible, when
undertaking the winding of a coil. Self-
capacity.  Resistance. Poor insulation.
Large magnelic field and fragility.

Self-capacity

When any winding has a high value of
self-capacity, its effective inductance is
reduced considerably or, in other words,
part of the sole object of winding the
coils is lost. A most striking example
of this is a poorly-designed H.F. choke,
the purpose of which is to stop the flow of
high-frequency currents by presenting a
barrier in the form of inductance. If the
choke is formed by connecting scveral
pile-wound coils, close together, on a
slotted former of poor material, in series,
then it is highly possible that the sections
of the complete winding will act as the plates
of a fixed condenser, and form, virtually,
a condenser of measurable value. The
resultant effect would be similar to con-
necting a small condenser across the choke ;
therefore, if one bears in mind that the
reactance (this can be likened to resistance)
of an inductor increases as the frequency
increases, while that of a condenser decreases
under the same conditions it will he
appreciated that the H.F. choke will no
Ionger present an impassable barrier to
the H.F. currents, owing to the fact that
the condenser will offer to them a path
of very much lower resistance, and thus
kill the sole object of the inductance
forming the choke.

With ordinary tuning coils, particularly
those intended for use on the medium and
short wave-bands, this property of self-
capacity will not. only directly affect the
overall efficiency and characteristics of
the tuned circuits, but it will also reveal
its presence when one comes to check the

SPARKS

wave-band width of any given coil with a
pre-determined variable condenser. The
self-capacity would, in effect, increase the
total capacity across the circuit and thus
increase the minimwn tuning wavelength.
On the short and ultra-short wavelengths,
when the frequencies soar to very high
figures, the matier hecomes more serious,
so much so, in fact, that, as an examination
of any good short-wave coil will show, the
necessary windings are built up with turns
quite widely spaced from each other.

The simplest way of avoiding this self-
capacity, therefore, is to use coil formers
of reasonable diameter, say, a minimum
of 1lins., and wind the coils in the simple
single layer solenoid fashion. It can be
noted, however, that the trouble is not so
prononunced with coils designed for long-
wave work, but this does not mean that
it can be ignored completely, but owing
to the lower frequencies concerned and the
fact that a certain capacity across the coils
will help to bring their fundamental
wavelength closer to the band width
required for this section, ' a little more
latitude in design is permissible.

A solenoid single-layer coil to cover, say,
900 to 2,000 metres with a .0005 mfd.

Figs. 1 and 3.—Self-capacity can be likened to a
small condenser across the winding, as shown on
the left. A typical slotted former often used for the
winding of the L.W. section is shown on the right.

variable condenser, would, unless very
fine wire was employed, become rather
climsy for average set work, so one is
for¢ed to adopt the sectionalised winding
method for this section.

Resistance

When speaking of resistance in relation
to coil windings, it i3 1ot meant to infer
the normal resistance to direct current,
but that offered to the high-frequency
alternating currents which are dealt with
in  the ecircuits preceding the detector
valve.

The H.F. resistance of a conductor might

~ Jenuary 6th, 1940

Fig. 2.—An example of single layer solenoid
winding not difficult to construct,

be many times that which it would offer
to a steady direct or a low-frequency
alternating current, and this is largely
due to what is known as the ** skin effect.’”
This effect obtains its name by reason of
the peculiar paths taken by H.F. currents
which, unlike the more familiar D.C.,
tends to avoid the whole mass of the
conductor and seeks to flow on the outer
surface or skin of the conducting material.

In addition to the above, quite serious
losses can be introduced into coil circuits
carrying H.I%. currents by poor insulation
and the presence of other conductors within
the effective field of the winding under
consideration. The losses can be caused
by using formers of poor insulating material,
poor dielectric strength of supporting
insulating pillars or mountings holding the
coil or any metal, such as other conductors
or screens too close to the inductance ;
therefore care has to be taken in not only
the design of the coil, but also its location
in a layout. On the higher frequencies,
i.e. short and ultra-short waves, these
H.F. losses can becomc a very serious
problem, so it must be appreciated that
they represent a subject which, especially
in that sphere ot radio, must receive every
consideration. Many constructors will,
no doubt, have seen or used the S.W. coils
wound with hollow copper tubing, such ag
those used in many amateur transmitting
stations, and these can be taken as one
example of the attempts to reduce the H.F.
vesistance of the circuit by providing the
largest skin area possible, within, of course,
reasonable limits.

So far as ordinary dual-range coils are
concerned, the best one can do is to use
formers of high insulating material, and
wire of the heaviest gauge consistent with
available space. This must not be taken
too literally ; it is not intended to suggest
that 16 or 12 S.W.G. wire should be used
for medium and long-wave requirements.
If spacc permnits using, say, 26 S.W.G.
instead of 30 8.W.G. for the medium-wave
section, then the former would be the more
satisfactory, but the ultimate choice is so
often governed by the size of the coil
former, so the best way to set about
designing a coil, when one does not havc
to consider space to a fraction of an inch
is to decide on what wire you are going
to use and then select a former which will
carry the required number of turns, but
more about that later.
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Some Old Circuits Revive

The Experimenters Describe Some Circuit Arrangements Which Have Almost
Been Forgotten, But Which May be Worth Trying by Those Readers Who
Have Not Previously Seen Them

T is not always easy to think of new
experiments which can be tried, but
many readers will probably find

interest in testing a few of the circuits
used in the earliest days of broadcasting.
In many cases it will be found that not only
do the circuits provide interesting experi-
but that they
We

are by no means
reminded of this

ment.

inefficient. were

O Ph Q=—a=HT~
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]
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Fig. 1.—Two condenser positions for series tuning,

and a tuned reaction circuif.

recently when turning the pages of an old
notebook in which a record of all experi-
ments carried out were recorded.

Series Tuning

One of the earliest entries, made in 1922,
was based on the theme that a tuning
circuit is most efficient when it contains a
niaximum of inductance and a minimum of
capacity. It went on to record that recep-
tion with a single-valve (onc of the old
“ R ” valves, no doubt) receiver was appre-
ciably better when using a series condenser
for tuning, in place of the more customary
parallel one. The connections to the aerial
coil and, tuning condenser were as shown in
Fig. 1, where it will be seen that the series
tuning condenser is between the aerial
and the top of the grid coil. Incidentally,
hhowever, it could be used equally well in
the earth lead, as indicated by broken lines.
Often, the earth connection is better, since
there are then no hand-capacity effects.

One fault with this arrangentent is that
selectivity is somewhat reduced by the
series-tuning systcm. It is also ov1dent
that sensitivity must fall off as the minimum
position of the tuning condenser is
approached.  The latter fault was less
hoticeable in 1922 than to-day, since the
mininmun capacity of a tuning condenser
wag mneh higher, in relation to the maxi-
nnan, then than it is now. Still, yort might
consider it worth while to try this tuning
cireuit., The coil used in the 1922 tests
was a number 75 plug-in, but a standard
tuning coil can be employcd.

¢ Tuned » Reaction
The old-fashioned *‘swinging-coil
method of reaction was used, where the

reaction coil took the place of the H.F.
choke used now, and was movably coupled
to the aerial coil. Another form of reaction
is shown in PFig. 1, however, this having
formed the sibject of anether paragraph
in the notebook. The underlying idea was
that there is a certain amount of capacity
between the grid and anode of a three-
clectrode valve, and that if the anode cur-
cuit were tuned to the same frequency as
the aerial circuit, the capacity would serve
for reaction couplmg As most readers
arc aware, a circuit tuned to a particular
frequency has an infinite resistance to signal
currents at that frequency.

According to the notebook, best results
were obtained by employing a variometer
for tuning the anode civcuit, although
reaction could he obtained with a coil-
condenser circuit. The ad-
vantage of the variometer
is that it is a variable-in-
ductance device and is not ¥

control to-day, but the original Reinartz,
which was in use up to about 1923, was
somewhat different from the modern
version. A single-tapped winding was used
for tuning and, reaction, and the end of the
reaction portion of the winding was con-
nected to the aerial, as shown in Fig. 2.
By this method of connectlon the reaction
turns serve as both reaction and aerial-
coupling winding. Reaction is controlled
in the usual manner by means of a .0003-
mfd. variable condenser. this being con-
nected between the anode of the detector
valve and the aerial.

An H.F. choke is shown in Fig. 2, and is
desirable, although the circuit in our note-
book does not include this; instead, the
necessary H.F. impedance was supplied
(or was supposed to be supplied) by the

-O003MFD

HFC

shunted by a condenser. If
vou have an old variometer
inthe junk-box you caneasily
try this reaction arrange-
ment, and draw your own
conclusions. It should be
mentioned that a variometer

SPO00 »——O PhO——= KT+

of the kind originally in-
tended for tuning In the
aerial eiveuit will not serve

—> | T+
LI

unless it is connected in
series with a small coil con-
sisting of about 20 twms
on a 2in. diameter former.
One of the type designed for
tuned anode coupling will
serve without the addition of a coil. The
reason for the difference is that in the early
days the aerial was always joined directly
to the top of tlhe aerial variometer, with
the result that the inductance and capacity
of the acrial were added to the corres-
ponirding properties of the tuning circuit.

The Original Reinartz
A modified form of Reinartz circuit is
employed alnost universally for reaction

HI-—

Fig. 2.—The original Reinartz circuit. A
small-capacity condenser should be inserted ai
the point marked X

‘phones. If you wish to try this circuit
you can use any standard tuning coil, or
you can wind 75 turns on a 3in. diameter
former, and take the earth tapping at the
fiftieth turn. It will also be better to insert
a .0002-mfd. pre-set or fixed condenser in
the aerial lcad at the point marked X in
Fig. 2.

One Valve for H.F. and L.F.

Prior to 1926, or thereabouts, so-ealled
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Fig. 3.—A modern version of an old-type reflex circuil, using a triode detector.
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SOME OLD CIRCUITS REVIVED

(Continued from previowus page)

reflex eircuits were very popular, and we
find several examples in our old notebook.
The idca of the reflex, as many will rentem.-
ber, is that one valve is made to act as
both H.F. and L:F. amplifier. It was usual,
when using the reflex arrangement. to have
a crystal detector preceded by the dual-
purposc valve—which was an ordinary
triode. Despite the widespread use of the
valve-erystal reflex, we must confess that
we never favoured it. The reason was that
we were never able to obtain appreciably
better results from it than we could from
a carefully-adjusted single-valver with
steady reaction. And our opinion on this
matter has not changed during the past
sixtecnn years, except that we are still
more convinced that the inclusion of a
crystal is more trouble than it is worth. No
doubt there will be a few readers who will
disagree on this matter, but we have given
our opinion.

A Modern Reflex

The reflex cirenit which we found niost
successful was similar to that now given
in Fig. 3. It will be seen, however, that the
Fig. 3 circuit has been brought fairly well
up to date by the use of decoupling for the
triode detector and the use of an H.F.
(or L.F.) pentode for amplification. We
have actually used a civcuit of this kind

PRACTICAL WIRELESS

during niore recent ycars, and it is by no

means as unsatisfactory as might be
imagined. The quality would not please

the musie critic, but it nced not be had.

It will be seen from the circuit that the
H.F. and detector stages are conventional,
but that the sccondary winding of the

%g% -
LA

Fig. 4.—One of many full-wave-detector circuits
which were tried with little success.

L.F. transfornier is fed back to the grid
circuit ol the H.I". valve, instead of being
connected to a third, or ordinary L.F., valve.
The secondary has a .002-mmfd. fixed con-
denser in parallel with it to by-pass H.TF.
currents in the tuning circuit. but it is
often possible to reducc the value of this
condenser to .00l mfd. without upsetting
the H.F. stage; there is then a certain
improvement in the ‘‘qguality ” of repro-
duction.
NStandard be used

commponents can

January 6th, 1940
throughout this circuit, and thc voitage
applied to the scrcening grid of the H.F.
pentode should be as high as possible with-
out impairing H.F. cfliciency. The higcher
this voltage, the greater will be the L.I.
output, although this can never be high
when using an H.¥. pentode. That is why
it is worth while trying an economy output
pentode, such as the Cossor 220 HPT.
With that valve, and when using a maxi-
mum of 120 volts H.T., the scrcening-
grid voltage can be about 90 and G.B.
3 or 4} volt=.

Full-wave Detection

One of the aims of those experimenters
who favour the crystal detector has always
heen to obtain full-wave rectification, with
consequent increase in volume. This is
onte of those things which looks all right on
paper, but which seldom works out in
practice. The circuit shown inFig. 4 brought
back memories of many valiant steng-
gles when it was found in a 1921 notebook ;
it is one of many arrangeménts which were
tried, with indifferent results. Two
crystal detectors were used. and the scries
conncction from the two earpieces was
taken to a ccntre-tapping on the tuning
winding of the eoil. Despite all efforts to
find the exact centre-tapping point, we
were never successful i obtaining any
better reception than could be.obtained from
a single crystal.

A Station-selectin

An Improved Unit for Use in Conjunction with Motor-driven Preset Tuning Apparatus

COMMON form of station-seleeting

switeh for motor-driven press-button

tuning apparatus consists of a

rotor or commmntator drwn, which is

nmechanically coupled to a reversible electric

motor and to the tuning shaft of the receiver,

and a stator which supports a number of

station-selecting contacts radially round
the periphery of the rotor.

The rotor may consist of two commutator
segments separated by narrow strips of
insulating material ; the stator usually
consists of a semi-circular strip of metal
formed with a longitudinal slot. and mounted
concentrically with respect to the rotor;
station-selecting contacts arc usually fric-
tionally supported in the groove in the
stator and may he slid in the groove and
thus moved radially with respect to the
rotor to vary the stations they selcet.

A disadvantage of this arrangcinent is
that the angle through which anyone con-
tact may be displaced in one direction is
limited by the position of the adjacent
contact in that direction : thus if a contact
is set to select a station at one end of the
wave-band, and it is desired to change the
gelection for a station at the other end of
the waveband it is usually necessary to
move the station-selecting contact neavest
to the desired position into that position,
and move the remaining contacts up one.

This tedious and time-wasting procecd-
ing may be avoided by constructing the
station-selecting contacts so that they may
be removed readily from the stator groove.

An improved station-selecting contact of
this kind is illustrated n1the accompanying
illustration and consists of a hollow post 1
formed with a knurled head, 2, and provided
at the opposite end with a substantially
rectangular flange or plate 3. A strip, 4, of
insulating material of similar shape is
mounted in the upper surface of the plate, 3,

and the dimensions of the plate and strip
are such that their width is less than the
widthh of the slot in the stator and their
length is greater than the width of the slot.

The stator is indicated at 13. and the
post 1 may be placed in the stator slot by
holding it by the knurled head with the long
edges of the plate parallel to the sides of
the slot, and it is then rotated tlwough
90 degrees to prevent withdrawal.

The upper surtace of the strip 4 is prefer-
ably cut away along its shorter cdges
whereby a projection is formed which lies
between the side walls of the stator slot,
and keys the station sclector contact to
the slot.

The post 1 is held in the slot by means of
the insulating bush 5 which is urged by a
spring 6. bearing against a washer 12, into
engagement with the upper surface of the

Section of the improved station-selecting conlact
described in the text,

g Switch

stator. The spring 6 also bears against a
collar 7 on a sleeve 8, and the sleeve 8 is
threaded internallv and mounted on a
screw threaded scction of the post 1. The
sleeve is rotated in the correet direction
to force the bush 5 into firm engagement
with the upper surface of the stator 13,
and locks the post in the selected position
within the slot.

When it is necessary to alter the position
of the post the pressure on bush 5 is
reduced by rotating the sleeve through half
a turn in the opposite direction, so that the
relatively light pressure of the spring 6
permits the post to be slid along the groove.
When it is desired to remove the post from
the stator slot thc sleeve 8 is votated
through one or more turns to permit axial
movemcent of the post, and the post is
depressed to withdraw the projecting
portion of the plate 3 and strip 4 from the
groove and then turned through 90 degrees
and lifted out of the slot.

A plunger or contact-making member 9
is slidingly mounted in the bore of the post 1,
and is urged by a spring 10 into engage-
ment with the rotor indicated by the line 14.
The spring 10 is secured to the plunger 9,
and the post 1, in any suitable manner to
prevent the plunger from being completely
withdrawn from within the post.

A terminal member 11 for a conducting
lead may be riveted or otherwise secured
to the heads of the post 1.

PATENTS AND TRADE MARKS. H
! ny of our readers requiring information }
i and advice respecting Patents, Trade Marks or :
i Designs, should apply to Rayner & Co., Patent :
: Agents, of Bank Chambers, 29, Southampton &
¢ Buildings, Chancery Lane, London, W.C.2, who :

 will give free advice to readers mentioning :
; this paper,
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Tone Control
by Negative
Feedback

Further Notes on How Negative Feedback can -be Used for
Controlling Tone Value

{Concluded from

FURTHER embodiment of the
system is shown in Fig. 5. The

A.C. output potential used for
counter-coupling is connccted to the
series connection of the resistances
R;, R and R,;. The sliding contact S is
connected to the cathode of the valve V,

o—3é

Fig. 7.—Series connection for the counter coupling.

whereas the resistance R is bridged by the
parallel circuit L, L. Fig. 6 shows the
control curves to be obtained. The
counter-coupling, and thereby the ampli-
fication for the high and low tones remains
chiefly unaltered during the control,
whereas the counter-coupling, and thereby
the amplification for the medium tones, is
adjustable in wide limits. In one extreme
position (b) the high and low frequeucies,
and given preference with respect to the
medium {requencies, in the other extreme
position (a) they are attenuated. In a
receiver which has no complete fading
compensation, the one extreme position
(b} 1s suitable for reception of the local
transmitter, and the other extreme position

o3
Fig. 11.—A single~stage amplifier circuit in which
bass boost is provided.

HT4-

page 332, December 30th issue)

for the reception of distant transmitters
when the same medium volume has to be
obtained. With constant medium input
A.C. potential, the control results in an
acoustically correct volume-control.

A symmetrical shape of the curves a and
b, as shown, can only be obtained when the
resigtances Ry and R, have the same value.
The range of variation for the medium-
tone frequencies is in this case given by the
ratio R: R-FRy.  If, however, R, is small
with respect to R;, the shape of the curves
is similar to that of Fig. 2. If the resis-
tance R, is large as compared with R,, the
shape of the curves is more similar to that
of the curves in Fig. 4.

In the arrangement shown in Fig. 5, the
grid bias of the valve V; ig varied by the
control in the samne way as in the arrange-
nment aceording to Fig. 1. This may also
be achieved by a suitable selection of
resistances or by connecting a capacitively-
bridged resistance R, in series with Ry,
according to the cirenit given in Fig. 1.

Similarcontrolcurves may also be obtained
by using series circuits instead of parallel
circuits. In the circuit given in Fig. 7,
the counter coupling potential is at the

Fig. 10.—Further control curves.

series connection of the condenser Ci,
of the resistance R and of the resistance R,.
The latter resistance is firmly connected in
the cathode lead of the valve V;. The right-
hand end b of the resistance R is con-
nected through the series circuit L, C tuned
to medium frequencies, with the sliding
contact S. The amplification curves which
are obtained by moving the sliding contact
eorrespond with those of ¥'ig. 2.

In the circuit given in Yig. 8, the cathode
resistance R;, and not the vesistance R
connected in the lead. is provided with a
sliding contact S, which is connected
through the series circuit I, C with the
earthed return lead. With this circuit it is
also possible to obtain the control curves
according to Irig. 2.

Ifin the circuit given in Fig. 1 the parallel
circuit i8 replaced by a series circuit tuned
to medium frequencies, we obtain the con-

o——4 : -
Fig. 5.—A further modification of the scheme
illustrated in Fig. 3.

trol curves shown in Fig. 9. In thisarrange-
ment the counter coupling and, therefore,
the awmplification for the medium tone
{requencies -remains also approximately
equally large, whereas the counter coupling
for the high- and low-tone frequencies may

n

¥
t

Fig. 8.—In this circuit the cathode resistance is
provided with a sliding contact.

\Y
a

f

Fig. 9.—Curves obtained by the use of the series
circuil.

be made small, whereby these frequencies
are raiscd.

If in the circuit shown in Fig. 5, the
parallel circuit isreplaced by a series circuit,
we obtain the control curves shown in
Fig. 10, in which the high- and low-tonc
frequencies may be attenuated or raised as
desired with respect to the mainly con-
stantly  counter-coupled  medium-tone
frequeucies.

Circuits with control curves according to
Figs. 9 and 10, are suitably applied in such
cases in which one can reckon with a con-
stant medium input A.C. potential, when a
constant medium output volume is desired,
and a pure tone control is intended.

Circuit arrangements with parallel circuits
will often be given preference bécause the
self-capacity of the coil goes into the
capacity C. In the case of the series circuit
the self capacity of the coil L has to be taken
so small, that for the frequency range in
question. the capacitive resistance of the
coil is still sufficiently high.

(Continued on page 348.)

b

Fig. 12.—Control curves obtes=zble with the
arrangement shown in Fig. 11.
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Musical Taste

Our Music Critic,

NE’S taste, or fancy, is a most peculiar
thing. Often it is uite unaccount-
able. And it is no more predictable

in music than in anything else. Just as we
meet on our travels with two of a kind—
anything of the thousand-and-one things
we handle during the course of our passage
through this transitory life, two pieces of
soap, maybe, or two kinds of cigarette,
one of which, for no apparent reason,
flourishes and hixuriates by the side of the
other—so do we find with two picces of
music. An ordinarily musical man may
hear two pieces of musie of the same genre—
anything from symphonies to swing—and
both may appeal to him as being equally
good in their own particular sphere. Yet
one 18 bound to be the public’s favourite.
And again, when a work like Schubert’s
Unfinished Sympliony is taken to the
people’s hearts out of a collcction of nine,
of which most people are almost ignorant,
except the ninth, we don’t ask why.
Because, in a casc like that, onc possesses
such an unmistakable quality and exercises
such an irresistible appeal on our thoughts
and emotions that the reasons are obvious,
even though we may not be able to give
adequate expression to them,

But the most remarkable instances are
of works which the public insists on taking
to its hearts and bestowing on them its
signal favours, but which are, in the
unanimous opinion of everyone who knows
anything about the subject at all, inferior
as works of art to their companions in the
collection bound up within the samec
covers. Among such instances may be
cited Rachmaninoff’s famous Prelude in C
Sharp Minor, Chopin’s Study on Black
Keys, Schubert’s Ave Maria and Serenade,
Elgar’s * Pomp and Circumstance > march,
containing ““ Land of Hope and Glory,”
and many others. There are scores of
examples from opera, musical comedy and
revue which are nothing but a collection
of tunes and melodics. For somc un-
accountable reason the public takes one of
them and crowns it favourite, when very
often some of the others in the same show
are just as good, and better. It is passing
strange, and defies analysis.

Popular Melodies

Up to a point, so far as a general type of
music or mood in music is concerned,
there is a remarkable fact, the reason for
which could only be solved by passing right
heyond the confines of music and on to
psychology and tlhe national character and
teniperantent  themselves, ~ I start my
presentation of this fact (I shall not attemnpt
to give reasons for it, liere, at any rate) by
appending a representative list of twelve
conmpositions, the universal populavity of
which few, if any, rcaders would care to
dispute.

1. Moonlight Sonata, first movement.

2. Rachmaninoff’s Prelude.

3. Chopin’s Funeral March.

4. Handel’s Largo.

5. ““One Fine Day,” from ‘‘Madame
Butterfly.”

6. “ Softly Awakes My Heart,”” from
“ Samson and Delilah.”’

7. Valse Triste, by Sibelius.

8. *“ Annie Lauvie.”

9, * Last Rose of Summer.”’

10. Schubert’s Unfinished Symphony.

11. The Indian Love Lyrics, by Wood-
forde-Finden, and

12. “In a Monastery Garden.”

Please note that I have not attempted to
placc thesc in any order of supposed
popularity. I have mcrely put thein down
as the titles occurred to me.

Whilst admitting the enormous popu-
larity of works like “ Poet and Peasant’’
and “ William Tell”’ (both of which are
more or less abruptly divided into two
parts, grave and gay), I doubt very much
whether there would be a majority vote {or
their inclusion in my list to the exclusion
of any two of my first choices. In any case,
it wouldn’t affect thc propriety of my
selection if we judge the popularity of a
composition by the welcome given to it
whenever it is performed, which must, after
all, remain the final arbiter. Of course, 1
am quite prepared to admit that, at given
moments, works like “The Lambeth
Walk> or “ Tea for Two’’ might elbow
their way through to the front of the queuc.
But I feel that their fashion is very cphe-
meral and transitory, whereas the others
are permanent.

What is the extraordinary thing about
this list ? Why, that every piece in it is of
a sad or contemplative character. There is
not one single lively or jolly number in it
from beginning to end. It isso remarkable,
in fact, that yon may think there is some-
thing ‘‘ phoney’’ about it. But that is
not so, as a brief examination will show.

_ T set out to think of twclve tunes which
I theught the vast majority of people
would find most acceptable on all ordinary
occasions, such as when visiting theatres or
cinemas, restaurants or cafés, etc., and for
the life of me 1 couldn’tZthink of onc lively
one that I, personally, hear played on such
occasions. Turn on your radio and listen
to the many salon combinations that
broadcast so frequently; they play at
least eleven of them more often than almost
anything else. Ask gramophone record
makers which records have the largest day-

George Taylor, who used to be with
Whiteley Electrical, is now fixed up as
Lincoln representative for J. Evershed
and Company, the London printers. Mr.
Taylor commenced his new duties on
January Ist.

H. Mitchell is back again at the Burndept
and Vidor offices as puilicity manager,
He had been at Baird's for somte time.

Sir Louis Sterling has been elected vice-
chairman and managing divector of A. C.
Cossor, Ltd., Mr. J. H. Thomas having
resigned his managing dircctorship. Mr.
Thomas has also tendered his resignation
as chairman of the R.M.A.

Maurice Reeve, Discusses Popular Melodies

to-day sales. You may ask why Chopin’s
Funeral March ? Why not Mendelssohn’s
Wedding March 2 Well, whilst neither are
ever played as entertainment, the Funeral
March stands by itself for its occasion,
whilst the Mendelssohn at least shares the
honours with Wagzer’s from ‘“ Lohengrin.”
Furthermore, a funeral march is public
and is heard by millions of people, whilst
a wedding is private and intimate. I venture
to suggest that a public funeral without
Chopin’s work would be talked about as
something of a novelty (has it ever been
known), whilst thousands of bridal couples
walk down the aisle to Wagner's music out
of preference to Mendelssohn’s,

A Surprising Encore

I will tell you of an expericnee I had a
short while agn. Although I voueh for it,
1 shall forgive you if you choose to doubt
it. It was remarkable, and surpriscd me and
others at the time. The last occasion in
which I gave a pianoforte recital at one of
the biggest girls’ public schools in the
north of England—Casterton, at Kirkby
Longdale—I was awarded the customnary
cncore. But instead of playing something
of my own choice I invited my audience to
make their own selection—chancing to luek
that I could grant it. After a few moments
of contemplative silence, onc young lady
rose and requested Chopin’s Funeral March ¢
Furthermore, the suggestion was welcomed
with rounds of applause and the per-
formance of it accorded with as mmnch
enthusiasmm as that given to anything elsc
on my prograimune ! Although it greatly
surprised me as well as the Hcad Mistress
and everyone elsc I met there, it was an
indisputable proof of the trend of thought
of a large body of people, and juveniles to
boot, which I think would interest thinkers
in other branches of thought as well.

Strauss waltzes would be certain to gain
a large number of votes on any occasion,
and at any time, but I cannot think of any
merry and bright work that I wonld con-
sider as likely to hold the affections of the
majority, and to be agreeable to them on all
average occasions, as the tvpe of piecc
which makes up my list. Try and formn onc
for vowrself, and I'M wager that sad,
dreamy, contemplative music will gain the
majority of places every time. Think of the
pieces of this kind that I did nof find a
place for but whose popularity is un-
questioned: Liszt’s Liebestraum, Chopin’s
Nocturnes, Debussy’s Clair de Lune,
Schumann’s  Triaumerei, Rubinstein’s
Melody in F, as well as all the famous
ballads like “ Little Grey Home in the
West,” © Bird Songs at Eventide,”” *“ Un.
til,” ** Because,” *‘ Trees,’” and a myriad of
others. You'll hardly find a lively one
amongst the first hundred.
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Back Issues Wanted
R. C. P, of Muswell Hill,
urgently requires PracTicAL
WireLEss dated January 1g9th, 1935,
January 26th, 1935, and February
2nd, 1935. These issues are entirely
out of print, so if any reader can
oblige perhaps he will let me have
them.

C. P. served in the last war, but is
unfortunately not able to serve in
this as he was invalided from the
service. Wireless is his sole recreation,
and the issues concerned will help
him to complete a set.

The Battery Racket
EPORTS continue to reach me
that dealers are splitting up
H.T. batteries and selling the in-
dividual cells at 4d. each. In each
case I have reported the matter to the
appropriate authorities. In the mean-
time, I suggest that the Associated
Radio Battery Manufacturers should
investigate this matter at once.

You have observed that the Board
of Trade have an eye on the matter,
for their first order under the Prices
of Goods Act includes electric torches
and accessories, including batteries
and bulbs. Unfortunately, this Order
did not come into force until Jan-
uary ist. By that time manulac-
turers undoubtedly caught up with
the delivery of price - maintained

goods. The colossal demand has
ceased, and the profiteers have
vanished. I suggest that the

Order should have been immediately
operative. As from January 1st it was
an offence to sell such goods at
higher prices than those ruling on
August 21st last, plus a permitted
increase which must be calculated as
defined in the Act. The lire purchase
Trade Association has issued a bulle-
tin on the matter in which it says
that there is a duty on every supplicr
of goods during the continuance ol
the war to endeavour to keep prices
down to the lowest possible level, as
it is necessary that the cost of living
shall not be needlessly inflated. The
feeling in the country against
profiteering is intense.

Presentation to Lt.-Col. Ozanne
BOUT 60 members of the
R.M.A. had their first war-
time lunch at the Russell Holel

cw [ELEPRLTTTY LT

By Thermion

s

recently, with Mr. W. W, Burnham
in the Chair. Mr. A. F. Bulgin
presented Lt.-Col. G. D. Ozanne
with a gold cigarette case, and a
piece of jewellery for his wile, in
appreciation of his efforts in organis-
ing Radiolympia. Mr. Leslie
McMichael also referred to Lt.-Col.
O:zanne’s work. I, too, should like
to pay my tribute, for I know the
enormous amount of work he put in
to make this year’s Radiolympia a
success. His cflorts were only defeated
by the war.

The Output Stage
T is a prevalent idea that an im-
provement follows the fitting of
a new speaker. Most speakers will
function with an eflicient receiver
provided that they are connected in
a suitable manner. This is because
any valve operatecs most efficiently
when the impedance connected in its
anode circuit is of a fairly critical and
definite value ; this value is called

the * Optimum Load,” and is

measured in ohms.

The Transformer Ratio

lT is evident that a speaker of
different impedance could not

be employed for each type of output
valve, and therefore some simpler
system must be devised. All listeners
know that a transformer can he used
to “step up ” or ““step down” A.C.
voltages, and it is this instrument
which is used for the purpose under
discussion. If one knows the optimum
load required by the valve and also
the impedance of the speaker to be
used with it, one can find a particular
transformer ratio with which the
valve and speaker will be maiched.
In the case of a moving-coil speaker
the correct ratio is obtained by
dividing the optimum load by the
speaker impedance and taking the
square root of the answer.

Readers’ Change of Address Column
AM happy to comply with a
request made that I include a
regular column of readers’ changes
of address. Where these addresses
relate to the Army, I am, of course,
unable to publish them, but I can
include the reader’s name and district
and offer to forward letters. Readers
who wish to keep in touch with one
another are offered the facilities of
this column.

Coupling Condenser Values
TECHNICAL question I fre-
quently receive relates to the
values of coupling condensers.  The
value of the coupling condenser de-
pends upon the stage of the receiver
in which it is employed, and the
correct value of the condenser is
best found by experiment. In the
case of a detector valve, the value

depends to some cxtent upon
the constants of the wvalve and
upon operating conditions. In a

power grid detector, for example,
where the coupling condenser usually
is smaller than the conventional .0003
mfd., say .ooor mfd., and the valve
is operated at a high anode voltage
and current, a much smaller grid
leak, generally of the order of a
quarter megohm, is necessary.” A
fairly wide range of choice is usually
given for the value of the coupling
condenser in low-frequency resistance-
capacity coupled amplifiers. A
capacity value between .005 mfd. and
.05 mfd. will be perfectly satisfactory,
but the actual choice depends very
much upon the band of frequencies
it is desired to pass. If the set builder
wishes for full round tone with plenty
of bass, then the value of .05 mfd. or
even greater should be chosen, while
a lower value, by cutting off some of
the bass, will give a higher pitched
and perhaps more brilliant tone.

Physical Jerks
HE B.B.C. has now good reason
to believe that several million
men and women listeners have settled
down to the routine of the early
morning broadcasts of physical exer-
cises. It is the ambition of both
instructors, as they move anonymously
through the strects, to see in the
carriage of men and women the dif-
ference that their instruction is mak-
ing to the nation.
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AST week we dealt with the problem
of improving a receiver of the short-
wave type to ensurc reliable long-

distance veception, but only existing
apparatus was dealt with. It has before
been pointed out in these pages. however,
that the addition of an H.F. stage, or a
pre-sclector as it Is often called, will
enable nmch greater reliability to be ob-
tained, not only so far as range 1s concerned
but in relation to the removal of certain
troubles which are often experienced in
simple eireuits lacking H.F. amplification.
Even with a superliet of the communica-
tions type, if au H.F. stage is not included,
the performance may lack certain of the
effective handling properties met with in a
receiver which is so fitted. It will there-
fore be gathered from the above remarks
that a separate pre-selector is a worth-
while piece of apparatus.

Most units of this type which have been
described employ a single H.F. valve,
generally a pentode. and as such merely
add a further tuned stage plus a certain
degree of amplification. If, however, we
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tage Pre-selector

"A Useful Addition to Any Re-
ceiver to Ensure long-distance
Short-wave Reception
By W. J. DELANEY

raitges may be covered. For mains use
it will bc necessary to provide some
scparate source of voltage supply, although
there is a possibility that the receiver
will have sufficient H.T. current available
for H.T. purposes. Therefore, a small
filament transtormer only will be needed
m the unit, and this should be controlled
by a separate switch when the unit is
required.

Suitable Components

For the coils, home-made components
eould be uscd, but separate small coil units
will be found, for instauce, in the Bnlgin
range, and this firm also supplies useful
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Fig.
Theoretical
circuil of
the 2 -stage
regeneralive
pre-selector.
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intend 1o scttle down to the building of
such a unit there is no reason why. whilst
we are about it, we should not make a
two-stage unit, and in addition go to the
trouble of incorpovatiug some form of
regeneration to add still further to ifs
usefulness.

The Circuit

By using a variable-mu pentode this
regeneration may very simply be obtained
by the simple expedient of controlling the
screen voltage, selecting the various vol-
tages so that a smooth build-up may be
obtained. A similar valve, suitably biased,
may be used in the second stage, but
without the control. adjusting the bias
voltage so that a fairly good measure of
amplification is obtained. The control on
the first valve should be selected so that
it will regulatc the output from the unit
in such a manner that overloading of the
initial stages of the receiver with which
it is used will not occur, and so that the
naximum amplification may be obtained
on distant stations. Fig. 1 shows a circuit
on these lines, with. however, only onc
tuned circuit in each position giving a
waye-range coverage sccording to the
coilg in use. There is, however, no reason
why fl he unit should not be built with a
set of coils, selected by & suitably ganged
switech unit so that three or even four

multi-contact switch units which may be
ganged and thus the construction of the
tuning sections of a unit of this type is
simplified. For the screen voltage control
a good reliable component should be
selected, capable of carrying the total
screen  current. The tapping on  the
coils to which the cathode is connected to
provide the reaction cffect is not exactly
critical, but should be about one-tenth of
the total numiber of turns. The exact
position should be found by experiment
with the particular valves you intend to
use, although the regulation of the screen
voltage will be found to be so wide that a
critical tapping point is not essential.
Use non-inductive condensers for all by-
pass purposes, and keep wiring as short as
possible. It is desirable, but not essentia!l,
to separatc entirely the two stages. a
vertical screen on top of a small chassis
serving to separate the valves and two
tuning condensers, whilst a similar screen
below  chassis may isolate the separate
sections of the switch unit. If desired, the
tuning condensers may be in the form of a
special short-wave two-gang unit. such
as is found in the ddystone or Raymart
ranges.

How To Use the Unit

To enable the unit to be nsed the aerial
ninst be removed {rom the aerial terminal

of the receiver and transferred to the
acrial terminal on the unit. A short lead,
preferably screened, is then taken {rom the
O terninal on the unit to the aerial terminal
on the receiver, and the carth terminal
on the unit is linked across to the earth
terminal on the receiver. A lead is then
taken from one of the maximum H.T.
points in the receiver across to the H.T.
terntinal on the unit. As this is rated for
the nraximum H.T. which the valves will
take it is preferable to take the lead from
the L.S. positive terminal in the receiver.

If it is found that any instability sets in
it may be worth while to include a really
good H.F. choke in the lead hetwecen the
H.T. poesitive terminal on the receiver
and on the unit, with a .001 mfd. mica
condenser hetween the unit H.T. terminal
and earth. This choke must, however, have
a fairly high current rating as it will have
to earry not only the total anode current
of both H.F. valves, but also the sercen
currents and that flowing throngh the screen
potentiometer. The unit is not a short-
wave converter, and therefore it is neces-
sary that the tuning ranges selected for the
umt shall be the same as those eovered by
the receiver, and the main use of snch a
unit is on the short waves. In use, both
receiver and unit should be switchied to
cover the saine waveband, and then both
unit and receiver are tuned together. The
tuning of the unit will probably prove
nmch sharper than that ot the receiver,
cspecially if the latter is only of the
detector-L.¥. type, and therefore sone cave
is necessary to avoid passing stations by
rapid tuning. Adjust the potentiometer so
that the wusual rushing sound denoting
reaction is observed, and it should not need
touching whilst the condeunser is turned
through its entire range on ecach band.
With care it may be possible to find o
value of resistance, or setting of the

Y :
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Fig. 2—How fo arrange wave-clange
switching

control, in conjunction with the tappings
on the coils which will enable the control
to be set and then the condenser turned
from minimwm to maximum on each coil
range, with perfect control of reaction.
In any case, it is a simple matter to adjnst
the control as soon as a station is tuned in,
bringing this up only so far as is necessary
to give a worth while signal free from
interference.
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A  Valveholder Modification for

Tests

'HE principle illustrated in the accom-
panying sketch is simply that of
interrupting the continuity of one or more
valve socket connections, by introducing
suitable contacts which engage with the
valve pin or pins, due to the shortened
valve socket.

It PRESS VALVE RIGHT
HI77 0] HOME TO SHORT
Y CIRCUIT PHONES

€45E TO INTERRUPT
SCREEN GRID CIRCUIT

RIVETS

NIC /6

CONTACT ”

SERIES 5G
LEAD

A novel valveholder modification for testing
purposes.

This scheme lends itself admirably for
snch conditions as interrupting screen-grid
circuits tor, say, the inclusion of headphones
in oscillator circuits or output circuits,
the temporary interruption of filament
circuits, for cutting out pre- -audio amplificr
stages in gramophone pick-up reproduction,
dnd in certain instances where single and
double diode A.V.C. schemes arc being
cxperimented with.

It is advisable in fitting the contact
member to use suitable soft rivets to
prevent the possibility of the contaet
shiftihng into short-cireuit with adjacent
pinsor ‘sockets. The skebeh
is self-explanatory, and the
inset theoretical diagram
examples very simply one
adaption.—D. L. Eastox
(Bushey).

A Flash Unit for Motrse v

Practice SUTIER

EN company with an en-
thusiastic friend, I have

been trying to master the <

morse code with both S

oscillator and torch bulb \

unit, but owing to the
objectionableeffect of dazzle e e
brought about by an un- “ wovewenT

shielded bulb, it occurred
to me that an improved N
flash unit could quite sl
casily be made using a
small shielded light aper-
-tuve, the dots and dashes

PRACTICAL WIRELESS

Practical H

THAT DODGE OF YOURS!

Every Readet of ‘“ PRACTICAL WIRE-
LESS’’ must have otiginated somelittle dodge
which would interest other tcaders. Why
not pass it on to us? We pay £1- 10-0 for the
best hint submitted, and for evety other item
published on-this page we will pay half-a-
guinea. Turn thatidea of youts to account by
sending it in to us addressed to the Editor,
“PRACTICALWIRELESS,” George Newnes,
Ltd., Tower House, Southampton Steeet,
Strand W.C.2. Put yolr name and address
on every item. Please note that every notion i
Mark envelopes
NOT enclose

sent in must be original,
“ Practical Hints.” DO
Queties with your hints,

1 - B

SPECIAL NOTICE

All hints must be accompanied by thel
coupon cut from page iii of cover. |

£ - - 1o
being carried ont by a suitable shutter.
To this end then, wec both set about
drawing up a few ideas on paper, the final
choice being as illustrated. With
a little patience we made two
such units, dipping very {re-
quently into the multitude of
odds and ends which make up
the proverbial wireless den.

It will be scen that the light
aperture constitutes simply a slot
in both the panel and the
alumininm shutter, the shutter
operating in such a way under
the control of the spring loaded
rocker arm of the morse key,
that on each depression of the
key the two slots are exactly in
line, thus letting the light through,
whilst on the key mstormg, the
shutter drops back governed by
the spring bar “ 8.’ the shutter
glot consequently sharply cutting
out tke light.

Varions methods suggest them- -
selves for the light source, so I
have left details of this out of

panel

the sketeh, which I think is
self-explanatory.—R. W. DuN~Is
(Stratford).
E‘iﬁ?..:'r"é‘é's?f’m// 4;%
’ h -,i‘ “(/;1 ﬁéj= e ,’;_'l; \\'
s 7 Jz
1 7

AND 5

e\ PIECE OF A SMALL
» Nsmss HINGE SOLDER- [
J§ D 10 BRASS BRACKET

i4 SWG irbﬁ\
ROCKER BAR o=

A simple morse key and flash unit arrangement;

THICK GAUGE WGE TINNED COPPER WIRE

10 COMPONENTS/

Z;ASEBOA_E_Q

A simple connecting

components,

S

A Simple Connecting Panel

UITE an efficient connecting panel for
anchoring wires and light compo-
nents from the set, and flexes from the set
to the bhatteries, etc., can be quickly made
up from picces of bakelite or ebonite and
short lengths of stout gange tinned copper
wire,

The sketches are self-explanatory, but
briefly the method of construction is as
follows : Small holes arc drilled in the panel
at the required distances, and throngh these
are passed the short lengths of wirce, these
being bent from their centres, and the ends
taken over the top of the panel, leaving
two projections as shown. To these
projecting ends, the external and internal
connections can be soldered, and for neat-
ness, the external ends can be bent down
after the flex connections have been sol-
dered to them, as shown in inset.

Perhaps it would be inadvisable to use
this type of panel in short-wave receivers,
owing to the possibility of coupling due to
the loop effect, but for medium and long

FOR FLEX
CONNECTIONS

for light

SECTIONAL VIEW

waves, no such trouble is likely to he
experienced.—R. L. GRAPER (Chelmsford)
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A Resolution
IN a recent issue the indefatigable Ther-

mion added his plea to thosc of many
others for the resuscitation of the B.B.C.
television service. He pointed out what an
admirable gesture that would be on the part
of the Government, which is slowly but
surely removing the restrictions on every-
dav life which were imposed at the out-
hreak of war. Without any exact know-
ledge of the turn of events which wonld
occur when hostilities commenced, it is fair
to say that thc Government’s action was
fully justified, but subsequent expcrience
has shown where restrictions can be
relaxed, at least partially, without in any
way upsetting the sccurity of the
nation. It is now learned that a
leading city’s Chamber of Commerce
has written a letter to the Associ-
ated British Chambers of Commerce
asking that the Government should
be urged to encourage the continu-
ance of research work in connection
with television, which has brought a
reply stating that the points raised
in the letter would be considered by
the Home Affairs Commnittee of the
Associated British Chambers at their
next meeting., This attitude is a most
important one, for while the bulk of
the nations’ resources in both man
power and material must inevitably
be directed towards non-productive
work for war purposes when judged
on a cominercial basis, it would be
fatal to think that every industry
must suffer in consequence. Before
the war the radio industry was both
directly and indircetly employing
hundreds of thousands of nien, and a
vast capital sun of Inglish money
was invested. The advent of tele-
vision, coupled with its promise of
provincial extension, was destined to
bring about a new wave of pros-
perity, and if all research in this
science is allowed to lapse, then this
country will lose the substantial lead
it}had established both in transmission
and reception, No effort should be
spared, thercfore, to make the
present Government realise the ex-
treme importance of continuing re-
search in all branches of television,

if fonly on a partial basis. This
will enable the companies badly
hit in this respect to look for-

ward with a measure of hope to
the time when they can re-cnter
the market with the minimum of delay.

America Taking Stock
UDGING by the accounts which have
reached this country from the United
States, it would seem that after nine months
of television transmissions which have
improved steadily since their initiation at
the beginning of April, 1939, the Americans
have been taking careful stock of the
position which this new science has created.
It is well known that man’s natural instincts

ave snch that he cannot live alone, he must
be in toucl constantly with his fellow
creatures. Communication between in-
dividnals and nations has ever been fore-
most in his thoughts. Telephonic, tele-
graphic and wireless devices have made
distance no object, but whereas the ear has
been served so well the appeal to tlie eye
has been kept within a relatively narrow
compass. Using the present high-defin:tion
service the public who have jwitnessed the
results have been quick to rcalise that
individual portraval instead of a group
scenc has a great advantage.  Iirst of all,
it can be undertaken with relatively

simple apparatus and handled without any

The form taken by a crystal drive unit of @ modern high-powered

television transmitter working on ultra-short waves.

great difliculty, but there is also something

of greater importance. If a public function
is attended it is the central personality
which is the attraction, and yet in the crowd
only a fleeting glimpse is obtained. The
new science has made people realise that it
is better to watch this man or woman in the
comfort of the home by means of television
8o that one can get the close-up and par-
ticipate in the intimacy denied to most
anudst the jostling of others. Added to this
it has already become apparent to the

Americans that when television becomes a
vital factor in the field of entertainnient, it
will give fresh wings to the talents of
creative and interpretive genius, and will
furnish a new and greater outlet for artistic
expression. Considering the matter care-
fully, the potential audience in television
in its ultimate development may rcason-
ably be expected to be limited only by the
population of the earth itself. New forms
of artistry will be encouraged and devel-
oped, while variety, and more variety, will
be the order of the day. Whereas the ear
might be content with the oft-repeated
song, the eye would be impatient with the
twice repeated sceue. The service will
demand, therefore, a constant succession of
personalities, a vast array of talent, a tre-
mendous store of material and a great
variety of scenes and background. There
is also evidence that Amecrican advertisers
are preparing to grasp the television per-
formance ag they have radio. It will, when
Federal Communication Commission re-
strictions are released, permit demonstra-
tions, and the audience will not have to
1magine what a product looks like or how it
operates. A new model motor-car or
domestic utensil can be placed before the
transmitter, and this will cnable it to be
introduced immediately to everyone looking
Into the telcvision receiver. It has
been said that one picture is worth
more than g thonsand words. Again,
if this sponsored programme idea
gained impetus there would be a
revival of those advertising charac-
ters which have becn displayed on
cartoons and in the daily press.
With television in the home, how-
ever, the advertiser would have to
sec that at no time was he an
unceremonious guest.

Using Crystal Control
HERE is no doubt that within
recent years the increasing use
of crystal control has contributed in
no.small measure to the accuracy and
stability with which radio equipment
has operated, this being particularly
the case in transmitters. ITFor cer-
tain work it is absolutely ecssential
that a wireless transmitter should
operate on one or more {requencies
with a particularly high degree of
accuracy. This Las been emphasised
in the television field, where the
concern is the creation, and opera-
tion, of a high-powered station
radiating on a single ultra-high fre-
quency channel for the radiation of
the picture modulation. Many do
not realise how the design of the
apparatus is more or less centred
round this essential scction of the
equipment, and the accompanying
illustration is therefore of particular
interest, as it emphasises this point,
and shows how it is worked in prac-
tice. Iirst of all, in designing a
high-powered transmitter for tele-
vision purposes special attention has
to be paid to the nccessity for cover-
ing the maximum possible range at
the carrier frequency, which has been
chosen carefully to suit a given standard of
definition for the picture. This frequency
has to fall within the bands reserved for
television services by international conven-
tion, while the high power chosen in
comparison with sound broadcasting is
essential because of the wide frequency
band of the modulation, coupled with the
degree of interference experienced from
certain well-established forms of electrical

(Continued on page 345)
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oudspeaker

Further Data in Relation to the Design and Construction of
Loudspeakers for Domestic Uses
(Concluded frem page 332, December 30th issue)

HILE the stiffness of the centring
devices and the construction of
the casing exert the greatest

control on the performance of the loud-
speaker at low frequencies, it is on the
characteristics of the diaphragm, or
cone, that the performance at other fre-
quencies depends.

Some previous experience with commer-
cial loudspeakers had shown that the cone
supplied with a certain individual make of
loudspeaker was capable of producing an
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the axial frequency-characteristic of a loud-
speaker of this tvpe. The standard curve
is that for a sound pressure rising at a
uniform rate of 2.5 db. per octave—as it
would be recorded by the equipment that
was used, for taking the records. Thisequip-
ment is approximately equalised, so that
the ordinates of the curves are roughly
proportional to sound mmessure for fre-
quencies from about 100 to 5,000 ¢.jsec. ;
at higher frequencies the sensitivity of the
equipment.falls away—to the extent shown
by the deviation frown rectilinearity of the
standavd curve.

The equipment is provided with different
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equally to the which
Fig. 3 refers.

In attempting to obtain an equivalent
performance the manufacturer first sub-
mitted a numbher of samples, all of which
were true copics in size and shape but
different in some details of manufacture.
One of the worst of these samples—as
judged by comparison with the standard
curve—is the onc designated A2 and shown
by the broken curve in Fig. 2. A cwrve
of this general shape has been very fre-
quently encountered during the investi-
gation.

Based on these tests the manufacturer
then submitted a sccond batch of samnples
made with further small modifications of

diaphragms to

A 1

STy
-0
o[y S =y ) T e !
0 50100200 400 600 800 1000 1500 2000

Frequency,c.isec.

Fig. 2.—Comparison of diaphragms Al and A2.

exceptionally uniformi characteristic 0f
approximately the shape required—up to
ahout 3,500 c./sec. It was discovered that
this cone (hereinafter referred to as Type
Al) had been manufactured abroad, but
the manufacturer of the loudspeaker
(Manufacturer A) had installed plant for
manufacturing cones and was willing to
co-operate in preducing an equivalent or, if
possible, an improved type of cone.

Only a few examples selected from the
very large number of frequency character-
istics obtained with different diaphragms
can be reproduced here. KEach of these
curves (Figs. 2 to 5) was taken on the axis
of the diaphragm at a distance of 2ft. from
the front of the loudspeaker. In each case
the diaphragm was assembled with an outer
centring device of three tapes in an enclosed
case. Since the curves were taken at
different times throughout a long investiga-
tion the cases and mountings used were not
always the same, but the differences involved
would only affect the low frequencies (below
about 300 c./sec.). On each chart is also
shown for comparison a standard curve
which represents the design objective for
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frequency-ranges, of which the range
0-5,000 c./sec. (Figs. 2 and 4) was often
used since it covers the frequencics of
greatest practical interest for the present
purpose, The range of 0-9,000 c./sec,
(Figs. 3 and 5) was also very generally
used.

The curves in Figs. 2 to 5 are direct
reproductions of the curves taken off the
drum of the recorder; they, therefore,
show all the minor irregularities in complete
detail. A scale couverting the linear law
for the ordinates into relative values in
decibels has been added to the curves.

Diaphragms Supplied by Manufac-
turer A
The full-line curve in Fig. 2 is typical
of the performance of the Al type of
diaphragm. This is a moulded paper
cone, to all appearance of quite usual
construction. The

| ol N R v L
0 100200400 800 20016002000 3000 4000 5000 7000 3000

Frequency,c/sec

Fig. 3.=Comparison of diaphragms A5 and A6.

manufacture ; and the full-line curve, A5,
of Fig. 3 is tvpical of samples submitted
later as direct manufacturing copies of the
best sawmple of this second experimental
batch. .

Further experiments were madc, but no
further improvement has so far been
obtained. Work on these lines, involving
a close co-opcration with manufacturers,
could usefully be continucd. The broken
curve, A6, in Tig. 3, is typical of more
recent supplies, which have a different
code number but are probably of very
similar manufacture.

A few of the samples have becn subjected
to chemical analysis and mechanical exami-
nation. None of these tests, except perhaps
a breaking test, gave any differentiation
between concs which were comparatively
'g‘ood or bad as regards performance.
There was a general tendency for the better
cones to give lower breaking-load figures

for samples 1lin. square cut

shape and dimensions r

of this cone are also
shown on the same
sheet, and these apply

Relative values,db.

!
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1 from them, thongh such figures
g can be very variable as between
samples from the same cone.

(Continued on next tage.)
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Fig. 4—Comparison of diaphragms Bl and Cl.
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Fig. 5.—Comparison of diaphragms C2 and A7.
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(Continued from previous page}

Some particulars relating to the cones
to which Figs. 2 and 3 refer are given in the
table. With regard to the manufacturer’s
code number, the figure following the stroke
(e.g. “657 in “9772/65 gives the
weight of the cone, in grains. This figure
includes the weight of a flat surround
extending to a diameter of 8.3in., which is
cut away for assembly by the 3-tape
suspensiont.

PRACTICAL WIRELESS

frequencies, though the irregularities arc
more pronounced throughout the range
than with the best of the straight cone
diaphragms. An attempt was made to
obtain the advantage of better response
at high freiquencies with less marvked irregu-
Jarities, and some samples of flared dia-
phragms were obtained from Manufacturer
A. The performance of onc of these is
shown by Curve A7 in Fig. 5.

It was not considered that advantage
was gained by the usc of this type of
diaphragim, and circumstances did not
justify proceeding with the cxperiment.

Co Manufac- ADDIOX. Breaking At the same time, the experiment shows
SONE 4 rer’s Code .1{? * lload for lin. that there is some prowmise of obtaining
No. Number. thickness. sample.  improvement of response at higher fre-
3 quencies—without sacrifice of performance
mils. Ib. over the main frequency range—by a
Al =3 15 10-1.‘: suitable shape and nanufacture of flared
A2 9772/65 10 18-35 diaphragm.
As 9815/58 13 12-15
A6 9981/49 | — An Outline of the Specification
‘ Resulting  from
A P L . .
: SectionA-A the Investigation
I j { Sme— This section deals
with the specifica-
tion which was sug-
& gested as a result
of the experiments.
On it was based a
8 ‘ commetreial speci-
i} T ( fication which was
issued to a number
16’ of interested con-
tractors. Latitude is
allowed to the con-
‘ Tlayers felt.with room to tl‘at_"tm‘ over details
i admit louckspeaker unit whicl_are not con-
sidered likely to
3 Space for mounting transformer il]gf;fg e, (‘tgi tllggflg(;fe
— ) and size of the
| i J magnet. An outline
‘ | = L} of the specification
| 78— follows
L A { E T ollows.
t 14" : i 5 P00 The loudspeaker

Fig. 6.—Delails of the recommended speaker ;
cabinet design.

Diaphtagms Supplied by Other

Manufacturers

A considerable number of diaphragms
from the stock of other manufacturers
has been tested, but only thosc were
selected which were of switable size and
shape for mounting in the experimental
londspeaker unit. Record is made here of
only the few samples whose performance
approximates to the standard desired.

Diaphragm Bl, shown in Fig. 4. is not
moulded but formed from flat sheet paper
into a straight cone. without corrugations.
It is normally mounted with a cloth
swronnd—in  which eondition it was
tegsted. This conc is heavier than most
moulded cones, and the main resonance
is therefore at a somewhat lower frequency.

Diaphragm Cl, also shown in Fig. 4,
18 the best example of the straight-sided
cone diaphragms (moulded) obtained from
Manufacturer C. A number of diaphragms
obtained from this manufacturer were
moulded with cirenmferential corrngations
and the general characteristic of these
diaphragms was an emiphasis of the mid-
frequency range, the greatest ordinate of
the curve lying, in most cases, between
1,000 and. 2,000 cyecles per sec.

An interesting variation in shape is
provided by forming the diaphragm with
a tlare. A diaphragm of such shape is
represented by the curve (2 in Fig. 5, a
feature of this curve being the relatively
greater efficiency obtained at the higher

| Hayer felt -backsides,top.and base
Ib. lead b

I+ corrugated
inwards): back,sides, top,and base

may be considered
3 ‘back and sides only

King paer o to counsist of two
cKing papericorrugetions |y o iy parts, namely,

the case and the

loudspeaker unit.

Case

The construction of the case is illustrated
in Fig. 6. The casc consists of a box of
#in. plywood, with an aperture 8in. diameter
in the tront. The two sides and back are
lined with each of the following :

Felt (about }in. thick) ;

Lead sheet (8oz. per sq. {t.);

Corrugated packing paper

corrugations inwards).

The top and bottom are lined each with
rectangles of the felt and corrugated paper,
which serve to hold the linings on the sides
and back into position. No adhesive
should be used ; two or three light tacks
through the linings of the top and bhottom
only should be used to retain the linings
in position.

Two layers of felt on the back of the
front panel are held round the aperture to
form a bag surrounding the back of the
loudspeaker unit, when in position.

(with the

Loudspeaker Unit Magnet

Permanent magnet, not greater than
about 250 em.® total size, developing at
least 6,000 lines per em® in an air-gap of
1.075in. external and  0.980in. internal
diameter and 0.25in. decp.

Frame

Suggested construetion is illustrated in
Fig. 7.

The exact depth of the frame should be

January 6th, 1940

adjusted to position the coil correctly in the:
air-gap.  lixcessive obstruction behind
the coneisto be avoided ; forthisreasonthe
four bars connecting the outer ring to
the inner part (which is secured to the
magnet) are limited to £in. width,
Coil

Total of 53} turns in two lavers of 263
turns each, of 0.0092in, diameter enamel-
covercd copper wire. Ends of winding
securced to former and left sofficiently long
for connection to insulated soldering points
(not illustrated) on the frame. The free

lengths of these wires to be covered with
cotton slecving.

Spider

Stiffuess imposed by the spider to axial
movement of the cone should not be
cxcessive. This can usually be achieved
by the use of sufticiently thin material,
irrespective of the shape and ianner of
fixing of the spider.

Cone

At present it is only possible to specify
onc make of coue, namely T'vpe 9881/49,
supplied by Manufacturer A.

In view of possibilities of variations of
supplies, it will be required initially that
1 per cent. of cones obtained for use in the
Post  Office IEngineering Department’s
contracts shall be tested by the Departmert
for acceptance.

Edge Suspension

The outside diameter of the conc is
73in. The elearance from the inner edge
of the outer ring of the frame (7}in.
diameter) is {rec cxcept at three points
where strips of unstretched tape, }in. wide,
cemented at their ends to the cone and to
the outer part of the frame respectively,
comprisc the suspension.

Stiffness of Suspension
The resonance’ frequency of the unit

should be determined, before assembly in

the case, by anplying a constant p.d. of

variable frequency to a circunit consisting

of the coil of the loudspeaker unit and a

resistance of 8 ohms, and by observing the
Continued on opposite page)

Dirensions of
inner ring to
suit magnet

. i {squafé,slo:e
4 holes gdi 20 o
g

Fig. 7.—Suggested construction of the speaker
frame,
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(Continucd from facing page)

frequency at which the p.d. across this
resistance of 5 ohms passes through a
minimum value. The frequency of reson-
ance so determined should not be greater
than 30 c./sec.

Conclusions

On the question of how to judge the
quality of loudspeakers, the authors consider
that the criterion of faithfulness of repro-
duction, comparing a variety of types of
sound reproduced by the loudspeaker
with the original sources, heard in the
same roont, caunot hec improved upon.
The room should, of course, be of a kind
similar to that for which the usc of the
loudspeaker is intended. and the types of
sound should be restricted to those which
might ordinarily be heard,as original sources,
in such rooms., In any such comparison
the influence of the acoustics of the
microphone studio should be negligible.

Tor loudspeakers to be unsed in living-
rooms, this criterion appears to be satis-
factorily met when the total power radiated
by the loudspeaker in free space is inde-
pendent ofthefrequency. Thisreguirement

PRACTICAL WIRELESS

is, at low frequencies, fulfilled to a close
approximation by a moving-coil loudspeaker
of usual type when it is mounted in a closed
and, adequately soundproofed case, so that
the main resonance of the diaphragm lies
near the lowest frequency which the
loudspeaker is required to transmit at full
cfficiency, and when this rcsonance is
sufficiently danped, e.g., by a covering of
felt closcly surrounding the back of the
diaphragnt,

The requirement of uniform  power
radiated can be simplified, for a loudspeaker
of this kind with a paper cone diaphragm
of about 7in. diameter, to one of axial
sound, pressurc rising at a uniform rate of
about 2.5 db. per octave. Diaphragns
which produce a quite smooth characteristic
of this kind for frequencies up to about
4,000 c./scc. can be manufactured by
existing processes. The authors do mnot
favour attempts to increase the response
at higher frequencies by any meansinvolving
sacrifice of the smoothncss of response
already .attained over the main audible
spectrum. They prefer, in the absence
of a diaphragm with smooth response up to
higher frequencies, to expand the frequency
range by a separate high-frequency unit—
in cases where such a step is justified.

PRACTICAL TELEVISION
(Continued from page 342)

equipment. The forn taken by the whole
trar.smitter agsembly will naturally vary in
its particular details. but on general lives
will comprise first of all the crystal con-
trolled master oscillator. The requirements
here are very rigid aund often demand a
frequency stability in the neighbourhood
of one part in 50,000. This is only at-
tained by careful design, and in the ap-
paratus featured in the drive unit illustrated
the erystal oscillator is housed in a thenmo-
statically-controlled doubled oven to ensure
even temperatures.

Projection of Television Pictures

There is still intense activity both in
Faurope and Anicrica in connection with
the production of satisfactory television pic-
tures whose size is comparable with that
ceen in the average cinema, it being felt
that no matter in what direction television
ultimately develops the need for large
pictures will always be present. Many ol
the schemes favour a direct magnification
of the briliant primary received picture,
this being undertaken by an expensive
projection lens. Another schoo! of thought,
however, favour an intermediary method
whereby a relay screen interposed in
the path of a steady light beam is modulated
by the received teleyision signals, and quite
wool results have been claimed for this
latter -nethod of working. One of the
most rccent of thesc proposals uses an
interposing crystal screen made up from
native zine sulphide. This is interposed
in the path of a projection lamp beam,
the screen being accommodated in an
evacuated glass eylinder to which is welded
a neck inclined at an angle of about 45
degrees. The incoming television signals
modulate a heam of electrons directed along
this neck so that it strikes the face of the
screen obliquely. The resultant electric
field produced in the immediate neigh-
bourhood of this crystal screen causes the
screen’s optical polarising angle to rotate
to a degrec depending on the field strength,
which, in turn, is changing in accordance
with the degree of modulation applied to
the clectron beam by the received tele-
vision signal. The beam of light from the

projection lamp is polarised before it reaches
the crystal screen face, and it is thercfore
subjected to further polarisation as it
passes through. In this way it produces an
enlarged image of the television picture by
passing the light emerging from the back
face of the crystal screen through a polaris-
ing filter and projection lens. The scanned
sections of the arystal screen remain
charged until they are neutralised by an
auxiliary discharge clectron beam, which
works in synchronism with the main
modulated electron beam, and which ig
timed to precede it by a very short distance.
As can be seen, therefore, there is an im-
portant storage effect associated with an
electronic device of this character and, if
desired, this could be applied to bringing
about a reduction in thec line and frame
frequency without seriously reducing pic-
ture detail or quality, and would help to
solve the problem of flicker. The net result
is a reduction in the sideband necessary
to accommodate the radiated television
picture, a factor, the importance of which
looms large once schenies for increasing
service coverage are considered in this
or in any other country at some future date.
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=—ELECTRADIX=

FOR DARK NIGIITS AT HOME.,
CORDING at low cost.

SOUND RE<
The FEIGH RECORDER
fits any Radlogram, positive
drive, worm gear and rack.
Complete. ready for use, only

37/8. Super Feigh Fidelity
Set, 42/6. Tracking Gear
only. 21/-. Either 3/3 doz.

metal blanks can be used fol
the glass-coated _simplets,’
10in., 3/- each. Pre-ampli-
flers for Recordine Mikes,
_ l-valve Battery Model in
A.C. Mains pre-amplifiers, with valve

cabinet. 25/-
rectifier, steel-cased model, 60/~

VIBRATOR RATTERY
SUPERSEDER, with metal
rectifier. for H'T. No need for =g
H.T. Battery ; & output volt 'Sy

tappings. Reduced
£3/15/- 10 sal i
CRYSTAL 5

SETS,
coils, - 2 tuning
semi-perm,  detector, 7/6. ~°
Boudoir enclosed type, simple to use, 6/
A.R.P. shelter.

TWO CLEAR SCALES with MIRROR are on the
. DIX-ONEMETER

2 The Dix-Onemeter
T with only 6 Ter-
minals, but . 50
Ranges, is a valu-
able instrument of
portable size to go in
the pocket, but big
enough to cover_the
whole range of D.C,
electrical measure-
ments.

8. One for your

55/- ONLY
Multipliers from %5/6
cach,

DIX-MIPANTA
TEST METER
This is a versatile,
high-grade  moving
iron  multi - range
meter for service on
A.C./D.C. jobs. No
3 | projecting terminals,
> — > THREE ranges of
THE DIX-ONMEETER, 55/-, volts ;. 0-75, 0-150

-300, { <
bakelite case. Only 2ln. by 2}n., 19/8. In. black

LVERSIIED MEGGERS.—Direct Reading ohms to
megs. Long scale dial. from £4/10/-. Bridge Meggers for
low and high res. tests. Cheap. SILVERTOWN Portable
Tester. Combines Wheatstone Bridge, Galyo, shunts and
ratios, as new. G.P.O. Plug-in Bridge Resistance Boxes.
to 8,000 ohms,

ELLIOYY & E.E. No. 108. with moving-coil meter and
graded Rheo, 37/6. Silvertown asiatic horizontal Galvos,
jewel pivots, ¥/-. Ammeters and Voltmeters. all ranges.
Portable Sub-Standard Moving Coil Meters, mirror
scale. C.Z. ammeters 5-0-5 a.. reads to 1/10 amyp., 4n
screened case, 7in, x 7in. x 8!in., unused, 30/-.

MIRROP, GALVOS, Reflecting Beam, by Paul Cam-
prell. Sullivan and Tinsley, £3. Standar 'z
Univer. Shunts, from 15/-. tartiardiResnBosesAnd
3/8 MILLIAMMLETERS.—New. Where
the job calls for something simple
without calibration for tuning or gaf)vo
for testing. Back of panel type, as illus..
8 m.a. full scale. Great Bargain at /9 ™
post free, Uy
MILLIAMMETERS.—Movin it. 5, gy 4
é?’ 25.t50,8500 ma. isnvarihobus sizgg.lfro;n’ g LAY
in. to 8in. dia. Switchboat 2
3 to 8in. dial, all ranges. Meters, Plosmag
CABINET AND COMPONENTS FOR P.W.
S 30/- THREE
Tudor Oak Cabinet 13iin,
by 7in. by Tin. Fitted
.0005 Slow Motion Con-
denser dial window, ver-
nier microdenser 3-way
switch, chassis valve-
holders, wiring. clips,
three fixed condensers
and 10 terminal panel
strip, 12/6.
Complete as detuiled, ONLY 10/- {0 cailers: or 12'6 Post
and Packing I'ree. !
A R.P. PETROL ELECTRIC GENERAT-
ING SETS for Lizliting and Charging.
Hali h.p. DIRECT COUPLED,
150 watts D.C.. 1.300 r.pm.,
2-stroke water-cooled 1-cyl. En-
gine, magneto ignition. On
bedplate with 30 volts 5 amps,
Dynameo, £12. 90 Larger size
+ kKW Petroi Electric Sets.

e 500 watts, 2-stroke water-cooled
101}';1), 1locgl. engn]x)eémnbed plate direct-coupled to 50/70
volts NIPS. .C. Dynamo. magneto igniti [
and o1l tank, £16. jmition, fuel
SIGNAL EQUIPMENT.-Keys, Phones, Buzzers, Lucas-
Aldis Lamps, Heliographs, Morse Inkers, Relays,
etc. Special leaflet free.

New War-time Sale Li.:st N 2d. stamps.

ELECTRADIX RADIOS

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

5/- EMERGENCY PARCELS of useful
Experimental electrical and radio repair
material and apparatus, 7lbs. for 5/-.
Post Free.

: e ['ClEDNIONE | Central 4611&=
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LATEST PATENT NEWS

Group Abridements can be obtained from the Patent Office, 25, Southampton Buildings, London,

W.C.2, either sheet by sheet ac_issued

on payment of a subscription of 55, per Group Volume, or
in bound volumes price 2s. each.
the clectromagnet, but is magnetically

Abstracts Published.

H<H-FREQUENCY TRANSFORMERS.—
Telefunken Ges. Fur Drahtlose Tele-
graphie. No. 508042,

The selectivity of a radio-receiver is
varied without substantial change in
amplification by varying the coupling
between two high-frequency e¢ircuits and
simultancously varying a reaction coupling

in the opposing sensc.
The auxiliary coupling
v coll KK (Fig. 1) and re-
1 action coil R are
mounted on a former
which slides on the former supporting the
main circuit coils L1, L2, the niovement
being controlled by the lever H.
As K approaches Ll to increasc conpling,
R recedes from L2 to reduce the feed-back
and vice-versa. Coil K may be dispensed
with by rotating L2 with respect to L1 and
R which remain fixed in an alternative
arrangement. The device may be operated
manually or automatically. Specification
344017 (Group XL) is referred to.

ELECTROMAGNETS.—Gialluly, M. S. De,
Mace, J., Paz, A., Cerf (nee Schladt), E.,
Scemama, L., Robert, P., Gory, M.,
and Villaron, R. No. 506421.

In a moving-coil loudspeaker comprising
anelectromagnet for producing the magnetic
field and a speech-coil transformer, the
cores of the electromagnet and of the
transformer are structurally combined so
as to form an uninterrupted magnetic
circuit, As shown in Fig. 3, the core of
the electromagnet comprises E-shaped
laminations 25 forming the core 28 of the
transformer. The primary and secondary
windings 29, 30 (Fig. 4) of the transformer
are mounted on the core 28 and the mag-
netic circuit of the loudspeaker is completed
by a cylindrical polepiece 22 and a pole-
plate 10. The corc of the transformer
which may be formed of U-shaped lamina-
tions may be closed by a laminated member
which does not form a part of the core of

comnected thereto. The housing 1 for the
diaphragm 5 18 connected to pole-plate 10
by screws 12 and the
cores arc enclosed by
a cylindrical casing
36 and a disc 35 (Fig.

being mounted on the casing or on the disc.
The core of the transformer may be closed
by a member attached to, and magnetically
insulated from, the core of the electro-
magnet, or the transformer may be mounted

on the housing 1. The core of the electro-
magnet may be U-shaped and in a modifi-
cation a transformer with a laminated
core may be associated with a permanent
magnet.

ELECTRIC TRANSFORMERS. — Kolster-
Brandes, Ltd., and Newman, L. G. No.
507605. _

A variable selectivity coupling comprises

two tuned circuits the coils L1, L2 (Fig. 6)

of which are mounted

FL ~ "™ in variable proximity
L3 “.Lé - to the inductance L
\C’ - ¢ _Q-DC? of a third circnit and

L ! .
having different co-
cfficients of coupling

Fig. 6.

Fig. 7.

Fig. 8.

Thus as coupling between L1
and L is increased, that between L2 and L

therewith.

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. Stationery
Office. The Official Journal of Patents can
ke obtained from the Patent Office, 25, South-
ampton Buildings, London, W.C.2, price 1s.
weekly (annual subscription £2 10s,).

| - 1emm
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Latest Patent Applications,
31455.—Telefunken Ges. fur Drahtlose
Telegraphie.—Short-wave homing
receiver. December 4.

Specifications Published.

515297 —Farnsworth Television, Inc.
—Method of operating electron
multipliers.

515302.—Pye, Ltd., Jones, W., and
Edwards, B. J.—Television and
like systems.

515304.—Scophony, Ltd., and Okolic-
sanyi, F.—Television receivers.

515209.—FElectric and- Musical Indus-
tries, Ltd., and White, 1. L. C.

) D) ) ) ) D ) SR

—Television systems. (Addition
to 491935.)

515158.—Rendall, A. R. A.—Thermi-
onic valve amplifiers.

515311.—Chillingsworth, L.—Sound-
reproducing apparatus.

515360.—Blumlein, A. D.—Television
or other signal transmission sys-
tems.

515377.—Marconi’s Wireless Telegraph
Co., Ltd.—Microphone apparatus.

515383.—Kolster-Brandes, Ltd., Smith
K. G., and Tiller, P. A.—Multi-
range indicating devices for radio-
receivers.

515292.—Cole, Ltd., E. K., and
Martin, A. W.—Electric control
apparatus for tuning radio-re-
ceivers.

Printed copies of the full Published
Specifications may be obtained from ihe
Patent Office, 25, Southampton Buildings,
London, W.C.2, at the uniform price of
1s. each.
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is decreased and vice versa; a detuning
effect is thereby produced each ecircuit
LICIL2C2 being detuned to opposite
sides of the resonant frequency. According
to the invention the inductance is consti-
tuted by the screening casing 6 of the
coils L.1L2 which are fixedly mounted
with longitudinal and angular displacement.
on the spindle 5, as shown in Figs. 7 and 8.

PHOTO-ELECTRIC
DEVICES

HY principles governing the action of a
photo-electric cell have been known for
very many vears, but it is only of morc
recent date that this electvonic device has
found so many applications in industrial
and commercial life. Its functioning in
conjunction with various forms of auxiliary
equipment has seemed so miraculous to the
lay mind that itis often popularly termed.the
*“ Electric Eye,” and yet it does not “ see ”’
in any sense of the term. Its capabilities
are, of course, associated with the detection
of variations in the light to which the
active electrode surfaces are exposed. Even
if the variations are cxtremely mimute the
cell is able to take cognisance of them,
and when connected up to a valve amplifier
or cmbodied with a secondary emissive
multiplier, the light changes are con-
verted to electrical changes which become
amplified and so carry out various forms of
work as a useful signal. It is learned that
experiments have been conducted in
America whereby photo-electric cells
could be employed to utilise solar energy,
although the powers as yet generated have
been very small. By reducing frictional
losses to a minimum and using a special
type of electric motor, the incident light
activating the electrode surfaces of a cas-
cade of P.E. cells has been made to turn the
motor at speeds depending on the quantity
of light available. Sun rays and lamp rays
have each been capable of generating minute
fractions of a horsepower from the motor,
and although at the moment the whole
device seems little less than an ingenious
toy, it may be developed to a commercial
standard at a future date. In the same
country several large manufacturing firins
have bcen employing the photo-electric
cell to act as a high-speed analyser. Inone
case a firm engaged in bean packing
arranged for the separate beans to move
along a conveyor belt at the rapid rate of
ninety per second. They were made to pass
across an ‘‘ inspection beam » terminating
in a ccrtain colour sensitive photo-electric
cell, and if the colour was below a certain
pre-arranged standard a rapid action
relay was brought into service which caused
a jet of compressed air to blow each bad
bean off the conveyor belt. In a similar
way a machine was designed to incorporate
a cell that rejected a packet of produce
which had no label. Again, realising that
when a packet of cigarettes is opened it is
most impressive to sec the printed name
uppermost on every cigarette, some
cigarette making firms use a machine which
rotates the cigarette until the light ray,
falling onthe print, reduces the incident
light on the cell and the cigarette rotation
is thereby stopped, and in that position it
is boxed.

WORKSHOP CALCULATIONS

TABLES AND FORMULE
By F. J. CAMM
3/6, by post 3/9 from

George Newnes, Ltd. (Book Dept.),
Tower House, Southampton St., Strand W.C.2,



http://www.cvisiontech.com
http://www.cvisiontech.com

PRACTICAL WIRELESS

347

January 6th, 1940

HORT - WAVE enthusiasts may be
divided into three distinct groups.

Those who confine their activitics to the
short-wave broadcast channels, the amateur
’phone and C.W. enthusiasts, and the all-
round D.X. listener.

Various aerial systems are used, some
of which are efficient, and others which,
due to space or other resirictions, are of
comparatively low efficicney.

A receiver which is capable of providing
good average performance on an efficient
acrial, and some measure of satisfaction

HORT-WAVE

SECTION

A BAND-SPREAD THREE-VALVER

Constructional Details of an Interesting
Receiver for Amateur and Short-wave

Broadcast D.X. by A. W. Mann

tionally to a particular transmitter, regard-
Iese as to frequency, and within the defined
limits of receiver coverage, the effective
signal gain is considerably greater than when
alternative methods of coupling are used,
all of which have been tried and tested when
making comparisons.

Whilst it is possible to use an H.F. choke
in the grid to earth line, the writer muech
prefers the non-inductive resistance of
250,000 ohms, as shown.

Whilst this applies generally, it applies
morc 80 in cases where resonance-tuned

: r’\ HI+i
SWHEC. 300000
SEE TEXT i HI+2
5 SENSCUTO, TAPPED LFC
SEE TEXT
g 2 MFD
2 B Q
UNSCREENED
—— PLATE LEAD Sy
ey ., L
MFD - 8. =
) ) pET] " WT. POWER i
3
’:, 8.
< 5 g5 T FUSF
SEE TEXT P t
0002 MFD |2MF° —
] SW,
e LT

Fig. 1.—Theoretical circuit diagram of the three-valve receiver described in the text.

on the inefficient type or compromise
kind of aerial, would appear to he a rather
expensive proposition.

The recetver described in this article
has been used by the writer for a number of
vears in conjunction with his rotary aerial
system, and on test, in conjunction with
tiie commoner type aerials, provided
gratifying results. The super efficiency of
the former system due to variable directional
properties, however, obviously provides
the best possible results.

Before entering into details I would stress
the fact that the coils, tuning condensers,
valveholders, coil base, and L.F. trans-
former as incorporated, are amongst the
best of their types obtainable—this factor
contributing towards the eflicicney ol the
whole.

Circuit Details

Figure 1 shows the theoretical circuit
in which a stage of untuned high-frequency
is inductively coupled to the grid coil of the
deteetor stage. The latter being a triode
of the H.L. 210 type.

This form of coupling is as developed by
Messrs. Iiddystone, and is most efficient.
Proof of this is found in the fact that when
this form of coupling is used in conjunetion
with the rotary aerial system mentioned
above, when the system is rotated diree-

- matching is possible as the

aerial devices are used, for reasons which
will be obvious.

Coils

The coils specified are of Tddystone
make and of the six-pin type, whilst the
band-setting and band-spreading- con-
densers are the units of the well-known and
efficicnt Eddystone band-spread outfit.

A Ferranti A.F.4 transformer is used in
the L.F. stage, whilst the tapped pentode
choke is of Telsen make. Coils, bases, and
valveholders are of Eddystone low-loss
design, the output valveholder being of the
five-pin type which will enable the experi-
menter to change over from power
to pentode output. Satisfactory

output choke is
suitably tapped.

With refer-
ence to the fuse,
only use fuse
bulbs of the
correet type,and
avoid the non-
sensical idea of
using a flash-
lamp bulb which
has a higher
fusing point
than the valves,

a fact which appears to be unappreciated
to a considerable extent.

The first essentials are a suitable panel
and chassis. These together with a pair of
snbstantial brackets should be built up
into a complete unit of rigid construction.

Figure 2 shows a 14in. x 8in. metal panecl
of the crackle finished type, a 13}in. by
10in. by 2in. plywood chassis; faced with
twenty gauge aluminium sheet, and the two
panel brackets.

The ehassis can be made }in. shorter than
the panel in order to avoid the difficulty of
fitting same into a wooden eabinet which, ag
in nearly every case, will shrink slightly
after a few months’ use in a warm room,
thus making chassis removal difficult.

Panel Layout

The layout of panel components is one
that provides a comfortable operating
position. Note that the band-spread dial
and condenser are mounted 21in. ahove
the centre line of the panel; also that the
filament switch should be insulated from the
metal panel via an ebonite bush.. Fig. 3
shows the layout of panel and chassis
coniponents. T.C.C. fixed condensers are
reconmnended, but alternative good makes
may be used.

In order to reduce losses to the miniimuni,
low-loss valve-holders and ccil base are
essential. Taking into account that this
receiver will provide exceptionally good
results on 10 m., it will be appreciated
that conventional type valveholders of solid
dielectric construetion cannot be considered
due to the fact that their construction
makes the self-capacity comparatively
high, and most unsuited to short-wave
reguirements.

H.F. Choke

The H.F. choke shown, and used origin-
ally, is one ot the Graham Farish screened
12 m. to 2,000 m. type. 1 have by actual
tests found this component to be efficient
and free from resonance peaks from below
10 m. and up to 2,000 m. In any case, the
full 9.5 m. to 170 m. range of this receiveris
our principal concern, and no peaking
troubles should be experienced. The screen
of the H.F. choke should bhe effectively
earthed via the chassis.

The H.F. choke is, of course, a standard
all-wave type which many counstructors
will have on hand. If, however, a choke
has to be purchased, the Eddystone special
short-wave type 1010, covering an effective
range of 9.6 m. to 170 m. should be obtained.
The writer strongly recommends this con-
ponent. It will be noted that the .0001 grid
condenser, and 5 megohm leak are again
specified. Almost every combination suit-
able to short-wave requirements has becn
tried, and the foregoing proved to

be the most satisfact-ors/

in every way.

(Continued \\\;‘\ T
= RN

Fig. 2.—Chassis and panel assembly, showing the layout of pancl ccmponents.
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(Continued from previous page)

In order to eliminate wiring between
these components, the grid condenser is
of the T.C.C. tag type.

Band-spread Tuning

Next for discussion is band-spread
tuning arrangements used in this receiver.

Before going further I would refer readers
to previous articles dealing with band-
spreading by the writer and others.

As previously stated the Kddystone
band-spread outfit is incorporated in this
receiver. The band-setting, or tank, con-
denser, is fitted with a ten-stop catch
plate and ten-division scale, complete with
pointer, whilst the band-spreading conden-
ser has an integral slow-motion drive, a
large diameter knob, and one lLundred
degree scale, the complete kit being
designed for use with Eddystone four- and
six-pin coils.

A useful amount of spread is obtainable
on the 14 me. band covering 40 degrees,
using the 6LB coil. With the 6Y coil 80
degrees spread is obtainable on the 7 mec.
band. A commendable feature is the care-
fully worked out overlap between the
band-setter positions which assures that
nothing is missed. A point worthy of
consideration with regard to this recerver
concerns calibration. With the coils and
band-spread kit specified, the operator
can ecalibrate the band-spread condensey
dial over the full scale, in association with
the individual stop positions of the band-
setting condenser, through the full range
of coils, and if desired, can prepare separate
or composite calibration charts for reference
purposes,

Taking into account that accurate eali-
bration is the key in part to successful DX,
other things being equal, it will be appre-
ciated that the degree of accuraecy made
possible by means of the definite stop
positions provided by the band-setting con-
denser, and the fact that once logged a
station’s frequency can, in conjunction
with the band-spread dial, be spotted or
registered accurately at any time as
required, the DX possibilities appear rather
attractive.

In order to get down to 10 m., a special
home-made coil is required, this coil
being wound on a standard Eddystone
six-pin coil former as follows :-

Ten-metres coil data.
Grid coil:
Two turns 20 gauge copper enamelled wire.
Aperiodic coil winding :
Two turns 30 D.C.C. wire
with grid coil.
Reaction coil winding :
Two turns 20 gauge C.E. wirc as per
grid coil.

Standard spacing betwecn reaction turns,
and double spacing between grid turns.
Standard spacing also between grid and
reaction windings.

There is no place for old valves in this
receiver ; an emission test is therefore
advisable in cases of doubt, and the manu-
facturers’ instructions should be followed
relative to plate and bias voltages, ete.

interwound

Performance

The original model was in two-valve
forin, the untuned stage being added at a
later date, and on completion of over
twelve months’ tests under all conditions,
the performance in terms of results was
remarkably good on all bands, including
the 10 m. band, various U.S. amateurs and
others on the Canadian border heing
heard in the afternoons at volume com-
parative with that of British 40 m. amateur

~ PRACTICAL WIRELESS

’phones. The same applies to other amateur
10 m. stations in various parts of the world.
The addition of an untuned H.F. stage
further improved the overall performance
of the receiver on all bands, including S.\V.
broadeast channels, and C.W. channels.
It is not claimed, however, that the
untuned stage provides the signal gain
to be obtained with a fully tuned T.R.F.
stage, but should the latter be contem-
plated at some future date, the necessary

January 6th, 1940

H.F. stage or stages out of circuit, such
procedure oria‘bling full advantage to be
taken of H.F. in whatever form it is used.

In the original receiver dead spots are
non-existent throughout the full tuning
range, whilst reaction is smooth and
onstant, the reaction condenser being
tted with integral slow-motion drive, and
of Eddystone make.

A receiver built along the lines suggested
will prove equally suitable for amateur

A 3 LT+ LT~ HI=  HIH  HI4+2 'PHONE

B = B 8B B8 B B
e ® 8

)

& & i

o]

ovGB | ©

BATTERY o

(o]

BANDSETTER

BANDSPREAD

REACTION

Fig. 3.—Diagram showing layout of chassis components.

modification can be carried out without
difficulty.

An untuned stage is usually regarded
as a buffer stage, and as a means of re-
moving dead spots. The writer, however,
always makes sure that dead spots are not
in evidence, and tests are carried out with

’phone, C.W. and S.W. broadecast reception,
in fact, will be found to be a good all round
proposition, whilst the calibration and
positive logging facilities it effects are such
as are not to be found, as a rule, in the simple
types of receiver, but are common amongst
the niore expensive communication types.

TONE CONTROL BY NEGATIVE
FEEDBACK
(Continued from page 337)

Single-stage Amplifier

Control curves of a siniilar kind may also
be obtained with condenscrs alone. Such an
arrangement is shown in Fig. 11, in the
form of a single-stage amplifier. Between
the anode and the earthed rcturn lead of
the valve is the series connection of the
resistances Rs, R, aiid R;.  The resistance
R is capacitively bridged by the con-
denser C for the high-tone frequencies.
The sliding contact S is connected across the
condenser C’ with the cathode of the valve
which is connected by the not capacitively-
bridged resistance R; with the earthed
return lead. The condenser ¢ has such
value that a considerable potential drop
occurs for the low-tone frequencies, but not
for the medium-tone frequencies which
potential drop makes the counter coupling
for the low-toue frequencies small. The
resulting control curves are shown in Fig.
12. In the one extreme position (b) the
amplification for the low tones is consider-
ably less than for the high, and particularly

for the low-tone frcquencies (? WR). In
the other extreme position the amplification
for the medium-tone frequencies has risen
considerably, so that it is now larger than
for the high-tone frequencies, whose degree of
amplification has only increased very little.
The degrec of amplification for the low-tone
frequencies has risen a little mnore so that it
reaches almost the value for the ampli-
fication without counter coupling (dashed
line). The circuit shown is recommmended for
rcceiving sets without complete fading
compensation in which it is desired, for
instance, because a loudspeaker of poorer
quality is used, to achieve in any case a
raising of the low-tone frequencies.

PRACTICAL  WIRELESS
SERVICE MANUAL

By F. J. CAMM.

From all Booksellers 5/- net, or by post

5/6 direct from the publishers, George

Newnes, Ltd. (Book Dept.), Tower

House, Southampton Street, Strand,
London, W.C.2.
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correspondents.

L

Readers’ Dens

IR,—As a regular reader of your excel-
lent journal, I am sending you a
photograph, together with a description of
my station, which, until the beginning of
September last, operated under the call of
2HNO.
The receivers used are a Hallicrafter’s
* Sky Chicf ”’ (now pretty_ ancient, but still
n good trim!) and a Dbattery-operated

home-built 0-v-1 used exclusively for 28
megacycles.  This latter set has band-
spread, and transformer coupling between
the two triode valves (a D 210 detector, and
an H.L.2 L.F.). Both of these sets are to
he seen in the photograph. The antenna
preferred here for reception is a simple
half-wave 20 metre doublet.

Results with this apparatus have been
most encouraging ; 107 countries have heen
heard on ’phone and C.W. on 14 megacycles,
and 45 States of the American Union have
been *‘ hooked.”” The best verifications
which I have received are : VR6AY 14me/s
’phone ; CR4MM, ZL2QA and K6BXNR
14 me/s C.W. ; and CE2BX 28 me/s "phone.

First G reports have been confirmed by
W2KNP (7 me/s CW.) and WIGTU
(14 me/s C.W.). ’

Also in the photograph is to be seen a
portion of the C.\W. transmitter which was
in course of construction when the war
broke out. This is now sate in the hands of
the G.P.O., but it is my firm intention to
outlive Hitler, and see what can be done
with QRP C.W.—LEesuie J. J. MoRrGaN
(Bournemouth).

IR,—Being a reader of your very fine
paper for quite a number of years now,
I enclose a photograph of my den which
may interest other readers. 1 would also
like to state that I shall be glad to exchange
my QSL with any reader anywhere, either
S.W.L., A.A. or full call station, and will
answer cvery one. Wishing your fine paper
every success.—VINCENT UprroxN (8, Falcon
Terrace, Whitby).

Correspondents Wanted
IR,—1 have been a regular reader of
your fine journal for the last two years,
and must compliment you on the high
standard of its contents. I would like to
exchange my S.W.L. card with S.W.L.’s
throughout the world, especially those in

| U/zm to Discussion

The Editor does not necessarily agree with the opinions cxpressed by his
All letters must be accompanied by the name and address
of the sender (not nececssarily for publication).

A corner of Leslic J. J. Morgan’s den.

U.S.A.. S. America and the West Indies.
I wonld also like to correspoid with any
young reader in U.S.A. or S. America,
mterested in S.W, reception. Wishing your
paper every success.—NENNETH 1. PROCTOR
(63, Thackeray’s Lane, Woodthorpe, Not-
tingham).

[R,—T would like to correspond with

any S.W.L. who is keen on logging
CW DX on 7 me/s. In addi-
tion, [ am willing to exchange
my S.W.L. card by return of
post withany reader whomay
care to send
me his.

Herewith a
log of 7 me/s.
stations re-
ceivedrecently
on my l.valve
SAV. Adapter:

On’phone—
PY2LN and
PYLCT.

On  cw.
LU4J A ;
K4DUZ. FRA.
KD, TFATL;
H K 5
YVIAP;
XEIHR; K5AK, AM; 28
in PY1, 2, 3, 4, 5, and 7; all
districts W,

Q.8.L.’s confirming 7 mc/s.
reception have been received
from VOIB ; K5AM ; 1E85C;
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YU7AY ; WIAW, KJU, 2HCM, 2LEE,
KPK, KXK, BYS, 4¥FTV, 7GRI, 8QGR,
and 9BERP.—W. M. Gorrris (Newhall
Vicarage, Burton-on-Trent, Staffs).

IR,—May I express my appreciation of

the new Practican WIRELESS,

T have been a reader for the last seven
vears, and have followed all the articles on
short-wave radio.

Also, T would hike to correspond with any
member of the British Short-wave League,
and also the secretary of that society.—
E. PrstrLL (123, Victoria Street, Grantham,
Linies.).

Exchanging S.W.L. Cards

IR,—T shonld very much like to exchange
my S.W.L. card with any “ Ham,”
“AA” man, or SW.L., particulany
BSWCC miembers, anywhere in the world.
I also correspond 100 per cent. with anyone.
Wishing your paper every success in the
future.—A. B. RicHArRDSON (The Watering,
Parham, Woodbridge, Suffolk).

A reader, Vincent Upton of Whithy, sends us this interesting

photo of his den.

P

Lse Loblems

PROBLEM No. 381

RANDON obtained some surplus cori-
ponents and made up an A.C. three-
valve set, which when tried out, gave very bad
hum. He made a few tests and finding
nothing wrong with the wiring eventually
decided that the L.F. choke, which was in-
cluded in the usnal position, was too small.
He therefore obtained a similar component and
placed this in the H.T. negative lead to add to
the smoothing, but when he switched on the
hum was worse. Why was this? Three
books will be awarded for the first three correet
solutions opened. Entries should be addressed
to the Editor, PRACTICAL WIRELESS, George
Newnes, Ltd., Tower House, Southampton
Street, Strand, London. W.C.2. Envelopes
must be marked Problem No. 381 in the top i
left-hand corner, and must be posted to reach ¢
this oflice not later than the first post on
Monday, January 8th, 1940. H

Solution to Problem No. 380.

Arthurs had an exposed spark-gap aerial lightning
arregter fitted to his aerial, and this had become very
dirty and was leaking. The gradual short-circuiting of
the gap by dirt gave the increasing loss which he
experienced.

The following three readers successtully solved
Problema No. 379, and books have accordingly been
forwarded to them :

(No Signature), 6, Digton Road, Wandsworth,
S.W.18

D. Bétes, 99, Groveley Lane, West Heath, Birming-
ham, 31.
G. A. Collings, 27, Lawfield Road, Acton, W.3.

«P.T.0.”

OST of us these days have friends in
the Forces, and most of them want
something to read. Often billeted, orin
training camps in the heart of the country,
they find that, in the black-out, time drags
interminably. Good reading matter is, for
some odd reason, at a premium, and this is
where every reader of this journal can help.
A magazine that slips into the tunic pocket
is a godsend, and a good example is P.7".0.
—the British pocket “Digest” of the
world’s news and views. The February
issue, for instance, contains an important
article, “ When We Have Won—What
Then 7’ by Harold Nicolson, and another
on Russia’s startling claims for a gigantic
new oilfield whieh is being developed a
thousand miles from the nearest frontier.
Many of us believe that the earth may
not be the only planet to contain intelligent
life, and this age-old problem is treated in
“Is Mars Inhabited ?7°
P.T.0. is obtainable through any news-
agent or bookstall, price 7d.

T O ) R DD D ) R - D

! LATHE WORK FOR
AMATEURS
By F. J. CAMM
1/=, or 1/2 by post from
George Newnes, Lid., Tower House,
Southampton Street, Strand, Lendon, W.C 2.
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BLUEPRINT SERVICE

PRACTICAL WIRELESS
Duate of Issue.

CRYSTAL SETS.
Blueprints, 6d. each.

No.of
Blueprin.

1937 Crystal Receiver .. : — PWTI
The ¢ Junior ” Crystal Set .. 27838 PWoL
STRA!GHT SETS. Battery Operated.

One-vaive : Blueprints, 1s. each.
All-Wave Unipen (Pentode) s — PAWV3IA
Befrumers One- \(\h er .. 19253 PwWas
The ¢ - Pyramid 7 Oue valver (HI<

Pen) T 27.8.58 PWwos
Two-valve : Blueprmts, 15 each
F¥our-range Super Mag I'wo(D, Pex-) — PW36B
The blgnet Two (D & LF) 24.9.38 PW76
Three-valve : Blueprints, 1s. each
Selectone Buttery Three (D, 2 LI

(Trans)) . —= Pwio
Sixty Slullmg Three (D, 2 LF

(RC & Traus)) .. — PW3A
Leader Three (8¢, D, Pow) v 225 PW3n
Summit Three (HF I’en D, Peu) - PW37
All Pentode Tluee (HY Pen D,

(Pen), Pen) o 5.1 PW39
Hall-Mark Three (SG D, "Po W) . 2.6.37 PW4L
Hall-Mark Cadet(D, LF, I’en(l{(,)) 16.3.35 PW4S
F. J. Camm’s Silver Souvenir (HI'

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

Three, 13.4.35 PW49
Cameo M]dvet Three (D 2 LI

(Trans)) . — PW5L
1936 Sonotone Three qu (HF

Pen, HF Pen, Westector, Pen} e PWa3

Battery All-Wave Three (D, 2Ly
RC)

"r'he Monitor {HF Pen, D, Pen) .. -
I'he Tutor Three (HF Pen, 1, Pen)

‘The Centaur Three (SG, D, Py .. PWed
F. J. Camm's Record Al-Wave

Three (HF Pen, D, Pen) .. 31.10.36 PWG69
The * Colt ” All-Wave Three (D,

2 LF (RC & Trans)y 18.2.39 PW72
‘The * Rapide” Strmght 3 (l)

2 LF (RC & Trans)) 41237 Pwa2
¥.” 7. Camm’s Oracle All-Wave

Three (HF, Det Pen) 28.8.37 PWT8
1038 * Triband ” All-Wave Three

(HT Pen, D, Pen) 22.1.38 PW84
¥. J. Camm’s “Spnte  Three

(HI' Pen, D, Tet) 26.3.38 PW8as
The “ Hurricane ** All-Wave Three

(S(x D (Pen) Pen) g 30.4.38 Pway

. J. Camm’s “ Push- Button

Thlee (HY Pen, D (Ien), Tet).. 3.9.38 rPwo2
Four-valve : Blueprints, 1s. each.
Sonotone Four (3G, D, LF, T) 1.5.37 PW4
Fury Four (2 8G, 1, Pen) 8.5.597 PwilL
Beta Universal Tour (SG b, LF,

¢ B 7 —_ rPwiy
Nucleon Class B’ Four (SG D

(8G), LF, Cl. B) — PW3413
Fury Four bllper(SG SG D Pen) — PW34C
Battery Hall-mark 4 (HF Pen, )

D, Push- Pull) .. — PW46
¥. J. Camm’s * Limit ” All-'Wave

Four (HF Pen, D, LF, P) 26.9.36 PW67
All-Wave “ Corona S (Hb I’en,

D, LF, Peo 9.10.37 W7o
« Acme * All Wave 4 (HE Pen, )

(Pen), LF. ClL. B) 12.2.38 PIvas
The “ Admiral” Four (HF l’en

AT Pen, D, Pen (RC)). . 3.9.88 PWO0

Mains Operated.

Two-valve : Bluegrints, 1s, each.
A.C. Twin (D (Pen), Pen) L & — PWiR
A.C.-D.C. Two (SG, Pow) s — PW3L
selectoe A.C. Radiogram Two

(D, Pow) KA o T — PwWio
Three-valve : Blueprints, 1s. each.
Donbie-Diode-Triode Three (HF

Pen, DDT, Pen) X Pway
DC. Ace (QIG D, Pen) PW

A.C. Three (8G, D, Pen) . Pw:2y
A.C. Leader (HF l’en D, Pow) 7.1.39 PW35C
D.C. Premier (HI7, Pen l) Pen) S— PWasHs
Ubique (H.F Pen, D (Pen), Pen).. 28734 PW364A
Armada Mains Three (HF Pen, D,
. .. .4 = — PW38
T 4.C. All-Wave Silver
souvenir Three (HHF Pen, D, Pen) 11,535 PW30
“ All-Wave ™ A.(. Three (D, 2
LI (RCY) — PW54
A.C. 19306 Sonotone (BF Pen HE )
Pen, Westector, Pen) . — PWis6
\hmi Record All-Wave 3 (Hb
Per , Pen) — PrPw7o
All-\\ orltl _\ce(Hl«‘ Pen, D Pen).. 28.8,57 PWs0
Four-valve : Blucprints, 1s. each.
A.(., Fury Your (8G, 8G, 1, Pen) — W20
A.C. Fury Four Super (8, SG, D,
Pen) o o od L — PW3D
A, Hall-Mark (HF Pen, D,
Push-Puii) op o oo 2ERAT PWi5

TUniversal Hall-Mark (HF Pen, D,
Push-Pulil) .
AC All-Wave Cnmna Four o 61137

SUPERHETS"

Battery Sets : Blueprints, 1s. each.
£5 Superhet (Lhree valve)
F. J. Cam’s 2-valve’ ‘3upe1hcb
Mains Sets : Blueprints, 1s. each.
A.C £5 Superhet (Three-valve) .
D.C. £5 Superhet (Three-valve) .
Universsl £5 Superhet (Thrcc-

valve) ., .
T, Cammy’s A.C. \upmhet 4
¥. J. Caamm’s Universal £4 Super-

het 4 . =

* Qualitone ** Tniversal Four 16.1.37
Four-vaive : Double-sided Blueprint, 1s. 6d.
Push Button 4, Battery Model .. Yoo 10.33
IPush Button 4, A.C. Mains Model ==V

SHORT-WAVE SETS.
One-valve :. Blueprint, 1s.
Simple S. W Onc-vaiver ..
Two-valve : Blueprints, 1s. each
Midget Short-wave Two (D, Pen)
The “ Fleet” Short-wave Two

(D (HF Pen), Pen)
Three-vwalve Elueprims, 1s. each
Experimenter’s Short-wave Three

(8G. D. Pow) .. . 1 i
The Prefect 3 (D, 2 LI' (1RC and
g

Trans)) ..
The Band- spread
(HF Pen, D (Pen), Len)
PORTABLES.

Three-valve : Biueprints, 1s. each.
’. J. €amm's ELF Three-valve
Portable (HF Pen, D, Pen) ..
Parvo Ilywemht \nd"ot Port-
able (86, D, Pen)
Four—valve 5 Blueprm( 1s.
‘ fmp ”’ Portable 4 (D Lb
(Pen)) .. .

5.6.37

31.7.37

23.12.39

27.8.38
30.7.38
Three

1.10.38

19.3.38
MISCELLANEOUS.

Blueprint, 1s.

8.W, Converter-Adapter (1 valve) —

3.6.39 ¢

PW47
Pwsl

PW40
PWa2

PW43
Pwi2

PAWV4L
P59

PW6o
PW7i3

Pwos

Battery Operated.

Pwss
PW38A
Pwot

w304
PWe3
Irwes

W65
PW7s

W86

PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE

GRYSTAL SETS.
Blueprints, 6d. each.
Four-gtation Crystal Set .,
1934 Crystal Set ., L =
150-mile Crystal Set e o8 —

STRAIGHT SETS.:
One-valve : Blueprint, 1s.
1B.B.C. 8pecial One-valver . --
Two-valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans) ..
Full-volume Two (SG, det, Pcn) T
Tueerne Minor (D, Pen) . -
A Modern Two-valver ..
Three-valve : Blueprints, 1s. each
Class I3 Three (D, Trans, Class 1)
£56 5s. 8.6.3 (84, D, Trﬂus)
Lucerne Rauger (34, D, Trans) ..
£5 5. Three: De Luxe Version

(3G, D, Trans) .
Lucerne strawht Three (D RU
Trans) .
llansponlble Three (SC’ D Pen) —
Simple-Tune Three (3G, D, Pen) June’33
liconomy-Pentode Three (SG, 1,
Pen) o o3 5 .. Oct. 33
“W.M 1934 Standard Three
(3G, D, Pen) -
£3 3s. Tlnee (3¢ D Tmm)
1935 £6 6s. Hnttery Three (SQ-,
D, Pen) .. —
PTP Three (Pen, ]_) Pen)
Certainty Three (Str, D, Pen) .. -
Alinitube Three (3G. D, Trans) .. Oct. '35
All-Wave Wiuning Three (8¢, l)
Pen) .. o e .. -
Four-valve : Blueprints, 1s, 6d. each.
65s. Four (3G, D, BC, Trans)
2HF Four (2 3(i, D, Pen)
Seli-contained Four (8¢, D, L]<
Class B) .. dug. 33
Lucerne Straight "Four (%(- Db,
LEF, Trans) )
£5 5s. Battery Four (HF D 0) LF) Feb.
The HLK. Four (8¢, SG, 1) Pen)
The Auto Straight I'our (Hb Pen,
HI* Pen, DDT, Pen) Apr.’36
Five-valve : Blueprints, 1s. 6d. each,
Super-quality Five (2 HI', D, RC,
Trans) =
Class B Quadmd;ne 2 S(v, D, Ll‘
Class B)
New Class B Five (7 Sﬂ, J| Ll'
Class B) =

23.7.38

Battery Operated.

19.5.3¢

Mar, >34

95

AW427
AWd44d
AW450

AW387
AW388
AW392
AW426
WM409
AW386
AWLLL
AW422
AWA3S
AW43T
WM271
WM327
WM337

WM351
WM35+

WM3TL
WM389
WM303
WM396
WM00

AW3T0
AWzl

WM331
WM350
WM381
WM3s4

WMA04

WM320
WM344
WM340

January éth, 1940

These Blueprints are drawn full size,

‘Copies of appropriate issues contalning descrip-
tions of these sets can in some cases be supplied at
the following prices, which are additional to the cost
0f the Blueprint. A dash before the Blueprmt Number
indicates that the issue is out of prm

Issues of Practical Wireless . 4d Post Paid

Amateur Wireless . 4d. " »

‘Wireless Magazine 1/3

The Index letters which precede the Blueprmt
Number indicate the periodical in which the descrip-
tion appears : Thus P.W. refers to PRACTICA L
WIRELESS. A W, to Amateur Wireless. W.M,
Wireless Magazin

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

Mains Operated.

Two-valve : Blueprints, 1s. each.
(‘onsoelectric Two (D, Pen) A.C. AW103
Eeonomy A.C. Two (D, Trans) A.C. WHM26
Unicorn A.C.-D.C. Two (D, Pen) — WM394
Three-valve : Blueprmts, 1s. each.
Home Lover’ s New All-electric

Three (8¢, D, Trans) A€ — AW383
Mantovani A.C. Three (H¥ E’en,

D, Pen) . = WM3TE
£15 15s. 1936 A.C. Radiourmu

(HF, D, Pen) .. ..Gdan. P36 WM401
Four-vaive : Bluegprints, Is 6d. each.
All Metal Four (2 5G, D, {*en) July 33 W29
Harris’ Iuhnloo Radmgmm (HI

Pen, 1), LE, 1) . . May’35  WM386

SUPERHETS.

Battery Setfs : Blueprints, fs. 6d. each.
Modern Super Seniov 4 — WM375
’YVarsity Four . ] . Oet. "3 WM395
The Request All-W. aver .. .. June 36 WM407
1935 Super-Yive Battery (Superhet) -— WM37Y
Mains Sets : Blueprints, 1s. 6d. each.

Heptode Super Three A.C. . May '3t WM359
*W.M.” Radiogram Super A.C... — WM366
PORTABLES,

Four-valve : Blueprints, 1s. 6d. each.
Holiday Portable (Su, b, L¥
Class B) . ot — AW303
Family Portable (Hk D, RC,
Trans) ) 8 —_ AWL4T
Two IL.F. Portable (2 8G, D
2 WM

Qr21) .. .. 4 =
Tyers Portable (3G, D, 2 Trans). .

SHORT-WAWVE SET5. Battery Operated.

One-Valve : Blueprints, 1s. each.
S.W. One-valver for America . 15.10.38 AWe20
Rome Short-Waver — AWdb2
Two-valve : Blueprints, 1s. each
Ultra-short Battery Two (8G. det,

Peun) .. Fel. 36 WM42
Home-made Coil Two (D Peu) = AW 140
Three-valve : Blueprints, 1s. each
World-ranger Short-wave 3 (D,

RC, Trans) b - AW35h
L\pcmnvutm 8 S-metre Sct (D

Trans, Super-regen) . 30.6.34 AWi38
The Carrier Short- \va\er(btx L, l') July '3 WM3N
Four-valve : Blueprints, 1s. 6d. each.

A.W. Short-wave World-beater

(HE Pen, D, RC, Trans) AWi36
Impire Short-waver (SG, D, RC

Trans) —_ WM313
Standard Four- valver Short waver

(8G, D, LE, P) .. 1 oo 22,739 W383
Superhet : Biueprint, 1s. sd
Simplitied Short-wave super .. Now, '35 WM397

Mains Operated.
Two-vaive : Blueprints, 1s. each.
T'wo-valve Mains Short-waver (13,

Pen) A.C. 3 — AW453
“W.M.” Long- -wave Converter .. — WM380
Three-valve : Blueprint, 1s.

Lmigrator (3G, D, Pen) A.C s — WA35¢
Four-valve : Blueprint, 1s. 6d.
Staudard Four-valve A.(. Short-
waver (3G, D, RC, Trans) . Aug. '35 WM3er
MISCELLANEOUS.
§.W. One-valve Converter (Priee

6d.) —_ AW324
Enthnsiast's b Power Amphher(l /t») - WM38:
Listener's 5-watt A.C. Amplifier

(1/6) - - x .. — WM392
Radio Unit (2v.) for WM392 (1/-) Nor. '35 WM3Ys
Harris Electrogram battery am- .

plifier (1/-) — WM399
De Luxc Concert A.C. Electro-

gram (1/-) Mar.’36  WM403
New style Short-wave Adaptct

(1 — WM388
'[‘ncklc (harver (od ) o — AWd462
Short-wave Adapter (1/- ) . — AWA56
superhet Converter (1-/) . —_ AW4EHT
B.L.D.L.C. Short-wave Gonvertex

[$9D)] . AMay 36 WMA05
Witson Tone Master {1/- ) June '36 WMot
The W.M. A.C. Short-wave Cou-

verter (1/-) . R 9. — WALLOE
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In reply

ALz 7 t
By-pass Condensers

‘“¥ enclose a circuit of an H.F. amplifier
and detector stage which I am building
and should like advice regarding the by-
pass condensers which I have marked.
I understand that non-inductive condensers
are needed, but are these only available in
tubular form ? If so, I cannot find the
4 or 8 mifd. type of condenser in any list
in this type. Perhaps you could help me
regarding suitable types.”’—J. H. (Perran-
porth).

LL H.F. by-pass condensers should

be non-inductive, but the tubulam

condenser is not the only condenser which
is of this type. Mica condensers are non-
inductive and electrolytics are also of this
type. In addition, certain of the paper
types of condensers are non-inductive and
this is generally indicated on the case by
the letters N.I. In the case of the large
capacities, therefore, the paper non-indue-
tive condensers or the electrolytics may
be used.

Contrast Expander

‘1 note that you have again referred
to the Contrast Expander in your notes
on the ideal set. I regret to say that I
tried out a circuit of this type some time ago,
having got the circuit from an American
magazine, but it did not appear to make
any difference to the reproduction from
records. Have you found that it does
really do what is claimed for it, as I should
certainly like to improve my results by
using such a eircuit if I could be assured
that it does work ? **—L. K. (N.W.5).

E circuit certainly does what is

claimed for it when it is properly
constructed. You may have used wrong
values, wrong connections or unsuitable
valves in your experimental tests. You can
see for yourself, when such a unit is made,
that it does actually modify the contrast,
and in the special unit which we described
we indicated how this could be done.
A milliammmeter is included in the anode
circuit of the expander valve, and whilst
listening to the reproduction you can see
the current rise and fall with the volume
of the music. Obviously some types of
record need no expansion and the difference
may hardly be noticeable, but a really good
symphonic record, or an organ, will reveal
the effects, especially in the latter case,
in the reproduction of the pedal notes.

All-wave Aerial

‘“ Once again I must call on your assist-
ance in designing part of my radio equip-
ment. Your previous advice regarding the
receiver has been followed and I am more
than pleased with the result, but now wish
to improve the aerial so that I can rope in
all those distant stations.  Unfortunately
I am living on the second floor of a three-
storey house and the garden is only 15ft.
in tength. 1 do net want to put up a long
pole in the garden and yet the indoor aerial
does not seem all that I could desire. What
is your advice to me now in this connec-
tion ? ’—K. D. (Bromley).

PRACTICAL WIRELESS

o 351

aé% |
o-your letter

VERTICAL aerial of the type we have

often described is undoubtedly your
best solution. If you do not wish to enter
the upsvairs flat, then a rigid aerial will
have to be used. This should be a length
of steel or copper tubing, according to
what you can afford or obtain in these
days, about }in. in dianeter. Paint it
with two or three coats of good outdoor
paint to prevent corrosion and mount it
on a strong bracket which will hold it
about 12 or 18in. from the wall. The
overall length of the tube should be not
less than 6ft., longer if possible. To
prevent swaying or bending, a length of
wooden dowel may be driven down inside
it. Solder a length of good covered stranded
aerial wire to the lower end, and mount
the bracket as high on the wall outside
your window as possible.

ru-n-«

RULES 1

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 reeeivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obvious reasons—

(1) Supply cireuit diagrams of complete
muiti-valve receivers.

(2) Suggest alterations or modifications of
receivers described in  our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

{4) Answer queries over the telephone.

(5) Grant fnterviews 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
separatc department.

() )| ) - 1

Send vour queries to the Editor, PRACTICAL WIRELESS,

George Newnes, Ltd., ’l‘owel‘ House, Sonthampton Street.

! Strand, London, W. (12 'he Coupon munst be enclosed
with every query.

Lu-n-u-« 1"

Strengthening Leads

““1 find difficulty in keeping my battery
leads in good condition, usually because
the wire fractures where the lead enters a
plug. The constant bending backwards
and forwards seems to be the reason, and
I note that in electric irons and similar
apparatus there is a coil of wire to prevent
this trouble. Is there any similar idea
which can be applied to flex leads to help
in overcoming this trouble ? ’—G. R, T.
(Shrewsbury).

'HE easiest plan, and one of the most

effective, is to slip a piece of fairly

heavy gauge insulated sleeving over the
flex lead and then to push this down to
the plug after this has been fitted. If you
use the type of plug having an end hole,
the sleeving niay be pushed into this and
will keep the flex from bending sharply,
although not removing the ftlexibility.

| )G ) (G () D D ) G S (| ) ) G

Including a Meter

““I wish to make periodic tests of a set
from points of view of anode current, ete.
I have seen reference to jack connections
in each circuit but this would appear to be
expensive, Is there no simpler way of
obtaining the same end ? *>—R. T. (Helston,
Cornwall).

YOU do not state exactly which points

you wish to test, but it should be
remembered that special split pin adaptors
are available which are inserted  into
valveholders between the valve and the
holder and which permit meters or other
apparatus to be included in various elec-
trode cireuits. A typical instance is the
split anode adaptor which will enable a
meter to be included in series with the
anode lead for measuring current. Another
is the split grid connector which permits
a pick-up to be inserted or grid current
to be measured. One adaptor with cach
pin split could be used by you and trans-
ferred from stage to stage as desired.

Bandspread Tuning

‘“ Which is the best method of band-
spread tuning ? I know you have men-
tioned several different schemes from time
to time, but I wish fo include the system
which gives the greatest control and easiest
tuning in a2 new set which I am building
up.”’—H. B, D, (Hornchurch).
UNDOUBTEDLY the standard arrange-

ment of two condensers in parallel
is the best. The small condenser used for
spreading should preferably have a direct
relation to the band-setting condenser
30 that the latter may be provided with a
numbered dial or stop-plate device and
then the bandspreader may be adjusted
by nreans of a slow-niotion drive to spread
every degree of the band-setting condenser.

1) €D} D) |- D ) G- I ) D ) ) 1y

REPLIES IN BRIEF

The following replies to queries are given in
abbreviated form either because of non-compliance
with our rules, or because the point raised is not of
general interest.

|-l_(lJ

J. McL. (Upperlands). The neter is not snitable for
meaguring the output from a mains upit. You must
use a meter with a high resistance, preferably 1,000
ohms per volt.

(Birmingham).
found m our handbook,
formers.”

J. W. W. (Parkstone). We do not supply bineprints
of commercial receivers. ‘The makers may be able to
assist you.

R. J. {(Devonport). The condenser may be modified
by removing three plates from both moving and fixed
sections.

L. R. (Stechford). We would recommend the addition
of a valve in parallel with the existing output valve,
using, of course, exactly the same valve type.

. E. (Gloucester). The current is inuch too high and
indicates that the valve is receiving too much H.T. or
insufticient G, B.

D. A, R. (Weishpool). The arrangement is definitely
not recommended, and the valve-makers’ instructions
should be adhered to.

L. V. C. (Shrewsbury). Use the 28-gauge wire and
keep it taut whilst winding. Insulation is not im-
portant in this case,

N. T. (Aberystwyth). A resistance of approximately
100 ohms could be used, but the current should not
exceed 5 mA.

G. D. (Newport, Salop). Both components are
obsolete, and yon should select similar items from
an up-to-date list.

W. V, (Perth). Write to the Economic Electric
Company, Ltd., of 64, London Road, Twickenham.

S, E. L. (N.W.3). Scrape the carbon first and make
certain that it fits tightly, We do not think the idea
will turn out very successfully.

H. E. T. (Bognor). Try a much smalier condenser,
not larger than .00005 mfd. If this fails, then re-wind
the coil in question.

S. R. (Thundersley). A form of wave-trap would be
preferable and would eliminate all of the troubles.

P. S. (Clapham). Only one H.¥. stage would be
necessary. Band-pass coupling in the detector stage
would be advised in the second case mentioned.

S. W. (Malden). A large horn-type speaker would be
probably best, but remember the additional room
taken up. The good cone, properly mounted, would
probably be mdlstmgmahable with the amphﬁer
mentione«l.
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Conl—wmdmg data will be
** Coils, Chokes and Trans-

- rem-(
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The coupon on page iii of cover
must be attached to every query.
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RADIO
WISH ALL FRIENDS
A HAPPY NEW YEAR
—AND GOOD LISTEHING!

PREMIER SHORT-WAVE KITS

for OVERSEAS NEWS

Tneorporating the Premier 3-Band 8.W, Coil. 11-86
Metres without coil changing. Kach Kit is complete
with all components, diagrams and 2-volt valves,
3-Band S.W. i-Valve Kit, 14/9. 3-Band S§.W. 2-
Valve Kit, 22/6.

DE LUXE S.W. KITS

Complete to thelast detail, including atl Valvesand
coils, wiring diagrams and hicid iustructions for
building and working. Hach Kit is supplied with a
steel Chassis and Punel and uses plug-in Coils to
tune from 13 to 170 metres. .
1 Valve Short-Wave Receiver or Adaptor Kit 20,
1 Valve Shart-Wave Superhet Gonverter Kit .. 23/
1 Valve Short-Wave A.C. Superhet Converter

Kit .. L - . e .. 26/3
2 Valve Short-Wave Receiver Kit .. .. 29/-
3 Valve Short-Wave Screen Grid and Pentode 5

Kit .. B o ol x -

REPLACEMENT VALVES FOR ALL SETS
EUROPA MAINS VALVES. 4 v, A.C. Types,
A.C./H.L., A.L./L, A.G./S.G., A.C./V.-MS.G,
A.C./V.H.P. (5-pin), all §/3 each.
A.C./V.H.P. (7-pin), 7/6 ; A.C./Pens-
M., 76; AGC.,P.X.4, 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,
Gzn. Purpose Triodes, 5/6 ; H.F. Pens and Var.-
Mu. H.F. Pen., Double Diode Triodes, Oct. Freq.
Changers, 7/6 eacli. Full and Hali~wave Rectifiers,
8/6 each.
TRIAD HIGH-GRADE U.S.A. VALVES, ali types
in stock. Standard tubes, §/6 each. Octal Base
tubes, 8/6 each.
PREMIER BATTERY CHARGERS for A.C.
Maing. Westinghonse Rectitication complete and
ready for use. 'lo charge 2 volts at } amp., 11/9 ;
6 volts at 3 amp., 19/- ; 6 volts at L amp., 22/6 ;
12 volts at'l amp., 24/6 ; 6 volts at 2 amps., 37/6 ;
MOVING COIL SPEAKERS all complete with
transformer. Rola 8in. P.MLs. 16/6 ; 100
P.M.s, 22/6 ; G.12 P.M.s, 66/-.
Energised Madels. Plessy 8in., 2,500 or 7,500
ohm field, T/6 ; G.12 energised, 59/6.
HUGE PURCHASE OF U.S.A. MAINS TRARNS-
FORMERS at Pre-War Prices. Manufacturers’
surplus. All brand new and Guaranteed.
tnput 110 v. and 220 v. A.C.  Output 325-325 v.,
120 nna. 6.3 v, 2-3 amps., 5 v. 2 amps. G,
7/6 each. Input 230 v. A.C. Output 325-325 v.,
75 m.a., 5 ¥. 2 amps., 6.3 v. 2-3 amps. C.T., 6/6
each. Input 100-250 v., 300-300 v. 60 m.a. 4 v.
5a.CT, 4v.,la, 6/i1.
PREMIER Short-Wave, Condensers all-brass
construction, with Trolitwl insnlation. 15 wmf,
1/8 ; 25 wmf., 1/10; 10 mmf, 2/-; 100 mnf,
2/3; 160 mmf., 2/7; 250 mwf, 2/11.
PREMIER SHORT-WAVE COILS, 4- and G-pin
types, 13-26, 22-47, 41-49, 78-170 metres, 2/- each,
with circuit. Special set ol 5.W. Coils, 14-150
metres, 4/9 set, with circuit. Premier 3-band
KW, coil, 11-25, 19-43, 38-86 metres. Suitable
any type circuit, 2/11.
UTILITY Micro Cursor Dials. Direct and 100:1
Ratios, 4/3.
PREMIER PICK-UP HEADS, fit any arm, 5/3
each.
CARDEOARD ELECTROLYTIC CONDENSERS.
g nf, 500 v., 1/9; 4 wf. 500 v., 1/9; 548 mf,
500 v. 3/6 3 44444 mf. 500 v, 2/11. T.C.C.
Dry Electrolytics 84844 mf. 500 v., 2/8 each.
Orders 5/- and over sent Post Iree. TUnder 5/-
please add 6d. postage.

YOU MUST HAVE A
PREMIER 1940 CATALOGUE

111 PAGES - - - PRICE 64,
GET YOUR COPY T0-DAY !

ALL POST ORDERS TO Jubilez Works, 167, Lower
Clapton Read, London, E.5. Amberst 1723
CALLERS TOC : Jubilee Works, or our NEW

PREMISES 169, FLEET STREET, E.C.4.
Central 2833
or-ED, Kigh Street, Clapham, S8.\.4. Mucauluy 2231
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'PRACTICAL WIRELESS
FREQUENCY DOUBLING

SSOCIATED with this drive unit are
the frequency doublers and necessary
anplifiers to provide sufficient electrical
drive to supply the intermediate amplifier.
With ultra-high frequency working it is
usual to cut the crystal so that it oscillates
at some fraction of the main carrier fre-
quency, and by a series of doubling circuits
bring this up to the required figure. For
example, taking the B.B.C. 45 megacycle
vision carrier the crystal frequency conld
he 1.406 megacycles, and by five stages of
doubling this would give the 45 mega-
cycles desired. Following on from this
juncture we have the intermediate amplifier
whose function is to obtain from the
harmonic generator unit sufficient radio
frequency voltage and power to supply
the output amplifier. In the main output
amplifier the choice of valves must be
made between the glass type and the
demountable water-eooled tetrode type,
and readers will remember that in a recent
issue the advantages of the latter were
explained at fair length. In the case of a
television transmitter the modulating sys-
tem must be capable of handling both the
synchronising pulses and the vision signal.
Furthermore, at this stage the important
point of the D.C. component has to be
borne in mind if background illumination
is to be maintained in the radiated picture
in order to give a true representation of the
scene being transmitted. In some cases
the output stage is D.C., coupled to the
grid circuit of the transmitter, and this
D.C. component of the picture itself is
restored at the grid of the modulator
output stage.

_'January 6th, 1940
Classified Advertisements

Advertisements are accepted for these
columns at the rate of 2d. per word. Words
in black face and/or capitals are charged
double this rate (minimum charge 2/- per
paragraph). Display lines are charged at
4/ per line. All advertisements must be
prepaid. All communications should be
addressed to the Advertisement Manager,
Practical Wireless,” Tower House,
Southamptor Street, Strand, Lordon, W.C.2.

NEW CHASSIS

RMSTRONG CO. recommending the following
_ economically priced Radio Chassis for good
quality reproduction.
ARMSTRONG Model AW38 —8-valve All-wave
Radio-gram chassis, incorporating thc latest circuit,
including 6 watts push-pull output. Pricc £8/8/0 +
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.

_OOMMUNIOATION REGEi\}ERS

INEST selection in the country. Sole Agents for
famous HALLICRAFTERS Receivers, raugingin
price from £11/10/0 to £150. Attractive easy terms.
Demonstrations at our Londor Showrooms, 60-page
Catalogue post free 2d.—Webb’s Radio, 14, Soho
Street, London, W.1. ‘Phone: Gerrard 2089.

TECHNICAL LITERATURE

ECHNICAL BOOKS for the enthusiast. Hun-
dreds of constructional theoretical circuits short-
wave equipment. Radio Society of Great Britain
Handboek, 2/9 post free. 1040 Edition American
Radio Relay League Handbook, 6/- post free. American
“ Radio Handbook,” 7/6 post free. R.C.A. American
Receiving Valve Manual, 1/6 post free.—Wcbb's
Radio, 14, Soho Street, London, W.1, ‘Phone:
Gerrard 2089,

RADIO MAP AND GLOBE

NEW RECORDS

Brunswick

ING CROSBY makes a new recording
this month with  Poor Old Rover”’

and “ El Rancho Grande’ (My Ranch),
accompanied hy The TFoursome, on Bruns,
wick O 2873. Judy Garland is {eatured on
a 12in. record this month singing “In
Between,” which is one of the songs from
her latest fihn, “ Love Finds Andy Hardy,”
and * Sweet Sixteen —Brunswick O 148.
Alfred Piccaver, the popnlar tenor, has
recorded on Brunswick O 2878 one of the
songs from George Black’s Show Shop of
1939—*¢ The Little Dog Laughed,”’ entitled
* There’s Danger in the Waltz,”” and
couples it with ©* Yours for a Song.” ’

TRANSFORMER

INTERACTION

WHEN building a mains receiver it
s oflen necessary to place the
smoothing choke in such a position that no
coupling wilh the mains iransformer takes
place.  In some receivers such coupling
will introduce hum. If one component is
on iop of the chassis and the oiher under-
neath, this may not satisfy the requirements

mentioned, as the windings may still be in |

the same relationship.  Similarly, standing
the lwo components al right angles in a
plysical sense may not result in lhe aciual
windings being at right angles.  There-

fore, wn such cases ihe components should
first be carefully inspected in order o see

in what direction the windings vun, and
then they may be placed so that the desired
end 15 oblained.

W.’EBB'S RADIO MAP of the World enables youto

locate any station heard. Size 40" by 30".
2-colour heavy Art Paper, 4/6. Limited supply on
Linen. 10/6. WIEBB'S RADIO GLOBE-—superh
127 full-colour model. Radio prefixes, zones, etc.
Heavy oxydised mount. Post Paid, 27/6.—Webb's
Radio, 11 Soho Street, Lohdon, W.I. *Phone :
Gerrard 2089.

MORSE EQUIPMENT

FULL range of Transmitting Xeys, Practice Sets,

Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by T. R.
Mcliiroy, World Champion Telegraphist. Abso-
lutely first-class construction. McEIroy Amatenr Key
7/6 vpost free.—Webb’s Radio, 14, Soho Street,
London, W.1. ’Phone: Gerrard 2089.

TORCH OR LAMP BATTERIES

UPPOSE . you can, why buy mnew? When

exhausted, revive by simple inexpensive method.

Patent applied for. Details, oneshilling.—* Revivals,”
Manesty, Cobliam Road, East Horsley, Surrey.

MISCELLANEOUS

BE TALLER !! Extra Inches Connt!! Details
6d. stamp.—Malcolm Ross, Height-Specialist.
Scarborough.

| .n”]

Thig unique Handbook

A shows the easy way to
PAGES secure A .M.I.C.B.,
A.M.I Mech.BE,AM.IEE,

A M.LA.E., A.M.IW.T.,
A.M.I.R.E., and similar qualifica-
tions. WE GUARANTEE— NO _ PASS—NO
FEE.” Details arc given of over 150 Diploma
Courses in all branches of Civil, Mech. Elec,
Motor, Aero, Radio and Television En.
gineering, Building, Government Employ.
ment, ete. Write for this enlightening Iandbook

to-day FREXE and Post free.

British Institute of Eugineering Technology,
409, Shakespeare House. 17, 18, 19. Stratford Pl.. W.1
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RECEIVERS, COMPONENTS AND |

ACCESSORIES

RECEIVERS, COMPONENTS AND
ACCESSORIES

OUTHERN RADIO’S BARGAINS.
LL GUARANTEED. POSTAGE EXTRA.
—Parcel of

5/ ~ Condensers, Resistances, Volume Controls,
Wire, Cireuits, etc. Value 25/-. 5/ per parcel.
15/ —Service Man’s Component Kit. Electrolytic
Condensers, Volume Controls, Resistances.
Tubular, Mica, Paper Condensers, Valve Holders, ete.
120 artxcles contained in strong carrying case, ("

Useful Components, comprising

7”7 x 7*. 15/- the Kit.

2!/ —Sma,ll Trader’s Parecel of Components. 150
Articles comprising all types Condensers, Valve

Holders, Resistanees, Chokes, Coils, Wire, etc.

Value 85/-.- 21/- the parcel.

5/ —100 Wire-end Resistances, assorted capacities
~ % and 1 watt, 5/- per 100
5 /_-—6 Volame Controls, 5/-.

ELSEN 3-Range Meters (Volts and Milliamps),
4/- ; Ormond Loud-speaker Units, 2/6; Crystal
Sets, 5/6 Westectors Type W2, 2/6; Telten W349
Midget Iron Core Coils, 4/6; Step up Transformers,
110-25Q Volts, 7/-; 8 mfd. Elcctmlytxc Condcnsers,
600 volts, 1/8. Crystal Detectors, 2!-; Crystals, 6d.;
Mareoni V24 Valves, 9d
2 / —Tool or Instrument Carrying Cases, oXe-
Government Stock ; Wood 9” x 77 x 7%, 2/-.
PECIAL Ofier, le|ted Quantity Torch Bulbs,
1.6v., 21/- per 1060; 2.5v. and 2.5v., 17/6 per 160.
OUTHERN RADIO, 46, Lisle Street, London,
W.C. Gerrard 0653.

AUXHALL.—All goods previously advertised are
still available; send now for latest grlce list,
frec.—Vauxhall Utllities, 163a, Strand, W.C.2,

5 BARGAIN PARCEL comprising Speaker Cabinet,

=~ Drilled steel Chassis, condensers, resistances
and many other useful components. Worth £2,
Limited number. Postage 1/-.—Bakers Sclhurst
Radio, 75. Sussex Rd. ,South Croydon.

ANKRUPT BARGAINS. Brand new 1939 models,

makers’ sealed cartous, with guarantees, at less

40 per cent. below listed prices; also.Midgets, port-

ables, ¢ar radio. _Send 1id. stampgfot lists.—Radio

Bargains, Dept. P.W,, 261 3, Lichffeld Road .Aston,
Blrmlngham

ELIABLE Switches, Resistances, and all guality

radio and electrical components. Unparalleled

range. Send 3d. stamps if you'’ve not yet had
catalogue No. 162, BULGIN, BARKING.

LOUDSPEAKER REPAIRS

LOUDSPEAKI‘IL repairs, Dritish, American, any
make. 24-hour service, moderate prices,—

Sinclair  Speakers, DPultonoy Terrace, Copenhagen
Street, London, N.1.
EPAIRS to moving coil speakers. Cones/coils

fitted or rewound. Fields altered or wound.
Prices quoted, ineiuding cllminators. Pick-ups and
gspeaker transformers rewound, 4/6. Trade invited.
Guaranteed satisfaction. Prompt scrviee.
L.S. Repair Service, 5, Balham Grove, London, 8.W.12,
Battersea 1321.

NEW LOUDSPEAKERS

3 OOO SPEAKERS from 6/6 ecach, P.AL and

coergised 4in. to l4in. including several
Epoch 18in.—Sinclair Speakers Pulteney Terrace,
Copenhagen Street, London, N.1

LOUDSPEAKER CONVERSIONS

AKER'S Triple Cone Conversions Will Immensely
. Improve_ ~Reproduction of Your Present
Speaker Enables yon to bring vour speaker right
up to date and obtain really reallstic reproduetion
at the cost of a few shillings; free descriptive leaflet
from the Pioneer Manufacturers of Moving Coxl
Speakers -since . 19025.—Bakers “Selhurst Radio, 75,
Sussex Rd., South Croydon.

(—_ _

CABINETS

CABINET for Every Radio Purpose.

URPLUS Cabinets from noted makers under cost_
of manufacture.
RADIOGKAM Cabinets from 30/-.
NDRILLED table, console and loudspeaker
cabinets from 4/6

NSPECTION Invited.

. L. SMITH and Co., Ltd., 280, Edgware Road,
W.2. Tel.: Pad. 5801,

RADIO CLEARANGCE, LTD., 63, High Holborn, W.C.1.

BRITISH BELMONT 8 Valve plus Magic Eye All-
Wave A.C. Superhet Chassis, 4 wave-bands, two
short, medium and long, fitted Jatest Mullard Octal
Base American type Valves.

Size of Chassis, 184” x 10” x 3”. Supplied with Valves

-and Knobg, but less S8peaker.

Chassis only, £5/19/6 each.
Speaker for above, 17/6 each.
GRAMPIAN 10" 10 watt, 2,500 ohm Energised

Speaker. Heavy Cast Frame 4 . 15/- each
With heavy-duty Pentode Speech Tmnsformer

17/6 each

Heavy-duty Speeeh Transformers, Pentode Matching

2/11 each

PLESSEY 2-gang Straight Condensers 1/6 each

Ditto, 3-gang . 2/- each

PLESSEY Motor Duve Press Bntmn Unit. Supplied

complete with 8:way Press Button Control.  Precision

job throu"hout First Grade Motor. A.C. 24 volts

21/- each

POLAR 3 meg. Volume Controls, with 8.P. Switch

1/6 each

Ditto, with D.P. Switch 1/9 each

YAXLEY type {-pule 3-way Smgle Bank Switches

9d. each
2,500 ohm Fields Coils 9d. each
1 (One) gross Assorted Remstnnces 5/- per gross
Metal Chassis Drilled. 15" x 67 x 11" “and 1117 x 8” x 2§°
1/6 each
Push Back Wire 12yds. 10d.

ROLA P.M. SpeakRers, latest ty pe 73in. Cone, with
Pentode Transformer .. Boxed 14/6 each
Clock-faced Dials, 5" x 3%”, "with prlnted 3-wave scale
Ox-Copper Escutcheons and Glass. . 3/6 each
Ditto, less Escutcheons 2/6 each
Horizontal dialg, with plain seale :}' X 3];" and pomtﬂr

1/- each
100ft. Copper Aerials, Insulated 2/- each
FILAMENT TRANSFORMERS, lnput 200-250 voits,
output 4 volts 4 amps, 4 volfs b amps 4 11 each
G.E.C. Mains I’mnsformet, Anterican  windings,

350-0-350 voits, 65 m.u. 5 voits 2 amps, 6.3 volt 2.5
amp. Suitable for replacemeuts m G.E.C. models
5/6 each

24 mfd. Can type Electrolytics, *30 volts working
1,6 cach
PRESS BUTTONR UNITS with 6 g5 bk Buttons, ready
for wiring into set, with circult .. 4/11 each
WEARITE Set of two Iron-Col Ooils, Aerial and
H.¥. Trans. with diagram .. AL .. 2711 each
BULEIN 25 ohms Wire-wound pots, . 1/- each
Stranded Push-back Wire, 1d. per )ard 12 yards 10d.
CHASSIS Mounting Valve Holders. American, 4-, 5-, 6-
and 7-pin, 4d.each. Octals 6d.each. Loctals 10d. each,
7-pin English type, 3d. each.
ROTHERMEL Piezo Crystal Speakers, 73in. Cone.
List 55/-. Our price, 10 6 eacli. 10in. Cone 12,6 each.
CRYSTAL PICK-UP, high grade Ameriean. Bronze
finish, complcte with arm 21/~ each
POLAR N.S.F. 1 watt resistances, 4d. cach, 3/9 dozen.
All gizes up to 2 weg.
WEARITE MAINS TRANSFORMERS, R.C.B. type.
350-0-350 v. 80 m.a., 5 volt 2 amps. 6.3 volt 5 amps

6/11 each
Type R.C.4.  500-0-500 v. 150 m.a. 4 volts 2 anps,
4 volts 2.5 amps, 4 volts 5.6 amps. . . 21/- each

PHILCO MAINS TRANSFORMERS. American Wind-
ings, 330/350 volts 65 nra., 6 volts 3 amps., 5 volts

2 amps. 3 5/- each
Ditto, but 80 ma. .. 6/6 gach
" Ditto, hbut 90 m.a. . 7/6 each
WEARITE 110 k/c I.F. Tr'lnsformcrﬂ 1/- each

AMERICAN C.T.8. Volume Contfols, finest made,
divided spindles, length Zém with switch, 2,000,
5.000, 10,000, 25,000, 100, 2/6 cach
Wirc-wound 5 watt (less sthch), 19, ,000, ‘Za 000 ohms,

2/- each
WEARITE CHOKES, Screened i ! .. 1/6each
PLESSEY DRY ELECTROLYTICS, CAN TYPE.
12 x 16 mfd. 350 volts working .. 1/6each

6x6 , 500 volts working 1/6 each
12 ,» 450 volts working .. 1/6 each
8 x 8 x 8 pfd. 500 volts working .. 2/11 each
16 x 8 x 4 x 4 mfd. 500 voits working . 2/11 each
12 x 8 x 8 x 8 x 8 mfd. 500 voits working  2/11 each
16 mfil. 450-volts working . . 1/3 each
16 x 16 mfd. 350 volts \\orkum 1/6 each
B.). Wire-end type, Bias Llectrol) tics.

50 mfd. 12 volts " 1/6 each
50 mfd. 50 volts 2/- each

Tubular Wire-end non-inductive papcr “all sizgs up-

to 0.1, 5d. each, 4/3 dozen.

RECEIVERS, COMPONENTS, AND
ACCESSORIES

(Continued from previous column)
RUBBER GROMMETS b .. 4d. dozen
BATTERY Output Pentodes, well-| known make.

4 6 each

BATTERY Double Diode Triode; weil-known make.

3;}11 eaeh
RAYTHEORN First-grade Valves, largest stockists, all
types in stock, Including Gl.lss Series, Glass Oectal
Series, Metal Series, Bantom Heries, Singlc-ended
Metal Series, and Resistance Tubes, all at mosp com-
petitive prices; seud for Valve Lists.
All Orders Must Include Sufficient Postage to Cover
Hours of Business: 9 a.m.—6 p.m. Weekdays.. Satur-
days 9 a.m.—1 p.nm.
RADIO CLEARANCE, LTD., 63 High Holborn, London,

. W.C.1. TELEPHONE : HOLborn 453t.

MISCELLANEOUS

HERE’S MONEY IN RADIO!—If vou under-
stand radio you can make substantial profits in
spare time. For hints and ideas get MONEY-MAKING
MADE EASY, by L. Harvey Wood. Available from
all booksellers 2/6 net, or by post, 2/10, from the
Publisher, C. Arthur Pearson, Ltd., Tower House,
Southampton Street, London, W.C.2,

HE OUTLINE OF WIRELESS,” by Ralph
Stranger. ¥ifth Edition, 10s. 6d —This book,
which covers the subject from A to Z, is to bé recom-
mended to all who desire to master the theory of
Modern Wireless. At.all Booksellers and Newsagents,
or by poset 11s, from George Newnes, Ltd. (Book
Dept.), Tower House, Southampton Street, Strand,
London, W.C.2.

’I‘HE PRACTICAL MOTORIST'S ENCYCLOPZE-
DIA, by F. J. Caxmmn, 3s, 6d. net. A lucid
exposition of the principles, uplkeep ‘and repair of
every part of the car. 442 illustratiens. From book-
sellers.everywhere, or by post 4s, from George Newnés,
Ltd. (Book Dept.), Towef House Southampton

' Street, Strand, London, W.t

COILS, CHOKES & |
TRANSFORMERS :

and How to Make Them.
By F. J. CAMM

An important new Handbook for
every home constructor and
anyone interested in radio. With
Special Chapters on Selectivity,

Break-through, Coil Winders,
Coil Troubles and their
Remedies. 180 pages, cloth

bound with 126 casy-to-follow
illustrations.

2/6 by pest 2/10

GEORGE NEWNES Ltd.

(BOOK DEPT.),
Tower Heuse, Southampton St.,
Lendon, W.C.2

Metal Case 1 hole fixing Electrolytic Cond

5506 volts working, 8 m&l. .. . 3f-eac 1
STANDARD TELEPHONE HEADPHONES resistance
2,000 ohms and 4,000 ochms . §/11 pair
Volume Controls, 1,000 and 5, 000 ohms, with switeh.

1/3 each
0005 3-gang Tuning Condenser Units, with trinwners.
1/9 each
PLESSEY Energised Speakers, 10in. Cone, ,500 and
1,000 ohm field, with trans. .. 12/6 each
éin. Cone, 2, 500 and 1,500 ohm field 5/11 each

(Continued in next €ylumn)
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An improved Triode Hexode

r
ll OSRAM X24 Frequency Changer especially

suitable for short-wave reception.

H.T. ECONOMY.—A feature of this type is that it
will continue functioning satisfactorily at a lower H.T.

voltage than other types, giving a longer life for the
H.T. battery.

L.T. ECCNOMY.—Type X24 replaces type X23 with
a teducsioy of 330 in filament current- p: 1y 0.2 awnp.
.

‘ ray oub’: &-'wde riode
OSRAMHD24] [, 20 [

containing all the features
of earlier . valves of this type, but- with greatly
increased L.T. economy.

Type HD24 replaces the HD23 with a reduction of
259, in filament current—only 0.10 amp.

' COD AR WO A High Slope Output
IOSRAM KT24 Tetrodeg. Thistalve if a
high-sensitivity power tetrode, particularly suitable
for small battery seis in which econemy of con-
sumption is of greater importance than high-power
output. Type KT24 consumes only 0.2 amp.—a
saving of 339/ in filament current.
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THREE NEW

CHARACTERISTICS X24

Filament Current . 0.2 amp.

Total Cathode Current...
(1.7 mA. with 100 volt H.T.)

Conversion Conductance 350 micromhos

PRICE 10/6 Each

CHARACTER

TE N

File ment Current we O anu s,

Amplication Factor measured at {40
Impedance 28,600 ohms
Mutual Conductance 1.4 mA.Jvolt

PRICE 7/6 Each

CHARACTERISTICS KT24

Filament Current 0 0.2 amp.
Mutual Conductance «. 3.2 mA.Jvolt
PRICE 9/- Each

¥ The above valves, together with the OSRAM W21 economy Variable-mu H.F. Pentode,

enable a 4-valve battery receiver to be designed with a total filament current of only 0.62 amp.

and with no decrecase in overall sensitivity over a similar receiver with other valves
normally taking 25%, to 309, more current from the L.T. accumulator.

WRITE FOR TECHNICAL LEAFLETS

ISTICS *1D24

. .

2-VOLT ECONOMY VALVES

4.5 mA.

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.

Published every Wednesday by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and Printed in England py

THE NEWNES & PEARSON PRINTING Co., LTD., Exmoor Street, Lendon, W.10. Sole Agents for Australia and New Zealand : GORDON & GOTOH, LTD. South
Africa : CENTRAL NEWS AGENCY, LTD. Practical Wireless can be s¢nht to any part of the world, post free, for 17s. 8d, per annum. six months, 83, 16d:
Registered at the-Genernd Post Offiho a3 R newspaperand for the Canadian Magazine Post.
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ROUND THE WORLD OF WIRELESS

Switches and Switching
T has often been said that the component
part which gives most trouble in a
wireless receiver is the switch. Whilst
thlS may be true. due to the fact that this
emnponvnt receives the most use, it is
very often due to the use of the wrong type
of switch, or an unsuitable type of switch
for the purpose. There are many different
patterns of switch on the
market and the beginner often
thinks that they all operate in
the same manner, and in an
endeavour to save money he
obtains a low-price component
which, whilst it may be ideal
for one purpose, may be un-
suitable for continued use in
the positionin which he intends
to place it. Wave-changing is
probably the most important
part of a circuit from the
switching point of view, as low
resistance is essential and per-
feet switching must be carvied
out or the receiver will fail to
function corveétly. It is often
found that the rcceiver secins to
be working properly, but signals
are weak, and much time may
be spent in looking for a fault
which is merely due to poor
contact in the wave-change
switch. In this issue we give
brief details of the various types of switeh
which are available and indicate some of
tle positions and circuits for which they
are most suited.

The B.B.C. Symphony Orchesira
'HIS B.B.C. Symphony Orchestra, leader
Paul Beard, conducted by Sir Adrian
Boult, will vigit the Town Hall, Chelten-
ham, on Thursday, January 11th, to give
two programmes, onc in the afternoon and
one in the evening. On Wednesday
evening, January 17th, the Orchestra will
visit the Central Hall, Newport, and on
Wednesday evening, Jdnuarv 24th, the
Orchestra will play at the Pavition, ‘Bath.
Full details will be announced later.

Expeditionary Force Programme
S from January 7th, the B.B.C. are
including a special programme from
6 p.m. onwards on a wavelength of 342
metres. This programine is designed especi-
ally to appeal to the forces in France, and
consists mainly of dance and similar light
music, variety, sporting items, and so on.
If the programme proves successful it will
probably be expanded into a full daily
prograinme.

Will Shakespeare

IMING restrictions have developed a
new technique for dealing with one
form of radiq play production. Anexample

of this was scen in the production of
‘ Macheth,” which dealt in sequence with
the deterioration of the character of
“ Maebeth.” The sante technique, stressing
the character of the central figure, is to be
used in Barbara Burnham’s productlon of
Clemenece Dane’s ““ Will Shakespeare.” on
January 13th. In this production scenes
from ditferent acts of the play are knit

cover . . . exposes just

together to throw up the character of
Shakespeare.

The Black Galley

CUMMING TAIT, the Scottish

playwright, has written a topical
adventurc play, entitled ‘‘The Black

Editorial and Advertiscment Offices :
¢ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
. W.C.2 ’Phone : Temple Bar 4363.
: Telegrams : Newnes, Rand, London.
Registered at lhe G P O. ~as a newspaper and
for tra M ne Post.

The Editar mllbe plmsed to consider artieles of a
praetical  natura  suitable for publication in
PRACTICAL WIRELESS. Such articles should be ;
written on one side of the paper only, and should
eontuin the name and address of the sender. Vi lilst
the Editor does not hold Rimself responsible for
manuseripts, every effort will be made to return
them if « stamped and addressed envelope s
enclosed.  All correspondence infended  for the
Editor shoulid be adilressed : The Editor, PRACTICAL &
WIRELESS. Gevrge Newnes, Lid., Tower House,
Southampton Street, Strand, W.C .2,

Owing to the rapid progress in the design of
wireless apparatus und to our eftorts-to keep our
readers wn touch with the latest development's,we give
no warrgnty that appaeratus described in our
columns s not the subject of letlers patent.

Copyrlght in all diawings, photographs and
articles published in PRACTIOAL WIRELESS 18
specifically reserved throughout the couriiries sigma-
tory to the Berne Convention and the U.S.A
Reproductions or imitations of any of these ure
therefore expressly forbidden. PRACTICAL WIRE-
LESS incorporates ** Amateur Wiveless.”
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Wire-stripping machines at the
Ekco Works, adjustable to wires of
all sizes, strips away the insulating

bare wire for soldering.

Calley,” which will be produced for children

Christine on January 13th. It is a
continuation of the adventures of David,
Erie, and Rubla, about whom children
heard in the serlal called ** The Mystery
of Draid’s Hill.”” In this play, listeners will
hear the strange adventure of three boys
who have been evacuated from a Scottish
town to a wild part of the Hmhlamls,
how they encounter a mysterious
shlp known locally as the

haunted galley” and how
they hear unusual noises in the
dungeons of a ruined -castle,
which gives them a clue to the
whole mystery.

enough

Songs from “ A Country
Girl ?

ONE of the most popular of
George Mdwardes’ many
famous productions, ** A Country
Girl.” was produced at Daly’s
on January 18th, 1902, with a
cast containing many stars,
among them being C. Hayden-
Collia, Rutland  Barrington,
Willie Ward. Bertram Wallis,
Huntley Wright, Maggie May,
Ethel TIrving, Topsy Sinden,
Nina Sevening, and Evie Greecn.
It ran for 729 performances.
On January 12th, songs from ‘A
Country Girl,”” composed by Lionel Monck-
ton, with additional melodies by Paul
A. Rubens, will be broadcast. ‘The singers
will be supported by the B.B.C. Theatre
Chorus, trained by Charles Groves, and
the B.1B.C. Theatre Orchestra, conducted by
Stanford Robinson. Production will be by
Gordon McConnel and Stanford Robinson.

Talks for the Housewife

ANET QUIGLEY, who arranges the
B.B.C.'s talks for women, has put

together several interesting series for the

new  schedule from Januarv onwards,
These have necessavily a  wartime
atmosphere.

The Tuesday morning talks, for example,
are entitled * Wartime in the Kitehen.”
The B.B.C. is in the closest possible tonch
with the Ministry of Food, and the talks
have been designed to help housewives to
solves the thousand and one new problems
with which they are at present faced. If,
for example, there is a glut in any com-
modity, listeners will hear of new and
attractive methods of presenting this
particular article of food. Speakers will
include suel familiar radio figures as Mrs.
Arthur Webb, Mrs. Bosanquet, Ann Beaton,
and Ann Hardy. The early (Thursday)
morning marketing talks will be continued.
These are designed to assist in the planning
of the day’s menus.
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l-wave

Frame Aerial System

Details of a Recently-developed‘-Scree-ned

Anti-static Self-contained Aerial

N the latest General Electric receivers
produced in the U.S.A. an interesting
arrangement has been adopted in

order to reduce *“ man-made static.”’ The
idea is to use a screened frame acrial inside
the cabinet of the radio receiver for long
waves, and to use the screen as the aerial
on the short waves. The sensitivity of the
Magic Eye tuning indicator is also varied
on different wavebands. )
Fig. 1 shows the cirenit of a typical
receiver in which the frame aerial 1 is
shielded by the shicld 2. An ordinary out-
side vertical aerial 3 is also shown, which
may be cmiployed, or not, as required by the
user. These different acrials are arranged
for connection to the input circuit of an
R.F. amplifier 4. The output of the latter
is supplied to the usual converter stage and
LF. stages of the receiver, which are
indicated by the rectangle 6, feeding the
diode detector 7. The rectified unidirec-
tional and signal potentials appear across
& Tesistance 8 connected betwecn its anode
and cathode. This resistance is shunted by
a potentiometer comprising condenser 9

Fig. 3.—Arrangement of
the end of the frame aerial
windings.

and resistance 10, having a variable con-
tact 11. The signal potentials appearing
between contact 11 and carth arc supplicd
to the A.I'. stages and the loudspeaker.
Resistance 8 is, of course, by-passed for
R.F. currcnts by the usual condenser 26,
and has connected in series with it an R.F.
filter comprising resistance 27 and condenser
The acrial transformer 13 consists of
primary windings 14 and 16, and secondary
windings 17 and 18, and is adapted to
transfer encrgy received from aerials 2 and
3 to the control grid and cathode of the
R.T. amplifier 4. The wave-change switch
19 has three positions, B, C and D, the first
conmnecting the receiver for operation on the
broadcast band, position C connecting it for
operation on thc next higher frequency
band, and position D connecting it for
operation on a still higher frequency band.
A second switch 19! is also employed, and
has two positions, one effecting certain
circuit connections when the frame aerial
is used, the other position effecting circnit
connections when the frame shield is
employed a8 an aerial.

Resonance

Indicator

A visual resonance
indicator 20 of the
“Magic Eye’’ type, is
shown in the lower
portion of the dia-
gram. Resonance is
indicated by the fluor-
escing of a screen
within the tube, which
is controlled by the
grid potential. The
latter is varied by
connecting the control
grid through resistance
21 to the negative
terminal of resistance
8. The potential of
resistance < 8 is also
supplied to the control
and suppressor grids

of wvalve 4, and also
through conductor 23
to any additional
valves in the equip-
ment 6, for A.V.C.
purposes and an A.F.

by-pass condenser is
agsociated with resist-
ance 22,

It will be noted that
the switch 19 is in its
B-position, the receiver
thus being conneeted
for hroadecast band

reecption, while switch
19! is in its upper
position, thus connect-
ing the receiver for
reception by the

Fig. 1.—Circuit of parl of a receiver incorporaling the frame aerial.

“frame’ 1, which
may be oriented for
minimum reception of
noise or other ur

Fig 2.—Constructional details of the frame aeria’.

desired signals. The framec shield 2 aids
very substantially in eliminating the latter,
and, as will be described later, its con-
struction is such as to avoid detriinental
capacity and resistance effects upon the
frame.

Condensers 15 and 25 of the converter
input and local oscillator circuits are
ganged with condenser 5, as indicated in
the diagram. A trimmer condenser 33 is
also connected across the  frame,” and
provides for initial adjustment. In this
way the receiver may be tuned through tle
broadcast band of from 540 to 1575 ke/s
with as satisfactory alignment of the tuncd
circuits as if an outside aerial werc used,
with the added advantage that the ** frame *’
can be installed out of sight in the eabinet.
The frame shicld 2 is carthed through the
upper blade of switch 19!, conductor 34,
blade 36 of switch 19, conductor 37, lower
blade of switch 18!, and lower blade of
switch 19 to earth. Simultaneously the
primary winding 14 of transformer 13 is
short-circuited to prevent absorption effects
due to stray capacity coupling and the
circuits of the other transformer windings
are open-circuitedd by the switches 19 and
191, in the positions shown. At the same
time the full potential of resistance 8 is
supplied through resistance 21 to the
contro} grid of the visual resonance indi-
cator 20, resistance 39 being open-circuited
at the lower contact of switch 191, In this
condition maximum response of the indi-
cator is obtained.

Using An Outside Aerial

If an outside aerial is available, it can he
utilised merely by operating switch 19!
in its lower position. The upper blade of
this switch then earths the frame shield
direct. The lower blade of switch 19!
interrupts the short-circuit across the
transformer primary winding 14, making
it effective between aerial and earth. This
winding may be of the usual type which

(Continued on page 365.)
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hich Switch?

The Imporiance of Using the Right Type of
Switch, and the Differences in the Various
Types are Described in this Article
By W. J. DELANEY

HE beginner may be pardoned for
expressing doubt as to the correct
type of switch to use for a special

purpose, as a perusal of a catalogue shows
so many different types, yet many are
described as of the same kind. Tor in-
stance, one may see a wave-change switch
and this may be of the push-pull type, or of
the Q.M.B. type, and have two contacts or
perhiaps three. Similarly, the on/off switch

Fig. 1.—Filament switching in a battery receiver,
and the usual types of switch which are used.

generally found in a battery receiver is of
the push-pull type, yet some reccivers are
fitted with a Q.M.B. switch. Finally, the
latter type of switch may be found deseribed
as a “togglo ” switcl, to add still further to
the confusion of the beginner. Apart from
the difficulties regarding the type of switch
there is also the problem as to which switch
to use in some receivers, in view of the fact
that some current may be carried and thas
the current rating of the switch has to be
borne in mind. The simplest form of
switch is the push-pull variety, and this
may have two arms, with a moving plunger,
or cven four arms, and in some the phinger
itself acts as one of the arms or contacts.
This type of switch may be secn illustrated
in Figs. 1, 2 and 3, which also show typical
uses of the types illustrated. In addition,
these illustrations also show alternative
types which fulfil the same purpose.

L.T. Switching

In the simple battery rceeiver it is neces-
gary to switch off when the receiver is not
in use, and the usual procedure is to break
one of the L.T. leads. Thus a simple two-
pole short-circniting switch is needed as
shown in Fig. 1. But in the case of a
battery receiver employing a potentiometer

TER, '
~—=<y
l AC
MAINS

Fig. 6.—A single-pole change-over swilch of ihe
Q.M.B. type, and a typical circuit iw which il is
used.

across the H.T., it is also necessary to break
the H.T.lead, and in this casc a three-point
switch is needed, the H.T.—lead being
joined to the extra eomtact on the switch.
The same simple type of two-contact or
on/off switch may also be used in any
position where it is necessary to open or
break a cireuit, provided that a high cur-
rent is not being passed. A typical instance
will serve to show what is needed, and this
is illustrated in Fig. 5. As, however, this

Fig. 3.—Here is a double-pole switch used for
8 .
wave-change switching.

particular component is in the acrial circuit
it may be desirable to protect it from dust
and also ensure reliable contact at all times,

TFig. 4—A QM.B. switch should be used for

breaking a mains lead, as in an A.C. receiver.

and in this case onc of the Q.M.B. or toggle
types of switch, as illustrated, would be
used.

S

LLLLLL

Fig. 2.—For wave-change switching, a three-poin!
switch is often employed.

Wave-change Switching

For changing the wavelength in a stau-
dard medium and long-wave receiver the
long-wave section of the coil is short-
circuited, and if a single coil is used, then
a simple two-point or on/off switch may be
used. As, however, extra coils are added,
as in a transformer circuit, additional
points on the switch are required, and a
typical instance is shown in Fig. 2. It wiil
be noted that although two switches arc
indicated, one point on each switch is joined
to the earth line and thus a single contact
may be used for Loth of these, removing
the need for one point and enabling a three-
point switch to be used. Although the
sante circuit, so far as the coils are con-
cerned, is indicated in Fig. 3, it will be noted
that the application of grid-bias to the coil
calls for the inclusion of a condenser in the
earth lead, and it i3 no longer possible to
use a three-point switch, or the G.B. supply
would be short-circuited. 'Then a four-
point switch lhas to be uzed as shown.

Pick-up Switching

For mnormal radio-gram. switching o
single-pole change-over switch has to be
used, and this may bc of the push-pull
type ot of a special Q.M.B. type, the latter
being preferred. This is on account of
the fact that the grid of the detector valve
has to carry H.F. eurrcnts for radio recep-
tion, and if the contact is poor or dirty,
noises will be introduced or signal strength
will be poor. For all mains circunits, where
a current of any magnitude is passing, the
toggle or Q.M.B. switch should be used,
and in the simplest switching the on/off
control of the mains input is a typical

i

Fig. 5.—~A<* local-distance ' swilch and the circuit
arrangement,

example. The circuit and two alternative
types of switch are shown in Fig. 4, the
switch on the left being of the same type
as normal house lighting switches, whilst

Fig. 7—In a D.C. receiver both mains leads
should be operated, and a Q.M.B. double-pole
switch of th: typ: indicaled should b: used,

Fig. 8.—A single-pole change-over swilch fo
radip-gram swilching.
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WHICH SWITCH?
(Continued from previous page)

that on the right has exactly the same
internal movement, but has a rotary con-
trol action, and this enables panel controls
to be matched more satisfactorily. An
interesting version of the toggle switch is
shown in ¥ig. 6, where the internal connec-
tions permit a change-over cffect so that a
trickle charger and an H.T. eliminator may
be brought into circuit with the mains as
desired. When the set is switched off, the
trickle charger is switched on. On D.C,
mains it is very desirable to disconnect
both mains leads when the set is switched
off, and thus a double-pole Q.M.B. switch
is necded, the circuit and a typical sainple
being shown in Fig. 7.

Coil Switching

Modern receivers utilise several coils,
and if the receiver is of the all-wave type
this introduces further difficulties. Special
switch units have, however, been introduced
for this purpose, and three cxamples are
shown in Fig. 9. These switches have low
losses and make reliable contact and fur-
thermore may be ganged together, using
one for each coil. Special lengths of rod are
supplied so that the desired number of
switch units may be used. It would be
impossible to give circuit examples in view
of the many different forms of switching
which may be used. Recently a small form
of this switch has been produced, although
it cannot be ganged. It is illustrated
Fig. 10, and the various arrangements which
are available with tlis switch are shown in

Fig. 12.—Connections available for the type of
switch shown in Fig. 10.

Fig. 12. This indicates, by a heavy line,
the contact point and the wiper and arm
which are fitted. It will be seen that in one
form a wiping arm may take selection on
any one of 18 points, or two or more arms
may be provided, and will select various
contacts. This type of switch was used in
our 30/- All-Wave 3 receiver, and the only
point to watch is that the correct arm

PRACTICAL WIRELESS

contact is sclected for the appropriate
contact points.

There is one final type of switch which,
although not very well known yet, has
many interesting, applications.  This is
known as a “ momentary action’ toggle
switch, and has only one permanent
position.
switch is.permanently * on,’

Fof instance, in one form the
and if the

’

|

Figs. 9 and IO The rotary wave-change switch in two different patterns

January i3th, 1940

toggle is raised to the * off* position, it
immediately flies back to the “on”’
position when the finger is removed from
the switch. In a permanent “ off *’ switch
it will only be ‘‘on”’ whilst the toggle is
held down. 1t is ideal for bringing into
circuit a meter to measure anode current,
for instauce, the reading being noted whilst
the switch is held ** oﬂL * and the meter
sh01t circuited in
the normal position
ot the switch.

Connections -and methods

of operation of the model on the left are shown in Fig, |1 and for the switch on the right iin Fig. 12.

Fig. 1l.—How the rotury switches (Fig. 9) are designed. Three different patterns ate shown.

ELECTRON

HE bombardment of electrons against

a surface, either in a narrow directed
stream, or as a randomn impact, is a very
important process in the science of tcle-
vision. The function of this process is
really twofold, one being related to the
transnitting end of the chain, and the
other at the receiving end. In the case
of the former, the brightness variations
of the scene to be radiated are translated
into electrical signals, and if consideration
is given to the iconoscope type of camera,
it is these electrons which are made to
fall on & metal mosaic which is insulated
and charged at varying potentials over its
surface. Secondary emission is the medium
which brings about the desired discharge,
and in carrying this out, several other
factors are brought into being, and these
have to be considered carefully when
design problems are tackled. For example,
there is the question of the saturation
effects of the mosaic, the space charge
brought into being in the immediate
vicinity, secondary electron redistribution
and the rate at which these sccondaries
are colleeted, the electrical charges on the
glags: envelope, cte. All these iterms occur
in practice, and haveé served to make the
operation of the device a far more compli-

BOMBARDMENT

cated one than was originally supposed by

those engaged on the initial development.
Coming now to the other end of the chain
we have the cathode-ray tube, which re-
verses the original process by convertmg
the electrical signal variations into grad~
ations of light and shade distributed over,
the screen in br]ghtness areas. The electron\
stream impact in this case brings about a,
combined state of fluorescence and phos’
phorescence, causes a certain amount of
heating to both the powder and the glass,
and finally gives rise to secondary electrons
which arc collected by charged clectrodes
in the tube. It is clear that with this
device the emission of the secondary clee-
trons must determine the potentials and loss
of energy of the electrons in the various
sections of the travel stages, and with
this is wrapped up the efficiency of the tube
as a converter of clectrical energy into light.
The research laboratorics are therefore
concerned with the study of the functional
relationships of these items one to the
other, for by so doing the best possible
picture quality will be obtained, it being
assumed that the receiver and auxiliary
equipment is performing at its maximum
efficiency.
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A Midget Receiver
L. JAMES, of Croydon, Surrey, has
o sent me the details of a midget
receiver which he has built in a gas-mask
box. It is built on a baseboard 3iin. by
3in., with a panel 3}in. by 5in. 'This just
fits in the end of the bLox, leaving enough
space under the lid for the control, and the
H.T. battery consisting of three 9-volt
grid-bias hatterics. ~ On top of this battery,
but C'\reflﬁlv insulated from it, he has
placed one of the old 8d. cycle batteries
as the L.T. This is used with a 5-ohm
resistance for the P.M.2 DX, and H.L.2
valves, and brings the filament current
down to its correct amount. The aerial
is formed by a wire which passes over the
shoulder, and my reader says he can walk
about with it using one carpicce. The
appended photograph shows bMr. S. E.
James’s gear taken just before the war.

North ‘Manchester Radio and Tele-
vision Society
THE hon. sec. of the above club tells
me that since the commencement of
war their meecting-place has been moved
from Whitefields to the centre of the city,
close to the main statlon, for the convenicnce
of membérs. He invites other members
around Manchester to co-operate. This
club.is keeping a -watch on local ramps in
the wiréless business, particularly in the
battery liné, The Consul for = Finland
has sent the club his sincere thanks for
theit S\mp'athetic message to the radio
listeners in. Finland., which message has
beﬂln passed on to the authorities in Hel-
sinki.

Confiscation of Sets
H): sceretary of the same club sent
a questionnaire to the Enginecer-in-
Chief of the Radio Section of the Post
Oftice, relating to amateur radio trans-
mitters. . "You will see from the appended

replies the nature of the questions.

et Relatlve to the confiscation of amateur
radio tmnsmlttmg apparatus, I have to
inform you that it is the intention to retuin
such apparatus to the owners after the war,
and applications- for restoration should be
addressed . tq, this Department on the

cessation of hostilitics.

“You can be assured that every reason-
able precaution will be taken to ensure
the safe custody of apparatus whilst held
by the Post Office.

“The call-signs previously held by
licensces are cancelled simultaneously with
the relative licences, and no claim to the
use of a particular call-sign in any future
licence granted could be allowed.

“Tf, and: .when experimental wireless
facjlities are restored, the question of an
adjustment of fees and of the grant of
{resh licences will be given consideration.”
(This was in answer to the following
question : ¢ Will now licences for trans-
mitting have to be taken out after the war,
or will those holding them at the time
ot confiscation be able to carry on with the
old licence until the number of months,
ete., for which it was still available are
ended ?7°)

By Thermion

“ And So Say All Of Us”
HEN Pat and Taffy, Pawky Saundy, readers
all, once met,

Their eommon interests drawing them together,

They talked at length of radio and televigion, too,

Of sport and drama, literature, and weather;

And then said Pat—whenthese rau dry :

“ Me bhoys. now get this sthrate,

Oi wouldn’t miss * P.W." on no aceount at aal,

Oi orther ut, and so ut's never laate,

*Tis the only raddio pas aper that’s lift av aal the lot.

If Oi missed ut——-shurc twould make wme rave an’
shwear.

Troth Oi'd crack the schkull av annywan that thried
to kape ut baek

“ Loike they sarved oult] Paddy Riley at the Fair.”

A corner o Mr‘ . E. James's den.

‘ \]Vell Took you,” said the Welshman (late of Llanfer

(Use the alphabet to find the rest and finish “gogozoch’)
* Tt T wass not get my copy, dychryntlyd, what a blow !
AR, ves, inteet to gootness, quite a shoek,”

“* Aweel,” said Pawky Sanndy: *“ masell al’ll no deny,
Tt's graund tae think its price is no inercased.
Ah like the braw wee paper, but al like mal siller
mair.
If they'd raised the price, mah purrrchase micht 'a
ceased :
Torbyc ah dinna always like their joaks ahoot the
Scot,
Though mavhe they in fun are only penned,
But ye couldna rin the Empirrre if it
oorsels,
A fatiet that canna be tac widely kenned.
Still, ah willna argy-bargy, for nac doot the loons
mean well,
If it wisna for their energy sae tirrreless.
Laundsakes! It would be frichtfu’ gin Wednesdays
camn aroond
Ii we had nae news o’ radio and wirrrreless,”
And thus for onee—and only once
In history o we find
John Bull and Saundy, Taffy, Pat,
Are of the self-same mind.
And in the long, dark days of way
Share to the full this view—
“Thank heaven, jitters have not stopped
Our paper, Like ourselves
IT MEANS 70 SEE THINGS TUROUGH.
NOTE TO READERS,—“,Dychrynll_v(l ” is nol a Welsh
swear word, it only means * horrible ™ * frightful,”
1t is pronounced, roughly, like duchumthlﬁld y .
* ToRCH."

wisna  for

Another Battery Racket

C.1, of the North, exposes a racket
* which is going on in that district.
One. dealer is selling ‘‘special” torch
batteries consisting of a grid-bias battery cell
neatly covered with pink-coloured paper
containing the magic legend :
“ARD.
Anti-Dazzle
Battery
4d b2

Apparently, this dishonest profiteering will
continue in spite of the Government.

Television in Germany

CCORDING  to recent newspaper
I’eports television is proceeding in
Germany in spite of war conditions. We
should certainly reconsider the uestion
over here.

The Short-wavelength Muddle

N my reference tibrary I have several

I books which purport to give a list of
short-wave  stations, and
their allotted wavelengths.
I also have the list issued by
the B.B.C. in connection
with  their  publications.
None of them agrees. Even
the list issued by the B.B.C.
from time to time differs
as to important stations.
The time has arrived when
short-wave transmitters
should be compelled to
announce their wavelengths
and stick to them. The
present  chaotic conditions
mierely  indicate that the
short-wave transmissions are
run by muddlers. Quite
often the sudden changing
of a wavelength will cause
scvere interference with an
adjacent  station. Those
interested in listening on the short waves
are linding it most confusing to have to
scarch around ecach night for a station
which does not maintain its wavelength.
This in itself causes further interference.
Perhaps my readers would care to discuss
this problem, and to give reasons why so
many short-wave stations stray from
their announced wavelengths. There
cannot be any tenable reason for this,
I should also welcome details of the
worst offenders.

The 1940 Sets

GATHER from manufacturers that they

are not spending any considerable
sums of money in experimental designs for
the 1940 receivers. Instead, they are
directing their cfforts to produce cheaper
and simpler receivers so that they can
market them without having to increase
price. Many of the old constructors who
deserted the pastime are now coming back
to it and are finding in short-wave listening
an interesting means of occupying the
evenings they are now compelled to spend
at home.
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Television Transmitting Aetials
LL the work devoted to improving the
cfficiency of an ultra-short-wave
radio  transmitter used for a television
sevvice will be nullified if it is not uged in
conjunction with an aerial array having a
very high performance factor. 'T'o inerease
the range of propagation this scetion of
the whole installation must be so designed
that the cnergy losses are reduced to the
barest, and eonsiderable rescarch has heen
applied to this side of the problem both
in this country and abroad. For example,
‘it is a well-established fact that_a eon-
ductor one quarter of a wavelenglh long
is an cfiicient acrial, but if this is erceted at
a great height, so as to increase the range
of signal reception, then losses may acerve
in the fceder cable connecting the acrial to
the output circuit of the radio transmitter
proper. It has been demonstrated receutly
that one way to reduce these losses is to
adopt a special form of carthing system
for the feeder. This is donc by usiug
capacity wires which are less than a quarter
wavelength long, and tuned to the carrier
frequency, thereby giving a low inpedance
at the point to which they arc.eonnceted.
This simulates a low ecarth impedance,
and bears a relationship to the eapacity
earth screens which were used with broad-
cast. acrials somec years ago, when real
earthing facilitics were not available. In
some cases this capacity carth for television
transmitting aerials is made up in the
form of spokes radiating from the feeder
located at the centre. These spokes and rimn
are adjustable in length if more than one
cartier frequency is to bc employed, but
can be designed to a fixed length in the case
of a single radiating carrier frequency
which is usually the case. An actual design
based cn somewhat similar rcasoning, that
is improving the radiating efficiency of
the television aerial, is illustrated in the
accompattying photograph. This shows
the corona acrial at the top of the chimney
breast of onc of the Crystal! Palace towers.
1t was designed to give maximum horizontal
radiation, and the cight spokes are clearly
visible as an array a definite fraction of o
wavelength below the vertical radiating
conductor.  Surmounting this dipole is a
small dise to give capaeily tuning, and the
whole installation was nsed in conjunction
with a 10-kilowatt transmitter. Another
metliod of reducing losses and improving
horizontal radiation is to employ dipole
aerials with reflectors and it the radiation
is to be uniform in all directions, then this
becomes a spoked array something like a
skeleton evhinder, as in the case of the

B.B.C. station at Alexandra Palace.

Preventing Screen Damage
[T is well known that it the beam of
clectrons in a cathede-ray tube is
allowed to remain stationary, so that the
point of impact on the fluorescent sereen is
cvidenced by a tiny brilliant area of finor-
cscence, thep the screen will be burned at
that point. That is why iustructions are

furnished stating that the heam must be
kept on the move when patterns or pictures
of brilliant intensity arc being built up on
the tube face. Iven so, a mweasure of wear
and tear is inevitable if the same scction
of the available screen area is used over and
over again, while special precautions have
to be adopted to offset the damage re-
sulting from a failure of the time base
generator to impart the combined hori-

A good example

zontal and vertical motion to the eleciron
beam. As an alternative to these methods
another scheme has been suggested which
has for its main object a prolongation of the
life of the cathode-ray tube i terms of
the retention of screen efficiency.  For this
purpose the tube emploved has a much
larger sercen avea than is necessary for the
particular purposc for which it is to I
cmployed. The sercen, or sereent and tabe,
according to the method of instruction, is
then 1nade to rotate about - its central
axig, while the area of scan is'arranged to be
cceentric to this axig. Iitted to the outer
rint of the screen arc vanes, and at prede-
termined intervals the cleetron beam is
deflected so as to strike these vancs, and
by this action rotate the sereen in much the
same way as the rotor of a turbine i3 re-
volved by the direction of steam jets
against specially shaped vanes. The same

of a spoked aerial array capable of
radiation in a horizontal divection.

principle eould of course be applied to the
photo clectrie or mosaic assembly screens
nsed in the different forms of clectron
cameras, for here again.the active life of
the apparatus is very often a function of
sereen, and the damage that may result
from the continuous impaet of the Ligh
veloeity scanning beam of electrons.

The Attenuation of High Frequencies

HE inereasing use of the higher fyequen-
cies for all forms of communication,
where long distances do not have to be con-
sidered, has extended very materially the
amount of research which is being applied to
the propagation characteristics of waves in
that part of the spectrum. Obviously, the
degree of signal attenuation will vary
according to whether the iransmissions
are cffceted over water or land or a ¢ombi-
nation of both, while reflections from the
various upper jonised layers of the atuios-
phere present no mean problemi to those
who are concerned with point to point
working. Quite recently an investigation
was carried out in
America into the rate
of attenuation up to
distances of approxi-
mately 10 miles over
land, the band of
frequencies involved
being from 80 1o 1.5
megacycles, that is,
the short and ultra-
short spectrom. The
results proved most
interesting and
showed that from 1.5
up to 4 megacycles
there was an increas-
ing attenuation with
{requency but that
from 4 to 80 mega-
cycles the degree of
attenuation remained
almost constaut. On
the other hand, with
frequencies below
12.5megaeyclestherce
was a greater attenu-
ation mcasured
during the hours of
daylight than could
be measured wlen
the sun had set.
By carcful interpol-
ation of the results it
was shown that the
variation of signal
strength with
distance eould be
cxpressed by an
inverse power cgua-
tion. In other words,
bhetween 80 and 4
megacveles the signal varied inversely as
the 2.3 power of the distanee. It was
also found that the variation of attenuation
with respeet to frequency could be predicted,
but that in daytime these predicted results
were abwavs less than the measured values.

- &)
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Remote

HE location of aerials is generally
controlled by factors affecting radio
reception or transmission, and thus

the most favourable site may very likely
be at somec distance {rom the central
office throngh which the radio and land
channels will be connccted.  The radio
receivers and transmitters must be near the
aerials, and it the past this has required the
establishment of the station eperating force
at some distance from the switching centre.
For the smaller radio links, where the
cquipment is simpler and the operating
attention 1equired is too small to justify
the establishment of a permanent operating

TELEPHONE OFFICE RADIO
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Radio Systems

Some Interesting Details of Speech-controlled Radio Transmitters in America

cquipment.  With this arrangemeut, the
control current flows over both sides of the
telephone line in the same dircction, and
by using a combination of positive and
negative pulses to ground, with a suitable
combination of relays at the radio terminal,
cither the receiver, or the transmitter
and receiver, may be turned on, or both
of them may be turned on together with
the test oscillator to set up a test.

With this system two keys are provided
at the telephone office; one to connect
positive and one negative battery to the
simplex circuit. With neither of these
keys operated, relay A at the radio terminal

is operated, and

EQUIPMENT neither recciver,

- ——

l

=l

VOICE
-—

—

transwnitter, nor
oscillator is in

VOICE i
<«— operation. To

bring in the re-

RECEIVER

At

TRANS-
MITTER

. [} L]
JRANSMITTER RECEIVERJ

1

ceiver alone the
positive battery
key is operated at
the central office,
and positive current
flowing owver the
line operates the
recciver relay at
the radio terminal,
This~ releases the
A relay through a

TEST

E

A
TEST

POW

Fig, 1.—Simplex control circuit used fo control radio receiver and
transmitler at Provincetown.

stafl, the radio equipment has been designed
for remote control, and all operating is
done from the connecting central office.
With this amrangement, periodical visits
to the radio station are all that is required
for ordinary maintenance. This method,
which was first wsed with aeronautical
ground stations, has also proved cffective
for radio receivers in ship-shore or harbour
craft service, and for both transmitters
and receivers for such low-power radio links
as that between Green Harbour and
Provincetown.

Simple Control Circuit

The operating functions that must be
remotely controlled vary, for the most
part, with each installation, so that
standardisation has not been feasible.
In all cases, however, a varicty of control
pulses transmitted over the voice linc
between the radio terminal and the central
office are employed to actuate a suitable
set of relays. An example of one of the
simpler forms of control circuit is that used
for the pole-mounted radio receivers and
transmitters at Provincetown. Here it
was nccessary to be able to turn on cither
the receiver alone, or the receiver and
transmitter togecther, or to add t{o the
circuit an oscillator for test purposes.

~As shown in Fig. 1, a simplex control
cireuit was formed by a connection to ile
midpoint of the transformers, both at ihe
telephone terminal and at the radio

OSCILLATOR

back contact, thus
CONTROL

putting ground on
the receiver control
lead and turning on
. the recciver, and
operating the test relay to prevent operation
of the test oscillator.

To bring in the transmitter in addition,
the polarity of the control current is
changed by operating the negative key.
This rcleases the recciving and operates
the transmitting relay, and the latter
energises the transmitter through its front
contact. “During this transition the A relay
remains released because of ifs slow-operate

ER CONTROL

RECEIVING STATION

TRANSMITTING STATION

characteristic, and thus the receiver
remains in opcration and the test relay
is held operated to prevent the excitation
of the test oscillator.

Testing Receiver Operation

To test the receiver operation, the
receiver, transmitter and test oscillator
must all be in operation at the same time.
To bring about this condition, both keys
at the telephone office are restored to the
normal position, which allows the A relay
to operate and the test relay to release
and start the oscillator. The negative key
is then operated, which actuates the trans-
mitter relay, bringing in the transmitter,
and opens the circuit to the A relay—
thus allowing it to release and bring in the
receiver.

With such a simplex control circuit therce
are three possible conditions of current
flow—positive current, negative current
and no current—and by employing various
scquences of two or three of these con-
ditions, and suitable relay combinations at
the radio terminal, a number of operations
may be secured. A few years ago a circuit
of this typc was employed to control
frequency and aerial selection at a radio
transmitter. A key at the control station
connects a telephone dial to either an aerial-
change or frequency-change circuit, and
the subsequent dialling selects the aerial or
frequency desired.

The arrangement of apparatus for this is
shown in Fig. 2. When the dial is pulled
back, battery is connected to the line
through the contacts of a pulsing relay and,
depending on whether the battery is
positive or negative, the A relay ‘at 4he
transmitting station will operate the aerial
or frequency-selecting relay. On release
of the dial the battery is reversed a number
of times equal to the digit dialled, and the
selector at the transmitter will move ahead
an equal number of steps to make the
desired selection. Relay B remains oper-
ated throughout
the pulsing, while

—
VOICE

ElS

£

—
VOICE

relay A follows the
pulses in order to

ANTENNA FREQUENCY

iy

ANTENNA
CHANGE

FREQUENCY
CHANGE

Fig. 2.—Simplex dialing circuil used for selecting frequencies and

azrials at Miami,

actuate the sclect-
ing relay.

Instead of using
g & simplex circuit,
it is possible to
send positive or
negative pulses to
ground over the
two sides of the
line separately, or
a current may be
circulated around
the circuit in the
usual manner.
2 Both of these latter
o methods were used
2 recently to turn on
and off a radio
receiver and to
control its gain.

{Continued overleaf)
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(Continned from previcus page)

Combined Simplex and Circulating

Circuit

For the 223 radio-receiving equipment,
a combination of simplex and circulating
circuit is employed. This receiver is nor-
mally energised all the time, so that no
atrangenent need be provided for turning
it on or off, It incorporates a codan, how-
ever, that operates a relay whenever carrier
jg being received, and a cirenit must be
provided over which the carrier-operated
telay can operate a relay at the central
office to perform a number of cirenit
‘functions. In addition means must be
provided for opcrating a test oscillator,
reducing the gain of the receiver to nieet
certain operating conditions, and operating
or releasing a lock-up relay nsed in connce-
tion with the signals transmitted when the
regular power fails.

The circuit, shown in Fig, 3, eniployvs a
two-pogition cmergency power-signal key
and a three-position key. One is the
unoperated position, and the other two are
marked “ gain control >’ and ** {est oscillator
control.”” With the keys in the unoperated
positions, a circuit is closed from the
positive pole of the battery through both
windings of a codan-controlled relay, a
gimplex line circunit, through two opposed
windings on each of two polarised relavs at
the receiver, the primary winding of the
power-control relay, and thence to a front
contact of the codan relay. When the
codan relay operates, enrrent flows over this
simplex circuit to operate the relay at the
central office. This current has no effect
on two of the polarised relavs at the
receiver because it divides cqually between
the opposing windings on each, and no
cffect on the power-control relay. It also
has no effect on the operation of the line as
a voice circuit ; its only effect is on the
codan-controlled relay.

When the three-position key is in cither
of the operated positions, current flows down
one side of the line and back the other, and
operates one or the other of the balanced
polarised relays depending on the direction,
of flow. Operation of the gain-control key

reduces the gain of the receiver to a pre-
determined point, and operation of the test-
oscillator key in a similar manner operates
the oscillator-control relay to the test
oscillator.

The rcceiver includes an emergency
power supply which is switched on auto-
matically whenever the regular power fails,
and is disconneeted when the regular power
comes back on. The central office is notified
of a failure of the power by a circuit at the
rceeiver that connects the test oscillator
and transmits a steady tone. Since the
circuit cannot be used while the tone is on,

TELEPHONE OFFICE

RADIO RECEIVER ON POLE

January 13th, 1940
the emergency power-signal key at the
central office is operated. This key switches
the entire contiol system from negative-
grounded battery to positive-grounded
battery, and reverses the circuit so that the
three-position key operates in the normal
maner. Change in the polarity of the
signalling battery operates the power-
control relay at the next closure of the
contacts of the carrier-operated relay. The
power-control relay operates the power-
lock-up relay, causing these relayv~ to lock
up under each other’s control and release the
signalling tone. To stop the test tone after
commercial power
has been vestored,

the emergency

i power-signal  key
== ] i at thel cent(i'al of}i{ee
Vol (S = R is released. e-
olcE eke iﬁ — lease of this kev

. CARRIER-OPER] restores the normal

- e ATED RELAY negative - grounded
. GAIN ) “® battery to the
CODAN- |@- ConTROL M| |- S IS . signalling eireuit.
CO"TROLLEDL o o LA } coGr:\Tgon_ At the next closure
RELAY d —— of the contacts o{'
foos o thecarrier-operated

3 OSCiL= ~ B El TEsTosci~ relay, the current

EMERGENCY ERAIORL 2] j LATOR through the
POWER CONTROL & ] CONTROL ;  Shom 3
SIGNAL Orrramenreed - pﬁlmary wmdm% 01l

+ the power-contyoi

= —l:ll,'; L relay is large

I e [ SweR cnough to over-

1 g &2 come the effect of

. ~ n o == the holding
Wil GAIN . ] enrrent  in the
& | SONTROL dJ L e secondary winding,
od . %3 l‘- Yaest- so that this relay
= | 7EsT 08- = L lrelea.ses,h and  re-
O ICILLATOR L. eases the power-
s CONTROL\/& a1 lock-up relay to

Fig. 3.—Ceontrol circuit for 223A radio

an additional control circuit is provided to
disconnect the tone after the power failure
has been noted at the central office. The
tone is also applied when the regular power
comes back on, and then another control
circuit is required to remove the tone.

Testing Tone
To stop the test tone after the rcceiver
has transferred to the emergency battery,

restore the cireuit
to its normal opera-
ting condition.

Thesc circuits ave typical of the various
arrangements that can be provided for
controlling radio equipment over a con-
necting voice-frequency line.  The par-
ticular forn1 they take is dictated for the
nost, part by the number and tvpe of
operations that these circuits are requirved
to perforni.

The above details are reprinted {from the
Bell Laboratories Record.

receiving equipment,

Music Plans tor 1940

HE chief items in the B.B.C.’s broad-
cast music plans for the early part
of 1940 are as follows :

The absence of an alternative programme
has made it necessary for every concert to
appeal to an infinitely wider audience than
in pre-war days, and it is felt that the
widening of appeal must comne through the
shortening of programmes where artistically
possible and rigorous concentration on the
highest grade of music and performance.

Special concerts will be given by the
B.B.C. Symphony Orchestra at local
centres in January as follows: Thursday,
January 11th, Cheltenham Town Hall;
Wednesday, January 17th, Newport
Central Hall; aud Wednesday, January
24th, Bath Pavilion.

A series of monthly concerts to be given
in the presence of an invited audience is
being planned. - These will combine the
idea of the coucerts of Contemporary
Music which the B.B.C. has given in London
since 1926 and some of the best material
revived or first produced in programmes

broadcast nnder the title of ‘ Special
Recitals.” Thus the programmes will have
a special appeal to music-lovers, though a
part of each coucert will appeal to a wider
public.

The policy of broadeasting every week
a classical symphony condueted by Sir
Adrian Boult will be continued. In this
series the B.B.C. Symphony Orchestra,
under Sir Adrian Boult, has alrcady
broadcast Beethoven’s Seventh Symphony ;
Bralms’® Fourth Symphony; Schubert’s
C Major and Mendelssohn’s  Scottish
Symphonies.

1t is hoped that the B.B.C. Music Produc-
tions Unit will be able to include occasional
performances of opera specially adapted
for broadeasting, and also special shows on
Sundays which will include performances,
from time to time, of Gilbert and Sullivan
opera. Feature programmes, such as
“ Brief Interfude,” * The Table Under the
Tree,” * Cities of Music,” and regular
orchestral concerts will be given under the
direction of Stanford Robinson.

A weekly organ recital will be included
alternately in day-time and evening pro-
grammes.

The B.B.C. Salon Orchestra progranumes
will assume ap increasing individuality.
This will be contributed, for instance. by
the regular inclusion of free transeriptions
of, or fantasias wupon, current popular
successes, or successes of the last thirty
vears, made by experts like Ben Berlin,
Michael Krein, Fred Hartley and Max
Saunders. A regular ingredient will he
English folk music, selected by Gerrard
Williams from the library of the Inglish
Folk Song and Dance Society, transeribed
and arranged by him for the Salon Orches-
tra. Numbers featuring solo work by
leaders of the orchestra, who are among the
foremost. contemporary British players, will
also be included.

Outside light orchestras, particularly
those popular before the war, both in
London and the regions, will be engaged to
the maximum extent, having™ regard to
studio accommodation, regulated not by
the B.B.C., but by considerations of
National Defence, and by the available
programme space. In the third wcek of
January, for example, twelve outside
orchestras will be heard in the programes.
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Practical Hints

A Motor-control Movement

HAVE heen trying to perfect a motor-

contrel movement in which the con-
denser settings are governed by a cam
action along the lines indicated in the article
on “‘Improving and Stabilising Remote
Control,” which appeared a few years ago in
Practical and  Amateur Wireless.  After
pondering over a number of schemes, I

A novel motor-control movement.

finally hit npon the idea of nsing two nests
of contacts obtained from a telephone rvelay
whicli 1 purchased quite cheaply.

I found that if properly aligned, the
contacts (A to F) could be positioned or
interleaved with the vanes of a condenser,
that is to say, with the moving vanes (V).

On rotating the vanes, I noticed that
owing to the thickness of the vanes (T)
excecding the width of the contact air gaps
—as illustrated by the inset diagram—an
even and definite contact scquence was
obtainable. I immediatcly set about
making a cam ‘“unit’ as a separate piece
of apparatus to permit its adaptation nunder
ditferent conditions of operation during
my experiments.

To this end, I constructed the eam
unit in such a way that after assembly and
conpling to the motor unit, the vanes could
be lined up so that the cnt-out portions
wonld meet the contact sequence desired
at the different settings. Ebonite was used
for the cam assembly, an old variable
condenser wovement being commissioned
for the vane sequence, these vanes being cut.
as depicted, and separated by the old
method of brass washers on a square
section shaft.

The method I adopted for rigidly
mounting the contact nests consists of a
reinforced aluminium bracket of 16 gauge,
the two sections being clamped with 4BA
bolts, as shown.

Owing to the slight protrusion of the
nest fixing screws (H), it was necessary to
slightly sink two holes ((i) in each side
of the bracket so that these protruding
screws could recess neatly. In this way the
nests arc prevented from turning after
assembly.  Final fitment is secured by
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THAT DODGE OF YOURS !-!

Every Reader of “ PRACTICAL WIRE-
LESS’’ must have originated somelittle dodge
which would interest other readers. y
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best hint submitted, and for every other item
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“PRACTICALWIRELESS,’’ George Newnes,
Ltd., Tower House, Southampton Street,
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using a length of 8BA threaded brass
rod (K), and nuts as depicted in the inset
sketches.—E. V. CastLe (Putney).

A Small Microphone

BEL\"G in need of a small microphone,
I hit on the idea of utilising an old
torch case for a hand or stand mike, as
shown in the accompanying sketch. The
toreh case had a glass front, 2}in. diameter,
and this I removed, together with the
reflector. I next purchased a G.P.O.
carbon mike capsule, price ls. 6d.. and
fitted it in the end of the torch in place of
the glass front. The adapter is made by
taking an old pea-lamp and removing the
bulb and cement. A lead from the botton
of the mike capsule is then soldered to the
bottom contact of the adapter, which is then
filled with sealing wax, or pitch. The bottom
of the torch case is drilled with a in. hole

INSUL ATING
WASHERS
SPRINGY BRASS STRIP

MICROPHRONE
CAPSULE

a >
i
An old torch case is ulilised for making
this microphone.

in the centre to take a 4BA screw which is
insulated with two bakelite washers. A
piece of thin springy brass is bent, as
shown, one end of which is drilled and
clamped under the screw head, the other
end making contact with the end of the
adapter. The other connection is made to
the metal case of the torch.—P. S. M.
Marruews (Leicester).

A Safety Device for T.C. Connections

HIN servicing a receiver the otherday,

I had reason to remove the anode

cap of a valve while the set was switehed on,
and although one deprecates such actions,
I thought in this instance that with a little
care, and as a common screen and anode
circuit was in evidence, there would not be
any trouble. But I accidentally short-
circnited the cap to chassis, with the

SOLDER

A method of ensuring safety for T.C.

connections.

result that a feed resistance became over-
loaded, and, as couid be anticipated, this
resistance was located in a very awkward
position in the wiring layout.

This little experience prompted the idea
of a detachable fly lead connection, suitably
insulated, as shown in the accompanving
illustration.

The schewme consists simply of mounting
another valve cap (obtained from an old
valve) on an ebonite rod, being shrouded
by adapting a brilliantine bottle cap as
depicted in the inset diagram.

To insulate the cap which, as will be
noticed, is soldered to the lock nuts of a
2BA bolt (soldering being carried out by
drilling a small hole in the top of the valve
cap) fibre embossed washers are fitted when
the bolt passes through a metal chassis. A
slot cut in one of the *‘ flats  of the bottle
cap permits the easy fitment of the valve
cap connector.—S. A. LoNg (Letchworth).
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More Composers” Idioms

Our Mu-31c Critic, Maurice Reeve, Discusses the Outstanding
Characteristics of the Music of Grieg and Wagner

HAT is the definition of the quality
or ingredient which goes to
make one man’s music S0

different from another’s ? What is that
* something *’ that gives Grieg’s music, for
instance, that peculiar tang or flavour which
makes it so characteristic of the man, and
so different from any one else’s that, hav-
ing once heard one single piece by the
Norwegian master, whose father was a
Scotchman, we could tell his stuff a mile
off ?  And the same with Liszt or Wagner,
and in more subtle ways, Bach or Beeth-
oven. We talk of this one’s or that one’s
idiom in the same way that we talk of
Johnnie Walker as something quite different
from Haig, or Black and White. And in
the same way that an inveterate smoker
of Gold Flake will go a long way before
smoking any other brand, so will the
musician name one man’s music apart
from another’s, even when he has never
heard the current example of it before.
It is a most intriguing problem that has
baffled much profound thought and scholar-
ship. And perhaps it will interest my
readers if I express some opinions on the
subject this week. I cannot include musical
quotations, but I will name a few well-
known works which you may care to refer to.

Similar Mediums

I think we can take it for granted that
no composer ever set out after caveful
study of his predecessors or contemporaries
to ““invent” a mode of musical speech
and then go away and patent it. There is
nothing whatever to stop anyone plagiaris-
ing, say, Wagner—presumably out of
admiration for that master, and avoiding
an actual copy—to such an extent that we
would be forced to say: ¢ Why, the man’s
music is just like Wagner’s.’ This has
frequently been done with Debussy. But
as Debussy perfected an entirely new
medium—the whole tone scale through
which to express himself—a medium of
great pungency and aroma—I have no
doubt we are slandering those gentlemen
who also work in that same medium
when we say they are imitating Debussy.
The two things are entirely different. To
run up and down the keyboard in whole
tones and call it Debussy, as to pound out
torrents of dominant and diminished
gevenths and say ¢ that’s Liszt,”” is a
misuse of terms., What we are really doing
is showing the public the medium that
Debussy and Liszt worked on at the same
time, as we admit we cannot think of
anything to say beyond what they said.
That is not necessarily their idiom. Ask
anyone of these supposed plagiarists to
make a reasonably accurate imitation of
Wagner’s ¢ Wedding March >’ from Lohen-
grin,”” or Grieg’s “ Wedding Day,” and
they would most likely fail completely.
No, to get ah that ‘‘something >’ which
makes one man’s music so entirely different;
from another’s; we must look much deeper
than that, And that is where we get

baffled, and up against an almost insoluble
problem.

It is subconsmous, like one s personality.
In fact, it is part of one’s personality.
Having "found the secret, I have no doubt
they afterwards exploit it for all they are
worth. If we study the actual notation
of different composers’ thematic and
melodic material, we can be struck with
certain characteristics that run through
their works. It should not be overlooked,
however, that this is only one of several
departments, and not the most important
at that. Their harmonisation, their treat-
ment of form, their employment of rhythm ;
all these are factors that must be carefully
studied. In fact, it will be obvious to any-
one that the union of all these ingredients
becomes the work itself—a melody or a
theme is merely a part.

Grieg

Grieg is one of the most characteristic
writers who ever lived, if not one of the
deepest ov most profound. His idiom stands
ont a mile, and we can easily have a look
at his music, now, to illustrate this article,
the more so as we have already mentioned
him. Here is a short list of some of his
most famous melodies. “ Solveig’s Song ”’
—both. the minor and major sections;
Piano and Violin Sonata in C minor,
first and last movements, and the first
and second subjects in each—four themes
inall ; ** Morning *” and *‘ In the Hall of the
Mountain King,” from ‘ Peer Gynt >’ ; the
theme from the beautiful Ballade for Piano ;
and the exquisite song, “ Ich Liebe Dich.”
This is a short list, but as it comprises some
of the master’s very finest compositions,
it can justly be called representative,
In all these themes there is the striking
recurrence of the drop of a third at some
point or other. It is most often a drop,
though in “ Ich Liebe Dich’’ it becomes a
rise. Also in the second subject of the
sonata. Further, there may be more than
one third in sequence.
a third is there, and it persists throughout a

But the interval of

large number of Grieg’s works. So persistent
and so forceful is it, that we are quite
obviously entitled in callmg it a character-
istic of Grieg’s music that laro'ely contri-
butes towards making his music what it is
—something quite different from anyone.
¢lse’s, and a music that stands out a mile
whenever we hear it.

Wagner

As Grieg confined himself to the smaller
musical forms, his musie would naturally
be a very convenient medium for studwng/,
this question from a melodic point of view.
It limits our research within convenient
boundaries, whereas with Beethoven or
Wagner we find ourselves, as it were,
on the limitless tracts of some vast con-
tinent with cnormous journeys to traverse
between each two points. Wagner, 1
think, is the most characteristically indi-
vidual and personal of all the composers.
Nohody had ever done anything remotely
like his work before; he hammered it
out from his own crucible and probably
owed less to his predecessors than any
of the other great masters (he was, however,
a man of great erudition and vast
learning).

If you take the very first bar of his
Prelude in Act 1 of * Tristan”>—the ““ love
potion '’ theme—the first bars of the
Prelude to Act III of “ Die Meistersinger”’
—the Motit of ‘ Poetic Iilusion’’—and
the divine Briinnhilde motif from “ Gotter-
déammerung,”’ you will find one of Wagner’s
most personal idioms—the biggish interval
of a fifth or a sixth either preceded (ex.
1 and 3) or followed (ex. 2) by the small
intervals of tones or semitones. Dozens
of his celebrated mwotifs are built up on
this pattern, and the trait can be traced
right throughout his output—Seuta’s
Ballad from the ‘Flying Dutchman”
shows it.

A study of a composer’s harmonic or
rhythmic characteristics would entail
quotations from their works—a procedure
not possible on this page.
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HIS is a two-valver for all the usual
short-wave channels, working entirely
from its self-contained maing power

pack—suitable for all A.C. supplies from
20 to 250 volts, and frequencies from 40
to 100 cycles.

It is a detector and pentode combination
(sce Fig. 1), the third valve being a full-
wave rectifier for the mains supply of high
tension. The detector valve comes under
the heading of ** high slope,”” which means
that it has a very good amplification factor
for a medium impedance., The factor is

__30.000n
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SHORT-WAV

SECTION

AN A.C. TWO-VALVER

Reprinted from Amateur Wireless,
Dated November 10th, 1934, Which is
Now Out of Print.

The Blueprint is
No 453

home-made short-wave coils, which are
made as follows. (Sce Fig. 2.)

A sct of three coils is needed, the smallest
coil tuning from about 12 up to 28.5 metres.
Although this coil goes up to 25 metres it
is not mtended that vou should tune in
25-metre signals on that coil.

The second-sized coil does that. It
tunes from 19 to 59 metres, and thus gives
you the 25-metre signals with a high
inductance - to - capacity  ratio — signal
strength will, therefore, be good.

The third-sized coil tunes from 53 to

g D,

ot Ol

Fig. V.—Theoretical cir-
cuit diagram of the A.C.

Two-valver.

40—and in practice this means a very
scnsitive valve.

Then the pentode output valve has an
amplification factor of 100. which again
helps to strengthen the weakest of input
signals. Altogether, this two-valve combi-
nation, with its robust power from the
mains, gives great amplification to the
faintest whispers from the world at large.

The Power Supply

This Incorporates a mains transformer
having a normal output of 230 volts—but
the valve needs 250 volts. It operates
quite well, however, on the output which
is delivered. The only alternative would
have been a much larger transformer than
is actually needed.

Smoothing is a very great point about a
short-wave mains set. But it is not a
difticult business, especially with modemn
components. Two electrolytic condensers
are used for the capacity part of the
smoothing. In conjunction with these is a
specially  low-resistance choke of high
inductance. There are 12 mifd. of capacity
with this choke-—more than enough to
ensure absolute silence.

Silence until the oscillation point, any-
way. Then there comes into the picture
a thing called modulation—which can be
cured with two .01 mfd. fixed condensers
across the anodes of the mains réctifying
valve. These have thereforc been included
in the circuit.

The smoothing in this set is so complete
that you can hear absolutely no sign of
hum unless the set is actually oscillating.
As yvou will never be listening with the set
in this condition, the slight hum that
comes up then does not matter.

So much for the power supply. The
set itself is designed to take advantage of

M:iisg
175 metres, and is quite suitable for recep-
tion of 160-metre band signals.

All these ranges assume a .00025 mfd.
tuning condenser with ‘a reasonably low
minimum capacity-—and a similar value
of condenser for reaction.

There are two windings
for each coil unit. These
are entirely separate,
making four connections
i all. No. 1goes to the

first the ebonite fornter to take the
pins, which should fit tightly. Then,
with pliers and a vice, stretch some of the
wire until it gives, when it will be ready
for winding on the former.

Dealing with the smallest coil, start at
the first pin and wind on as tightly as
possible 3 tumns, finishing off at pin two.
Start again at pin three with 3 more turns,
finishing off at what will be pin four.

The ntiddle coil is wound in the same
way, except that between pins one and
two there are 8 turns, and between three
and four there are 5 turns.

Now we come to the largest of the short-
wave coils, wound with the No. 20 gauge
enanielled wire, There is no spacing
between the turns, the coil being wouud
simple solenoid fashion. You need 23
turns between pins one and two, and
10 turns between three and four.

Don’t forget when anchoring the ends
of this wire that the enamel must be
scraped off, otherwise there will be no pin
contact.

The base for the coils is quite casily
made from a- strip of ebonite and two
supports, as shown by the sketch. The
sockets are spaced ecxaetly the same
distances as the pins in the coils, of course.
You will notice that the reaction winding
pins are closer together than the tuning-
coil pins. This avoids the possibility of
wrongly inserting the complete coil unit
in the base.

The three coils tune easily over all the
useful wavebands on short waves, with the
wavelengths overlapping in such a way
that you can alwavs be sure of a high
inductance-to-capacity ratio for the most-
used wavehands.

Many persist in using a longish aerial.
For such readers, we have included a
speciallv small input condenser, so that
cven with the longest aerial, the set will
still be able to muster up a good oseilla-
tion. There are actually two series aerial
condensers, the smaller being of only
000012 mfd. and the larger the usual
0001 mfd. With the average 45 to 60ft.

A

grid of the valve, No. 2
to earth. That is for the
iuning coil. No. 3 goes
to the moving plates of
the rcaction condenser
and No. 4 to the anode of
the valve. That is the re-
action winding, of course.

Now for the actual
construetion. You want
three pieces of ebonite
tubing, 3in. long and
1}in. diameter, this in-
cluding the vibs. You
will want twelve Clix
valve pins with three
nuts for each pin. For
the complete set of coils
about 6ft. of No. 20 gauge
round tinned-copper wire
and 8ft. of No. 20 gauge
cnamelled wire will be
needed. The tinned-
copper wire is needed for
the smallest and middle-
sized coils, the enamelled
for the largest coils.

Order of

Construction
The order of construe-
tion is simple.  Drill

Fig. 2.—Details of con-
struction of the coils and

holder.

i
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(Continued from previous page)

acrial the larger condenser connection is
advisable.

For detection, we have employed the
usual leaky-grid system, but note that the
grid-leak 1tself, which is of 3 megohms,
goes direct to the chassis or earth.

We come now to the very important
question of anode by-passing—an aspect.
of short-wave teehnique often sadly over-
looked. If you will glance at the circuit,
you will see that we have used the usnal
anode H.F. choke—aetually it is a special
short-wave one—but with it there are
associated two by-pass condensers.

Both have the same value—.0003 mfd.,
these going to earth from each side of the
choke. In this way, the high-frequency
by-passing is complete—and no high-
frequency will trickle through into the
low-lrequency section to introduce hand-
capacity effects when you want to wear
phones.

It is mueh more scientific to eliminate
the high-frequency as soon as its job is
over—rather than to let it wander about
in the low-frequency side and then by-pass
it at thc phones.

The low-frequency coupling for the
pentode output valve is perfectly standard,
There is the usual decoupling circuit in the
primary winding, of course. This consists
here of a 30,000 ohms resistance and a
2 mfd. fixed condenser. Rather essential,
all this, as the set is working from the
mains.

The pentode circuit, too, is perfectly
standard. Perhaps it is worth noting that
there is a 50 mfd. electrolytic across tife
automatic bias resistance—thus enduring
complete stability of operation. The 350
ohms resistance in the cathode lead provides
the correct working bias for the specified
valve—this being derived from the main
high-tension supply in the usual way.
In the anode circuit of the pentode there
are one or two very important points to
note. For one thing, you will see that a
choke-filter system is included to isolate
the phones or loudspeaker winding from
the mains high-tension current. A choke
takes the place of the phones or loudspeaker
winding, and the A.C. speech currents pass
to the desired winding through a 2 wtd.

PRACTICAL WIRELESS

condenscr that effectively prevents the
passage of the direct current.

If you are going to use headphones, this
filter is absolutely essential unless you want
to risk a nasty shock. [Even with the filter,
you may possibly notice a slight tingling
when you touch one of the leads—this
being quite harmless, though—the A.C.
currents répresenting the actual signal.
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2 LIST OF COMPONENTS

One aluminium chassis, 12in. by 9in. by 3in.
(Peto-Scott).

One H.F. choke, type S.W. (B.T.S.).

One L.F. choke, type CC38M (Savage).

One L.F. choke, type HT35 (Wearite).

One set of home-made coils, as described. 3

One fixed condenser, .000012 mfd., type CMZ'
(Bulgin). 2

One fixed condenser,
(Dubilier).

One fixed condenser,
(Dubilier).

iTwo fixed condensers,

37 (Dubilier).

Three fixed condensers, .01
(Dubilier). ' z

Two fixed condeners, 2 mfd. type BB (Dubiliet.
or T.C.C.). 7

One fixed condenser, 1 mfd. type BB?Dubilieri
or T.C.C.). H

One fixed condenser, 4 mfd. type electrolytic,
500 volt (Dubilier or T.C.C.).

One fixed condenser, 8 mfd. type electrolytic,

3z 500 volt (Dubilier or T.C.C.). Z

‘One fixed condenser, 50 mfd. type electrplyﬁc,‘

3 50 volt (Dubilier). =

One variable condenser, .00025 mifd. short-wave‘

.0001 mfd. type tubular

.0002 mfd. type tubular
.0003 mfd. type tubular

mfd. type tubular

lOne variable condenser, .00025 mfd. Popular‘
3 Log (J.B.). =
' ne full-vision dual-ratio slow-motion dial, typei
7 Arcuate (J.B.). z
| One 4.pin chassis-mounting valveholder (Clix). |
3 One 5-pin chassis-mounting valveholder (Clix). :
One 7-pin chassis-mounting valveholder (Clix).
2 One strip, marked L.S.4- and L.S.— (Clix).
) One strip marked Al, A2 and E (Clix).
3 Four plugs, marked Aerial, Earth, L.S.4,
L.S.— (Clix), type 16,
2 One fixed resistance, 350 ohm (Erie).
Two fixed resistances, 5,000 chm (Erie).
< One fixed resistance, 30,000 chm (Erie).
One fixed resistance, 3 megohm (Erie).
z Connecting wire and sleeving (Goltone).
Four dozen {in. 6 B.A. bolts and nuts {(Peto-Scott).
z l4yds. twin flexible lead (Peto-Scott). i
One double-pole on-off switch, type $104 (Bulgin).
= One single-pole on-off switch, type S102 (Bulgin).
One  L.F. transformer, 1-3.5 ratio, type Niclet
:  (Vacley). =
!One mains transformer with windings 230-0-230'
:  volts, 35 mA; 2.0-2 volts, 1 ampere; 2-0-2
volts, 2 amperes.
z On&/p;rmanem magnet loudspeaker, type PM52

! One MHL4 met. valve (Ostam).
‘One MPT4 valve (Ostam).
: One U10 valve (Oscam). =

4 ) e

January 13th, 1940

Secondly, across the loudspeaker
terminals—or virtually so—is what we are
pleased to refer to as a static suppressor.
Actually, this is our old friend, the high-note
cutter—a 5,000-ohm resistance in series
with a .01 mfd. tixed condenser. In series
with these two components is a little on-off
switeh, so that the effect of the high-note
cutter can be brought in as required by
conditions.

Wihen static is bad, yon will want to cut
down the background as much as possible—
and this you can do by switching in the
high-note cutter. Most of the noise 13 at
high frequencies and an appreciable casing
of the torments of static—especially on
phones—ecan be noticed when the device is
in_circuit.

Under good eonditions yon will want to
make the most of the pentode incisive
quality—and then is the timme to switch
out the high-note cutter, enabling the
pentode to reproduce speech with clarity,
and nmusic with great brilliance.

There is really nothing miore to say
about the circuit, except that it iz a sound
picce of engineering that will give no
trouble when interpreted as a metal-chassis
set.

Which brings us to one or two points
in the construction you ought to know
about beforc embarking on the assembly.
The set is built on an all-metal chassis.

If you obtain a flat sheet of aluminium,
you can hend it into chassis shape yourself.
Do the bending on the edge of the bench
or table with a sinooth piece of wood—don’t
hammer the metal or you will spoil the job.
No need for a sharp bend—the chassiz

‘may be nicely rounded.

One of the modern tuning condensers
with a very open scale dial has been
specified. This is provided with fast and
slow motions—the slow motion being a
real short-wave asset. The scale is marked
from 0 to 180 degrees—the-only really
satisfactory method of divisioning on the
short waves with a set of this type.

Reaction is applied in the usual way
with a variable condenser which you will
find nounted on the left of the tuning
condenser. On the right of the tuning
is the little mains on-off switch. That
completes the front controls—but don’t
overlook the switch at the back for the
static snppressor.

School Broadcasting in
War-time

E are informed by the B.B.C.
that, despite necessary moditi-
cations imposed by war-time

conditions, *‘ Broadcasts to Schools’’ will,
from January 8th onwards, occupy an
important place in the programmes. De-
tails of the broadeasts for the Spring Term,
1940, are now available.

In its main outlines, the programme
follows along the lines laid down in peace-
time. Mondays are devoted to Herbert
Wiseman’s ‘*‘Singing 'Together,”” World
History, Book Talks for the Senior English
Course. The Practice and Science of
CGardening, Preparatory Concert broadeasts,
and English for “ Under-Nines '’ (action
stories and plays). Herbert Wiseman
has chosen ‘his songs for theiv simplicity
and, while titles will be found in the music
leaflet, most songs appear in well-known
song books.

World History will be a continnation of
Jast ternt’s series by Rhoda Power, with the

title “The Strange Adventures of John
and Professor Wiseman.”” Simple and vivid
stories from world history will introduce
schools to such characters as Peter the
Hermit, Akbar the Great, and Mahomet.

The Book Talks in the Senior English
Course will again be given by 8. P. B. Mais.
He has chosen o varied list, including works
by Dickens, John Buchan, Kipling and
Daniel Defoe.

Tuesday’s programmes inclnde a con-
tinnation of Edith Dowling’s popular
Physical Training broadcasts; Talks for
Fifth Forms, which will again be entitled
*“ Science and the Commmnity,” and have
been plauned by J. Lauwerys ; and a series,
“ For Rural Schools,”’ entitled ¢ The River.”’
The centre of interest in this series is the
story of an imaginary river deseribed by an
intelligent old tramp called Matt Wetherby,
who has spent most of his life wandering
by its banks. Senior English (Good
Writing), also to be broadcast on Tucsdavs,

has been planned as a contribution to a
general background in English. L. du Garde
Peach will give three talks on Play-writing
and dramatic rcadings and featnre pro-
grammes will also be hroadcast.

“ Current Affairs”’ is a new Wednesday
series in which * Alf)”’ the lively young
lorrv-driver well-known to listeners to
“ History in the Making,”” will come to
the microphone with an expert on various
topical subjects. A new scries for juniors
entitled ““ Home Listening,’? has also been
included for broadeasting on Wednesdays.
Designed specially for those children under
eleven who, owing to war conditions, are
working at home either alone or in groups
of not more than ten, with or withont the
supervision of a teacher, the series is
entitled ““ Mr. Cobbett and the Indians,”’
and introduces a milkman back from
Northern Canada, full of stories about
Red Indians, lumberjacks and fur trappers,
which: he relates on his “‘ round.”

* Music Making,”” with Sir Walford Davies
in charge, Biology and Junior English
(plays and stories) will also be broadeast
on Wednecsdays.

Finally, each Friday, Senior English
broadcasts (rhyme and reason) will be
given by L. A. G. Strong.
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Club Teports should not exceed 200 rords in lengtl

and  should be received First Post each Monday
morning for publication in the following weel's issuc

CLAYESMORE RADIO CLUB
Hon. Sec.: I. H, Gordon, Ciayesmore School, Iwerne

Minster. Blandford, Dorset.

N Iriday, Decetber 15th. most of the members
saw the film, ** Cossor in the Making,” kiudly
lcaned by A. €. Cossor, Ltd.

On Saturday, December 16th. at 7.30 p.m., the
chib’s anhual dinner was held in the club roous,
whieh was gaity decorated for the occasion. All the
cateringarrangements were carried out by the inembers
themselves. and the chief guest of the evening was the
Headmaster, Mr., E. M, King, who has always taken
a keen interest in the club's activities, In a brief
speech the elub secretary reviewed the work of the
¢lub during the past year, and also thanked all those

~who had assisted in the building up of the elub. The
secretary is relinguishing the work of the club as he
is tleaving the school this term; the mame of his
suceessor will be announeed later.

N%RL'{II'; MANCHESTER RADIO AND TELEVISION

Secretary : R. Lawton, 10, Dalton Avenue, Thatch
Teach Lane, Whitefield, nr. Mauchester,
T a public meeting of the above society, held on
December 14th, 1939, at 17-21, Victoria Station
Approach, Manehesier, the following anuouncements
and snggestions were made and approved, and have
since been put into foree :
1.3t was decided that a message of seasonalile
greetings should be sent to radio enthusiasts in othey
parts of the world throngh the various consuls in

PRACTICAL WIRELESS

Manchester. In former years it has been possible to
convey such greetings via amateur transmitters during
tests, ete. (This message was passed on to all within
two days of the meeting.)

2. It was decided that the public be asked to advise
the ofticers of the society if they came across any
cases of radio apparatus of an inferior type being
offered to them at exorbitant prices during the war
period. The society is offering its services to the
public to help in any matters concerning radio, and is
prepared to co-operate in any plans, ete, which any
radio dealers or manulactnrers eare to put forward,
regarding production and selling duving war-time.

3. The temporary confiscation of amateur trans-
miiting appacatus was discnssed, and a letter from the
Post Office Lungineering Section was read, covering
certain points discnssed, and stating that apparatus
would De returned to the owuers at the em! of hos.

tilities. Several other points about this matter are
being taken up with the I.0. aunthorities, and full

details will, it is hoped, be available for the uext
meeting.

4. As the result of the Post Oftice refusing to send
listeners reports ol reception, ete., to stations in
countries to which corresponderiee is strietly censored
(thexe countries have been announeed in the Press),
it was announced at the meeting that the secretary

(Mr. R. Lawton) was negotiating with the Chiet Postal |

Censor an atrangement whereby it will be possible for
5.L.W’s, ete.,, 1o get reports on reception through to
stations in the censored countries, and also receive
acknowledgments of same.  (Sec this paper and the
local Press for further details.)

Aniong the remaining itetus of interest were the
nitmiber of protests from those present, following {he
reading of a letter from the B.B.C,, re the society's
suggestion that talks on short-wave radio reception
should be hroadcast. The letter was considered very
unzatisfactory and, as a result of the protests, corres-
poudence is to be continued on the subjeet with the
1.B.C. 'The next meeting will be held at 17-21, Victoria
sStation Approach, Manchester, comnmeneing at ¢ p.an.,
on January 23rd (Tuesday). The attendance at these
meetings will decide whether future 1eetings will be
hield or not, so, radio ** fans”’ and enthusiasts, if von
want to have a soeiety aetive In Manchester during
war-time give the meetings your support, so that the
interest can be maintained, il the rights of the radio
enthusiasts, and the radio-minded public, can be
carefully watched.

AN ALL-WAVE FRAME AERIAL
SYSTEM

(Continued from page 354)

resonates with the aerial capacity at a
frequency lower than the lowest onc to
be received. At the same time, the lower
contacts of switch 19' connect resistance 39
between the grid of the tuning indicator
and carth, suflicient current then tlowing
through resistances 21 and 39 to reduce
the sensitivity of the tuning device to give
an equivalent response with the outside
aerial as with the '‘ frame.”

For operationin the next higher frequency
band (i.c., the C band) switch 19 is moved
to its middle position. On this band the
middle position of switch 19 increases the
sensitivity of the visual tuning indicator
20 by its lower armature open-circuiting
resistance 39. The external aerial 3 may
be onitted cntirely, frame aerial shield 2
being used in its place. This is effected
by operating switch 19! in its upper posi-
tion, thus connecting the shicld to the
acrial terminal of the receiver, so that it
operates as an aerial on the S,W. band,
reception proving very satisfactory.

For operation in 4 still higher frequency
band D switch 19 is moved to its lowest
position. The aerial circuit then extends
ifrom shield 2 through conductor 34 and
the entire transformer primary winding 16
to earth.

Constructional Details

The construction of the frame aerial
and shield is shown in detail in I'ig. 2, the
frame comprising turns of conductor 43
wound upon cross pieces 30, 51, 52 and 53,
fastened to uprights 44, 45, 46 and 47
extending between end discs 48 and 49.
The earth, or low potential end of the
frame goes to termiunal 54, aud the bigh-
potential end to terminal 553, located within
the insulated top bearing 56. An insulated
bearing is also provided on the lower dise,
s0 that the whole structure can be rotated.

The cross-picces and uprights, together
with the cnd discs, can be of wood, but
the latter are provided with conductive
surfaces 57 and 58, of sheet copper, for
example, which serve as shields for the top
and bottomn turns of the frame aerial.
The sides of the latter are shielded hy a
screen 59—npreferably of nesh form, com-
prising vertical strands 60 of conductor,
with horizontal strands 61 of wool, cotton
or other non-conductive material. ©~ This
screen is big enough to go round the end
discs, and overlaps themn slightly at the
top and bottom. being stapled to the
formers as indicated at 62 and 63. The
top ends only of the vertical conductors are
joined together, as shown at 64, and also
soldered to the copper end plate 57 at a
nwmber of points 65. The lower ends of
the vertical conductors 60 are left free and
insulated from each other, to prevent the
circulation of currents in them, but as it is
desirable that the lower end shield 58 be
connected to the upper one 57; and to the
other parts of thc shicld, one vertical
conductor is connected to it ag shown at 66,
thus maintaining all parts of the shield at
the same potential.

It will be seen in Fig, 2 that the axis of
the frame aerial is eccentrically placed in
relation to the axis of the cylindrical shield.
This arrangement is better illustrated
in Fig. 3, showing the high potential and 55
of the frame aerial located on a diameter of
the shield, while the other end 54, normally
earthed, and at low radio frequency po-
tential, may be arranged in closer proxinity
to the shield. 'The capacity cffect of the
latter upon the ‘ frame”’ is thus reduced.

In use the receiver will normally be
placed in the niost convenient position in
the house, and the frame aerial rotated
to the position giving maximum noise-free
reception. It is then left in that position,
and it has heen found that, in this way,
and through action of the shield 59, recep-
tion conditions arc greatly improved, noise
currents being much reduced.

with
the
D.C.

Bt~
AvOMINOR

Regd. Trocle Mark
ELECTRICAL MEASURING INSTRUMENT

Use the D.C. AvoMinor
periodically to check up
valve performance, bhat-
teries and power output.
Thus vou’ll ahvays keep
your set in good trim. A
13-range precision - built
insirument, it tells yvou all
you need to know, and en-
ables vou tolocate speedily
the seat of any trouble.
Direct readings. No
calculations.  Com-
pletcincase, within-
struction booklet,
leads, interchange-
able test prods and
crocodile clips.

@ereeaanearann. e P REC R, T e

: _ Voltage Cuzrent Resistance :
t0= 8 vults 0-240 volta 0- 6mfamps. 0-10.600 ohws 3
¢ 0= T2 volts 0-300 volts  ¢— 30 mjampa.  0-60.000 chms

1 0-120 volts  0-600 volts 0-120 m/amps. 2

ohis )
............................... BRITISE MADE ~eeresasarcsnirrerseiironaonl
@ Write for fully descriptive literature and
current prices of all ' Avo’ Instruments.
Sole Proprictors & Manufaclurere :—
Automatic Goil Winder & Electrical Equipment Co., Ltd.,
Winder Honse, Donglas St., London, 8.W.1., *Phone : Vicloria 3404/7.

Introducing the * Fluxite’’ Quins

CEHT % EEM Y OL" * OH"
“ We're THE FLUXITE QUINS—calling YOU—~
For things you make or mend—

You'll find you can DEPEND

On US—uwhen there's soldering to do !

See that FLUXITE is always by yvou—in the

and ** 00 "—

house—garage—workshop—wherever specdy sol-
dering is needed, Uscd for 30 years in govern-
ment works and by leading engineers and manu-
facturers, i Ironmongers—in lins, 4d., 8d.,
1/4 and 2 8.

Ask 10 sce the FLUXITE SMALL-SPACE SOL-
DERING SET-—compact but  substantial—
complete with full instructions, 7/8.

TO CYCLISTS ! Your wheels will NOT keep
round and true, unless tre spokes are tied with
Jine wire at the crossings AND SOLDERED.
This makes ¢ much stronger wheel. It's simple
—uwith FLUXITE—but IMPORTANT,

The FLUXITE GUN is always ready (o put
Fluxite on the soldering job instantly. A little
pressure places the right quantity on the rvight
spot and one charging lasts for ages. Price
1/8, or tfilled 2/8.
FLUXITE LTD. (Dept. W.P.), DRAGON WORKS.
BERMONDSEY ST.. S.E.l.

Write for Free Book on theart of “soft’ solder-
ing and ask for Leaflet on CASE-HARDENING
STEEL and TEMPERING TOOLS with FLUXITE

F

SIMPLIFIES ALL SOLDERING
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Valve Replacement Pointers

Receiver P_erfowmance can Often Be Improved by Replacing Worn-out Valves with
Others of Newer Types, but Certain Precautions should be Taken when This is Done

T: is, apparently, a very simple matter
to obtain and fit new valves to take
the place of others which have failed,

or which have been in use for so long that
their ‘emission has fallen. If in every -
stance the new valves were cxact replicas
of those previously in use, the matter would
be perfectly straightforward, but it is often
necessary or desirable to use diffcrent re-
placements. In the case of a set in which
the valves are of fairly old types—possibly
obsolescent even if still obtainable—far
better results may be obtainable by using
valves of newer and more efficient types.

On the other hand, the simple substitu-

tion ot the more efficient valves might
result in more difficult. operation or in
general H.F. or L.F. instability. There are
not many snags where a battery set is
concerned, and if a variable-mu valve is
used to replace a fairly old type of screen-
grid or screened-pentode, stability can
nearly always be ensured by adjustment of
the V.M. volume control. On the other hand,
it will often be found that the receiver
breaks into oscillation if the volume control
iz tnrned full on. Sometimes adjustment of
the screening-grid voltage will overcome
the trouble, but in other cases it may be
necessary to provide better decoupling,
and ‘also to screen the anode lead it this
is more than a few inches in length.

Stopper Chokes

Another method which is often success-
ful, despite its simplicity, is to include a
small H.F. choke in the anode circuit,
between the H.T. linc and the anode-
coupling component (choke or taning coil).
Incidentally, this simple method of pre-
venting instability can frequently be used
with success in the {requency-changer
stage of a superhet; in that case, a choke
may be inserted hetween the primary
of the LF. transformer and H.T.+. and
another bhetween screening grids (inter-
nally joined together) and the dropping
resistor in the sereen circuit. The choke
required is of extremely simple type, and
can be made by winding about 10 turns of
wire on a 3in. diameter former. Screening
is not always essential, but the effect of
enclosing the component in a small earthed
metal cylindrical box may be tried.

Valve-base Types

If the detector valve is to be replaced,
and it was originally a triode, we should
favour the substitution of an H.F. pentode
or screened tetrode, which will give better
reaction control and thus help to increase
the range of the receiver. Tor preference,
the screening grid should be supplied
throngh a 100,000-ohm potentiometer.
which will serve as an excellent additional
reaction control.

In all cases there is something to be said
for replacing existing four-pin and five-pin
valves by their seven-pin counterparts.
The reason is that seven-pin valves are being
fitted increasingly by receiver manu-
facturers ; this means that, in timé, ncw
valves of these types will probably be
more easily obtamable. OF course, there are
some valve types not available with seven-

pin bases, in which case the suggestion just
ade cannot be followed.

~ Where battery output pentodes of the
four-pin type, with side terminal, were
previously fitted they should certainly be
replaced by five-pin types, for the side-
terminal valves arc not now readily obtain-
able in many instances.

Economy Tetrodes

Another point in connection with pen-
tode replacement is that it is generally
hetter to fit a new valve of the tetrode type.
The connections are precisely the same as
those for a corresponding pentode, but the

1ot

HI+
HFC.

- L T4

Small, 10-turn H.F. stopper chokes will often

prevent instability when wired in the anode

and/or screening grid circuit of a frequency changer
or H.F. pentode.

valve is usually more efficient. Many of
the latest types are more economical of both
L.T. and H.T. than their predecessors, and
this point is worth bearing in mind, now that
batteries are not always easy to obtain,
and when there is often more difficulty
in connection with accumulator charging.

As an example, it is often possible to
replace a valve such as the Cossor 230 PT

— > HT

It is sometimes satisfactory to replace a large output

valve by two similar smaller valves in parallel.

They should be decoupled, and this diagram shows
how this can be donc adequately.

Ly a 220 OT. The former is a power pen-
tode taking .3 amp. on the filament, and
having a maximum anodc and screen cur-
rent of 17 mA ; the latter has a filament
taking .2 amp., whjle the maximum H.T.
current is about 11 mA. The “ economy ”’
tetrode will not handle as great an input,
and has a smaller maximum undistorted
output, but it is actually more efficient if
the input is cut down—by a reduction in
H.T. voltage, tor instance.

Most of the points mentioned above in
relation to battery valves are similarly
applicable to mains types. There is, how-
ever, an additional point to be watched,
which i8 that the correct valuc of bias
resistor for the new valve might be dif-
ferent from that specified for the original
one. If that is so, the bias resistor should
be changed before installing the ncw valve,
even for test purposes.

Output Valves

When fitting a new output valve in a
mains set of the more powerful type a new
difficulty will sometimes arise nowadays.
This is due to the recently introduced
rcgulations against the sale, purchase or
possession without special permission of
valves which could be used for trans-
mission. The regulations, details of which
were given on page 285 of PracrIcaL
WireLeEss dated December 16th last,
refers to *‘ electronic valves capable of an
anode dissipation exceeding 10 watts.”
This figure, it should be noted, is not the
maxinmun undistorted output of the valve,
for that is only abhout one-third of the
anode dissipation, on the average.

It is not yet quite clear exactly how the
regulation will work out in practice, for it
is bardly likely that we shall be entircly
precluded from obtaining replacement
valves for -a rcceiver, but some difficulty
might be experienced. One way out of the
difficnlty might be to wire two lower-power
valves in parallel, inserting a 10,000-ohm
stopper resistor in the grid lead to each,
and using a bias resistor of half the re-
gistance and twice the wattage normally
required for a single valve. A better method
is to connect the anodes together, feed the
two grids through the stopper resistors,
wire the heaters in parallel and * return *’
the cathodes scparately through their own
bias resistors—which should then be of
normal rating. Sometimes it is also a good
plan to include a 100-ohm resistor in each
anode lead, taking both of these to the
H.T.+ line ; this ensures ample decoupling,
which is desirable if the valves have
slightly differing characteristics. Actually,
it is far better in every way, of course, to
modify the output stage to push-pull.
Two tctrodes or triodes in push-pull will
give two and a half times the output of
one of the valves.

Heater Supply

There will seldom be any difficulty with
regard to the hcater current since the
previous valve would probably have been
of the directly-heated type with a filament
current of two ainps, as against the one amp
each for the heaters of the new valves.

(Continued on page 369.)
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THE FUTURE OF TELEVISION |

The Following Notes Have Been Received from' Mr. S. Sagall,
the Managing Director of Scophony Limited

URING the last war, while Europe
was otherwisc engaged, the United
States capturced the film market. A

world industry worth probably six hundred
million pounds passed largely under the
control of Wall Street financiers and
Hollywood film magnates. There is now
# grave danger that the same will happen
to television, an industry which over the
next ten years in this country alonc will
probably be worth one hundred and fifty
million pounds.

So that encmy aircraft should not be
able to take bearings by picking up the
ultra-short wave signals rvadiated from
Alexandra Palace, television transmissions
were stopped on the outbreak of war. As
aresult the young television industry, which
was emerging suecessfully from the labora-
‘tories into the commercial field, practically
ceased. Many hundred thousand pounds’
worth of television apparatus installed in
homes,.as well as sets lying in the factories
and warehouses, hecame useless.

Progress in U.S.A. |

The United States are, however, pushing
ahead with television transmissions. The
indications are that television is destined to
grow there by leaps and bounds. If the
war were to last two or three years I am
eanvineed that America would gain absolute
eosmmercial and tochnical supremacy in the
field in which we held up to the outbreak
of the war undisputed Ioadershlp

But need television be ‘ blacked-out”’
for the duration of the war ? No, this
need not bhe so.

As a result of a quite thorough examin-
ation of the position in all its aspects, I am
g)sing to urge upon the Postmaster-General
a1d Lord Cadman’s television connmittee to
consider seriously the question of restarting
t2levision transmissions. If the objections
of the Defence Authorities to the trams-
mission of television by radio are incon-
trovertible, the possibility of introducing
television over wires, i.c., over telephone
lines or their eguivalent, should now be
carefully considered by the Governmcnt
Departments in conjunction with represen-
tative television interests.

Wired Transmissions

The practicat technical feasibility of
wired transmissions over short distances
with the aid of intermediate repeater
stations has been proved in this country
and abroad. Such transmissions could take
place under war-time conditions, and in
some respects they wonuld be an improve-
ment on pre-war broadcasts, Obviously,
the1e could be no strategical objectious to

‘ plug-in and view”’ television. Such a
wired service, when it becomcs universal,
may even be used for * sound *’ and visual
announcements of the Defence Authorities.
It may be useful to remember in this
connection that earlier in the summer it was
stated by the Postmaster-General that
(‘ncom'agement “ould be given to the
extension of *‘sonnc bmadcastm(r over
wires for reasons of national security and
safety.

There are technical, financial, entertain-
ment and administrative problemns involved
m my “ plug-in and view ’’ plan. Some of
the ‘major ones have alrcady been con-
sidered, others mray still have to be worked

out. There are, of course, technical
difficulties, but I am advised by experts
that they are not insuperable. Morcover,
the technical problems involved would
provide an interesting outlet for the
ingenuity and resourcefulness of somc of
the world’s finest television technical brains
concentrated in the various vesearch
laboratories and at present more or less
idle or diverted to ehannels which are,
perhaps, less useful.

The technical advantages of wired
television are that atmospherics will not
interfere with it, and viewers will not be
irrttated by flashings on the sereen caused
by passing motor-cars, trams, or by neon
signs and clectro-medical apparatus.

Financially, the scheme 1 venture to
outline has considerable merits. Neither
the Government nor the B.B.C. would he
required to finance it. On the contrary it
would provide a considerable additional
source of revenue to the Exchequer. The
plan would therefore overcome one of the
greatest of the pre-war obstacles to the
growth of television, namely, the ditliculty
of providing adeguate finance for attractive
programmes and for the expansion of the
service. Indeed, just before the war the
point had been reached when the ten
million or so listeners to the sound pro-
grammes had a valid criticism to make, in
that the B.B.C. were utilising part of the
licence money in erder to provide television
programmes for the benefit of a few.

Co-operation Ensured

I am assured by leaders of the entertain-
ment industry that they would co-operate
wholeheartedly in the provision of wived
television. Indeed, without the aid of the
experts in the art of visual entertainment,
namely, the film industry, it is impossible
to provide an adequate visual service.

A wired television system would really
be the idcal method of making television
wceessible to the bulk of the populatiorn:.
In its wake would come a rental system
for television sets.  After all, no one owns
a telephone mnor does anyone buy an
electric meter. A television set, which
is a complicated piecc of apparatus, will
always Le much more costly in the first
place than an ordinary radio set. A
certain amonnt of servicing may also be
required. All the public are interested
in ig {(a) adequate entertainment, and (b)
trouble-frec service. If the public were
satisfied that these two essentials were
being fulfilled the majority of householders
and flat-dwellers would De prepared to
pay, say, a sum of 5s. a week or the like
for the rental of the set, the rental to
inclnde a contribution towards the provision
of the programme. The * plug-in and
view ”” service would, therefore, pay its
way without encroaching either npon the
resonrrces of the B.B.U. or upon the
taxpayers’ nioney.

What a boon it would be to the
community if during the long wintry
evenings when thLe gloom of unlit streets
prevents many of them from going to their
normal sourees of entertainiment, they were
able to sit at home and have their
entertaimnent provided by television.

And, of course, the reintroduction of
television would enable Britain to maintain
her lead in the field gained as the result
of years of paticent research work.
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New War-time Sale List N *’ 2d. Stamps.

SIGNAL EQL‘XP\H:\'T FOR ARMY & NAVY WORK
SERVICE TYPE SIGNALLERS
DOU BLE HEADPRONES, with
flat leather headbands for steel
helmet wear, 120 ohms; by 8
Co., 3/8. 4ft. cords, 8d. Single
.» 60 ohm. phones with cord DIIT,
1/6. FIELD Telephone Ex-

HEAD S. Service
6t, fitted 2-pin plugs and 2-hole
socket, 2/- Rudio Phone Cords,
2/ CRYSTAL SETS. Boudoir,

/6 B.M, Table 7:8. LEARNERS

ORSE PRACTICE SET. High
ociums £ ol e oy ekt
g gnals o rmy an
HEAD PHONES Navy, Walnut cabinet fitted
l:t.1 ?urret braiss iswivelf I:iim)?

. ving cap, 4 sizes of light
NFertme With Oﬁram 2-volt tube bulb and spare.
orse Key and 2-way switch. Adjustable 3-coil Buz:er
inside, with battery clips, etc. A superior and useful
set, 10/6. Ex-Army Buzzer Transmitter, with fine key
and brass cased gquick adjustment power Buzzer on
mahogany base, by Siemens and A.T.M. Co., 17 6.

MORSE KEYS. First-class at low prices.

A gocd small key on moulded base
is the TX pivot arm, excellent for
learners, 3/6. Full size, weil finishcd
key, all brass. solid pnot barv.
adjustable tension, ete., B.2, 7#.
Superior Type P.F, fully adjust-

able, nickel finish 98 High
Grade Tvpce IV, plated {ittings, polished wood basc. a
fine key. 10,6. Spet:éaé Key on 3-switch box for buzzce:

and 2 lamyps, CLAV

BUZZERS. small type, with cover, 1/8. TFower
Buzzers. with screw contact and admstable spriig
armature, 2/6. Heavy Buzzer in Bakelite case. 3/6.
Magneto Dxplodels 25/-. Portable Field Telegraph Seis.
Details on request. Cheap Morse Practice sets availablio.
CAMP LAMPS. Portable Accumulator Hand Lam;:
are independent of dry cells. Miners’ type, 2 volts.
Steel body. lndestructible, 15/-. Battery 1G/-.

SIGNAL LAMPS by Lucas and Aldis, for night anl
day use, telescope sights, key and discs ; for tripni
or hand use. -Hellographs Mark V, with spare mdriovs
in leather case, with mahogany tripod.

SIGNAL EQUIPMENT.—Keys, Phones, Buzzers. Lucas-
Aldis Lamps, Hs-]iograph.s Morse Inkevs, Relays, cto.
Special lcaflet,* 5

MORSE RECORI)I'\G G P O. type inkers, on makos -
any base with tape reel under, in first-class order. £C.
Lightweight French Army Field Morse Inkers, fo.d up
into wood case, £7'10-. Super Model Army G.
Field H.Q. Morse Inker, brand new, entirely enc10° d
and fitted every refinement, current indicator, key. tare
container, etc., £8. Mahogany Tape Container, G.P.C
desk top with brass reel in draw er, cost 40/-, for 3/6 om;
Morse Paper Reel, 8d.

Home Recorders. Amuaﬂc 5’6, 10/6,15/-. Feigh Elcctric,
37/6, Flexible track discs,

VIBRATOR BATTERY
SUPERSEDER. with metal
1ecmﬂer for H.T. No need _;__4
. Battery : 3 output voit'<R¥Hy
tappmgs Reduced from
£3/15/- to sale price, 35/~
ISTAL SETS plug-in
coils. 2 tuning condenhers t
semi-perm. detector.
Boudoir enclosed tyre, ~>1mplc to use, 6/6 One for your
A.R.P. shelter,

CABINET AND COMPONENTS FOR P.wW.

30/- THREE
Tudor Oak Cabinet 131in,
by 7in. by 7Tin, Fitted
0005 Slow Motion Con-
denser dial window, ver-
nier microdenser g-way
switch, chassis valve-
holders, wiring. clips.
thiee fixed condensers
and 10 tlerminal panel
strip. 12/6.

Complele as detailed. ONLY 10/- to callers ; or 12/8 Post and
Packing Free.

3/9 MILLIAMMETERS.—New, Where

he job calls for something simple
thhout calibration for tuning or galvo
{or testing. Back of panel type, as illus., .
8 m.a, full scale. Great Bargain at 3/9
post free,

MILLIAMMETERS.—Moving coil. 5,
10, 25, 500 m.a., in various sizes, from
2iin. to Bin. dia Switchboard Meters,
3 to 8in. dial, all ranges.

AR.P. PETROI_ ELECTRIC GENERAT-

Y ING SETS for Lighting and Charging.
Hart h.p. DIRECT COUPLED.

150 watts D.C., 1,300 r.pm..
2-stroke water-cooled 1- oyl En-
[ gine, magneto fignition. On
f bedplate .with 30 volts 5 amps.

Dynamo, £12. 80 Larger size

i kW. Petrol Electric Sets,

500 watts, 2-stroke water-cooled
1 h.p. 1 cyl. engine on bed plate direct-coupled to 50,70
volts 10 amps. D.C. Dynamo, magneto ignition. fuel
and oil tank; £16.

g

New War-time Sale List

5/- EMERGENCY PARCELS of useful
Experimental electrical and radio repair
material and apparatus. Tlbs. for 5/-.
Post Free.

ELECTRADIX RAEZ)IOS

2d. stamps.

218, Upper Thames Etreet, Londoh, E.C.4.

=T2lephne  Centra! $61 e = =
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Home-made Coils—2

Further Details about Coil Construction are Given in this Article,
Together with Two Essential Formulas

NE of the most essential items in the
equipment of those interested in
f coil construction is a reliable wire
table or, to avoid confusion, a table giving
all the necessary data connected with
conducting wires of standard gauges. Such
tables can be found in most electrical
handbooks and in many of the small
booklets issued by wire manufacturers. but
for the benefit of those who are without
such valuable information, it should be
noted. that a.very comptehensive table is
contained in ¢ Wireless Coils, Chokes and
Transformers,”” a book which can be
obtained from these offices.

Space prevents a copy of the table being
given in these pages, therefore, it can only
be said that it forms a most useful reference
when one is concerned, as when under-
taking any winding work, with such things
as the diameter, the number of turns per
inch, the resistance per yard or the current

carrying capacity of any one particular

gauge of wire. For example, it was sug-
yested last week that one could select g
wire of a certain gauge and then, knowing
the number of turns required, decide on the
size of former required for the work under
consideration. A glancc at the wire table
will indicate the length of former necessary
to carry any number of turns, and this
alone -will save a considerable amourit of
tinie and possibly labour. This is hardly
the correct - procedure to adopt when
designing a coil, ag there are other things
to be considered first, but it is mentioned
to show but one simple application of a
wire table and to indicate how valuable it
can be if used wisely.

Poor Insulation

The insulation between adjacent turns
and layers is of prime importance, especially
when dealing with high-frequency and high
voltages,’ a,nd the constructor cannot pay
too much attention to this item which
in 80 many instances appears to be treated
with scant consideration.

With coils used in pre-detector stages
quite serious losses can be introduced by
using wire having a low insulation factor,
and the average constructor does not
appreciate sufficiently the effect of the
atinosphere on cotton or silk-covered wires.
It such windings are allowed to become
damp, and this does not mean sufficiently
damp to be felt, due to moisture in the

fmosphere, the whole efficiency of the
winding will be affected, and therefore it
should be realised that some ineans must
be provided to protect the winding from
such possible source of trouble. Faulty or
cracked enamel or enamelled wire must
be watched for, and care should be taken
when winding to avoid perspiration or
grease from the hands from coming in
cotrtact with such wires when carrying out
the actual winding. This applies in par-
ticular to wires of very fine gauges.

When considering such windings as those
required for L.F. chokes or mains trans-
formers, where the winding has to be built
up in 1a.y_ers the importance of insulation
becomes two-fold, as there is not only the
‘danger of loss of efficiency but of short-

By L. O. SPARKS

circuits and burn-outs which, when beaving
in mind the high voltages sometimes
associated with such components, can
become a very objectionable and costly
business.  Great care, therefore, must be
taken to sec that the wire itself is suitable
in all respects for the voltage and current
concerned, and that each layer is adequately

An early type of large-diameter S.W. coil, which
is a good example of spaced windings.

insulated from each other by means of
““ empire cloth,”” or other suitable insulating
material.  With mains transformers in
particular, it is alwayvs wise to take all
precautions as regards insulation.

Magnetic Fields

By virtue of the properties of inductance,
an electro-magnetic field is created around
any normal winding when it is carrying a
current. There are certain forms of windings
which tend to reduce the external field, but
in this article we are only concerned w 1th the
more snnplg straightforward types of
windings, so the following points should
be noted.

The effective range or area of the magnetic
field around any given winding is governed

AERIAL TURNS OF

REACTION
oL

GRiD TUAMS
OF THICK
WiRE

A modern type of S.W. coil showing acrial, grid
and reaction windings.

by the strength of the current flowing
through it, but in view of the fact that a
field does exist under operating con-
ditions, it becomes necessary to use suffi-
cient care when placing inductances to see
that such fields do not introduce losses or
interaction between two or more com-
ponents. In this respect, therefore, coils
of large diameter are likely to call for more
consideration than those of smaller dia-
meters ; unscreened windings will be more
subject to interaction than those which are
screened, but any screening which is em-
ployed must not, itself, be within the mag-
netic field, otherwise scrious losses will be
introduced due to eddy currents set up in
tlie screening metal.

Fragility

When constructing any coil, a consider-
able amount of labour and dissatisfaction
can be saved by making sure at the start
of operations that the completed winding
will be robust. A frail winding, i.e., one
wound on a {ormer lacking sufficient
strength or rigidity, will always prove a
source of trouble. If it is a tuning coil.
the inductance value is likely to vary due
to movement of the winding, while if it is a
choke or transformer, the whole winding
will, no doubt, collapse just as the last
laver is being put on.

Always select a former or bobbin with
sufticient rigidity for the work in hand and,
with the latter, see that the checks arc
securely fixed to the body of the bobbin.

Formulae

Unless a hit and miss method is employed,
one is forced to use certain calculations to
determine the value of the inductance
required for a given circuit with which it is
desired to tune through a given waveband.
Use can be made, if they are to hand, of
charts which give the relationship between
capacity (the tuning condenser) and the
inductance (the coil) required for a given
wavelength, but if these are not available,
then the formula wavelength = 1,885 \/ LC
may bhe used, when the \v(\velength is in
metres, L, the inductance in microhenries,
and C, the capacity in microfarads.

Knowing the value of L required, the
following calculation will give the cssential
factors for the comstruction of the desired

coil.

2 A2 N?
3A+9YB
wlhen A is the nrean diameter of the coil
in inches, B is the length of the winding of
the coil in inches, and N is the number of
turns. By twisting this around, the number
of turns required can be determined from

3A 1 9B % L

N 2A2

The above holds good for L for single
laver coils of the solenoid type mentioned
and shown last week, but if a coil having
more than oue layer has to be made, then
the lower line of the formulae for L hecomes
3A+9B+10C, where C equals the radial
depth of the winding in inches.

L=
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correspondents,

Feature DX Broadcasts

IR, —The appended list of special trans-
missions will, no doubt, be of interest
to some of your readers:

Short-wave Transmissions.—Jan. 2lIst,
22.00-23.00 G.M.T., I2AA, Ethiopia, 9,650
ke/s.

PBroadcast Band.—Jan. 8th, 08.00-09.00
G.AMT., CKCW, Moncton, Canada, 1,370
ke/s;  Jan. 13th, 08.00-09.00 G.M.T.,
CHLT, Sherbrooke, Canada, 1,210 ke/s;
Jan. 13th, 08.00-09.00 G.M.T., CFAR,
Flin, Flon, Canada, 1,370 ke/s ; Jan. 14th,
05.30-06.00 G.M.T., KOB, New Mexico,
U.S.A, 1,180 ke/s; Jan. 14th, 06.00-07.30
GAMT., WTAM, Cleveland, Ohio, U.S.A.,
1,070 ke/s.

This DX programme promises to be one
of the biggest shows ever put on the air
for DX’ers !!

Jan. 14th, 07.00-08.00 G.M.T., CMHJ,
Cienfuegos, Cuba, 1,160 ke/s; Ieb. 18th,
07.00-08.00 G.M.T., CMHJ, Cienfuegos,
Cuba, 1,160 kc/s.—N. Burtox, Assistant
Europcan Representative, International
DX’ers Alliance (London, 1£.8).

“The Kestrel SSW. 47

SIR‘,—In reference to my query in regard

to ““The Kestrel SW.4,” T am glad
to say that the set is now working perfectly,
and I am more than pleased with its per-
formance.

My experience should be a warning to
other constructors. In order to economise
I made alterations to the design: wood
chassis, different  components (which
nccessitated altering the layout), cte.

Result ; poor performance, blind spots,
excessive reaction, and in the end I spent
more money than I should have done it I
had stuck to the original design.

I have now constructed an aluminium
chassis, followed the layount, and now have
a set to be proud of.

I have learut my lesson, and it will do
me a lot of good. Wishing you every success
in the New Year.—R. Howarp (Rowlands
Castle, Hants).

« P.W.” Short-wave Sets

SIR,—I thank you for sending me my
B.L.D.L.C. entolment card. I have
been studying for an exam., so have had
very little time for any radio work. The
first set I built was the Simple Short-waver
in the beginning of 1938. Last vear I made
the two-valve Simple Short-waver. I
have had remarkable success with the above
receivers, I have logged 5000 Hams and
best DX on B.C. bands were VLR, Chung-
king aud Tokio. I use six-pin plug-in coils,
and a 15ft. indoor antenna. 1 built the
above receivers in Scotland, where 1 was at
school, but owing to the war I did not
return. I find that reception results here
are much better than in Scotland. Inei-
dentally T was up at Fort Augustus in the
Highlands. Of course, the fact that there
are many mountain ranges about up there
may make a difference to reception. But,
anyhow, I am more than satisfied with the
above-mentioned veceivers. In Scotland,

Open to Discussion

The Editor does not niecessarily agree with the opinions expsessed by his
All letters must be accompanied by the name and address

of the sender (not necessarily for publication).

when I was using the one-valver, I had a
medium-wave plug-in eoil, which worked
very well. We are very unfortunate over
here as to the price of parts. Thereis a
334 per cent. duty on all wireless parts,
which is no joke when one wants to
build a set.—Moreax O’Connern (Kil-
larney).

The “ Pocket Two
Wanted

IR,—1 should like to correspond with

any of yowr readers who are huilding

or anticipating building your * Pocket
Two.”

I should also be pleased to correspond
with any member of the B.L.D.L.C. or
the W.F.S.R.A.

I have been experimenting with short-
wave wireless for several years, both in this
country and abroad, and Imve found your
journal of great assistance.—L. D. JEFFERY
(Railway Transport Office, Central Ord-
nanee Depot, Weedon, Northants).

: Correspondent

Cotrespondents Wanted

IR,—Through the medium of your
excellent weekly T should like to ask

any short-wave listener residing near my
address to please comununicate with 1ue.
I have only recently moved to the address
given below, and through doing so have
lost touch with my S.W.L. friends at my

Boe Boblens

PROBLEM No. 382.

ACKSON had an aecident and blew the three
valves iu his battery set. He decided that it
would therefore he advisable to fit a fuse and
purchased one of the haseboard mounting
types of fuseholder and proper fuse and
mounted this on his baseboard. Some time
Jater, when he was cleaning up, he did some- ¢
thing which resulted in a short-cireunit of H.P.
to filaments, and the valves again blew, but
the fuse was found afterwards to be intact.
He was assured that it was the correct type
and should have blown and saved the valves,
Why did it fail to do so ? Three books will be
awurded for the first three correct solutions
opened, Lntries should be addressed to The
Editor, PRACTICAL WIRFLESS, George Newnes,
Ltd.,, Tower House, Sonthampton Street,
Strand, London, W.C.2, Euvelopes must be
umrl\ed Problen: No. 582 in the top left-hand
corner, and must be posted to reach this oflice
not Jater than the first post on Mouday,
January 15th, 1940,

0 areme 00 e s

08B aB e h e n B a8 a8 e

Solution to Problem No. 381.

The choke which Brandon nsed was too small for
effective smoothing. The second choke was similar,
hut when connceted in the H.1. negative lead it was
also so placed that the inductive field coupled with that
of the other choke and thus the hum was induced
from one to the other with an increase in tlie hum.
He should have placed the second choke in series with
the existing one, both in the H.'f, positive lead.

Only one reader snccessfully solved Problem 380,
and a book has, therefore, Lieen awarded to J. P.
Cook, ¢fo 20, Salt Hill Way, Slough, Bucks,

369

old QRA ; therefore, if any listeners living
near me would care to call or write I shall
be greatly obliged.

I anm very keen on short-wave listening
and transmitting, and I have about 80
QSL cards tfrom various parts of the world.
May 1 take this opportunity of thanking
you for such a fine weekly as Practican
WirkLess. I have been taking it for the
past three years and find it gets better
every month.—LESLIE BROWNING (5,Charles
Street, Gloucester).

Exchanging S.W.L. Cards

IR,—T1 have becn a keen rcader of your
most excellent journal for nearly tiiree
years now, and have found it most help{ul
in solving problems which arise in short-
wave experimenting. I shall be very pleased
indeed if any short-wave listener in any
part of the world would exchange S.W.L.
cards with me, and all cards will be
answered direct, if possible. Here's wishing
vour paper long life and succeps in the
future.—D. W. Surmax (1, Brent Road,
Dad’s Lane, Stirchley, Birmingham).

DX on the Medium Waves

IR,—Please add nry name to Mr. Bur-
ton’s, regarding DX on medium waves.
A set of the superhet type would be greatly
weleomed. I have no doubt that you agree,
sinee the selectivity needed in present-day
sets makes all other types, in my opinion,
out of date. In my district, at any rate,
it would have to be a battery type.—
H. MrreseLL (Cawthorne).

VALVE REPLACEMENT POINTERS
(Continued from page 366}

The centre-tap of the heater winding must,
however, he joined to the earth line when
changing to 1LH. valves. If a centre tap
is not provided, the same result can be
obtained by using the potentiometer wlich
was previously wired across the winding
and earth-connected through the bias
resistor.

If a new output valve is used singly, and
this requires an L.T. current appreciably
less than that taken by the valve employed
originally, it might sometimes be desirable
to connect a ‘‘load’ resistor in parallel
with the winding, this being designed to
‘“ absorb ’” the differcnce in current. Thus,
if the winding is designed for two amps
at four volts and the new valve takes only
one amp, a four-ohm resistor could be
used. With most transformers having goorl
regulation this complication is not
necessary.

A Transformer Point

When two L.T. windings wecre used
originally—one for the I.H. valves and a
separate one for a D.H. output valve—and
an I.H. valve is to be used for output, it
may be thought desirable to connect the
two windings in parallel, This should not
be done, for the 1.H. valve can be fed from
the separate winding. If two windings
are joined together, and they should be
wired so that they are out .of phase, the
effect is comparable with that of short-
circuiting the transformer. This is because,
at any one instant, the positive end of one
winding would be connected to the negative
of the other, and vice versa. Not only would
the output voltage be practically nil, but
the transformer would overheat and damave
might result. Apart from this, parallelmg
of two windings, which have probably
different characteristics, is not good
practice,
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BLUEPRINT SERVICE

FRACTICAL WIRELESS No_of
Date of Issue. Dlueprint.
CRYSTAL SETS.
Blueprints, €d. each. o
1037 (;rystn! Receiver .. -— PWT1
The ** Junior ”’ Crystal Set 27.8.38 PWOI

STRAIGHT SETS. Battery Operated.

One-valve : Blueprints, 1s. each. N
Alt-\Wave Unipeu (Pentode) 00 — TW31A

Leginners® One-vajver . 19.2.33 PWss
The * Pyramid Oue valver (HF 3

Pen) 0 oIS .. 27.8.38 PWO3

Two-vaive : Blueprmts, 13. cach,
Four-range Super Mag Two(D, 1’en) — PW30B
The Signet Two (D & LI) 24,9.38 PwW7s
Three-valve : Btueprints, fs. each
Selectone Battery Three (D 2 LK

(Trams)) . —_ PW13
Sixty Sh'lxmg Three (D 2 .IA« .

(RC & Trans)) .. 00 —  PW34
T.eader Three (3G, D Po“) .. 22.5.37 PW35
Summit Three (HF Pen, D, Pen)  — TW37
All Pentode Three (HI 1’cn, D,

(Pen), Pen) s < 20.5.87 PW3n
Hali-Mark Three (%(:, L l’ow) .. 12.6.37 PW4il
Hall-Mark Cadet (1, LF, Pen (RC)) 16.3.35 PWi8
T. J. Gammn’s Silver Souvenir (H¥

Pen, D (Pen), Pen)) (Ali-Wave

Three %{ 13.4.35 P49
Cameco 1dgcr Three (D o Lf .

(Trans)) . - 1Ws1
1936 Sonotone Three-Four (HI‘ .

Pen, HF Pen, Westector, Pen) - Pivss
Battery All-Wave Three (D, 2 LI B

(RC — PW55
The Monicor (HF I’en, D, Pcns a0 — PW6L
The Tutor Three (HF Pen, D, Pcn) 21.3.5 PW62
‘The Centaur Three (8¢, D 14.8.37 P
¥. §. Camm’s Record’ All- V\ave .

Three (HF Pen, D, Pen) .. 31.10.30 PW6d
The * Colt” All-W uvc Three (D, i

2 LF (RC & Trans)) 18.2.39 PAYT2
Il\c ** Rapide ” Stramht 3 (D

QR & Trans)) . 41237 pive2
T, T Camm’s Oracle All-Wave -
Three (HF, Dct.., Pen) 28.8.37 PW373
038 “ Triband ”’ All-Wave Three -

(HF Pen, D, Pen) 22.1.38 Fwst
F. J. Camm’'s “ Spritc" Three )

(HF Pen, D, Tet) 26.3.3 Pws?
The  Hurricane* All- \Vachhrec

(SG D(Pen) Pen) . 30.4.33 PwWao

.~J. Camm's ‘' Push- Button * X

Three (HF Pen, D (Pen), Tet)..  8.9.3% Pwo2
Four-valve : Blue rmls, ls. Cach
sonotone I‘our&q CLE, PY o0 1.5.37 Py
Kury Four (2 & D Pen 8.5.37 PWil
Beta Universal Four (SG D, LF R

. - PW1i

Nucleon (‘hsn B Four (SG )

(5G), LY, B) -— PWaB
I'ary Four Supcr (8G. 5G. D, Pcu) — PW34C
Battery Hal-mark 4 (UF Pen,

D, I'ush-Pull) —_— PW46
¥, J. Camm's “ 1. imit " All-Wave

Four (]1[‘ Pen, D, LI, P 26.0.30 PWG7
Ail-Wave “ Corona™ 4 (HF Pcn

D, LF, I'ow) 9,10.37 PW79
“ Acme ” Al-Wave 4 (}]1~ Pen, D .

(Pen), LF, Cl. 12.2.38 Pwss
The ** Admnml Four (1T Pen, i)

HT Pen, D, Pen (RO)).. .. 3.9.38 rwoo

Mains Operated.
Two-vaive : Blueprints, 1s. cach, .
A .C. Twin (D (Pcn), Pen) | — PWIS
A.C-D.C. Two (8, I'ow) — Pwit
selectone A.(. Radlogram Two i

(D, Pow) P A EWI1D
Three-valve : Blueprints, 1s. each.

Douldle- Diode-Triode Three (HF

Ten, DDT. l’en) bo —_ rwa3
D.C. Ace (8G, D, Pen) .. . — PW25
A C. Three (8G, D Pen) o — P29
A C. Leader (HI‘ Pcn POW) 7.1.39 PW35C
D.C. Premier (HF, l’en D Pen) —_ PW3sB
Ubique (HF Pén, D (Pon), Pen).. 98.7.34 PW36A
Armada Mains Three (HF Pen, D

Pen) - PW3s
) D Camm’s A.C. All-Wave Silver .

sSouveuir Three (NI Pen, D Pcn) 11.5.35 PW50
“All-Wave” A.C. Three (b, ¢ )

LI (RCY) - PW51
A.C. 1936 Sonotope (BF Pen HT

Pen, Westector, Pen) - PW56
\l'uns Record All- Wave 3 (HF

n, D, Pen) — PWi0
Al- W orid Ace (HI" Pen, D Pen) 28.8.37 W30
Four-valve : Bluenrints, 1s, each.
A.C. Fury Four (3G, 8G, D, Pen) — PwW20
A. C Fury Four Super (SG SG D, P
en) = W3
A ‘J Hull-lmrk (Hl" Pen, D
Tush-Pully aq . 21737 rwis

Universal Hall-Mark (HT Pen, D,
Push-Pull)

A.C. All-Wave Corona Four .. 8.11.37
SUPERHETS.

Battery Sets : Blueprints, 15, each.

£5 Superhet (Three-valve) 6.6.37

F. J. Camm’s 2-valve Superhet -_—

Mains Sets : Blueprints, 18, each.

A.C. £5 Superhet (Three-valve) .. =

1.C. £5 Superhet (Three-valve) .. =

Universal £5 Superhet (Tlree-
valve) .. 9 o

F.J, Camm’s A.C. buperhet 4 .. 81737
F. J. Camm’s Universal £4 Super-
het 4 5o =
Qu'lhtonc " Universal Four 16.1.37

Four-valve : Double-sided Blueprint, 1s. 6d.
Push Button 4, Baitery Model .. 100 10.38
Push Button 4 A.C. Mains Modei =10+

SHORT-WAVE SETS.
One-vaive :. Blueprint, 1s,
simple S, W Onc-valver ., .
Two-valve : Blueprinis, 13, each.
Midget Short-wave Two (D, Pen) =
The “1eet ™ Short-wave Two

(D (TF Pen), Pen) .. .. $7.8.38
Three-vaive : Blueprints, 1s. each.
Experimenter’s Short-wave Three

(3G, D, Pow) £0.7.38
The Prefect 3 (D, 2 LE (RC and

Trans)) .. —
The Band- Sprmd S.W. Three

(HF Yen, D (Pen), I'en) oo

PORTABLES.
Three-valve : Blucprints, 1s. each,
b, J. Camni's ELF ‘Three-valve
Portable (H1° Pen, D, Pen) ..
Parvo Flyweight Mldncc POIt-
able (S(x D, Pen) g0
Four-valve : Bilueprint, 1s,
*Imp” Portable 4 (I, LF, LF,
(Pen)y .. 0o 00 on

23.12.39

1.10.38

2.6.3)

19.3.32
MISCELLANEOUS.

Blueprint, 1s.

8.W, Converter-Adapter (1 valve) —

P47
pPwal

PW40
PW52

PW43
Pwye2

PWi4
PW39

PWa0
PW73

PWO5

Battery Operated.

PwWas
PW3sA
PW9IL

PW30a
PWG3
PW0S

PWes
w7

I'wso

PW48A
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STAL SETS.
Blueprints, 64. cach.
Four-station Cryetal Set , ., .o 28.7.88
1934 Crystal Set ., .s . -_—
150-mile Crystal Set ‘e . —_

STRAIGHT CETS. Batfery Operatod.

One-valve : Blueprint, 1s.
B.B.C. Spccnl One-vaiver 0O
Two-valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans)..
Yuil-volume Two (3G, det, Pen) od
Lucerne Minor (D, TPen) . .
A Modern T'wo-valver .. .s
Threa-valve ¢ Bluaprmls. 1s. each.
Class 1B Thrcc (D rang, Class B)
£5 5s. 8.G.3 (8G, D, Trans) .
Tucerne Ranger (8G, D, ‘Transy ..
£3 53, Three: De Luxe Version

(3G, D, Trans) . 10.5.34.
Lueernc Strmghc Three (D RL

Trans) -~
X‘ranspormble 1lucc (SG Pcn) —
Simple-Tune Three (8G, D, Pen) June'33
Econcmy-LPentode Three (SG D,

|

P

It

Pen) 0ct. ’33
WM 103{ standard Thrcc

(8¢, D, 1 i
£3 3s. Threc (SG D Trans) wu Mar.'3
19:13? 1£>6 6s. B'lttcry Thrcc (S 5
PTP Three (Pen, D, Pen) o ==
Certainty Three (8G, D, Pen) ,. _—
Minitube Three (SG, D, Trans) .. Oct, '35

All-Wave Winning Three (SG D,
Pen) . =

Four-valve : Bluepnﬂts. 1s 6d. cac‘:
658, I‘our(SG , RC, Trans) .. -
2HF Four (2 QG D, Pen) 5 -
Self-contatned Four (8G, D, Ll'

Class B) Aug.’33
Lucerne Straiglit l‘our (SG D

LF, Trans

£5 58, Battery Tour (HI‘ D‘ 2 LF) Fcb. '35
The H.K. Four (8G, 8G, D, Pen) -—
The Auto Straight Four (HE Pen,

HF Pen, DDT, Pen) .. .. Apr.’36
Five-valvn: Blueprints, 1s. 6d. each.
Super-quality Five (2 iF, D, RC,

Trans)

Class B Quadradyne (2 SG D, Lb

ass B)
New Class B Five (9 SG D Ll’
Ciazz B) .e . -

AW427
AWil4
AW450

AWD2s7
AW388
AW392
AW426
WM409
AW388
AW412
AW422
AW435
AW437
W27 L
W.A327
WN337

WM351
WM354
WM371
WH389
Wa1393
W36
WM400

AW370
AW421
WM331
WM350
WM3sL
WM384
WM104

WHM32)
WM344
WM3 0

January 13th, 1940

Theso Blueprints are drawn Tull size.
Coples of appropriate issues containing descrip-
tions of these sets can in some cases be supplied ae
t.h e following prices, which are additional to the cost
he Blueprint: A dash before the Blueprint Number
inc icates that the issue 13 out of pri €.
Issues of Practical Wireless ... 4d. Post Faid
Amateur Wireless e o 4. "o
Wiretess Magazine 173
The Index letters which precede the Blueprint
Number indicate the periodical in which the descrip-
tion apé;enrs : Thus P.W. refers to PRACTICAL
WIRELESS. A.W. to Amateur Wireless, W.M
Wireless Magazine.
Send (prefera.bly) a postal order to cover the cost
pf the blueprint, and the issue (stamgs over 6d.
acceptable) to PRACTICAL WIRELESS Blueprint
Dept., George Newnes, Ltd.. Tower House, South-
ampton Street. Strand, W.C.2:

Mains Operafed.
Two-valve : Blueprints, 1s. each.

Consoelectric Two (D, I'en) A.C. -— AW403
Economy A.C. Two (D, Trans) A.C, —_ WM286
Unicorn A.C.-D.C. Two (D, I’en) - WM391L
Three-valve : Blueyrmls, 1s. each.
Home Lmers New All-electric
Three (3G, D, Trans) A.C. — AW383
Mantovani A.C, Three Hr I’cu, N
D, Pen) . — WM3T4
£15 158. 1036 A.C. »adnogr'\m
(HF, D, Pen) .. g . Jan. ’86 WM401
Four-valve : Blueprints, 19. 6d. each )
All Metal Four (2 8G, I, Pen) July’33  WM329
Harris’ Jubilee Ra(llogmm (III‘
Pen, D, LF, 1) . b o May’3 WAI38¢
SUPERHETS.
Batfery Cets : Blueprints, 15, 6d. each.
Modern Super Senior 2 C — WAI3TH
"Varsity Four o .. Oct. 35 WAL305
The Requess All- Waver .. June'36  WM407
1935 Super-Five Battery (8 upcrhct) - WN3TY
Mains Sets : Blueprints, 1s. 6d. each. 2
][eptode Super Three A.C. IlIaJ "3 W358
' W.M.' Radiogram Supe. A. c.. WH366
FORTABLES.
Four-valve : Blueprints, 1s. 6d. each.
Holiday Portabie (8G, D, LF,
Class B) . - AW393
Iarmly Portable (1II‘ D RC
'ran —_ AWi47
Two HI‘ Tortahie ('3 SG, D.
P21 - . o0 oo - WM363
Tyers Poxtublc (8G, D, 2 Tians)., — WM36T

CHORT-WAVE SETS. Battery Operafel.

Ons2-Valve : Bluepriats, 1s. each.
S.W. Onc-valver for America ., 15.10.33 AWI20
Rome Short-Waver 00 g -— AWIBE
Two-valva : Blueprints, 1s. each-
Ultra-short Battery Two (SG, det,

Pen) . Feb.'36  WM402
Flome-made Coil Two (D Pcn) o —_ AW440
Three-valve : Blueprints, 15, each.

World-ranger Short-wave 3 (D,

RC, Trans) . - AW3GE
Experimenter’s 5-metre gcl (D

Trans, Super-regen) .. 30.0 AWi58
Thic Carrier Short- -waver(SG, D, P) July 8:) WHM390
Four-valve : Blucprints, 1s. 6d. cach.

A.W. Shortewave World beater

(RF Pen, D, RC, Trans) AW136
Empire Short -waver (8G, D, RC

Trans) —_ WM3I3
Stnndard Four-valve. Short-waver

(8G, D, L¥. Py ... - o 927,30 WM3S3
Superhet > Blueprint, 1s. 64.
¢ implified Short-wave Super .. Nov, '35  WAM307

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

Pen) A.C .o 131,40 AWi53
“W.AL Long -wave Converter .. -— WAM380
Three-valve : Blueprint, 1s.

Emigrator (3G, D, Pen) A.C. .. ot WAI252
Four-vaive : Blueprint, 1s. 64,
Standard Four-valve A.C. Short-
waver (8G, D, RC, Trans) .. Aug, '3  WASDL
MISCELLANEOUS.
S.W, One-valve Converter (Price
6d. — AW329
Enthusiast’ s Power Amphllcr(]/h) - WM387
Listener's G-watt A.C. Amplifler

(1/6) b o o0 v 0o _— WM392
Radio Unit (2v.) for YWMC02 (1/-) Now. '35 WM398
Harris Electrogram Lattery am-

plifier (1/-) — WAI399
De Luxe Concert A.C. Llectro-

gram (1/-) v Mar,'36 WM103
New style Short-wave Ad':pter

(1/- - — WA388
Trickle Clmrgor (Gd ) - AW462
Short-wave Adapter (1/- ) L - AW456
Superhet Converter (1-/) .. — AW467
B.L.D.L.C. Short-wave Converter

(1/-) - .. May '36 WM405
Wilson Tone ‘Master (1/-) v, June'36 WM406.
The WM. A€, Sllﬂlt-\\‘lVP Con-

verter(1/-) -~ W08
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Push-pull Transformer
‘1 am going to build a set with push-pull
output and should be glad if you would
inform me as to the correct ratio which the
transformer should have. I wish to obtain
the best possible quality and expense is not
a consideration.”’—F. S, P. (Edinburgh).
E are unable to answer this question
direct, as there are several forms of
push-pull, each of which calls for special
requirements. The standard form of Push-
pull, known as Class A, utilises two power or
super-power valves biased to the centrc
point and the standard push-pull trans-
former for this circuit is gencrally about 3.5
or 4 to 1. The Class B push-pull circuit
calls for a special transformer with a low-
resistance secondary winding and the ratio
i3 generally abont 1 to 1. The Quiescent
push-pullcircuit utilises pentode valves and
the ratio of the transformer is generally
about 110 9.

Light Switch Fauit
‘“1 find that a lot of interference is caused
by the light switches on the walls of my
house. When these are operated they some-
times work properly, but other times there is
a roaring in the set if this is switched on,
ani it ean only be stopped by operating the
light switeh cnce or twice. Can you explain
the reason and cure for this troubler”
—R. J. (Stechford).
B trounble is probably caused by a
faulty switch. If the switches are old;
they imnay have weakened and fail to make
good contact at every operation. On the
other hand, they may be of the type which
is not spring loaded and when operated the
contacts may not be firmly pressed home.
Tinally, they may merely need cleaning,
but we suggest that you callin an electrician
to inspect the switches and carry out the
nccessary adjustments.

Modern Coils

I have found a number of old ecircuits
of various types of receivers which I would
like to try, but unfortunately the coils which
were recommended are not now on the
market. Is it possible in all eircuits merely
to substitute modern coils and adopt the
conneetions recommended by the makers?
I should be glad if you could answer this
query as I am sure it will interest many
other readers who are also keen constructors

and experimenters.”’—G. H. (Highbury).
NFORTUNATELY it is not always
possible to substitute coils without
making circuit alterations, or changes in
wiring. For instance, in its simplest form,
such modification would consist in the
re-wiring of the reaction condenser, as
this may be on either side of the reaction
winding, and in some coils this winding is
internally joined to the secondary ecoil.
There is also the possibility that the circuit
you wish to build incorporated some special
fecature which necessitated special coils and
modern coils may be totally unsuitable.
It is therefore necessary to study carefully
each circuit and if necessary inquire fromn
the makers of the new coil whether it will
be suitable for the circuit it is intended to

try.

. quite suitable for your requirements.

Winding a Resistor

‘1 wish to wind one or two resistors for a
power amplifiér. The total current carried is
about 1 amp. and I should like to know if
there is a gauge of resistance wire which
has some even value of resistance to facili-
tate the working out of my various items.
What wire do you recommend, and what is
the price ? >—F. E., R. (Highbury).

RDINARY nickel-chrome, 24 S.W.G,
will carry 1.3 amps. in a solenoid
winding and has a resistance of approxi-
mately 4 ohms per yard. This should“lr;e

e
do not know the purpose of the resistors,
but the fact that a simple solenoid of wire

r< ) () -
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RULES

We wigh to draw the reader’s attention to the
fact that the Querics 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 eircuit diagrams of complete
multi-valve receivers.

(2) Suggest alterations or modifications of
receivers described im  our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers,

(4) Answer gueries 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 Edilor, PRACTICAL WIRELESS,

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

Strand, Londosn, W.C.2. The Coupon must be enclosed
with every gaery,
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has inductance shonld not be overlooked
by you, and you may find it desirable in
mnost cases to double the required quantity
of wire and wind the resistor with the
doubled wire to annul the inductance. The
wire in question, enamelled, will cost about
4s, 6d. per oz. and there are approximately
258 yards to the 1b.

The Monitor
‘“T wish to build the Monitor 3 for bedside
use and I want to use headphones whilst
listening at night, yet able to use a speaker
when my people are out. What alteration
will have to be made for this purpose? I
have some headphones with a resistance of
2,000 ohms, Will these be suitable ? I have
no aerial in the bedroom and wonder there-
fore if a Pix invisible aerial wduld do, as
our house is surrounded with trees. Finally,
can it be built without soldering, as I ean’t
solder ? ’—P. F. R, J. (Redhill),
HE Monitor should be quite suitable for
your requirements, and good results
should be obtained from an indoor aerial
of the type mentioned. Headphones could
be connected in place of the loudspeaker,
but to avoid the difficulty of disconnecting
the speaker cach time a change-over switch
could be employed, with a silencing switch
on the speech coil of the speaker. The head-
phones in this case would be filter fed, the
speaker transformer acting as a choke. If
volue is too great on the headphones, you
might find it worth while to include the

‘phones in-the anode circuit of the detector
valve; a fixed condenser feeding the
’phones direct from the detector anode
circuit, and the other side of the ’phones
connected to-earth. A simple on-off switeh
between 'phones and earth would enable you
to switch out the ’phones when using the
loudspeaker,

Musical Instruments

‘“Did you give in any of your bhack
numbers instructions for making a musical
instrument with valves, probably two years
ago? Ishould be very grateful if you could
let me have the back numbers which I will
pay for.”—A. G. C. (Northwood).
WE are not clear as to the exact type of

instrument yon require. It is

possible to fit a microphone to any musical
mstrument and feed the output from the
microphone through a standard valve
amplifier in order to amplify the sound.
Alternatively, a stringed instrument may
have the bridge carrying the strings in
contact with the diaphragm of a mierophone
or gramophone pick-up to provide ainplifi-
cation. A more up-to-date idea is to fit
small electro-magnets near the strings and
to feed the output from these to an ampli-
fiec. Another instrument, and the one to
which you may refer, utilises the oscillaticn
produced by valves as the medium fer
producing a sound from the loudspeaker,
and by varying the pitch of the pscillation
vou alter the tone of the note produccd.
A reacting. detector valve followed by
an L.F. amplifier may be employed, with a
metal rod connected to the grid terminal of
the detector valve. By placing the hand
near the rod the note will be varied and
tunes may be played. This is the funda-
mental principle of the Theremin instru-
ment.

Stepping Down A.C. Mains

‘1 have a commereial receiver operated
by a mains seetion rated at 120 volts A.C.
I have now moved to a house where the
mains are 250 volts. Could I step down the
voltage to 120, and if so could you give me
winding details of a transformer which
would be suitable for my purpose.”’—W., W,
(Giltingham).
IT is quite possible to step down tle mains

and this is a common practice. Unfor-

tunately, howcver, it is necessary to use a
trausformer designed to deliver an output
wattage suitable for the receiver and there-
fore we cannot give you winding details of a
snitable component without knowing the
load of your set. A suitable component
could be obtained rcady made from Mebsrs.
Heayberd, and you should write to them,
giving them dctails of the recciver, when
they will supply a sunitable transformer.
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REPLIES IN BRIEF

The following replies to queries are given in '
abbreviated form either because of non-compliance 3
with our rules, or because the point raised is not of ‘
general interest., i

T )

L. 8. A, (Birmingham, 5). We think the jdea ex-
cellent and the values given should give the most
satistactory resnlts. )

R. F. M. (St. Albans). Must you use the extra
valve?  Apart from the increased consumption of
H.T. and L.T. there will be very little gain aund it
would be uneconcmical,

H. G. (Barnsley), Two of the components should be
omitted—the fixed condenser you marked in blue
peneil and the L.F, choke. These are unnecessary with
the trausformer coupling.

B. F. N. (Maita), The first-mentioned is preferable
and we understand is on sale at your address.

ro—u-nqn reaw

(e vk X

i The coupon on page iii of cover
i ‘must be attached to every query.
-
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PRACTICAL WIRELESS

Renewing Dials

THERE are still many receivers in use
in which engraved ebonite dials are

being used. Generally these have deep cuis

Jor the degree markings and these ave filled

with while enamel or paint.  After some
lime they may become discoloured and
difficult to read. They may be renovaled,
however, and made almost as good as new
by dipping them in ordinary turps for a
short time and wiping with a rough clotl,
so that all the old paint is cleaned out. If
necessary they may be scratched, taking
care lo avoid over-running the original
markings, and then the dial should be
wiped carefully with a piece of rag
carrying a small quantity of good while
paint or enamel.  This will fill the
markings, and a clean rag showld then be
wiped over lo remove excess from the dial
itself.  VWhen dry the dial should be as
good as new.

Terminal Connections

HEN making @ shorl-wave or

stmilar receiver, where fairly heavy-
gauge wire is used for connection purboses,
some consiructors experience difficulty in
making connection {o the shank *of ‘a
terminal.  QOwing fo lhe small space
available the connection s not usually
made soundly, and an idea worlh remem-
bering is that which was employed in old-
patiern Government apparatus.  The shank
of the lerminal was driiled down for a
short distance, and the wire used for con-
nection was of such a gauge that it just
fitted inside the hole down the terminal
shank. If the wire is tinned, and flux is
tnserted nside the terminal hole, and lhe
wire ihen inserled, upon the applicalion of
the soldering iron carrying a good *“ blob >’
of solder, 1t will run down into the hole
and the connecting wire will then be
firmly atlached to the lerminal and be, in
q]ec/ an extension of the terminal shank.
Ordinary terminals may be drilled by
clamping them in a vice, first running a
nul down the shank, which may aflerwards
be remoced to take off any burr which may
be made on the end threads.
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PRACTICAL MECHANICS |
HANDBOOK :

By F. J. CAMM, i

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

(X

GEORGE NEWNES, LTD.,
;i Tower House, Southampton Street,
! Strand, W.C.2.
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‘January 13th, 1940

Classified A{lvertisement;

Advertisements are accepted for these
columns at the rate of 2d, per word. Words
in black face and/or- capitals are charged,
double this rate (minimum charge 2/- per
paragraph). Display lines are charged at
[~ per line. All adveﬂiuments must be
prepaid. All communications should be
addressed to the Adverhsement Manager,
“ Practical Wireless,” Tower House,.
Southampton Street, Strand, London, W.C.2

——

RECEIVERS, COMPONENTS AND
ACCESSORIES

RADIO CLEARANCE, LTD., 63, High Holborn, W.C.1.
BRITISH BELMONT 8 Valve plus Magic Eye Al
Wave A.C. Superhet Chassis, 4 wave-bands, two
short, medinm and long, fitted latest Mullard Octal
Base American type Valves.
Size of Chassis, 134" x 10" x 37,
and Knobs, but less Speaker,
Chassis only, £5/19/6 each.
Speaker for above, 17/6 each.

GRAMPIAN 107 10 watt, 2,600 ohm Energised
Speaker. Heavy Cast Frame . 15/= each
With heavy-duty Pentode Speech Transformer

17/6 each
Heavy-duty Speech Transformers, Pentode Matching

Supplied with Valves

2/11 each

PLESSEY 2-zang Straight Condensers .. 1/6 each
Ditto, 3-gang .. .. 2[-each
PLESSEY Motor Drne Press Button Unit. Supplied
complete with 8-way Press Button Control. 1recision
job throughout. First Grade Motor. A.C. 24 volts
21/~ each

POLAR } meg. Volume Controls, with S.P. Switch
6 each

Ditto, with D.P. Switch 1/9 each

YAXLEY type 4-pole 3-way ﬂmgle Bank Switches

9d. each
2,500 ohm Fields Coils . g 9d. each
1 (One) gross Assorted Resistances. . 5§/~ per gross
Metal Clhassis Drilled. 15" x 6" x 1}" uml 113" x.8" x 2§~
1/6 each

Push Back Wire 12yds. 10d.
ROLA P.M. Speakers, htest type 7iin. Cone, with
Pentode Transformer . Boxed 14/6 each
Clock-faced Tials, 5* x 3!", \nth prmted 3-wave scale
0Ox-Copper Esentclieons and Glass. . 3/6 each
Ditto, less Escutchieons 2/6 cach
Horizontal dials, with plain scale 4" X 3} ‘and pomtelr
1/- each

100ft. Copper Aerials, Insulated .. 2/- each
FILAMENT TRANSFORMERS, inpnt 200-250 volts,
output 4 volts 4+ amps, 4 volts 6 amps 4/11 each
G.E.C. Dains Transformer, American windings,
350-0-350 volts, 65 m.a. 5 volts 2 amps, 6.3 volt 2.5
amp. Suitabie for rephct?ments in G.E.C. modcls
5/6 each

Can type Elcctrolytics, 450 volts working
1,6 cach

24 mfd.

-PRESS BUTTON UNITS with 6 Press Buttozai ready
{11

for wiring into set, with circuit each
WEARITE Set of two Iron-Cored Coxlq, Aerial and
H.F. Trans. with diagram .. P 2/11 each
BULGIN 25 ohms Wire-wound pots. - .. 1/=each
Stranded Push-back Wire, 1d. per yard, 12 yards 10d.
CHASSIS Mounting Valve Holﬂera American, 4-, 5-, 6+
and 7-pin, 4d.each. Octals 6d. each. Loctals10d.cach.
7-pin Eughsh type, 3d. each.

ROTHERMEL DPiezo Crystal Speakers, 73in. Cone.

List 55/-. Our price, 10/6 each. 10in. Cone 12/6 each.
CRYSTAL PICK-UP, high grade American. Dronze
finish, complete with arm 21/~ each

POLAR N.S.F. 1 watt resistances, 40 euch 3/9 dozen.
All sizes up to 2 meg.

WEARITE MAINS TRANSFORMERS, R.C.B. type.
350-0-350 v. $0 m.a., 5 volt 2 ainps. 6.3 volt § amps

6/11 each
Type R.C.4.  500-0-500 v. 150 m.a. 4 volts 2 amps,
4 volts 2.5 amps, ¢ volts 5.6 amps. . . 21/- each
PHILCO MAINS TRANSFORMERS, American Wiud-

ings, 350/350 volts 66 m.a., ¢ volts 3 amps 5 volts

2 amps. 0 5/- each
Dltto but 80 m.a. .. o5 o 6/6 cach
Dltto, but 90 nLa. .. 7/6 each
WEARITE 110 k/o L.T. Trausformere 1/- each

AMERICAN C.T.8. Volume Controls, finest made,
divided spindles, length 2%n, with switch, 2,000,
5,000, 10,000, 25,000, 160,000 2/6 each
Wire-wound 5 watt (less smtch), 10 000, 25 Ooglohm?,

- each

WEARITE CHOKES, Screened 1/6 each
PLESSEY DRY ELECTROLYTICS, CAN TYPE.

12 x 16 mfd. 350 volts working .. .. 1/6each
6 X [ 5 BO0 volts working .. .. 1/6each

, 450 volts working .. .« _1/6each
8 x 8 x 8 mfd. 500 volts working .. .. 2/11each
16 x 8 x 4 x 4mfid, 500 volts working .., 2/11 each
12 x 8 x 8 x 8 x 8 mfd. 500 volts working  2/11 each
16 mfd. 450 volts working .. .. .« 1/3each
16 x 16 mfd. 350 voits working 1/6 each

(Continued in next column)

RECEIVERS, COMPONENTS AND
ACCESSORIES

(Continued from previous column)

B.1. Wire-end type, Bnas Electrolytlcs
50 mfd. 12 volts 00 3 +.  1/3each
50 mfd. 50 ¥!ts . 2/-each
Tubular Wige-end non-mductlve papcr "all sizes ap

to 0.1, 5d. each, 4/8 dozen.

Metal Case 1 hole fixing Electrol) tic Condensers,
550 volts working, 8 mfd. .. . 3/=each
STANDARD TELEPHONE HEADPHONES resistance
2,000 ohms and 4,000 ohms /11 pair
Volume (,ontrols, 1,000 and 3, 000 ohms, with switch.
N X /3 each
0005 3-gang Tuning Condenser Units, with trimmers.
1/9 each
PLESSEY Energised Speakers, 10in. Cons, 2,500 and

1,000 ohm field, with trans. 12/6 each
6in. Cone, 2,500 and 1,500 ohm field 5/11 each
RUBBER GROMMETS oo 0o .. 4d.dozen
BATTERY Output Pentodes, well-known make.
4/6 each
BATTERY Double Diode Triode, well-known make.
3/11 each

RAYTHEON TYirst-grade Valves, largest stockists, all
types in stock, including Glass Secries, Glass Octal
Series, Metal Senes Bantom Series, Single-ended
Metal Series, and Resistance Tubes, all at most com-
petitive prices; send for Valve Lists.

All Orders Must Include Sufficient Postage to Cover

Hours of Business : 9 a.m.—6 p.m. Weekdays. Satur-

days 9 a.m.—1 p.m.

RADIO CLEARANCE, LTD., 63 High Holborn, London,
W.C.i. TELEPHONE : HOLborn 433t.

SOUTHE RN RADIO'S BARGAINS.

ALL GUARANTEED. POSTAGE EXTRA.
5/ —Parcel of useful Components, comprising
4 =~ Condensers, iesistances, Volume Controls,
Wire, Circuits, ete.  Value 25/-.  5/- per parcel.
15/ —Service Man’s Component Kit.  Llertrolytic
=~ Condensers, Volume (ontrols, Resistances,
Tubular. Mica, Paper Condensers, Valve Hotilers, ete,
170 articles contained in strong carrving case v x
"X 7%, 15/- the Kit.

2]/ —sSmall Trader's Parcel of Components. 150

~ Arttcles comprising all t vpes Condensers, Valve

Holders, Resistances, (hokes, Coils, Wire, ct¢

Value 85/-.  21/- the parcel.

5/ —100 Wire-end Resistances, assorted capacit’es,
=~ 3and | watt, 5/- per 100.

5/ —G Volume Controls, 5/-.

BELSEN ;  Ormond  Toud-speaker Units, 2/6;
Crystal Sets, 5/6: Westectors Yype W2, 2.6,
8 mfd. Klectrolytic Condensers, 500 volts, 1/3. Crystal
Detectors, 2/- ; Crystals, Gd. ; Mareohi V24 Valves, i,
2/ —Tool or Instrument Carrving Cases, ex
=~ QGovernment Stock; Wood 9 x 77 x 77, /-
SI’E(‘L-\L Offer, Vimited Quantity Torch Bulbs
1.5v., 21/- per 100 ; 2.5v. and 3.5v., 17/6 per 100.
SOL"J’HEIL\' RADIO, 46, Lislc Strcet, Loudon,
W.C, Gerrurd 0633,

VAU_\'H:\LL. Rola Sin. M. speakers, T4z, d. ;

Kola 10in. P,M. spcakers, 1¥s. Gd. Cownplete

with input transformers.

VAUXHALL. Collaro A.C. gramophone motors,
bhoxed, 298, Modern pick-ups, [1s. and 18 4d,

with volume controls.

V\UXHALL. TCC aluminium eontainers. § mfd.
600 V., 35 ; TCC cardboard 8 mfd. 500 v., 2Zs.;

8 plus 8 wfd.. 3s. 6d.

AUXHALL., Volume controls, 2s.; with switeh

3s. Tubular condensers, 0.1 mfd., 3d. ; 0.25mfd.,
4. Resistors, 1 watt. 4.
AUXHALL UTILITLES, 163a, Strand, Toudon,

W.C.2. Yost paid over 2s, 6d. Write for free Jist.

ANKRUPT BARGAINS. Drand new 1939 mode's,

makers’ sealed cartons, with guarantees, at less

10 per cent. below listed prices; also Midgets, port-

tables, ear radio. Send 1id. stamp for lists. —L{mlm

Bargains, Dept. P, 26i-3, Lichfield Road, Aston,
Birmingham,

“STAND~BY” Crystal Set. Specified coil, 2s.
case, 9d. ; or complete kit of parts. 10s. 3d., post
free —T. W. ’lhompaou and Co., 176, (.nrceu\vwhlhgh
Road, 8.E.1

ANKWRUPTY BARGAINS . —All new gnoda Spartan
5v. A.C. superhets pres button, £5/15/-. Tru-
phonic 5v. all-wave superhets, A.C., 7 gns.  Belmont
all-dry portables, superhet. 5 gns.  Portadyne 8 gn.
superhet portables, £6. Portadyne 4y. hattery all-wave
superhets. £6. Many others, Will quote requirenents.
Full stock valves and service goods.— Lutlin, 6. Stan-
ford Avenue, Brizhton,
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Valve Characteristics
HIERE are many listeners to whom
valve charaeteristics still appear to be
mysterious figures issued by a manufac-
turer gpeeially for commercial set designers.
Actually, of eourse, these characteristics
are essential for everyone who uses the valve
and are just as important and casy to under-
stand as the data issued by the maker of a
car. When purchasing a car you want to
know its petrol and oil consumption per
mile, its acceleration, and other factors,
and in just the same way the ° per-
tormance” of the valve should be studied
when scleeting a valve for a rceeiver.
Tt is quite a simple matter to take the valve
data and to draw up the characteristic
curves, and all that is required is a volt-
meter and milliammeter, in addition to the
filament, H.T. and G.B. battery supplies.
All the facts such as amplitication factor,
impedance slope, etc., may then be obtained
and the process will not take long. By
making up a small test unit it is then
possublc to test a valve from time to time
in order to ascertain whether or not it is
becoming worn out or otherwise in need of
replacement. An interesting article on this
subject will be found on pagoe 374,

“ Babes in Arms”

RADIO version of the new Metro-

Goldwyn film, * Babesin Arms,” will
be broadeast on January 19th. This filin,
teaturing Mickey Rooney and Judy Car-
land, llaq its London premiére this month.
Douglas Moodie, whois preparing the radio
version, has already provided listencrs
with mierophone versions of many
famous  films, iucluding * Top Hat,”
* Congress Daneces,” and ‘“ Oue Night of
Love.”

‘“Babes in Arms” is founded on the
Broadway suceess by Richard Rodgers.
witl utusic by Lorenz and Hart. It tells the
story of old-time variety performers who
have fallen on hard times, but whose
children, determined to save the family
fortunes, start a new show on their own
with overwhelming subcess.

”

Appointed to Governor’s Staff

OWEL CROSLEY, Jr., president of
the Crosley Corporation, operators
of WLW, WSAI, and the international
station WLWO, of Cincinnati, has been
appointed to a coloneley by Governor
John E. Miles, of New Mexico. He will
sel}%e as aide-de-cammp on the Governor’s
stafl.

Rationing
NE of the main -topics of the day
wherever women meet is rationing.
Joan Littlewood, who has done a great
deal of feature work i in the North, has been

out and about in the Manchester district
finding out what people are thinking and
talking ahout on this subject. With a
recording van Joan has been making a
round of shops, ranging from some of the
hig eity stores down to the shops of small

g
i
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£
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A recent portrait of Henry Hall, whose guest night

broadcasts are increasing in popularity. He is

seen in the picture with Horatio Nichells,
well-known composer.

Editorial and Advertisernent 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 newspaper and
for transmission by Canadian Magazine Post.

The Editor will be pleased to consider articles of a
practical  nature  suitable for publication in
PRACTICAL WIRELESS.  Swuch arlicles shovld be
writien on one gide of the paper only, and should
contain the name and address of the sender. YWhilst
the Editor does not hold himself responsible for
smanuscripts, every cffort will be made to return
them if « stamped and addressed envelope iz
enclosed, Al correspondence intended for the
Fditor should be adiiressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Ltd., Tower House,
Soulh.unpton Street, Strand, W, ¢o. H

Owing to the rapid progress in ‘the design of ;
wireless apparatus und to our efforts to keep our
readers 1 touch withthe latest developmen's, we give
no warranty that apparatus deseribed in our
colimnns is nat the subject of letters patent.

Copyright in all drawings, photographs and
(l/fu"‘e)s published in PRACTICAL WIRELKSS ds
specifically reserved throughout the countries signa-
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Reproductions or imitations of any of these are
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back-street tradesmen and has recorded
the impressions both of shopkeepers and
shoppers. In another sphere she has tapped
both ends of the social scale, giving the
views of a manager in one of the city’s
big hotels and, by way of contrast, what a
tramp has to say on the subject.

The Stuff to Give The Troops!
AROLD FORRESTER, an Edinburgh
bookseller, who has a wide experience
in satisfying the tastes of different kinds of
readers, gives advice on the *“stuff to give
the troops,” to listeners who may think of
buying books to send to friends who are
with the Services. His talk will be heard in
the forenoon of Saturday, January 20th.

A Popular Wodehouse Character

I'TH many Wodchouse fans, Ukridge

is quite as popular as Bertic Wooster

or Jeeves. Ukridge stories are now being
adapted for hroadcastmg by Anthony Dale,
and will be given in programmes from time
to time. The firstis to be produced by Peter
Creswell on January 20th. This is the very
ammnsing Dog College story.

Radio Sales in U.S.A.
HIS year-end sum of radio sets sold
during 1939 is  expected to total
9,000,000, a high spot for the industry.
teeeiver sales arve stated to be currently
running about 26 per eent. of 1938, when the
total was 7.100,000. The radio sales for
1939 bring the nnmbcr of sets in usc by
American list(-nm's to a total of 45,200,000
as 1940 opens, taking into consideration
that about half of the sales made in 1939
were replacements. It is also annonnced
that in conjunction with the increased saley
there is also increased qualitv The dollar
volume of all sets sold in 1939 is runuing
at 30 to 35 per cent. ahead of 1938.

General Sir Edmund Ironside to
Broadcast
ENERAL SIR EDMUND IRONSIDE,
Chief of the Imperial General Staff,
will come to the microphoite on January 21st
to make an appeal on behalf of serving
mten and their dependents. Contributions
will be gratefully acknowiedged and should
be addressed to General Sir Edmund Iron-
side, at 23, Queen Anne’s (fate, London,
S.W.1.

“The Way of an Angel”
ONE of the best known Yorkshire
dialect playvwrights is James R.
Giregson, the Huddersfield dramatist, whose
play, “The Way of an Angel,” is to be
produced by Edward Wilkinson, on
Jamiary 27th. This play, which is one of
the Yorkshire drama series, has three
characters, and was originally presented
by the Huddersfield Thespian Society.
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How to Determine the Characteristic Curve, the
Amplification Factor, and the Impedance of Valves is
Explained in This Article by L. O. SPARKS

HIE majority of eonstructors wish at
somc time or other to check the
characteristics of the valves they

use, and this is no doubt responsible for
the many requests received for details of a
valve-testing unit. )

To design a unit which would satisfy all
demands is no easy matter, bearing in mind
the very wide range of valves now in use,
and the fact that those fitted with multi-
pin bases are as common as the more simple
four and five-pin types, a valvo tester
which would be capable of catering for all
classes of valves would naturally have to
become a much more complicated piece of
apparatus than many readers seem to
appreciate. It i3 not, thercfore, intended
in this article to give the constructional
details of what might be termed a universal
valve tcster, althougk in all fairness to
the Technical Staff it must be mentioncd
that such an item is receiving their careful
attention, but rather the general outlines
of a unit which will serve the purposes of
most constructors and provide the basis for
individual design and constructional work.

If, for example,.a constructor wishes to
find a subject which will lend itself to any
originality, ingenuity and skill on the part
of the designer-constructor, then the unit
in question is an ideal item for such con-
giderations, cspecially during the long
winter evenings.

So far as designing goes, there arc many
things which will call for careful thought,
such as compactness, accuracy, range of
application, what method of circuit chang-
ing to be employed, current and vqlta.ge
supplies and, of course, ease of manipula-
tion.

Essential Requirements

As will be seen later, the most simple of
valve testers requires a rcliable milliammeter
and two voltmeters. If a dual range volt-
meter is to hand, rcading, say, 0 to 10 volts
and 0 to 120 volts, that can, of course, be
used instead of the two scparate volt-
meters., A potentiometer, some valve-
holders, one or two switches, and a suitable
picce of material for a panel, plus a small
box or cabinet in which to housc the unit,
form the main requiremcnts. It is highly
possiblc that most constructors have the
majority of these items amongst their
cquipment,

Before procceding with the details of how
to apply the various tests, the fundamental
circuit of a simple tester, shown in Fig. 1,
should be cxamined, as it will make the
explanations of the testing proccdurc more
eagy to follow.

It will be seen that provision has been
made to allow the anode current, the
anode voltage and the grid voltage to be
measured at will, and thesc will be referred
to as Ia, Va and Vg respectively in the
remarks below.

Tho potentiometer across the battery
supplying the voltages for Vg is not abso-
lutely essential as the voltage can be varied
by adjusting the supply voltage via tapping
points on the battery, but the potentio-
meter gives a smoother and more accurate
setting. Another simple refincment, not

shown in the diagram, could bc obtained
by fitting a variable resistance in the
positive H.T. supply. A value of 50,000
ohms would be suitable, provided the
component is of a good and rcliable make.

Testing Procedure

The simplest test to apply to a valve is
to determine its emission which, in tum,
will allow its anode current/grid voltage
curve to be plotted and give a visual indi-
cation of onc of the valve’s characteristics.
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Fig. 1.—A suggested circuib for a simple valve

tester.  Refinements can be added to suit require-
ments.

Most valve makers publish sufficient details
about their various types to enable onc to
check results and thus sce if the onc
under test is normal. For example, it will
be noted that current valucs are specified
against certain anode, scrcen and grid
voltages, so when comparisons are being
made the voltages mecntioncd should be
applied.

Assuming that a simple triode valve is
being tested, the following procedurc
should be adopted. With the valve in the
holder and its filament accumulator con-
nected, connect the grid to the negative
side of the filament supply and plug in the
H.T. supply, adjusting it until its volt-
meter indicates 120 volts, Note the anode
current, i.e., Ia, and plot it on squared paper
as shown by the pomnt x in Fig. 2. Now
adjust tho grid - battery potentiometer
until the grid voltmeter shows 1 volt, and
then read off In again and mark its position
(y) on the graph (Fig. 2). Repeat this pro-
cedure, increasing Vg by 1 volt each time a
reading is taken, until the point z is
rcached, which denotes what is known as the
cut-off point of the valve under test. When
all readings have been taken, connect all
points with a line, thus forming the com-
pleted curve, as shown by the solid line
in Fig. 2. From this, the valuc of Ia can
be rcad off for any value of Vg between
zero and that required to produce cnt-off.

With 8.G., H.F., and L.F. pentode valves,
a constant H.T. positive voltage must, of
course, bc applied to the screcning-grid
during the above operations. The valuc

jof this voliage will depend on the type cf

valve and the maker’s specification.

Amplification Factor

The amplification factor or, as it is more
often called, the Mu of a valve, is a very
important item as it indicates what
gain or signal amplification onc might
expect from it when it is opcrated under
ideal conditions. A glance at any valve
maker’s booklet will reveal that the Mu of
a valve varies over a very wide range,
according to the numerous types, but
whatever type is upder consideration, its
amplification facto¥ can be dctermined
quite easily.

Assuming that the valve used for the
previons test is being examined, the
following rcadings must be taken. With
Vg at zero, i.e., thc arm of the potentio-
meter making contact with the negative
filament/H.T. line, adjust the Va to 100
volts and then note Ia. Now increase Va to
120 volts, and when the meters are steady
adjust the grid potentiomecter until the
value of Ta—which increased when Va was
icreased—rcturns to its first or original
value. [casure accurately Vg and then
carry out the following simiple calculation.

Va2—Val . ]

= or, in other words, divide the
difference in the two anode voltages
applied, ie., 120—100=20, by the grid
voltage applied to restore the anode current
reading back to its value when 100 volts
was applied to the anode. Supposing that
Vg was 2 volts, then the amplification
factor, or the Mu, of the valve equals

20
5 or 10.

The Mu is simply denoted by a number
which is an arbitrary term.

When carrying out this and any other
tests connccted with valve characteristics,
it is absolutely cssential to make frequent
checks to see that
all applied voltages
are remaining con-
stant, including the
filament or heater
voltage, as any
fluctuations or in-
accurate readings
will upset all cal-
culations.
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Impedance

Another vital
characteristic of a
valve is its impe-
dance or A.C. re-
sistanceasthe value

-——é-- e o m = =
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of this
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e ——————

Eg
Fig. 2.—The anode«

current grid-volts curve
mentioned in the article.
Note cut-off point and
theeffect of negative bias.

plays a
very important
part in the design
and selection of
suitable inter-valve
couplings. The im-
pedance of a valve,
which is expressed
in ohms, can be

determined by
applying the following tests. With Vg at
zero, apply 100 volts to Va and note the
current reading Ia. Now increase the
valuc of Va by a definitc amount, say,
20 volts and notc new reading of Ia. The
impedance can now be calculated from the
formula :

Change in anode volts x 1,000
Change in anode current (mA’s)
-Assuming that the change in anode current
for the above cxanmiple is 4 mA’s, then the

impedance would equal.

20 % L0 o 5,000 ohms.
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MACNIFICENT NEW YEAR PRESENTS

: Lang ERE is a wonderful 1940 surprise for every one of our
FOR ALL g H readers—a Grand Presentation Offer of Four Superb
,Dra(//'(‘a/ /'V//‘é’/f'ff Gifts. There are gifts for the man in the home, gifts for the

: housewife, or gifts to send to someone on active service!

You can choose whichever one you like. Be sure to read

below the full descriptions of these amazing presents.

i }5” R

Choose Whichever You Like

DE LUXE SANDWICH
OR CAKE STAND, This
1 i8 heavily chromiuin-

5-PIECE TEA B8LET. #
comprising Tablecloth ¢
36 in, square with 4 %
plated. A swing handle Serviettes each 9} in, 77
is provided so that the re. Created
complete stand may, if desired, specxally ror this offer In a
be placed in a shallow drawer. linen finish, and trimmed with
Best quality heavy English fashion's Jatest edging, Dyed
Glass is used, etched with a in neutral shade to hnrmonlse
pleasing flower design, and the with any colour scheme. Hard
edges are smoothed. A present wearing, this Gift Set will
s every woman will proudly show keep like new for years,
off to her friends!

GOLD-NIB FOUNTAIN

3 STURDY POCRET PEN. This Gift is
y FLLASK. Thevery thing equal in value to any
for A.R.P. workers on %)en'?elling u% the slhops

duty or men on active

service, Made in very guaranteed and ﬂtted with
strong glass, covered with the solid 14-ct, gold nib. iridium
finest leather. Provided with tipped. Lever filling with
polished cup manutactured chromlum-plat,ed pocket clip
jrom the most hygienic metal and fittings, and unbreakabls
for drinking. With screw top. jet black barrel.

HOW 10 GET YOU RS THESE h'lew Year Gifts are presented—one to every reader—for only a small. proportion
! ‘ of their value. You send Is. 9d. for your gift, and this includes all postage, carriage,

First, place a standing order for TIT- insurance against breakage where necessary, etc. To qualify you collect 10 Date Tokens
BITS for at least 10 wecks, with xour {rom TIT-BITS, the weekly that has been a family favourite for many years. And so, while
oasdngh to-day. o every one in your home is enjoying TIT-BITS week by week, you will be collecting the Tokens
lh?%ﬁ;;:i;_’&g‘f, Rf;’:;;:“‘?: F°"§':m“g that will bring you one of these attractive New Year Gifts. Don't miss this wonder

Address-Label with 1d. stamp and post Opportunity—the gifts cannot again be offered to ‘' Practical Wireless” readers.
Loth forms to the address given. You can

usc 3d. stamp on your owan cnvelope if Post this Reservahon 3d. st
vou do not seal it.  Be sure to strile out on ORDER FOR Strike out (?%eg;‘fttel)yprme 4 %l TtS AERgEEES- %8, ax:p
both forms the Gifts you do NOT below the S esentalion’ T ep) must be
require, TIT—BITS Sg}f (};;;r:o;d =t Conday, WeC:L affixed hers
When we receive the Rescrvation Form f;;'"y F"'.’daly 23' rcquired. | [n accordance with your_ Special BY YOU
and the Address-Labe! from yon, we will (Please write clearly) oor?%higltfi? sgﬁgwm?orﬂgouﬁgg
ai once reserve whichever Gift you have | To.....cvevciiiioieniiiiieenns _ | ¥AR Grer. "] ‘Have. plaged 2n |
selected, and immeodiately send you a |l (Name of Newsagent) ' order with my Newsagent for the
Voucher. On this you affix 10 Date Tokens Add CAAKED {Sgﬁéﬁssgng‘ﬂnﬁ{ m,f;‘;,?,’ 'I,',%ﬂg;‘_
cut from the bottom left-hand corner of BESSH: g o e gt STAN BLOCK LETTERS PLEASE
the back cover of TIT-BITS for 10 conse- e vereee e e - Name .....
cytive weeks.  Start with the Token || Pleace deliver or  reserve Name
appearing in TIT-BITS now on sale | TIT-BITS for me every week FLASI. | Address ! Addres
(marked TIT-BITS 27.1.40) or that in zo:tl;!ernexlttemssnp?andulnt:! ] ' e ;‘ueis
- .7, i ] e notice, ease sta | nes eav
next weel’s TIT-BITS. R with this week’s or nexy week’s e |
When your Voucher is complete, you || issue. ) i
éend it together with a Postal Ordor for N TEA CET /| Fill up this form and For Office use
only 1s. 9d. to include all packing, car- AMCeit ionrosentinanins ses sur ons 0ns l‘}‘ A.ddr“,_[‘abd IY S v
riage, insurance, handling, otc., 200 YOUT || AQAROSS ... vvvvvrvvrovererrns coerne ol | in BLOCK LET- | hecked by | L Rl
New Year Present will be dispatched to as directed p“d post Strike oull \
you. Do not send the 1s. 94. now, Crereeseteiees ersreassentenesatanaen PEN | this form in an un- Gifts | CAKE \7LASK|TEA PEX
This offer applies only to personsresiding | Date.vv.vervveieennriniievinenevcpyons :::,l:d :,,n);el:peu,,.(e?{‘;‘ r Nold STAND‘ s
in Great Dritain and N, Trcland. I 3 *q Gauinecy
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This Article Explains Methods of Obtaining
Good Reception of News Transmissions
from Various Parts of the World

HE DX enthusiast can find plenty
of interest in the reception of news
broadcast in English from all parts

of the world, DMost of the transmissions
from neutral countries are free from bias
and often deal with slightly different sub-
jects from those covered by the °° Home
Service ”’ transmissions. Additionally, the
foreign broadcasts, or broadcasts from our
own Empire stations, are especially useful
when the B.B.C. medium-wave transmis-
sions are nissed.

An  abridged list
of news bulletins
which are given in
English from various i
parts of the world is
given in the panel
on page 385. Those
who require a complete
list—regularly modified
as changes in transmis-
sion tintes occur—will
find one in the Radio
Times. It will be scen

{

e
25
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|

By FRANK PRESTON

A Tuning Modification

In the case of a ‘“straight” set, band-
spread can most casily be added by fitting
a 25 mmfd. condenser, with good slow-
motion drive, and providing a switeh so
that it can Dbe put in parallel with the
single tuning condenser of a Dect.-L.¥. set,
or in parallel with the detector-circuit
tuning condenser of an H.F.-Det.-L.F, set.
The connections are indicated in Fig. 1,

T :

condenser should be placed as near as
convenient to the tuning condenser to
which it is connected. If there isinsufficier:t
room for the extra condenser on the panel,
or if placing it there would spoil the sym-
metry of the coutrols, it might be satis-
factory to mount it on the end or top of
the cabinet, or even on an inclined sub-
panel underneath the lid, where it can easily
be recached by opening the lid.

Modifying a
Superhet
When using a super-
het, the same general
idea can be used
successfully. This time
condenser should
wired in parallel
with the section of the
gang tuning condenser
connected to the ogcill-
ator coil. In most
cases it is better to fit

ART+

the

that the wavelengths the switch previousty
employed for these SWITCH | mentioned, and some-
news bulleting arc e : . 1 I times it is found de-
chiefly on the short- y HI= girable to fit the con-
wave bands, although Fig. 1.—Band-spread tuning can be applied to most receivers by connecting a denser in an earthed
stations such as Rome 25mmfd. condenser in series with an onfoff switch, across the principal tuning screening box. Even

can be well received on
medium waves,

“ Beamed ” Transmissions

Although gcnerally the most distant,
many of the American transmissions can
be reccived well on a fairly efficient receiver
provided that a good aerial is used. This is
partly accounted for by the fact that sonte
of the transmissions from stations such as
WGEA, WGEO and WCBX are “ beamed,”
or sent out by directional aerials, to Europe.
Very often these transmissions can be picked
up with the most modest type- of set,
but for regular reception it is neccssary to
use an efficient receiver.

Provided that the hroadcast rcceiver is
of the all-wave type, little or no alteration
should be required to enable good signals
to be obtained, but if the set is not a sensitive
superhet, there are a few simple modifica-
tions that might well be made. In the
first place, it is nearly always worth
while to add sonte kind of band-spread
tuning system, if only to simplify the pick-
ing-up and identification of the many
available transmissions.  Bandspreading
is far more important with an all-wave
receiver than with one designed especially
for S.W. use, because the tuning condenser
is of about .0005 mfd. capacity. In con-
sequence, the minutest movement of the
tuning knob is sufficient to pass completely
over one station.

COIIanS&ZT.

where it will be seen that a simple on/off
switch-—any reliable pattern will serve—
is placed between the moving vanes of the
condenser and earth. If desired, the switch
cant be omitted and the condenser left in
circuit continually, but that wouild neces-
sitate retrimming in a selective receiver.
For preference, the re-alignment should be
carried out with the fine-tuning condenser
set to its midway position, but this niay not
be possible because of the low capacity of
the trinnners.

In any event, it is important that the
lead to the fixed vanes of the condenser
should be kept short, and that the new

Bk

SPEAKER
SWITCH

‘— s A0

]
‘Ot MFD

F/:/:/:/-#

PHONE 5

Fig. 2.—A satisfactory method of
connecling  'phones and fitting a
speaker cut-out switch.

This will, of course, affect dial readings on short waves.

when these precautions
have been taken it may
be found that slight readjustment of the
trimmer of the oscillator section is
required, this adjustment being made
when the fine-tuning condenser is out of
circuit and the set tuned to medium waves.
We never recommend that alterations
should bc made to commercial receivers,
but those referred to above can generally
be made without great difficulty by an
experienced constructor. Before making
any permanent connections and before
mounting the new condenser, however, it
would be wise to test the alferation to
make sure that no harm will be done:
Tt is also important that the circuit of the
set should be carefully studied before
even temporary alterations are made.

Calibration

Once the new condenser has been in-
stalled, it should be possible to calibrate
its scale on the different short-wave bands,
by carefully setting the main tuning con-
denser to exactly 19, 25 and 31 metres, for
example. Accurate calibration is not, un-
fortunately, always possible because of the
rather “open’’ marking of the original
tuning scale. Sometimes it is possible to
arrange an accurate guide by gluing on to
the edge of the scale a square of white card
with a fine ink line across it. The advantage

YContinued on page 385.)
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Sit John Reith’s New Job

O Sir John Reith returns, although in
an indirect way, to broadeasting. In

his new job as Minister of Information he
will, of course, control news. Sir John is not,
of course, a journalist. Whilst he was
Director-General of the B.B.C. he did in
fact on a number of occasions, and, of
course, facetiously, refer to journalists in
somewhat slighting terms. There are
many who-do not understand the qualifica-
tions and'the particular work of a journalist.
They think his life is one round of social
functions, and that he is permanently
under the affluence of inkohol. They think
that an Kditoer’s job is to dot i’s and cross
t’s. Although a journalist, 1 have no hesita-
tion in sayig that journalism demands a
Ligher degree of edueation, knowledge and
the experience ouly gained in the university
of life than any of the other professions.
Sir John has in his time met all of the
nnportant jonrnalists—including me !'—and
thus he will be able to bring to bear on his
new job a knowledge of the requiremecnts
of the Press and the public. He will know
how to- prevent the whispering campaigns,
which the undue suppression of news or
the publication of half truths encourages.
My best wishes for his successin his new job.

Our New Sister Journal
Y congratulations also to the dynamic
Editor of this journal who, I see,
i3 founding yet another important weckly
publication — Practical Engineering —the
first issue of which will be published on
Thursday, January 25th. The new journal
is a weekly, and costs 4d. It is planned to
appeal to all engaged in the engineering
trades. Designers and draughtsmen, works
managers and shop foremen, fitters and
turners, millers, planers and shapers,
welders and sheet-metal workers, tool
makers and gauge makers, erectors and
maintenance engineers, inspectors and
viewers, in fact, every one associated
with mechanical engineering and its
kindred trades, such as plastics, should
read Practical Engineering—the new and
wodern engineering weekly. Make a note
of the date, Thursday, January 25th, and
order a copy from your newsagent to-day.

The Torch Battery Ramp
I HAVE stirred up a hornets’ nest in my
exposure of the ramp which is going on
in connection with batteries. Perhaps I
slould have used the word varupires instead
of hornets, for what can be said of people
who in a time of emergency will stoop to
the filthy low trick of breaking up high-
tension batteries made for a maximum dis-
charge of about 15 mAs, and sell them for
use in torches requiring at the least over a
quarter of an amperc, and usually about
half an ampere. One of my Midland
readers saw an advertisement in one of the
Midland papers which said: ‘ Thousands
of batteries in stocl, bring your case; all
sizes.”” This advertisement was inserted at
a time when even the battery manufac-
turers could not deliver.  Our reader
investigated the case and found that soine
enterprising gentleman had taken over the

<
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shop and was selling 1}-volt H.T. cells in
scries of two at 9d. each. They were wrapped
in white paper, and were printed in blue with
the magic words ‘‘ Double Life Battery—
British Make.” One of the difficultiesin the
battery trade has been the enormous num-
ber of different sizes of case for whiclt the
manufacturers are expected to supply
batteries. The time has come when the
battery manufacturers should standardise
no more than three sizes of torch battery,
and thus force the stupid people who
manufactnre ridiculous battery cases to go
out of business. Some of the torches which

are sold are too tiny to give more than

a few minutes’ life from the midget battery
they can accommodate. The public must
be encouraged to buy a proper size of torclr.

A Quaint Request
NE of our readers, Mr. J. A, C., of
Forfar, sent us recently a letter
which said : ‘“ Enclosed are six QSL cards
ag verifications of reception reports. Please
send B.L.D.L.C. A.C.R. certificate at vour
carliest. His verifications were from
British home stations, and so we replied,
pointing out that we could not accept
veris of Britislhh home stations for an
A.C.R. certificate. I should have thought
that this would have been obvious to the
meanest intellect, for anyone would be
entitled to a certificate under such an
arrangement. Not so our reader, however,
for he replied: “I wish to draw attention
to the fact that I fulfilled all the conditions
as published. Your non-acceptance of a
British card to represent the Kuropean
zone is just silly. Where is Britain if not
n Europe ? Besides, anyone in Britain can
receive European stations at any old time,
using any old set, in any half-efficient
conditions. 1 could send vou a dozen or so
European cards from countries other than
Great Britain. Having clearly carried out
the conditions as published 1 demand a
tertificate and will not be satistied until
I get it!”

The Editor replied: * Aceording to vou
we should award a certificate to anyone
who receives anyv sort of station, even
though the stationison hisdoorstep.” This
reader should have sent the verifications
fromn the Kuropean stations which he says
he receives for investigation, and in spite
of his demand he will not receive an A.C.R.
certilicate.  Moreover. he has not clearly
carried out the conditions.

The sole object of granting the A.C.R.
certificate is to give some encouragement to
those short-wave enthusiasts whoare capable

of building and operating a receiver which
will receive the more distant transmussions
which, owing to their geographical positions,
atmospheric conditions, and, in many
cases, low power, necessitate a rcasonable
amount of skill, paticnce and efficiency on
the part of the receiving station.

It has always been a rule that a station
operating in Great Britain shall not be
accepted for the Furopean class, as it is
perfectly obvious to anyone with the
slightest experience of short-wave work
that reception of a G station is in no way
a criterion of the efficiency of either the
operator or his equipment.

Wireless for the Blind
l AM pleased to note the announcement by
The National Imstitute for the Blind
that more ‘than £10,000 has already
been received in response to the broadcast
appeal by an ““nnknown blind man’’ on
Christmas Day. He was appealing for the
fund which provides and maintains wireless
sets in the homes of needy blind people.
Several children have answered the blind
man’s call by raiding their money-boxes,
and many old-age pensioners have sent
something. Quite a number of the gifts

“are from the B.E.F., one being deseribed

as ‘““the result of a whip-round in our
dug-ont.”’

A Viennese musician, now a fugitive from
the Nazis and living on a small allowance
given by the Christian Council for Refugces,
sent the pennies he had been saving for the
pnrchase of a wircless set. I find I can
no more live withont music than I can live
withont ‘bread,”” he wrote. ‘ Anyhow, I
have my sight. My shadows are transitory,
but those of the blind remain.”’

E.B.C. Symphony Otrchestra
HOSE of my rcaders who fellow the
activities of the B.B.C. Symphony
Orchestra should listen, on January 17th,
to the broadcast from Newport, where
the orchestra is visiting the Central Hall.
This broadcast opens with a great string
work, the Introduction and Allegro for
String Quartet and String Orchestra by
Elgar.  Parry Jones will sing a big
secna from ¢ Tannhaunser,”’ denoted in the
programme as ° Tannhauser’s Pilgrimage,”’
which gives the orchestra an opportunity
of rendering the brilliant Venusherg music
of the opera. The broadcast ends with
Tchaikovsky’s symphonic poem; ‘‘ Romeo
and Juliet.”” It is interesting to recall that
this was first suggested to Tchaikovsky by
his elder colleague Balakireff, who felt that
Tchaikovsky was the very man to write
such a work successfully. His idea was to
have an introduction—something after the
style of a chorale—presenting Friar Law-
rencee ; then a bustling section would tell of
the feud between the two families and lyric
melody would represent the young lovers ;
the coda would represent the tragic end of
the story. The picee was composed mueh
on these lines, but it is sale to say that as
sheer music it has such lovely tunes and
riges to climaxes of such passionate intensity
that most of those who know it so well barely
give a thought to the original story which
mspired it.
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INTERFERENCE SUPPRESSION

A New Type of Limiter for This Purpose is Described in this Article

HE effectivencss of the metbod of
interferenee  suppression  which
involves reducing the output of

the receiver while the interference is present
has now been proved, and schemes of this
character are consequently of interest.

A circuit arrangement of this type has
rcecently been developed in the R.C.A.
Laboratories, and is shown in Fig. 1. The
system includes a tuned input circuit
including a capacitor 10 and an inductor 11
through which the modulated carrier
impulses are applied to the cathode and
anode electrodes of a detector 12.  'This
input circuit also includes a radio frequency
filter network 13-14-15 and a resistor 16.
The detected modulation impulses pro-
duced in the resistor 16 are applied to the
control grid 17 of an electron discharge
device 18 through an input circuit which
includes the grid 17, the resistor 16, the
ground terminal 19, the lower section 20
of a bleeder resistor 21, and the cathode
of the device 18,

The ecathode-anode or output ecircuit
of the device 18 includes a resistor 22 and a
section 23 of the resistor 21. With these
connections, the veceived impulses arc

amplified by the device 18 and applied
to the control grid 24 of the hmiter 25,
The limiter 25 is provided with an anode

313

Otherwise stated, the limiter output
assumnes the normal no-signal value when
the input hecomes cxcessive, This con-
dition during the overload or rejection
period is highly advantageous in that the
noise otherwise resulting from abropt
changes in output is avoided.
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the grid 24, the resistor 22, sections 23
and 20 of the vesistor 21, the ground
terminal 19, the resistor 30, and the
cathode 29.

The voltage of the carrier applied to the
detector 12 should be maintained hy

A.V.C. or other suitable means at tho
value A in {he centre portion of the positive
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Figs. 2 and 3~Control grid polential-anode current characteristics, and limiter output

curve

Limiter Output

It should be understood (1) that this
reduction in the output level of the limiter
925 in responsc to excessive input Ievel
is produced by the limiter cathode 29 being
driven more positive due to the potential
drop of the resistor 30, (2) that such

ev
OUTPUT

corporating a tuned inpul
and a limiter arrangement
as described in the ilext.

26 to which is applied a relatively low
potential, a screen grid 27 to which a
relatively high potential is applied from
the upper terminal of the resistor section
28, a cathode 29 which is connected to
ground through a resistor 30, and a resistor
31 which is connected between the anode
26 and a grid 32 to afford a screening
action, whereby greater output of the
limiter is facilitated.

Tig. 2 illustrates the control grid poten-
tial-anodec current characteristic of the
limiter 25, grid potential being plotted as
abscissee, and anode currents as ordinates,

It will be observed that A and B are
voltages of the control grid 24, which
produce ecqual output current of the
limiter 25. If the cathode-anode voltage
of the device 18 (the potential of the resistor
section 23) is so adjusted that B volts
are applied to the control grid 24 when the
cathode-anode current of the device 18
is cut off and, with zero signal at the
detector 12, the voltage of the cathode
of the device 18 is so adjusted that C
volts are Applied to the limiter control
grid 24, the detector input-limiter output
characteristic illustrated by Fig, 3 results;

cxcessive level also drives the grid 17
sufficiently negative to interrupt the output
current of the device 18, and (3) that inter-
ruption of output current of thc device
results in the applcation to the limiter
control grid 24 of a potential by which
the limiter output is cawsed to assume
the D value (Fig. 3), this potential being
applied through an input cireuit including

A FINE BOOK FOR THE
' BEGINNER !

EVERYMAN’S
WIRELESS
BOOK

(2nd Edition)
By F. J. CAMM
5]- or £/6 by post from George Newnes,

Lid,, Tower House, Southampton Strcet,
Strand, London, W.C.2.

e
§37~5V Fig. L.—A cércuit in-

respectively.

slope of the curve of Fig, 2. The modulat-
mg impulses then move up and down this
portionn of the curve and exeessive input
produces operation in the D region of the
curve, resulting in a limiter gutput current
cqual to that for zero modulation.

Ttis desirable, although not cssential, that
the radio-frequency channel ahcad of the
detector 12 be relatively broadly tuned.
Following the limiter 25, “of course, a
normal audio amplifier niay be provided.

The limiter which has been described
may be applied to the R.F. side of the
receiver. Certain minor muodifications
are, however, desirable to ensure best
results, The resistance load 31 in the
anode cireuit of the valve 25 should, of
course, be replaced by a suitable R.F.
impedance such as a choke or tuned circuit,
and the cathode resistance 30 is preferably
shunted by an inductance with a blocking
condenser in series 8o as to reduce the lag
in the voltage drop across the resistance
duc to stray shunt capacity. If it is
desired to reduce the output from the
limiter to zero for high amplitudes ot
interference, thic voltage developed at the
cathode may be fed over a high resistance
to theanode, thus neutralising the residual
output of the limiter. A suilable circuit
arrangement incorporating thesc modifica-
tions is shown in Fig. 4.

28y L6y
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Fig. 4.—A circuil arrangement incorporaling the
modifications described.
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HILST short-wave signals may
be received at all times of
the day, it is an undoubted

fact that the most interesting signals
are picked up after dark, and many of
the better types of American progranime
are only available in the early hours
of the morning. The keen short-wave
listener is thus generally listenin-in when
the other members of the household are in

GB.

bed and asleep and this mcans that in the
ordinary way headphones have to be worn.
If a loudspeaker is fitted and reception is
being carried out on the speaker, then a
volume control is absolutely essential in
order to avoid disturbing the other members
of the household, whilst if headphones are
fitted in place of a speaker, then volume
must be cut down in order to avoid blasting
in the ’phones. A good receiver will, of
course, be provided with a volume contml
but there are many cases where such a
fitment is not provided and the problem is
then where to apply such a device—pre-
ferably with the minimum of alteration to
the receiver. There are many schemes
available, and each possesses some merit
which makes it ideal for one listener, whilst
it may not perhaps suit another receiver or
another listener.

H.F. or L.F. Control ?

The control of signal voltage may be
carried out on the H.F. side or on the L.}
gide of the receiver, and no doubt the usual
L.F. controls are familiar to most listeners.
These are of a type found in standard broad-
cast receivers, the usual scheme being a
variable grid leak in an R.C. coupled stage,
or a similar component connected across
the secondary of the L.F. transformer—
preferably in the first stage, if therc are
two or more L.F. stages. The circuits of
both of these are shown in Figs. 1 and 2, and
if you are now using an ordinary R.C.
arrangement all that is necessary is to re-
place the fixed grid leak by a potentiometer
having a similar value, whilst if transformer
coupling is fitted, the component is joined

Figs. 1 (left) and 2 (right).—L.F. volume
conlrol for resistance-capacity and trans-
former coupling.

PRACTICAL WIRELESS

SHORT-WAVE

SECTION

How to Fit Volume Control Systems

to Short~-wave Apparatus
By W. J. DELANEY

across the secondary terminals of the
transformer. In both cases the grid con-
nection is taken from its present position
and joined to the arm or centre terminal
of the volume control. So much for the
simplest scheme. If it is desired to apply
the control without altering any wiring,

and L.F. control is desired, a variable
resistance may be joined across the
primary of the first transformer as

shown in Fig. 3. There
is, however, one draw-
back to this arrange-
ment, to be found in
the fact that the anode
current of the preced-
ing valve will flow
through the resistance
as well as through the
transformer primary.
It will be seen that the
effect is gradually to
short-circuit the trans-
former primary, and
as this is part of the
L.F. coupling, any noise
present in the primary
circnit will be trans-
ferred to the secondary,
amplified and heard on
the output side. Thus, a noisy control
will prove very troublesome in use, but
there is a simple way of avoiding
this, and that is by connecting a fixed
condenser across the arm of the control
and the ““live”’

end. The valuc

of the condenser !

may prove critical,
as it may affect
tone, or even the
smoothness of the
reaction control. A
general value is
I mfd., but you
may care to
experiment to find
a morc suitable
capacity. The value
of the resistance
is not so critical,
and either 10,000
or 25,000 ohms
should prove use-
ful, or some value
between thesec
extremes.

DETECTOR

Figs. 3 (left) and 4 (vight).—
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H F. Controls

On the H.F. side there is not a great
deal which can be done. If the receiver
employs an S.G. or H.F. pentode valve a
variation in the screen voltage will enable
volume control to be carried out, or if a
variable-mu valve is employed the usual
bias variation will prove effective. Unfor-
tunately, however, these valves arc not
very popular for normal H.F. circuits on
short waves, and thus the scheme is not of
wide appllcatlon There are, however, dozens
of receivers which Pmplov an aperiodic
H.F. stage. This usually consists of an H.T".
choke or fixed resistance in the aerial
circuit in place of a tuning coil. In most
receivers the choke, if this is used, may be
yeplaced by a ﬁxed resistance; but this
must be non-inductive, remember. By re-
placing the resistance by a variable com-
ponent, there is an ideal way of controlling
volume—the circuit is shown in Fig. 4.
It will be seen that when the arm of the
resistance is at the lower end, we have the
standard resistance arrangement. As it it
turned towards the ““ top *” of the resistance
it is successively short-circuited and this
not only reduces the signal voltage present
across the resistance, but at the same
time gradually short- circuits the aerial to
earth, and thus it acts very well as an
input volume control. 1t is, in fact, often
regarded as the only really effective short-
wave volume control. The only snag is the
value of the resistance. Until a suitable
value has been found you may expericnce
difficulty. FEither erratic volume-control
effects, or noises, or even sudden jumps
in volume may be obtained, especially if a
““swash >’ plate type of resistance is used.
As this rotates it may make uneven varia-
tions in the resistance and this may result
in difficulty in controlling the volume. If a
wire-wound component is used it may
give rise to noises or prove jumpy due to
short-circuited turns or uneven windings
on the resistance element. Onc of the
carbonised or graphite controls having a
wiping carbon block is really best and the
value should be between .1 and .5 megohms
—again a trial being necessary to find
which is most suitable for the particular
receiver in use,

Volumez control at detector oulput, and aerial
volume control.
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Comment, Chat and Criticism

Composers’ Idioms Further Considered

Their Style and Characteristics are Discussed in This Article
by Our Music Critic. Maurice Reeve

AST time I touched npon this subject
I not unnaturally enlarged upon a
melodic characteristic of two of the
most individual and personal of all com-
posers, Wagner and Grieg. So persistent
and oft-recurring were these two features
in their melodics - and themies that we
naturally concluded that their musical
minds worked, even sub-consciously, in
soine groove or to some pattern, the reason
for which can, partially, at any rate, be
traced back to their musical antecedents
(vide article on ‘‘ Nationalism in Music ).
It is obvious that we should begin a study
of this subject with an examination of
melodies and themes, because they con-
front us first of all. Every work beginsg
with a thewme of some sort or other; it is,
in fact, the raison d’éire for the work—
that, and subsidiary theiwes ; whilst songs
and their like are nothing but thenes or
melodies. A good theme, like Schubert’s
in the Unfinished, * hits one in the eye”’
so foreibly that it at once becomes an ever-
living veality, They arc the first things
we would be expected to catch on to.
But a composer’s personal style or idiom
by no means begins and ends with his
themes or the way he spaces his notes
in making one up,

Melody and Theme

It may be of interest if I define the
difference between a melody and a theme.
A melody is complete in itself, whereas
a theme.isnot. Play over one verse of any of
Schubert’s songs and you will find that,
musically, it gives complete satisfaction—
it concludes with a fnll stop. But play
over any of the THEMES from his Un-
finished Symphony and, although just as
beautiful, they do not satisfy. They
leave a feeling that something has to follow
—they do not end on a full stop.

As mentioned in my article on Chopin,
that master’s persistent nse of his national
dance rhythms, even in his bigger works in
the classical forms, is a great characteristic,
and stamps his writing with an indi-
viduality as much as any other ingredient
in his music. It also, of course, stamps
him as a Pole of unmistakable comnplexion.

Liszt’s torrents of diminished sevenths—
the like of which had never previously
been heard, nor have since been heard
—were one of his most conspicuous
traits. Unlike Chopin, however, he seldom
employed his native Hungarian rhythms
ontside works which, like the famous
Hungarian Rhapsodies, set out to speci-
fically exploit them. Brahms’ fondness
for tenths, and for the hands far apart
at the extreme ends of the keyboard (L
refer to his piano music, of course). are
two of his pet devices, though as regards
the latter one he followed in the steps of
his great predecessor, Beethoven (scc
Waldstein Sonata, 32 and 33 Variations,
and many other works).

Debussy’s marvellous use of the whole
tone scale, the passion of Albeniz for crossed
or interlocked hands—and for the use of the
rnelodic minor—Bach’s eontrapuntal style
and sequences nsually built on a pedal
point;  Handel’s vigorons masculinitv :

these and many more things go to make
up a composer’s style differentiating him
from other writers—inecidentally, no com-
poser ever used dance rhythms more often
than J. S, Bach. Hundreds of his move-
ments are moulded after them.

Arrangement

But how exactly onc must arrange the
notes and build up a movement in order
to arrive at, say, HandeP’s vigorous
masenlinity or Flgar’s Iinglish-ness, is a
hnge subject requiring many tomes.
Therein lies the real formula, of course.
That is why you would have to study if
von wanted to faithfully copy Handel or
Elgar, just as you would have to procure
the recipe ol a dish you had tasted some-
where and which you wanted to cook for
yourself. But I doubt very much whether
a composer’s idiom could be condensed
into a recipe for others to imitate and

reproduce, uot cven the strongest indi-

viduality such as Liszt or Grieg.  The
master’s handling would always be con-
spicuous by its absence. And although
Lucullus himnself might give us his formula
for his nectar or ambrosia, we would
ourselves have to be Lucullus to reproduce
it so that no one could tell which from
t’other. As the iseription says on
Beethoven’s tomb, I am Bacchus who
makes the nectar for Man’s delight.”

Musical Form

Then comes a master’s handling of the
musical form on which he is going to plan
and build up his work. From the
musician’s point of view this must come
first in importance; ecverything clse de-
pends upon it. The proportions and design
of the building and the mfluence it is going
to exercise on future writers. Beethoven
is universally considered to be the world’s
greatest musician on two counts — the
mastery of his handling of the larger musical
forus, and the reforms and inmovations he
made in them which have all been accepted
as law by [subsequent composers; and the
nobility and loftiness of the character of his
music. But that the first of these qualities
(although the sccond, largely dependent
on the first, is the supreme quality in all
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art) would be sufficient to kéep Beethoven
on his throne may be proved by & com-
parison with other musicians of the same
school. Brahms, for instance, wrote mag-
niticent musie, and of the loftiest and most
altruistic character, but he made few
mnovations,

He accepted Beethoven’s legacv grate-
fully and dutifully, and fashioned in it,
leaving little new so far as the constructive
pattern of music iy considered. He didi’t
divert the historical river bed of music
onc iota; it continued to flow along its
cowrse serenely and beautifully, through
him and in spite of him. He greatly
beautitied its banks and ornamented its
cnvirons, whereas Beethoven hewed out
of plains and mountainsides hnge new
corges and clefts for it to rush through
down to the sea. Consequently his music
is stamped and dyed with that unmistakable
characteristic of struggle, strife and seeking
which is unique amongst all musicians,
and which cannot be reduced to a formula
of ““ gaps of a third,”” or this, or that. It
stamps the music with an indelible person-
ality of the deepest profundity, and in a
manner that no mere harmonic trick or
device can hope to rival, And when we
also rcalise that, for its day, Becthoven’'s
music was just as original in this respect
(the flattencd ninths in the Eroica Sym-
phony and the Moonlight Sonata made the
world jump out of its lethargy, and still
make us gasp to-day) as it was architee-
turally, we get some measure of its mighty
proportions.

Melody, Harmony and Rhythm

It might be serviceable to conclude
this week’s notes with an enumeration of
the items which are necessary ftor the
fashioning of a satisfactory piece of musie.
Unquestionably the first need is a plan.
What form is it going to be written in ?
1f one of the large forms—a symphony or
sonata, with movements, then more than
the conventional ‘‘first movement’’ is
required. What is the mood of the piece
going tobe ? 'The third or sixth Beethoven
Symphony, the op. 83 or the op. 57
Sonata ? Then come melody, harniony
and rhythm. These, of course, arc largely
governed by the mmood—the state of the
composer’s mind. Melody 18 - obviously
first because, although harmony and form
are more important to the finished work,
it is difficult to imagine a composer getting
his music paper and pen out until some
‘“tune’’ or other has come into his mind.
It is that ** tune ”” which is the focal point
round which the work is built—its very life.
In the case of a short work it heeomes
melody; in a symphonic work, a theme.
Then, aceording to tlie manner of treatment
decided upom, cnter the extremelv im-
portant questions of the employment of a
coda, the length of the development seetion,
and many more. All of these beat the
imprint of the composer’s individuality—
a Beethoven coda is as strongly stamped
as a Becthoven melody or anything clse—
and all form integral parts of that most
mysterious and enigmatic thing—a work
of musie.
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A Holder for Solder

BEING a service engincer I am con-

stantly using solder, and have evolved
a holder which is quite casily made and very
handy in use, It is made from the case of
an old electrolytic condenser. The first step
is to remove the threaded base and all the

A handy holder for cored solder.

inside material. A eoil of solder is wound
round a pencil about as long asg the case,
and with two or three layers. The peneil
is removed and the coil is put in the case,
The end from the inside of the coil is
put through the hole in the basc, which is

then replaced.—E. Svurtess (Middles-
brough).
Adapting Headphones as Piano

Mikes
HIEN carrying out some experiments on
piano reproduction through my radio
set, 1 decided, in view of the fact that the
piano is sitnated at au angle to one corner
ot the room, to obtain an accentuated
treble and bass respouse leaving the middle
register to the differential reproduction of
the two hcadphones.

This scheme called
for a suitable means
ot anchoring for cach
headphone; and in
order that resonance
cffects would not in-
fluence  reproduction,
1 carried out various
tests to determine the
most suitable location
for each ’phone.

Apart from the loca-
tion of the headphones,
it wasnecessaryineach
instance to glue a pad
of baize on to the piano
fabric, as indicated in
the sketch.

I found that with
the simple angle
brackets depicted, a
rigid and vibration-
proof fitment to each
piano carrying handle
was obtainable, using
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ramp &

twisted mild stcel extension
springy brass eclips, for the
attachments.

The rest of the assembly detailing is
clearly defined in the illustration, which
also indicates briefly the wiring to a mixer
and fader comtrol umit.—S. ¥, Stoss
(Forest Gate).

arms, and
headphorne

Small Condenser Construction
HILST experimenting -with small con-
densers and resistances, I hit upon
the ideaillustrated. It will be seen that the
only requirements for the construction of a
nuntber of condensers of different values
are as follow i—

(1) A few short lengths of different gauge
bare copper wire.

(2) A length of glass tubing (internal
diameter, one-sixteenth inch approx.).

(3) Some silver paper, and a few {in. wood
SCrews.

When the silver paper has been com-
pressed—Dby the head of a nail or strand of
l6-gauge wirc—hcat the tube and silver
paper until red hot, carc being taken to
sec that it docs not bend or warp, allow

Py
| B
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&
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An efficient method of adapting headphones as piano mikes for

experimental purposes.
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it to cool and complete by winding the wire
aud soldering same—to short all the turns
together. The serew constitutes one method
of contacting with the solidified silver paper.

Great care should be -exercised when
compressing the paper to enswre that no
cut fingers are sustained through slipping.
—W. R. Hosss (Ilford).

16 GAUGE
COPPER WIRE

COMPRESSED
SILVER PAPER

A novel method of making small tubular condenscrs.

Series Dropping Resistance
HIEN designing a mains set some
constructors prefer to use the trailer
(scries dropping) resistance to feed the screen
in preference to a potentiometer. While
the former method is in many ways de-
sirable, great carc should be taken to sece
that the required voltage drop is obtained,
as many modern mains sereen-grid valves
take very little screen current. We came
across a well-known type recently which,
although of more than average efficiency,
had a negligible screen current, and the
use of a 5 megohms series resistance failed
to make any measurable decrease of the
screen  voltage.—D. Warrs (Hendon).

Screen-pentode Detectors
HEN fitting a scrcen pentode detector
in place of an ordinary diode detec-
tor, it will often be found that a sct oscil-
lates at the bottom of the short-wave dial
when reaction is turned to minimum, due,
of course, to the readiness with which this
type of valve will oscillate. To avoid
tampering with the actual reaction winding,
which is probably housed in a can, a resist-
ance may be placed in series with the coil
(bctween anode and coil), Its value can,
of course, only be found by cxperimenting,
but 1,000 ohms is suggested as a starting
point. A resistance of a composition typc
should be used as, generally speaking, a
wircwound resistance is unsuitable.—C.
QuexnToN (London, N.).
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Checking Frequency Response

How to Check the Output of Any Type of Receiver

QUESTION which nearly every lis-
tener asks -himself from time to
time is whether or not the receiver

in use is delivering a faithful output, so
far as quality is concerned. The question of
purity is one which eoncerus every amateur,
and nearly every listener claims that his
set gives the best reproduction which he
has heard—on a home-broadcast receiver
as distinet from a demonstration of labora-
tory type of apparatus. The faults which
are most likely to oceur in a receiver are
poor reproduction of very low notes and
of the very high notes, together with undue
prominence of certain notes at various parts
of the scale. These are generally due to
mwanted mechanical resonances wlhich are
difficult to eradicate. The liuman caris not,
however, equally responsive to all frequen-
cies. As a matter of fact, it is most sensitive
to frequencies of the order of 1,000 cycles
per second, which corresponds to notes
about two octaves above middle C on the
piano.

The Accommodating Ear

For the lower frequencies (below 100
cyeles) and for the extreme upper register
{above 8,000 cycles) the response of the
ear is much more feeble. Now, un-
fortunately, it is just those frequencies to
which the ecar is the least sensitive that
some loudspeakers reproduce the worst, so
the natural deficiency of the ear is aggra-
vated by what may be termed the
artificial deficiency of the speaker. On the
othier hand, the human ear is notoriously
accommodative and is more easily deceived
tlian any other human organ. It therefore
recognises and accepts for reasonably life-
like reproduction sounds which vary con-
siderably from the original produced in
the studio, and it is a fact that listeners
may become so used to what is really very
poor reproduction that they do mnot
realise the extent to which the sounds
produced by their loudspeaker fall short of
perfection.

It is, however, not a difficult matter to
carry out at home one or two practical
tests which will indicate roughly what kind
of response curve a speaker has. To carry
out really accurate tests, expensive and
very accurately designed apparatus is
required, and this is generally outside the
means of the average listener.

Apparatus Needed

To commence with the simplest and
cheapest test, it can be ascertained easily
whether a speaker has a reasonable bass
response by applying a 50-cycle note
obtained from the A.C. electric light mains.
Connect a fairly long length of flex, say,
5 or 6 yards, to the grid and cathode
terminals of one of the low-frequency
valves, and run this flex as close as possible
to some wires carrying the alternating
current house supply, such as the maing
lead to your receiver or the flex connecting
a standard lamp, for instance. No connec-
tion, of course, should be made to the light
supply itself. The result will be that the
appreciable alternating voltage at a fre-
quency of 50 cycles will be picked up by the
trailing flex and will be amplified by the

valves and applied as a strong 50-cycle
signal to the speaker. If this component
has a reasonable bass response, a good
volume of deep hum should be heard.
Unfortunately, this test only gives an
indication for one particular frequency, but
if a good performance is obtatned at 50
eycles it is fairly safe to say that therc is
nothing wrong with its bass response.

Gramophone Records

A far more accurate series of tests can be
carried out with the aid of special gramo-
phone records giving constant frequency
notes. These constant frequency records
are not usually stocked by gramophone
dealers, but they can be obtained, or it
may be possible to horrow them from a
progressive radio dealer. They are issucd
by the H.M.V. company and are num-
bered and grouped as follows :

( 8500 — 8000 — 7500 — 7000 —
' 6500 — 6000 — 5500 — 5000 —
DB4034 - 4500 — 4000 — 3750 — 3500 —
1 3250 — 3000 — 2750 — 2500 —
2259.
2000 — 1800 — 1600 — 1400 —
1200 — 1100 — 1000 — 900 —
850 — 800 — 750 — 700 — 650 —
600 — 550 — 500.
450 — 425 — 400 — 375 — 350 —
325 — 300 — 275 — 250 — 225 —
200 — 180 — 169 — 140.— 120 —
100.
{25—30—40—50—60—70—-—

DB4035{

DB4036

80 — 90. Gliding Frequency.
8,500 to 25 cycles. Constant level
above 300 cycles per second.

DB4037

These records are of the 12in. type and
cost 6s. each.

In addition, there is a special Sound
Demonstration record, No. DB4033 (6s.)
which has on one side Frequency—Ampli-
tude—Interference — Modulation, and on
the other, Harmonics—Resonance—Charac-
teristic Sounds—Music and Speech.

A five-pocket album to hold the above
records (No. 252) is available and includes a
Stroboscopic Speed Indicator, and the new
Automatic Record Groove Indicator, as
well as a full description of the records and
suggestions for their use.

Fach record produces a practically
constant volume at given frequencies. The
last record, which has a ‘*sliding’’ note
will probably prove most useful to the
amateur who is not concerned with
elaborate frequency tests at different parts
of the musical spectrum.

A Simpler Method

There are other less accurate devices
which anyone can try at home if he possesses
a fairly sensitive microphone. 'The micro-
phone should be installed in a room away
from the speaker, and sounds, as near as
can be judged, of equal inteunsity shiould
be produced, running right up and down the
scale. This can be done by means of a
piano or by means of otler stringed instru-
ments. I you possess a violin, this will be
excellent for the upper frequencies, but a
cello will be required to give a good test
in the deeper notes. With such a test, of
course, it is difficult to judge when the
sounds performed at the microphone are of
equal intensity, but they do give a fair
indication of performance.

A Moulded Iron Core for
High-frequency Coils

HEN moulded cores are used for
high-frequency coils, the core
is traversed not-only by magnetic

field lines but also by electrical field. lines,
The accompanying illustration, in which
Sp is the coil and K the core, shows one
such clectrical field line in broken line.
Since the dielectric constant of the moulded
core is very high, and moreover, may have
a very high temperature co-efficient, the
behaviour of the core as a dielectric may
become unpleasantly obtrusive when the
coil is used as a frequency-determining
element, especially on short waves. It
would, of course, be possible to screen the
core by means of an electrically conductive
shield, but this would obviously involve
the use of an additional component, namely,
the shield.

Semi-conductive Bending

An alternative method, which avoids
this disadvantage, is to use a semi-conduc-
tive medium for binding the finely divided
iron powder of which the core is composed,
a suitable material being carbon in an
extremely finely divided state. It is true
that this gives rise to a conductance appre-

ciably higher than the susceptance of the
capacity formed by the iron core as dielectric
~—although not so high as that of the iron
—but the advantage 1s that the behaviour
of the dielectric is no longer an important
factor. The upper limit tothis conductance
is set by the additional attenuation brought
about in the core as a result of eddy currents
and depends on the frequency in question
and the dielectric constant of the material.
The best compromise is therefore obtained
by making the conductance of the whole
core just so high that the eddy current
losses are still sup-
Spy  portable and the
dielectric losses are
low in consequence
of the semi-
conductive shunt.
Theoretically, it
would be sufficient
to have only the
outer layer of the
core formed in the
manner suggested,
but unfortunately
this would lead
to production
difficulties.
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Section of an H.F. coil.
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Adequate Protection

ITH all the various forms of equipment
which together make up the plant
for providing a high-definition television
service, it will be appreciated that every
precaution must be taken to ensure thatthe
possibility of a breakdown is reduced io
the barest minimum. In many cases this
entails the complete duplication of certain
sections of the equipment, partieularly the
ultra-short-wave radio transmitter, cameras
and portions of the amplitier chain.
Schemes have to be worked out to enable
a rapid changeover to be effected in cases of
cmergency, for it is rcalised that where a
serviee to the public is involved, this has
to be maintained at 100 per cent. efliciency
with every means at the disposal of the
authorities charged  with providing that
gervice. Coupled with this are the methods
adopted to give adequate protection to the
apparatus and assist in every possible way
that the chance of breakdown is remote, or,
alternatively, it some part of the apparatus
fails, then remedies or repairs can be under-
taken expeditiously without involving the
whole of the equipment and extending the
damage. In this connection it is interesting
to sec how one company responsible for
the supply of machines for televising stan-
dard talking films introduced protective
measures. This will be made clear by a
reference to the accompanying illustration,
which shows the bedplate on which was
mounted the are lamp, shutter mechanisin,
film gate, lens, ete., which projected the
film pictures frame by frame on to the
device converting the degrees of light and
shade into the electrical television signals.
Inside this bedplatc were housed the
driving motors for. the mechanism, the
take-up spool hox and pumps. These
pumps cansed water to circulate through
tubes to the film gate so as to keep it
operating at a low temperature. - If the
pumps failed for any reason then before
the gate had a chance to heat up, the plant
was shut down automatically. If the film
became jammed in the gate then a shutter
was released to cut off the intense beam of
hight from the arc lamp, thereby preventing
the film from igniting and causing whole-
sale damage to the unit. The same form of
shut-down occurred if the film broke and
the relays, pumps and piping employed for
these protective purposes are rcadily visible
inside the massive casting which normally
has a pair of doors kept closed during run-
ning periods.

Television by Wire
N spite of continued representations from
many quarters asking for a recon-
sideration of the television broadoasting
position in this country, the authorities, for
a variety of reasons, still maintain that it is
impossible to rencw the ultra-short-wave
radio service on a basig similar to that ruling
before the war started. Active minds have,
therefore, turned their attention to alter-
native schemes for providing the public
with entertaining pictures in their homes

during the long hours of black-out. Natur-
ally, this can only be effected by some form
of wired television, using either special
cables of the coaxial type or employing
short runs of telephone cable with ampli-
fiers and correctors in much the same way
as the B.B.C. were doing for some ot their
outside broadcast relays a few months ago.
Where the money is to be found to pay for
really entertaining programmes has not vet

been settled, but problems of television
signal distribution should not prove too
difficult now that knowledge on this subject
has advanced so rapidly during the last two
or three years. The best situations are
obviously blocks of flats, indeed, before the
war it was not unusual to find that one of
the amenities put forward to entice tenants
to a new block of flats was the knowledge
that a wired television service had been
arranged for during building, so that it was
available for use as required in much the

same way as the common services of elec- -

tricity, water and gas. To busy people this
was a tremendous advantage, for it relieved
the tenant of any worries concerning acrial
crection and landlord’s permission for
feeder cable runs, with the result that
special departments were being formed by

Showing some of the profective devices employed
televising standard talking films.
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some manufacturers to treat this side of the
television work as a separate sales outlet.

Various Schemes
HERE are several ways in which the
local distribution of television signals
could be undertaken within a small radius,
such as one or two blocks of flats, once the
pictures had been received by a more
elaborate form of wire rediffusion. Both
in America and on the Countinent experi-
ments have already been made with a tair
measure of success whereby the signals are
handled at modulation frequencies as dis-
tinct from working at carrier frequencies,
The original idea was to have in the
subscriber’s room a cathode-ray tube as the
picture reproducer without any auxiliary
cquipment in much the same way as a
broadcast relay subscriber at the present
day has a loudspeaker for which he pays a
nominal rental fee. This entails the use of
a cable capable of passing the vision signals
together with the line and fraine-deflecting
signals to the C.R. tube, while separate
provision has to Le
made for the sound.
While the rental may
prove high in ascheme
of this character dur-
ing the initial develop-
ment period. there is
no doubt that with
expangion the sumni
involved for a sub-
seriher to enjoy
amenitics in this form
would be quite cco-
nomic. Another alter-
native would be to
distribute at modula-
tion frequencies but
have a time-base
generator  producing
the cathode-ray beam
deflection as part of
the subseriber’s unit
and synchronise this
with the transmpission
by pulses fed over
the same line. Actual
demonstrations of both
these forms of working
have already been
given, 80 it i1s only a
case of commercialis-
ing the idea on a
proper basis, in order
to fit it in with any
fundamental scheme
that may be proposed
as an alternative to
straightforward radio
receptien, as normally
undertaken.

R B o X o R

4

in equipment for

Carrier Frequency
Distribution

SOMEWHAT easier method and one
which has already been nsed with
success in flat installations in this country
is to distribute the signals at carrier-
frequency. At the termination of the line
in this case there is available a signal whiclt
is exactly the same as would be’secured if
reception was undertaken direct from the
dipole aerial’s feeder cable. Distribution
amplifiers for this purpose are already
available, capable of feeding up to a few
hundred television sets direct. One of the
problems involved is the design of satis-
factory junction boxes so that at each point
where a receiver is plugged in, the line is
terminated with its own characteristic
impedance so as to secure the maximum
transfer of energy and prevent reflections,
(Continued on page 385)
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PRACTICAL ENGINEERING

No. 1
ON SALE
JANUARY
25th, 1940

TAKE pleasure in announcing that on
Thursday, January 25th, the first issue
of my new weekly publication, cntitled

Practical Engineering, and on which I have
been engaged for many months past. will
be published at 4d.

It was over a year ago that I fornied the
conclusion that there was a need for an
up-to-date weekly publication dealing in a
modern way with the new processes, new
industries, and new trades which have
Frown up i connection with mechanical
engineering ; “for it is obvious that in the
last quarter of a century the engincering
irades have undergone radical changes.
Accordingly, I consulted many of the most
important firms engaged in engineering,
and found that they, too, shared my vicws.
Piructical Engineering represents the out-
come of my visits and discussions. Although
planned over a year ago, it has taken those
months to select suitable contributors, and
to ncgotiate with suitable aunthoritics on
special subjects. These have been retained
speeially for the new journal, aud they will,
as with Practicar. WIRFLESS. also act as
advisers to readers on all matters relating
to enginecring.

T have been encouraged to go ahcad with
this journal in spite-oftthe war which, quitc
naturally, introduccd problems which did
not figure in the original scheme, The
cngincering  professions, however, have
Fssumed '@ thew significance  since  the
outhreak -of war, The factories of this
country are wbg_kﬂxg at- top speed. Tens

foundry worker, the miller, the planer, the
shaper, the borer, the fitter, the turner, the
precision grinder—these are but a few of
the occupations which to-day employ tens
of thousands of skilled pcople. Even the
electrical trade is now largely dependent
upon the mechanical enginecr.

IMPORTANT
NEW WEEKLY
| FOR ENGINEERS

By F. J. CAMM.

of thousands of people have been absorbed
by the engineering trade since the war
comumenced. The new journal will thus act
as an important link between machine-
tool manufacturers, their purchasers, and
their users. The late Prince Albert once
said that if he wished to fall about a subject
he sent for an architect, and if he wanted
something done he sent for an engincer.

The British Engineering Industry is
rightly considered as the workshop of the
workl, for ncarly every important process,
machine, and system was originated by
British engineers. The mass-production
system of interchangeability and rapid
manufacture of parts was introduced by
British enginecrs, and the nunrerous new
materials now employed were the discovery
of British chemists and metallurgists.

The engineer is ecalled upon to-day to
manufacture a vastly greater range of
products than he was a quarter of a century
ago. The motor-car, the aeroplane, the
motor-cycle, the container-vending of goods,
typewriters, clothing. furnitwre, buildings,
and agricultural work—all to-day call for
the scrvices of the engineer.

Apart from the greatly enlarged range of
manufacturing processes which this ex-
tension of engineering has brought about,
new and special miachines have been
created to cope with themr. New steels and
new alloys have been introduced. Many
new and important subsidiary industrics,
such as plastics, have been created and,
with them, new professions. The tool-
malker, the gauge-maker, the capstan setter,
the sheet metal worker, the drop-forger,
the operator of the hydraulic press, the

Many months ago it was suggested to
us by the executives of important engineer-
ing firrus that there existed a need for
a modern weekly periodical covering
aunthoritatively and cxtensively the whole
field of modern mechanical engineering
Processes. Support was given to this
suggestion by our inguiries among many of
the leaders of the engineering trades.

Practical Engineering, the first issuc
of which will be published on January 25th,
is intended to fill this gap in engineering
periodicals. Entirely modern in its
selection ol subjects, it will deal week by
week with every workshop process. and
the use of cvery type of machine employed
in this country. The leading authoritics
on special subjects have been retained to
serve the new journal, which will be pub-
lished every Thursday at 4d. The staff
are practical engineers, having the highest
qualifications,

Practical Engineering will be read by
all the key executives in the metal working
industry, by the designers, the shop
superintendents, by the production and
plant engineers ; in fact, by all those who
arc in a position to influence the purchase
of machinery aund equipment. The power-
ful resources and unrivalled distributing
methods of the famous firm of George
Newnes, Ltd., will ensure that this new
high-class journal will be read by engineers
in every factory, works, and machine shop
throughout the country.

We shall not only deal with modern
processes of manufacture and machine
tools, but also with works layout, time-
saving methods, the drawing office, finishing
processes, test equipnrent and inspeetion ;
in fact, with every sub-division of the
mechanical engineering industry. We shall
review new machines and equipment
and explain by practical articles, illustrated
by first-class drawings, the latest methods
of manufacture.

We have been encouraged to publish
Practical Engineering because we feel that
such a journal is even morc vital to-day
than it was several months ago when the

“idea was first mooted. It will perform a

national service, and, we hope, encourage
an cven livelier interest m mechanical
cnginecring. ‘The news and other features
will keep the reader fully informed of the
latest development in  this and other
countrics. The Advice Bureau, consisting
of a panel of experts, exists to advise
engineers on all matters relating to their
business, An important feature will be the
informed criticism of matters affecting the
engincering trade.
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RECEIVING ENGLISH NEWS FROM

ABROAD.,
(Continued from page 376.)
of this is that the face of the card can
be made almost to touch the pointer, where-
as the scale itself is probably as much ag
3in. away. Suchaspacingresults ina marked
parallax error. If tuning is by a shadow
passing under the scale, parallax is generally
avoided, and a calibration line for cach of
the wavebands can be marked directly on
the scale.

Using ’Phones

Even with a moderately sensitive all-
wave receiver reception will vary con-
siderably with changing conditions, But
regular reception can often be ensured by
making provision for connecting a pair of

CONDENSED LIST OF NEWS BROAD-:

STS IN ENGLISH.

12 (snidniyht) Moscou 49.75, 31.25, 25,
B 40.6 m. (Mos.).

19.95 sa.,

12.30 ¢.an. Bmlayrst, 32.88 wi.; B.B.C. Orerseas,
31.32, 25.53 .
1.0 Parig-Mondiol, 30.99 .
1.55 WCAB, 49.5 m. (Mon., Wed., Sat.).
3.0 WRCA, 81.02 a.; Paris-Mondial,
25.56, 25.24 m.
4.0 WPIT, 48.86 m. (Mon. - Sut.y; B.B.C.
Overseas, 31, 32, 25.53 .
4.30 Paris-Mondial, 30.99, 25.24 m.
6.55 WCBX, 48.62 m.
8.0 Moscow, 19,76 n.
9.15 Melbourne, 31.32 . (9.20 on Sun.).
9.45 Rome, 19.61 wi.
10.45 B.B.C. Overseus, 16.86, 13.97 m.
1.0 Itome, 25.4, 16.84 .
11.30 B.B.C. Overseas, 16.86, 13.97 in.
1.0 p.m WCBY, 13.91 .,
1.15 B.B.C. Ocersens, 16,84, 13.93 .
4 Vatican City, 25.55 . (Twes.),
WPIT, 1952 m. (Mon. - Sar.).
Hsinking (Munchuluo), 25.48 n.
3. Madrid, 30.43 .
4.0 B.B.C. Orerseas, 19.82, 1684 i,
WCBY, 13.91 st
4.30 Paris-Mondial, 19.63 n.
5.0 WG, 19.57 m.
6.0 Vatican City, 19.84 m. (Sun.).
4,30 Hginking, 25.48 m.
6.45 Rudio-Fireunn, 531 m, (ex. Sun.).
7.0 Vatican City, 48.47 m. (Tues., Fri).
8.0 Moseow, 49.75, 37.22, 31.51, 31.25 m.
8.5 Tokio. 41.34, 25.42 1a.
8.30 WGEEOQ, 31.48 m. (Sun.).
8.45 Melbourne, 25.25 m. (ex Sut.).
9.0 Belgrude, 49.18. 31.56, 25.56, 19,69 .
4.15 Rome, 4208, 31.15 s,
9.30 Lalti, 1,807, 31.58, 1.75 m.

9.45 Radio-1'uris, 1,618 m. ; Radio-37,360.6n.
9,55 WGEO, 31. 18 m. (Mon.-Ivi); WGEA,
1957 e (dlon.-Fri.).

10.0 ]{udw;L‘ueunn 531w, Chungking,

10.15 ?

10,30 St John s (N eu/au,mllaml) 31.37 m.

11.0 WRUL, 40 67 . (ex Sml)

11.25 WGEQ, 31.48 m. (Mon.-Set. )

11.30 B.B.C. Overseus, 31.32 m.

11.45 WCAB, 495 wm. (Tues., Well Fri);
w CAB 31.28 . (\lun y lhws , Sal.).

’phones. These should be conucctcd be-

tween the anode of the output valve and
earth—through a fixed condenser—asshown
in Fig. 2. By this means the speaker trans-
former continues to carry the anode cnrrent
to the output valve, and the com rect output
matching is retained. If provision is made
for connectmg an cxternal speaker it is
usually quite safe to use the terminals or
sockets provided for making the ’phone
comnections. Should there he any doubt
ahout the method of wiring these terminals,
insert a .01 mfd. fixed condenser in cach
’phone lead ; this is to make sure that the
’phones are completely insulated from the
H.T. supply.

On certain commercia! rcceivers the
extra-speaker terminals are so wired that
a low-resistance speaker is required. In
that case it would be necessary to omplov
a step do\\ n ontput transformer in
reverse ’ that is, with the sccondary
winding connected to the set and the
primary to the ’phones. Isolating conden-
sers are not then required, fov the trans-
former prevents any direet conncction
being made with the H.T. cirveuit.

PRACTICAL WIRELESS

Onc of the difficulties often met when
using headphones with a set not originally
intended for them, is that background
noises (usnally *“sizzlings *’) are very
pronounced. This can be mmimised by
turning the tone control towards the bass
position or by comnecting a .02 mfd. con-
denser and a 10,000 olun fixed resistor in
series across the cxtra-speaker terminals.

Switching Out the Speaker

Signal strength on the headphones is
mcreased if the built-in speaker is put out
of action, and if there is no switch for this
purpose an ordinary on/foff switch may be
ineluded in the speech-coil circuit, as also
shown in IFig. 2. The switch is inserted
between one sccondary terminal of the
output transformer and the speech winding.
The switch must be of a reliable tyype—
or else there will be crackling noises ‘when
the speaker is in use—and must be mounted
close to the speaker. If necessary, it can be
operated hy means of an extension rod.
Should it be desirable for any reason to
place the switch more than a few inches
from the speaker, sce that the eonneccting
leads are of heavy-gauge flex, for the
secondary circuit has a very low resistance
and an extra 4 ohm nright affect the avail-
able output.

RADIO CLUBS & SOCIETIES

SLOUGH AND DISTRICT SHORT-WAVE CLUB
Hon. Sec. : K. A, Sly (G4MR), 16, Buckland Avenue,
Slough, Bucks.
Headquarters : ‘Yoc I Headqguarters, William Street,
sSlougl, Bueks.
Meetings : Alternate Thursdays at 7.30 p.m.
HE meeting hekl on Deecmber 21st, 1939, proved
very interesting, the ehief itemn heing a further
talk by Mr. Houehin (G3GZ) on the Fundamentals of
Radio, this time the speaker dealt with the principles
of the oseillator, and pointed out some of the fallacies
found in some of the transmitters which jhe had
examined. e then desecribed the fundamental prin-
ciples which he hoped would be embodied in members’
transmitters when they eontld once more et on the air.
"The last weeting, held on January 4th, 1940, was the
annnal general mweeting. The agenda was very {ull;
the first item heing the election of new officers. Mr,
Paine (G6PR) was re-elected chairman, Mr. Houchin
(G3G7) viee-chairman, Mr. K. A, Sly (G4MR) secretary,
Mr. I, J. Tuekfield treasurer, and Messrs. Gilbert,
Raldwin, and Hine were elected to the Committee.
‘The seeretary then read an account of the past year's
activities followed Dby the preseuntation of the balance
shect by the treasurer. Morse practiee followed, the
meeting being closed by query eorner.
Memlers are still required. and anyone who comes to
one of our meetings will be weleome, Mewmbers of His
Majesty's Forees will be made honorary mennsers.

PRACTICAL TELEVISION
(Contsnued from page 383)
Furthermore, it is necessary to ensure that
there is no possibility of interaction hetween
rceeivers in reasonable proximity to one
another. This is usually done by arranging
attenuator pad bhoxes which give an
attenuation in signal of the order of 40 to
50 decibels. Spurious signals fed back
from the recciver duc to defects in design
are therefore yednced to a very low level
when compared with the television signal
input. At the main distribution amplifier
position, provision is usually made for a
monitor picture to be observed by the
visiting engineer, for as a rule the amplifier
i8 not under continnous observation.
Time-switches ensuve that the complete
circuits are made alive for operational
purposes during the pre-arranged periods of
transmission. [Ifthere is a resident engineer
in the block of flats then warning-signals of
a visual or aural form can be provided to
allow for the lew occasions when break-
downs avise. Should the proposals which
are now on toot materialise, then it is

certain that one of the loeal distribution |

schemes which have been deseribed briefly
will be used, and it will be interesting to

'sce which one proves the most satisfactory.

The Bulgin
Range of L.F. or
A.F. Chokes in-
cludes models
to meet all
requirements,
both for new
receivers and
equipment,and
for replace-
ments. All
types are true to

rating, and the induct-
ances given are working
values. Generous alloy cores

are used with clamp-shrouds, and
flexible leads for connexion. Wind-
ings are mono-metallic throughout—
a sure precaution against any possi-
bility of breakdown.

STANDARD L.F. CHOKES

These clamp-shrouded L.F. Chokes are all of
high efficiency and low price. Flexible leads
for comnection are fitted. Shrouds finished
mait grey ceHulose; and prevent ‘‘lamination

buzz.'”” 2.65 in. by 2 in, by 3 in. high.
List, No. Henries @ mA. 0
L.Y.14.8 20 5 400 9/6d.
L.F.15.8 327 30 600 9/6d.
L.F.16.8 20 20 700 6/6d.
LF378 50 25 1000 10/6d.
LF.188 10 60 320 10/6d.
L.F208 32 15 HOO 7/6d.
1.F21.8 15 100 450 15/0d.
348 160 10 1800 12/0d.
L I" 41 b ] 0.25 0.75 6.1 12/0d.

SMALL L.F. CHOKES

This new range of L.F. Chokes comprises economy
types of extreme utility. With welded joints,
these chokes are true to rating and are tested at
1KV. to earth. Fitted with gapped high-permea-
bility iron core fitted with grey celtulosed shroud,

with fixing lugs. Provided with 6 in. Ieads.
Size 2} in. by 1§ in. by 1.568 in. high.

List No. THenries @ mA. ()

L.{F.m 5 [ 218]

L.F.G8 7 50 25 /

1169 10 15 300 6/3d. each
L.F.70 15 35 580

LE¥.T1 28 30 ]6("‘0

LF.72 3 25 1000

LY. 10 50 1250  ©/9.each
L.V.74 50 15 1500

L.F.39 8} 60 400 7/6d. each
RADIO SERVICE MANUAL
Servicing and Modernising Radio

Receivers is easy with this New Manual,

with its 280 pictorial and theoretical

diagrams, and clear, concise, section-

alised ftext. Solves your problems.
Price 1/- post free.

To: A. F. Bulgin & Co., Ltd., Barking, Essex.

Please send me the New 128 pp. Catalogue
No. 162, showing full range of Bulgin I'roducts,
for which I enclose 3d. stamps.

Name

BULGIN

QUALITY COMPONENTS

Advert. ¢f A. F. Bulgin & Co., Ltd., Abbsy Road,

Barking, Essex. Tel. : RIPpleway 3474 (3 Lines)
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BARGAINS!
N.T.S. New Year Offers You
Must Net Miss. Lists Free

FREE VALVES. 8.G.3 Kit for all-wave operation
on 9 to 2,000 metros, Available less coils to accommo-
date those alréady possessing B.T.S. or N.T.S.
One-shot coils. .Simple to assemble and an amazing
performer on all bands. Two S.G. and Pentode
output stages. Complete Kit with mnetal chassis,
transiormer, etc.. and 3 FREE valves and building
instructions. Bargain, Cash or C.0.D., 32/6.
Complete kit with 10 coils, 59/6.
COMMUNICATION RECEIVER, We cannot
repeat ! Famous name A.C. 5-valve model with
continuous wave-range 10-550 metres (switched coil
unit), for World News and B.B.C. listening. A.V.C.
and B.F.0. switcheg. Built-in high-fidelity speaker.
Employs band-spréad tuning, Supplied complete
in cabinet and ready for instant use on' A.C. mains
200/250 v. 40 t0 100 cycles. Terms 40/- deposit and £9
4 monthly paymeénts of 38/6. Pre-War Price
CLASS B. 4-VALVE CHASSIS. New limited
supply. Sultable for fitting in your present cabinet
or for emergency use. Wave-range 200 to 2,000 metres,
Selective and sensitive. Volume equal to a mains
set. Fully tested chassis (size 114in. x 9in. x 8%in.
high). complete with all valves. §1/8, carriage paid.
Terms available,

AMPLIFIER. Battery 4-watts model, requiring
ordinary 120/150 v. H,T. Push-Pull output. Mike
and Gramo sockets. Can be used also for increasing
volume of existing battery sets. Fully tested. with
4 valves, BARGAIN, 59/8, carriage paid. (inl{ a
few lcft. BARGAIN SPEAKERS: Limited
stock of mains energised moving-coil speakers,
2.000/2,500 ohms field suitable for all NT.S. A.C.
'radio chassis, BARGAIN, 17/8, carriage, 1/-
P.M. moving-coil type for battery chassis. 25/-.
Model for Class B ¢hassis same price.

VALUABLE RADIO PARCELS, Our new offer
combrises variable condensers, coil, fixed resistances
and condensers, useful control knobs and a brand new
universally drilled cadmium-plated steel chassis,
Amazing BARGAIN only 5/-, plus 1/- for sbecial
packing and postage.

ALL-WAVE Battery 3. MR, CAMM confirms :
" Selective, Very Sensitive and Quality Reproduc-
tion,” Wave-range 14 to 2,000 metres. Powerful
8.G. 3-valve circult with pentode output. Station-
name scale. Size 12in. x 8Jin. x 9in. deep. Completp
with all valves. BARGAIN. 69/6, or 17/8 deposit
and 4 monthly payments of 14/3.

NEW TIMES SALES CO.,

56 (Pr.W16), LUDGATE HiLL, LONDON, E.C.4.
) "Phone : City 5516 Est. 1924

ARMSTRONG

Apologise for delay in delivery of some models,
this unfortunately has been unavoidable owing to
the present great difficulty in obtaining raw
materials, However, we are pleased to announce
that we are now in the position to give immediate
delivery of our popular model, A.W.38, illustrated
below.

MODEL AW3S. 8-valve All-wave Saper-
heterodyne chassis. This All-wave Radiogram
chassis has resistance capacity coupled push-pull
output capable of handling 6 watts, and gives good
quality reproduction on both radio and gramo-
phone, for an econondcal price of 8 gns. Plus
59 war increase.

Armstrong Push-pull Speaker to match AW38
chassis, £1 :1 :0. Plus 59 war increase.

We suggest Model AW38 together with matched
speaker at £9 : 9 : 0, plus 5% war increase, com-
plete, represents the most outstanding value on
the market to-day.

ILLUSTRATED ART CATALOGUE ON REQUEST
ALL CHASSIS SENT ON 7 DAYS' APPROVAL

ARMSTRONG MANFG. Co.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7.
© {Adjoining Holloway Arcade)

*Phone NORth 3213

PRACTICAL WIRELESS

January 20th, 1940

A Neon-tube Test Unit

A Simple Piece of Test Apparatus for the
Experimenter

HI apparatus described in this article
is a very ecouomical and versatile
tester and audio-frequency oscillator

which should prove useful to any radio
amateur. The component parts will
usually be found in the * junk box.”

This unit may be used as a sensitive
continuity tester for point-to-point testing,
and also for the testing of the component
parts of a receiver or transmitter such as
condensers (mica, paper or clectrolytic).
transformers, coils, resistors, cliokes, etc.

The oscillator may be used as a code
practice set. keying monitor or audio-
oscillator. The frequency of the oscillator
is variable from 50 to 10,000 cycles/sccond.

may be tested by measuring the resistance
of the condenser, and any that do not have
a fairly high resistance should be rejected.
(Note: In using a resistance meter in this
test reverse the test prods if a low reading
results, as the polarity of the resistance
tests may be causing the low reading.)
Electrolytic condensers may be tested at
their rated voltage by increasing the
voltage at the terminals marked *“ D.C.
Input” to the proper value. Electro-
Iytic condensers will canse the Neon lamp
to flash once when connected or at regular
intervals ; if the rate of flash is not over
15 times per second the condenser is satis-
factory. Condensers which flash more

often are leaky, and will

cause trouble sooner or later.

-000S5 Q06 .
.00025MFD  MFD. »ooimrp MFD  Condensers which do ot

> —M e -L

flash intermittently but cause
I a partial glow of the Neon

-005 - g lamp are leaky and should
oo Y
MFD ca C33 c4 l S not be used. A shorted
OuTPUT 1%
fo) (= glow of the Neon lamp, and

Sw.2

iyew
+ L 04 -

condenser will cause a bright

failure of the lamp to glow
indicates an open condenser.

As a Keying Monitor

In using the unit as a code
-0 + practice set, or keying moni-

KEY

?_

D.C INPUT tor, connect a 90v. D.C.
supply to terminals nrarked
“D.C. Input,” throw switch

Fig. Y.—Wiring diagram of the simple Neon-iube test unit.
Either batteries or external power pack may te applied.

The component parts ave connected as
shown in the diagram, Fig. 1.

Operation

For point-to-point testing, and as a
continuity tester, a 90v. D.C. supply is
connected to the terminals marked ** D.C.
Input.”” Sw. 1 is thrown to the “ Off ”
position. The apparatus to be tested is
connected to the terininals marked “XKey
by means of test prods.

In testing chokes (both audio and radio
frequency), transformer windings, resistors
up to 1 megohm, coils, etc., a steady glow
indicates a continuous circuit; an inter-
mittent flash indicates poor connection or
intermittent circuit; and failure of the
Neon lamp to glow indicates an open eircuit
or no connection.

In testing condensers (paper or mieca
type) a good condenser will causc one
flash of the Neon lamp when the condenser
is connected to the test prods, A condenser

| that causes the Neon to glow faintly and

does not flash has poor insulation and
should be discarded. Failure of the Neon
lamp to glow indicates an open condenser
and a continuous glow indicates a shorted
condenser,

Testing Electrolytic Condensets

In testing clectrolytic condensers, be
sure the correct polarity is applied to the
condenser under test, and also do not
apply more than the rated voltage. The
majority of electrolytic condensers will
withstand 90 volts, but some of the by-
pass variety are designed ouly for use at
lower voltage, and must not be tested with
90 volts. These low-voltage condensers

“Sw. 1”7 to the “On”
position, connect the head-
phones to terminals marked
“Key.”” Close the circuit by
means of the key and adjust resistance
R1 until a steady note is obtained, then
adjust “Cl” and “Sw. 27 unti
desired tone is obtained.

~.

QuTPUT

Fig. 2.—~Panel layout for the test unit.

As a Modulator : Signal Generator

The unit could also be used as a modu-
Jator for a radio-frequency oscillator or
“ gignal generator,” and as such would
furnish a modulated signal of any fre-
quency within the limits of the audio-
oscillator, In connection with a valve
voltmeter a fairly accurate response curve
could be run on a radio receiver. The
audio-frequency should be compared with
a known standard or estimated by ear in
each case, and the voltage at input and
output for each frequency measured with
the valve voltmeter.

The Neon tube circuit will oscillate more
uniformly if allowed to run for several
hours, previous to the test, at twice its
rated voltage.


http://www.cvisiontech.com
http://www.cvisiontech.com

January 20th, 1940

A Moving

'PRACTICAL WIRELESS

Scale

with Magnenc Cursor

A Novel Arrangement which will Appeal to the Experimenter |

HEN contemplating the design
of a new scale for a 1recon-
ditioned receiver, a rather at-

tractive scheme suggested itsclf when the
writer 1d]v experimented with one of the
*“ Eclipse >’ midget high-density magnets
of the horse-shoe pattern.

There must be few people who arc not
familiar with the more obvious characteris-
ties of the common magnet, such as the
principle of influencing steel or iron objects
through the medium of a sheet of paper,
and it is thissimple method which is the basic
function of the cursor in this arrangement.

A fine sewing needle (N), and one which
is as straight as pos‘uble is vertically
positioned on the paper scale, being held so
by the influence of the strong midget
magnet (M) referred to above.

The paper scale only is governed by the
control of the tuning condenser movement,
‘whilst the needle slmply rolls over the
moving paper scale.

ALUPl.ﬂNlUM

A novel arrangement of moving scale, with a
magnetic cursor,

Magnet and Needle

To permit the stable position of the
needle during the scale movement, it is,
however, necessary to break away the eye
of the needle as is depicted in the inset
illustration, which shows the use of a vice
for a clean and safe method of breaking,
using, of course, a pair of pliers.

The magnet is mounted directly on to
the receiver chassis, being clamped by two
16-gange alummlum or brass brackets,
as shown, careful centring in relation to
the scale being carried out. The scale
movenent is reasonably comwpact, and
entails work which the majority ot con-
structors will find little difficulty 10 execut-
ing neatly. It consists of a series of three
wooden rollers, A, B and C, assembled
in triangular formation on the chassig,
and mounted on a shaped 16:gauge
aluminium chassis.

The tension of the paper scale is main-
tained by spring loading the rear roller (B)
at both ends.

Condenser Drive
The condenser drive is carried out by
chain coupling, but reduetion is left to a

conventional drive head of cpicyelic pat-
tern, the chain wheels have a I: 1 ratio.
To mount the rollers, the bearing shafts in
cach case pags right through the wooden
doweling, being cleated by grub-screws
let into countcrsunk holes, and sceuring
by one or two thrcads in tapped holes
previously made in these 1in. shatts.

To retain the paper scale consistently
on the vertical rollers, a number of wire
nails (W) are equally spaced and driven
into the hottom of cach roller.

At the extremecs in the scale movement,
suitable stopping is brought about at the
condenser, thus it is nnnecessary to make
provision for this in the scale assemnbly.
Correet alignment in relation to the magnet
and needle may be carried out after the
final constructional detailing.

To cnsure a smooth paper movement,
the scale should comprise a good class of
ivory paper, procuring as long a strip as
possible, but invariably it will be found

TO DRIVE OF VERTICALLY
MOUNTED TUNING CONDENSER

make one or
according to the proportions of the scale ;

necessary to more joins,
but different substitutes are plentifnl.
and the writer has experimented with
extremes in quality such as hot pressed
cartridge paper and one-sheet Bristol
Loard, the merits of each being dependent
on the tenacity of the spring-loaded roller
and the driving roller.

Driving Roller

In the model illustrated it will he secn
that the driving roller is covered with a
thin rubber sleeve (8S), obtained by culting
up an old domestic washing glove and
gluing to the roller.

Finally, a word on the magnet and ncedle
relationship to the paper. Too rough a
paper will tend to cause a jerky move-
ment, so & little patient experimenting
in this respect is advisable, making
sure that the aftractive influence of
the magnet on the needle does not
deviate the scale from a trely verdieal
position,
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L.R.S. OFFER .
EASY TERMS

'RADIO EQUIPMENT

e JRYEST {N A 1940 ==

ARMSTRONG

QUALITY
CHASSIS

MODEL $810 1 The new range of Arm-
“SUPERHET - A
STRAIGHT " _ lovalve q SUONg Chassiy represent
Hlxgh F.dilﬁy Radiegram 4 a real.advance, and we
omn e ol 4 recommend them with
eircuits, every confidence. Prompt

and Straight, having R.F.
pre-amplitier, R.C. coupled
push-pull Triode output
capablg of handling B watts.
CASH PRICE £13.4.0 or
4 5 WITH  ORDER

and 10 montlly .
WE ALSO RECOMMEND

the following. Al Arst-quality rclialle goods, ‘We can give
I~ PROMPT DELIVERY FROM STOCK™

ULTRA PORTABLE MODEL P61 ocr P70 (complete).
% Cash price £0.19.6, or £1,12.0 with order and
10 monthly paymtents of 1776,
w B ALL-WAVE RECEIVER MODEL 393,

#&¥u  Cash price £9.19.6, or £1.12.0 with order and
10 meontbly payments of 17/8

w ALL-WAVE RECEIVER MODEL 354
s&¥s Cash price £8.8.0, or £1.6.0 with order and 10~

monthly paymeunts of 18/-.
ARP. PORTABLE RECEIVER

EVER"!R EADY (ali dry battery).

Cash price £8.0,0, or £1.3,0 with order and 10 monthly
paywenta of 14/0
GOSSOR MODEL 351 RECEIVER. .
Cash price, £8.1.8, or £1.4:0 willh order
and 10 monthly payments of 14/8,
GOSSOR MODEL 71 RECEIVER.
Cash price £9.16.4, or £1,11.0 witl crder
and 10 monthly payments of 17/8,
cosso MODEL 72 RECEIVER,
Cash price £12.2.7, or £1.14.0 with order
and 10 monthly payments of £1.2.0,
MULLARD MBS 23 or MASH0.
" Cash price £5.5.0, or £1.9.0 with order
and 10 monthly payments of 16,6,
MULLARD &35 °%:
Cash price £11.11.0, or
order and 10 monthly payments of 21/-,

W.B. LOUDSPEAKER UNITS

SENIOR MODEL. Cash price £2.6.0, or 7/~ with order and
7 monthiy pavinents of 6/
JUNIOR MODEL. Cash price £1.15.9, or §/8 with oider and
% monthly pawuems o1 5/4.

AVOMINOR TEST METER

(for traeing 211 kinde of faults in receivers, valves, el¢.) Cash
price £2.10.G, or 7,6 with order and 7 monthly paymenta

delivery from stock,

Write for New 1840
Armstrong Folder show-
ing 1u|l range of Chassis

1
1
1
4
Buperheteradyne :
4
1
1
1
]
a
] ilar terms.

£1,12.0 with

WRITE FOR LIST
OF ANY ITEM.

WE CAN
* SUPPLY

on the most iavouralle
termis  available — all
well-known sets, Bpeakers,
Valves, Components, -etc.,
and all domestic Electrical
Equipment.

All zoods fally guarasnieed
and carriage paid,

CASH OR €.0.D.

ORDERS DISPATCHED
B! RETURH OF 'POST

late of 11 Oat Lane, Loudon, E.C. .

All cohumunications to
evacuation address,

“ WINDEN," ARDINGLY'

, BALCOMBE, SUSSEX.
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ELECTRADIX

Signal Work and Training Aids For Navy,Army andR.A.F.

LR, SOLO FPHONES. For use with Yuzzer
" morse. Useful as a circuit vester
with a pocket cell. Single Ear-
piece, 40 ohms, metal hook loop,
with cord, 1/3. Ditto D.3. 60 ohms,
with cord, 1/6. W.E. 1,000 ohms,
with cord, 2/-. 2,000 ohms Ear-
piece, with ‘cord, 2/6.
L.R.DO UltLEHhADl"llOVES
Pilot Signallers 120 ohms, Phones.
All leather headbands with slide
adjustment chin strap and 4ft.
cord. Comfortable, 3/8. Sullivan
120 ohms, Aluminium Headbands,
3/?, cords 1/8 extra

1
- RADIO l'HONES

alwayg is the adjustable Browns

A Reed Phone, aluminium swivel,

headband, 4000 ohms,
35,/6. 1,500 ohms, 21/6. 120 ohms, 17/8. Cords. 1/6.
Various Makes. Second-hand Headphones,
in good. order, 2,000 ohms and 4,000 ohms, 5/
6/6 and 7/6, with cords. Western Electric,
2 000 ohm 4/8.
D PIIONES & EXCIIANGES. Leather-cased or

.
e

wo od

we have in stock tough ex W.D. headphone cords that
will wear better at 1/8. Service 2-pin plugs, 6d. 2-hole
sockets, mounted, 6d. Supplied w1th phones.
LEARNERS. MORSE PRACTICE SET. Sound Type
No. 10, with Key and Buzzer on hase 3/-. “Visual Type
No. 2A with Key and Lamp on base, No. 3A Duplex with
Key and Buzzer ang Lamp for sound and visual, line plug

is on
small type, with cover, 1/6. Power Buzzers,

n base, ?/-.
llUILLRS.
with screw contact and adiustable spring armature,
2/6. Meavy Buzzers in Bakelite case, 3/6. Siemens
Morse 'l‘ransmuters, with key and brass-cased Power
Buzzer. 17/6. Magneto Exploders. 25/-. Field Telegraph
Scts with Sounder, Relay and Galvo,, etc.

; KEYS. Morse Signal Keys. Dummy

bar, 5/6. 2, Superior model B.2,
with back contact, a well finished
key on polisheq wood base, 7/6. 3, Operators’ P. F plated
pivot bar and terminals, mahowanv base, 9/8. 4, Type
1.V. Superior ditto, nickel-plated pivot bar and ﬁmngs.
on pollshed base, 10/6.
MOR® KER. Tape Strip Recorders: Dortable or
tabl Cheap Wheatstone Strip Hand Perforators,
15/ Paper Tape for Morse and Wheatstones, Breen or
white. 6d, reel. Brass Tape Recls in mahogany case. 2/6.
‘\lL’l‘laRs Lineman's Q & I. Galvos: Two ranges with
hree terminals fér circuit tésting. In leather case, 15/-,
]lOl{ IZONTAL BRASS-CASED GALYOS, 7/6.
CLLL TESTERS. Megger 3-0-3 moving v coil, Alu-
minium Case, 25/-
ELLIOTT BATTERY TESTERS. Government Model,
108, Moving Coil Ammeter and graded theo., 8.
TESTERS. Field A.C. or D.C. Vest Pocket Tester
.-Mipanta’ Bakelite case, 2tin. by 3in. No pro-
jecting] terminals, Universal versatile, high-grade,
moving-iron multirange meter for service on A.C. or
D.C. battery ormains. No prmectmgltermmals Three
ranges of volts: 07,5 volts: 0-150 volts; 0-300 volts.
In black Bakelite case. 2iin. by 2iin.. 19/8 only
M BE Small and large. Battery or ‘mains
g Domestic Bells and Fire Bells,
ci&eap Please state wants. Single Bell Wire. 1/- per 100

METER MOVEMENTS. TFull size, moving coil. P.M.,
tor adapting home-made multi-range testers. For 3in.

or din, dmls,él— t 1/-,
AVD RAY CELLS. Selenium,
10/6; Electrocell, Self-generating, 25/-;
Raycrart outfit with relay and amplifier,
45/-, - Photo-Cells for sound on Film, Tele-
vision and 'Ray work, R.C.A., 25/-. Beck,
Angle Prisms, mounted in carrier. 5/6,
RELAYS. Single and multiple contact tele-
phone type in 15 models from 5/-, Send for
“Relay" List. Genume G.P.O. Vertical
ss top. 5/~ to clear.

(]

'7/8.
15-DAY TIME 5WlTCH S. Venner 1amp., 6
100 amps.. 200 amps. From 17/8.
'llll',RVIO\lETLRS. Panel 2tin. dial, 5ft. ether tube,
for distant indicating, reading 0 to 100 deg. Cent., 7/6.

Cambriage, 10/6.

o Glass tube. 1 amp., 8d. With clips and base, 9d.
PETRO ELELTRIC GENERATING SETS
FOR LIGHTING AND CHARGING FOR
(£16 ONLY. A 500-watt, single cyl. 2 stroke,
water-cooled, self-oiling Stuart
\m Turner engine; mag. ign. coubled
™. to 50/70 volts, loamps shunt dyna-
limo. 1,000 r.p £16. No increase
in price, these “are £40 sets ready
for 1mmedmte delivery.

amp:

FOR £12. A 150-watt e :%lne and
dynamo don SJmllar Hnes, but coupled to 25/30 volts,

6 amps., dyn.
Ll ()TI\RY CllARGFRS 3 phase Motor 200 volts
o D.C. Dynamo 8 volts 15 amps., £4/17/6. R.C.A. lph.
I\[otor ?20 volts, coupled to D.C. Dynamo 400 volts
20() £5/10. Metvick 3 ph. 1 h.p. Motor coupled
D Dyna.mo 12 volts 30 amps., £6.
Sln"le Dhase to D.C., Higes 230 volt A.C. Motor coupled
fo D.C. Dynamo 8 volts 16 amps.. £7/10.
n.C. ll()TAltY CIlARGERS, 3 h.p. 220 volt D.C. Motor
6 volt 250 amp.. Dynamo £16. volt Motor 25 volts
amps. dynamo, £4. Motor 220 volts 8 volts 50 amps.
dynamo, £6/10. And Others up to 6 kW.
300 CELL A.C./D.C. CRYPTO MOTOR-GEN. SET.
For220v A.C.mains. ForRadio Cell Circuits and ten12-
t10amp. Car Batts, D.C. output 160 volts 20 amps, %2
A(.()Usll\, RECORDERS. Costislow. New MIVOI
acoustic sets, complete outfits in carton
matevial and apparatus, 7 lbs. for 5/~ @
Post I'ree. &

de luxe, 16/-, No. 2 Mivoice. 10/6.
ELECTRADIX RADIOS

SRR GENCY PARCELS of useful
218, Upper Thames Street, London, E.C.4.
i Telephone : Cenfral 461 —————

stand-by electrical and radio repair

CORDS. Makers new price up_to 2/- for head cords, but
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LATEST PATENT NEWS

Group Abridgments can be obtained from the Patent Office, 25, Southampton Buildings, London»
W.C.2, cither sheet by sheet as issued, on payment of a subscnpnon of 5s. per .Group Volume, or
in bound volumes price 2s. sach.

Abstracts Published.

TELEVISION RECEIVERS. — Telefunken
Ges. Fur Drahtlosc Telegraphic. No.
501532.

In a television receiver, in which the
screen of a cathode-ray tube 11 (Fig. 1)
15 viewed in a mirror 12, the cathode-ray

7 _tnbe is tilted
i A

away from the

I R observer so as

=y to reduce the

likelihood of

/] the observer

viewing the

Fig. | l screen directly.

CATHODE-RAY TUBES.—Baird Televi-

sion, Ltd.,, and Nuttall, T: C. No.
501535.

In a tube wherein an electrode 4 (Tig. 2),
upon which an electrostatic image is repro-
duced by a scanning beam, controls a flood-
1ng electron beam to fornl a luninous
image, the flooding beam is produced only
durmcr those times When the scanning beam
is not incident upon
the control electrode

to produce charges
thereon.
In television

gsystems, the scanning
time may be reduced
to 50 per cent. of the
line period to obtain
a long line for the
flooding beam. When
the scanning beam is
not in operation, other
signals, ¢.g., corresponding to.other images,
may be tlansmltted and reproduced in
further tubes more especially in colour and
stereoscopic systems. The luminous images
may be projected on to a screen. The
image signals arc supplied to the control
grid 3 from an anplifier 2. The line
frequency component of sc1n11ing is
effected by means of an oscillator 5, from
which pulses are supplied through a shaping
circuit 6 to the electrode 3 to change the
scanning beam into a flooding beawn. Im-
pulses may also be applied from the circuit
6 to the conducting core of the mosaic 4.

LIGHT
No.

CATHODE-RAY TUBES ;
VALVES.—Bosch, I'. J. G. Van Den.
501816.

A cathode-ray produced by a gun 11
(Fig. 3)scans a screen 12 eapable of develop-
ing under the bombardment of the scanning
beam localized static charges which affect
the orientation of a multitude of soft iron

Fig. 3

particles or filings suspended in a clear
liguid so as to permit the passage of light
between the particles on to a larger screcn
The screen 12 may be the ordinary zinc
sulphide scrcen and the liquid, preferably
a light oil such as paraffin, fills a disc-like
container 15 clipped on to the end of the
tube. Light from a powerful source 14 pro-
jects on to a further screen an enlarged and
intensified replica of the charge image built
up on the screen 12 by the modulated
scanning ray.

- - - >

| 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-
Y mission of the Controller of H.M. Statiomery ;
' Office; and the Official Journal of Patents can be
obtained from the Patent Oﬂice, 25, Southamp- 7
'ton Buildings, London, W.C.2, pnce 1s. weékly
(annual subscription, £2 10s.).

O |

—
r— -

Specification Published.
515982.—M-0 Valve Co., Ltd., Aldous,
W. H., and Espley, D. C.—Ther-|
nuionic rectifier. 1
Printed copies of the full Published
!Speciﬁmtz'ons may be obtained from t/ze!
g Patent Office, 25, Southampton Bmldmgs,l
London, W.C.2, at the uniform price of ;
ils. each. |

[ SO — - () - { 4T - ) - ) v-h!

) S —-
"

Improved Circuit Layout

HEN using metal or similar single-
ended valves. in which all the
valve connections are taken out

at one end of the valve, it is usual to
provide a screen between the grid and
anode connections in order to veduce feed-
back.

This screen can very conveniently take
the form of an cxtension of the wall of a
screening  box separating  suc-
cessive amplifier stages. Tig. 1
shows such an arrangement in
which @ represents part of the
amplifier case, b and ¢ are two

magnetically. These partitions will often
be found to render coil cans unnecessary.

Screening Partitions

¥ig. 2 shows one of the partitions, and it
will be seen that the continuations f and ¢
used for the screening of the valve leads
are cut out, together with the partitions,
from the same shect of metal.

o
™

FG

valve sockets which arc fitted
on the case (chassis) o and are
used to carry metal tubes d and
e. The screening surfaces [ and 5
g are continuations of partitions
%k and ¢ which screen the circuit

B

elements belonging to the
individual amplifier stages
clectrostatically and electro-

Figs.

| and 2.—Screenirig boxes, and detail of

screening parlition.
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correspondents.

“ Practical Wireless ”’ with the B.E.F.

IR,—Not only do I find your paper of

great interest, I also have found for
years one page of great importance to ne,
and that is the *‘ In Reply to Your Letter*’
page. These replies gave me my first urge
to have a try to dabble with wireless.
As'I am now serving with the B.E.F. I
greatly miss listening to DX, etc., on
my old two-valver which I built myself.
Nevertheless, I am pleased to say that
my wife sends on your fine paper to me
cach week while I lie in hospital. Although
we have plenty of reading matter PrRacTICAL
WIRELESS is sought after by all the
patients here.—A. EpeN (No. 2 (encral
Hospital, B.E.F.).

Correspondent Wanted

IR,—I have been a reader of your fine
publication for the past four vears,
and have found its articles very helptul,
I shall be glad to get in touch with any
short-wave fans in my district.—R. FArLEY
(59, Westdale Road, Plumstead, 3.I5.18).

DX on Medium Waves

IR,—With reference to your recent
article on medium-wave DX, I bheg

to add my sentiments. Having been a
reader of your journal since its inception,
and, prior to then, of Amateur Wireless, since
1924-5, 1 think I can claim to have scen
(quite a few changes in the world of radio.
Comuencing my activities with a humble
crystal set in 1924, 1 graduated to a single
valve (Bright Emitter!) thence to simple
(Det. L.1".) two and three valvers, venturing
in 1926 to tuned anode (H.F.) and sundry
neutralised circuits. My first S.\V. set came
m 1927, which was a lucky year for DX.
In that year I nanaged to receive W2X AR
(then a remarkable feat!). It was not,
however, until some years later, 1931-2 to
be exact, that I succecded in receiving
any medium-wave DX. I then success‘ully
received WGY (Schenectady) on a straight
(1—v—1) battery set, using an indoor aerial !
My interest in B.C.L. radio seemed to wane
about that time, and I turned my attention
to short waves once again ; this time to the
transmitting side, and in 1935 I was issued
with my first A.A. permit. The following
year, 1936, I was granted a full ticket, with
the call sign G5UJ. Since that time,
right up to the commencement of hostilities,
1 have been conducting various experi-
ments, and have had the utmost pleasure
out of my hobby. Now, unfortunately,
owing to the war, I am banned from this
particular side of my activities, and natur-
ally incline towards the other end of the
scale, ie. medium-wave (B.C.L.) DX,
etc., as an alternative. Many ex-hams
will, I am sure, turn their attention in this
direction soomer or later. Your paper
has catered widely for this class of experi-
menter, therefore I would snggest, if possible,
a short series of suitable circuits, or sets,
which could be built up from the usual
assortment of gear, ete., usually to
be found in the ardent experimenter’s
workshop (not the more finished sets,
demanding expensive Litz wound coils,
and sundry,and complicated, tuned circuits).

O/ze/z to Discussion

The Bditor does not necessarily agree with the opinions expressed by his
All letters must be accompanied by the name and address

of the sender (not necessarily for publication).

Surely such a set would be possible of
design and construction, cven should it
fail to give the super selectivity of the
niore advanced superhet circuit.  Again
thanking you for the splendid articles,
circuits, ete., and not forgetting our old
friend * Thermion,”” with his weekly
contributions which go so far to make your
paper always worth reading. I trust
1940 may prove a ‘‘ trumper’’ year for
your endeavours and that you may con-
tinue in publication right through hostilities,
until peace is once more established, and
many yvears beyond that.—S. GEOFFREY
Doop (Rotherham).

A 7 mc/s Log from Scotland

IR,—Noticing the increasing interest
of your readers in 7 me/s logs I here-
with submit mine. The RX here is a
1-v-2 working from an eliminator (home-
built), and the time is from 23.00 G.M.T.
onwards,
7 me/s Phone: PYIFX, PY2LN,
PY4CB, PY4CT, PY4DE, PY4DJ, LU2EE,
LU3KYV, PU9AW.

7 mfes C.W.: PYIFD, PY2IM,
PY2NH, PY20E, PY2HH, PY2KG,
WICTG and LU2BD.

Latest (QSL’s received are: VQ8JM

(Mauritius),fOQ5IM (14 mc/s C.W.), but I
have stopped sending reports since the
beginning of hostilitics..

Like many other readers 1 was troubled
with very bad fading on the ‘ Home
Service ’ stations, but discovered I could
cure it by removing the earth wire from the
set. Wishing PrActicAL. WIRELESS the
very best in 1940.—J. STEWART (Bonhill,
Dumbartonshire).

O_:' c @054?/775

PROBLEM No. 383.

FTER using his three-valve batterv set
A for some time, Atkins |decided that he
would like to go in tor short-wave listening,
and accordingly purehased a well-known make
of short-wave converter. He tried this with
hfs regeiver, adopting the connections recom-
mended by the makers, but it failed to funetion.
He had both the converter and his receiver
tested and they were both found to be in
order, What was wrong ? Three books will
be awarded for the first three correct solutions
opened. Entries should be addressed to The
Liditor, PracTICAL WIRELESS, George Newnes,
Ltd., Tower House, Southammpton Strect,
strand, London, W.C.2. Envelopes must he
marked Problem1 No. 383 in the top left-hand
corner and must be posted to rcach this office
not Jater than the first post on Monday,
January 22nd, 1940.

Solution to Problem No. 382.

When Jackson mounted his fuse-holder he overlooked
the fact that his métal chassis would short-cirenit the
terminal heads, as they were level on the underside.
He should have placed a layer of insulating material
under the holder and not holted it down so tightly,

Only two readers correctly solved Problem No. 381,
and books have accordingly been forwarded to H.
Dixon, 7, Clarence Place, off Castle Road, Scar-
borongh. J. Lyslap, “%he Shack;” 29, Victoria
Parlz, Kirkeudbright.
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SPADES

For Every Purpose

“mall, No. 414
arge, No. 415 ... .
Heavy Wiring, No. 415 3d.
Keyhole,No. 418 ... 7 2d

[l F
/ Hook, No. 419 ... 2d.
Usual colours and engravings

ELIX

British Mechanical Productions Ltd,
I, Church Road, Leatherhead, Surrey.

“ENGINEERING |
=1 OPPORTUNITIES

A This unique Hand-book shows
the easy way to secure
| AMICE, AM.IMechE.,
4 AMIEE, AMIAE,
AMIWT, AMIRE, and
stmilar qualifications. -
WE GUARANTEE—
**NO PASS—NO FEE.”
Detalls are given of over 150
1 Diploma Courases in all branches
4 of Civil, Meoch., Elec.. Motor,
Aero, Radio and Television
Engineering, Building, Govern.
(a ment Employment, ete.
Write for thls enlightening Hand-book to-day FREE and posv free.

British Institute of Engineering Technology,
409, Shakespeare House, 17, 18, 19, Siratford Place, W.1.

1id.
2d

Finland’s Brave Fight

is arousing the admiration of

the whole world. Here is a

fascinating new book which

tells you about this country
and its people.

MY BALTIC
JOURNEY

By [ohn Gibbons

The author’s route took him
through Finland, Estonia,
Lithuania and Latvia, and his
book will help you to under-
stand the reason for the great
changes which are taking
place in the Baltic States
to-day.

36 ...

From all looksellers, or by post 3/I0 from the

publishers, GEORGE NEWNES, LTD. (Book

Dept.), Tower House, Southamplon Street, Strand,
London, W.C.2.
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BLUEPRINT SERVICE

FRACTICAL WIRELESS
Date of Issue.

CRYSTAL SETS.
Blueprints, €4. each.
1937 Crystal Receiver .. . e
The ** Junior ” Crystai Set .« 27.8.38

STRAIGHT SETS.
One-valve : Blueprints, 1s. each.
All-Wave Unipen (Pentode) os —_—
Reginners’ On(--valver . 19,2.38
The * Pyramid ” One-vaiver (HF

Pen) . 00 e o 27838

Two-valve : Blueprints, 1s. cach.
Four-range Super Mag Two(D,Pen}
The Sionet Two (D & LK) o:

Three-valve : Blueprints, 15, each.
Sclglctone))]}attery Threc (D, 2 LF

(T -
Sxxt,y Shilling Three (D 2 LF

(RC & Trans)) .. 00 —
Leader Three (3G, D, Pow) .. 22537
Summit Three (HF Pen, D, Pen) -_—
All Pentode Three (HF I’en D,

(Pen), Pen) . 20.5.87
Hall-Mark Three (SG D ow) .. 12.6.37
Hall-Mark Cadet (D, LF, Pen(RC)} 10.3.35
¥.J.Camm’s Silver Souvenir (H

24.0.33

Pen, D (Pen), Pen)) (All-Wave
Three) 13.4.85
Car%eo l\)l)ldget Three (D 2 LF
ra .
10%6 Sonotone Three-Four (HF
Pen, HF Pen, Westector, Pen) -

B.xtt%ry)' All-Wave Three (D, 2 LI‘
R
Tlfe Monitor (HF Pen. D, Pcn) 0Q

The Tutor Three (HF Pen D, Pen)
Three (HF Pen, D, Pen) . 911030
The ** Rapide” Straight 3 (D,
Three (HF, Det., Pen) . 28,837
(HF Pen, D, Tet) 26.3.33
J, Camm’s ** Push-Button

21.8.36
The Centaur Three (8G, D Py .. 14837
F. 3. Camm’s Record All-Wave
The “ Colt” All-Wave Three (D,
2 LF (RC & Trans)) .. .. 18.2.39
2 LF (RC & Trans)) .. .. 41237
F. J. mm’s Oracle All-Wawi
1938 * Triband All-Wave Throe
Pen) "
8 Spnte
The “ Hurricane >’ All- Wave Threo
(SG D (Pen), Pen) 00 .
'Ilu-ee (HF Pen, D (Pen), Tet).,  8.9.33
Four-valve : Bluepnn(s. 13. exch.

Sonotone Iour (8G,.D. > 7, P) e 1837
Fury Four (2 EG D, P & 8.5.37
Beta Universal Four (SG, D, LF;
Nucleon Class B’ Four (86, D
(8G), L B) -—
Tuary Four Super(SG SG D Pen) o
Battery Hall-mark 4 ( Pen,
D Push-Pull) . o -
¥, J. Camm's “ Limit "’ All-Wave
Tour (HI Ten, D, LI‘ Py .. 20.9.29
All-Wave “Corona™ (BF Pen
D, LF, Pow, . 9.10.37
“Acme & All~ avo 4 (BI- Pex, D -
(Pen), LF, B% .. 12238
The ‘Admmﬂ " ¥our (BF Pen,
HT Pen, D, Pen (RC)).. e 3.9.83
Mains Operated.
Two-valve Blueprmt:. 1s. cach..
A.C. Twin (D (Pen), P en) e -
A.C.-D.C. Two (8G, Pow) ve -
Selectone A.C. Radnogmm Two
(D, Pow) . .e . -~
Three-valve : Blueprints, 1s. each.
Youble-Diode-Triode Three (HF
Pen, DDT l’en) . . —
1.C. Ace (8G, D, Pen) .. -

A.C. Three (8G, D, I’eﬁ —_
A.C. Leader(HF Pon Pow) . 7130
D.C. Premier (HF, Pen D Pen), . -—
Ubiaue (I Pen, D(Pen Pen).. 28.7.31
Armada Mains Three [6:1 Pcn

Pen =
F.J. ()umm ‘s A.C. All-Wave Sitver

Souvenir Three (HF Pen, D, Pen) 11.6.35
“All-Wave” A.C. Threc (D, 2

LI (RC)) L
A.C. 1936 Sonotone (HF Pen HE
Pen, Westector, Pen) .. =

Mains Record All-Wave 3 (HF
Pen, D, Pen) .. e . -

Four-valve : Blue| gnnts, 1s. each,
A.C. Fury Four (3G, Pen) -
A C ¥ury Fonr Super(SG SG D;

en) s
A C Hall-Aark (HF Pen D,
Pusk-Pulh) .e o s

24.7.37

Battery Operated.

No. o]

Blueprint.

PWTL
PWoL

PW31A
PWS35

PWO3.

PW36B
PW76

PWL

Ywis
PW3L

PWi9

PwW2a3
PW25
PW29
PW350
PW35B
PW36A
PW3s
PWs50
PW3L
PW35
PW70

PW20

PW34D

TWis

Universal Hall-Mark (HF Pen, D,
Push-Pull) e . ve -

SUPERHETS.
Batlery Sets : Blueprints, 1s. each.
£a Sug erhet (Threc~valve) 9.
amm’s 2-valve Superhet -—

Mams Sets : Blueprints, 1s. each.
A.C. £5 Superhet (Three-valve) ,, —
D.C. £5 Superhet (Threc-valvej ., —
Universal £5 Buperhet (Three-

valve) . e =]
¥. J. Camm’s A.C. Superhet 4 ., 21.7.37
F. J. Camm’s Unlversal £4 Super-

et 4 i -
Quahtone i Umversul Four ‘ 16.1.37
Four-valve : Double-sided Blueprint, 1s. 6d,
Tush Button 4, Battery Model ., }22 10.33
Push Button 4, A.C. Mains Model e

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

Simple $.W Onc-valver .. .. 23.12.39
Two-valve : Blueprints, 13, each.
Midget Short-wave Two (D, Pen) —
The * Fleet” Short-wave Two

(D (HF Pen), Pen) .. .. 27.8.28
Three-valve : Blueprings, 1s. each,
Experimenter’s Short-wave Three

(3G, D, Pow) .. . . 80,7,38
The Prefect 3 (D, 2 LF (RC and

Trans)) ., -
The Band- Spre'\d S.W. Thrce

(HF Pen, D (Pen), P’en) .. 11038

PORTABLES.

Three-valve : Blugprints, 1s. cach.
J. Camm’s ELF Three-valvo
1’ortablc (HF Pcn, D, Pen) —
Parvo Flyweight degct Ports

able (8G, D, Pen) e e 3,630
Feur-valve : Blueprint, 15,
"]mp" Portable 4 (D, LI‘ LF,

(Peca)) .. . . .o 19.3.3%

MISCELLANEOUS.
Blusprint, 1s.
8.W. Converter-Adapter (1 valve) e

PwW4?

PW40
w52

PW43
PW42

PW4i
PW59

PW60
PW73

wWos

Battery Operated.

Pwsas

PW3sA
rwg

PW30A
PW63
PWe8

TWGS
PW77

T'Wsg

PW4BA

AMATEUR WIRELESS AND WIRELESS MAGAZINE
GRYSTAL SETS.

Biueprints, 6d. each.

Four-station Crystal Sct .. . 23.7.88
1934 CrystalSet .., .o ve he
150-miic Crystal Set e . —_—

STRAIGHT CETS. Battery Operatod”
One-valva : Blueprint, 1s.
B.1B.C. 8pecial One-valver s
Two-valve : Blueprints, 1s. each.
Melody Rau;zcr Two (D, Trans).,
Full-volume Two (SG, det, Pen) .,
Lucerne Minor (1), Pean) .. .e
A Modern Two-valver .. oe

Three-valve : Blueprints, 13, each.
£6 58. 8.G.3 (8G, D, Trans) . ==
Lucernc Ranger(ﬁ(} D, Trans).. —
£5 be. Three: De Luxe Version

(8G, D, Trans) .. 1¢.5.34
Lucernc Strax"ht. Three w R(;.

Trans) e
Clransportable Thrcc (QC Pou) —
Simple-Tune Three (8G, D l’en) June’s
Economy-Pentede Three (SG

R

Pen) . Oct, *33
“W.M." 1031 Staundard Threc

(8G, D, Pen) . bo —
£3 3s. ’.l'hrcc (8G, D Truns) oo Mar 34

1935 £G 8, Battery’ Three (84,

PTB Three (Pen D Ppn%’ . -
Certainty Three (“G en)  e. ==
Minitube Three (SG, D, Trans) .. Oet,"35
All};Ws)lve Winning Thiece (8G, D,

en “ P . . -

Four-valve : Blueprints, 1s, 6d. cach,
658, 1<our(§(} D, RC '1rnna) od
2HF Four (2 8G, D, Pen)
Seli-contained Four (8G, D, LI¢
Class B)
Lucerne Straight "Tour (SG D
LF, Trans) )
£5 b8, Battervl'our(I]F D QLF) Feb. ’3:)
The H.K. Four (84, SG, D Pen) -—
The Auto Straight Four (HI‘ Pen,
OF Pen, DDT, Pen) .. <« Apr.’36

Five-valve : Blueprints, 1s. Bd. each.
Super-qnality Five (2 H¥, D, RC,

Aug.'ss

Class B %t)mdmdyne @ SG D, LI‘, -
l\ew Class B Five (2 SG D LI‘
Class B) ¥ . . e

AW42?
AW444
AW450

AW387
AW388
AW392
AW428
WHM400

AW412
AWw422

AW435

wisg?
WA337

WH351
WM354
WM3T1L
WM389
WM393
WM390

WM 100

AW370
AW421

WM331
WM350
WM38L
WM3s4

WM40!

WM320
WM314
WM3L0

January Zchj ;Wﬁ(')__

These Blueprints are drawn full size.

Coples of appropriate
tlons of thesa sets can in so;
the following prices,
©f the Blueprint. A dash before the Blue)
ingdicates that the issue is out of print.

Issues of Practical Wirel
Amateur Wireless o Ad.
WirclessMagezine

The Index letters which

- tion appears : Thus
WIRELESS,
Wireless Magazi

Send (preferably) a8
of the blueprint, and the issue

Dept., George Newnes, Lm
ampton Street Strand. W.

1ssues containing deserip.
me cases be supplied. p.b

which are additional to the cost
1 prm Num

. 4d.” Post Pald
“precede’ the ﬁ’lueprint

Number indicate the peé;lodlca.l fin wlai)ch the descr IE
refe;

AW to Amateur Wireless. WM to

atal order to cover the cost

tamps _over 6d.

unacceptable) to PRAGTICAL WIR%:ILESS Blueprint
Tower House. South-

her

Mains Operated,
Two-valve : Blueprints, 1s. ench
Consoelectric Two (D, i’en)
Economy A.C. Two(l) Tmns)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. -
Mantovani A.C. Three (HF Pen,

D, Pen -—
£15 155, 1936 A'C. R'\dmﬂrum )

(HF, D, Pen)y .. . Jan. '36
Four-vaive : Blueprints, 1s 6d. each.

All Metal Four (2 8G, D, Pen) .. July 33
Harris’ Jubilee Radmgram ( F
Pen, D, LF, P) . . . May’8
SUPERHETS.

Battery Cets : Blueprints, ts, ﬁd. cach.
Modern iupcr Senior ..

'Varsity Four N, . 0ct. 733
The Request Ali- Waver | 0 .. June'36
1935 Super-Five Battery (Superhet) -~
Mazins Sefs : Blueprints, ts. 6d. each,
Heptode Super Three A.C. v May '3}
“W.M.” Badiogram Supe. A.C.,. -

FORTABLES.
Four-valve : Blueprints, 1s. 6d. each,
Tloliday Portable (S8G, D. LF,
Class B). —
Family Portable (III‘ D RC
Trans,

ra

Two 11", Portabio (2 SG, D,
Qray . Qo Y- .o -

Tyers Portable (8G, D, 2 Trans).. e

{HORT-WAVE SETS,
One-Valv> : Blueprints, 1s. each,
8.W. One-valver for America ,. 16.10,33
Rome Short-Waver 50 .e -
Two-valve : Biueprints, 1s. each.
Ultra-short Battery Two (SG, dct,

Pen oo Feb.’8
IIomc que Coil 7" wa(l) I’cn) e o]
Three-valve : Blueprints, 1s. each.
Worlid-ranger Short-wave 3 (D,

RC, Trans) .e -—
Expenmcnter s H-metrc %t (D

Trans, Super-regen) .. 0:8.34
The Cn:ncrhhort-“ aver (8G, D P) July ‘85

Four-valve : Blucprints, 1s. 6d. each.
A.W. Short-wavc World-beater
¢ILI" Pen, D, RC, Trans)
Empirc Short-waver (8¢, D, RO,
‘T'rans) ==
Standard Four-valve; Short-waver
(3G, D, LF, P) ., . o
Superhet : Biueprint, 1s. 6d,
“implitied Short-wave-Saper  ,. Nov. '35
Mains Operated.
Two-vaive : Biveprints, 1s. cach.
Two-vaive Mains Short-waver (D,
Yen) A.C. .
‘WM Long-w'xve Converter ..
Three-valve : Giueprint, 1s.
Emigrator (8G,.D, Pen}A.C. . —
Four-valve : Elfueprint, 1s. 6d.
gtandard Four-valve A.C. Short.
waver (8G, D, RC, Trans) .. Aug. '3

MISCELLANEOUS,
S.\g}. One-valve Converter (Price

13.1.40

3 Xy é . [ X3 T
Enthusiast’s Powe'r Amplifier(1/8) -—
Listener’s S-watt A.C. Ampliticr

(1/6)
Radio Unit (2v ) for \VM302 (1/-) Nov, 135
Harris Electrogram bnttcry am-

plifier (1/-)
D¢ Luxe Conmcert A.C. Electro-

gram (1/-) « Mar,’36
Nt;w/ stylo Short-wave Adnptcr
Trickle Chargor (6d ) :‘. =
Short-wave Adapter (1/-). . . —

Superhet Converter(1-/%, . .o i
B.L.D.L.C. Short-wave Converter

(1/-) ), oo May '86
Wiison Tone Master -’ oo June”’36
The W.M. A.C. S8hort-wave Con-

verter (1/-) . o 0% -

22,739

AW403
WM286
WM304

AW383
WM374
WM£01

WM329
WM386

WM375
WM395
WHLL07
WM37Y

WM359
WM366 -

AW393
AW447

WM363
WM367

Batiery Operated, -

AW {29
AWYS2

WM402
AWy

AW335

AW438
WAL390

AWi36
Wh313
WM383

WM307

AW453
W38

WM352.

WM3591

AW320
WM3s7

WM392
W398

WA390
WHM40S
WH388
AW402
AW456
AW457

WM105
W08

WM 08
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Speaker Matching

‘“I have a receiver with a valve in the
output stage, which, according to the
maker’s lists, requires a load for proper
matching of 4,000 ohms. The speaker
which 1 wish to use, and which has given
me very good service for a long time, is
rated at 1,250 ohms, and so that I can get
the best from it I should like to know what
ratio of transformer must be used. The
speaker has a transformer with various
terminals giving different ratios, but on
test I do not seem to notice a great deal
of difference. But I should like to use the
proper ratio and should, therefore, be glad
if you could give this.””—S. G. (Bolton).

OR the speaker and valve load in

question the ratio of transformer
required is approximately 2.7 to 1. Your
tests were probably made with the low
ratio tappings, and these may all have
heen round about 3 to 1, and thus you
would fail to notice a great deal of difference
in the results. The formula for obtaining
transformer ratio for speaker matching is:

Total valve impedance

Ratio= \/ 2x
Speaker impedance.

This formula applies to moving-coil speakers,
and it is usual in the case of the old-pattern
horn -or reed type of speaker to take the
total valve impedance only, and not
double the impedance as in the above
formula.

Double Decoupling

¢ JIs there any objection in the arrange-
ment shown in my sketeh for decoupling
a detector stage? I have used a 50,000
ohms anode resistance, with two 25,000
ohms decouplers, having 2 mid. fixed
condensers from each side of the decouplers
to earth. It seems to have cut out the
trouble I was 'experiencing, but I am
wondermg if there is any drawback in
using such a scheme.””—L. J. H. (Hinckley).
HERE is nothing wrong in the scheme,
but you may find that you could have
obtained the desired end in an alternative
way. You have used two series resistances,
and two condensers which are, in eﬂ'ect
in parallel, and thus one resistance of
50,000 ohms and a 4 mfd. fixed condenser
may have worked just as well. On the
other hand, there is sometimes a difficulty
in removing instability by simple decoupling
schemes, and a double circuit such as that
you have tried may have to be used. It is
generally better, however, to try to find
the cause of the troublo so that normal
methods may be applied, rather than to
use elaborate decoupling gchemes.

Negative Feed-back

I wish to apply negative feed-back to
my push-pull amplifier, but am uncertain
regarding the proper method of doing so.
Could you give a circuit and values for the
necessary componenfs ? 1 am using two
Osram KT.66's in the output stage.”’—
D. L. (Dunstable).

/
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F you are using transformer coupling
in the push-pull stage, you should
employ onc of the split-secondary L.F.
transformers so that each “leg” of the
output stage may be isolated. The feed-
back components are merely a resistance
and condenser joined between anode and
grid, and to enable the decoupling to be
applied the feed-back is taken to the centre
or low-potential end of the grid winding
on the transformer. Therefore, with the
gplit second transformer, each low-potential
cnd is joined to earth through a 5,000-ohm
resistance, and a resistance of 100,000
ohms is joined from the anodes of the
output valves through a .25 nfd. condenser
to the low-potential end of the grid winding.
Itis rccommended that a 100-ohm resistance
be joined in cach anode lead if you have not

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 ditliculties
arising from the construction of receivers
described in pur pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obvious reasons—
(1) Supply circuit diagrams of complete
multi-valve receivers,
(2) Suggest alterations or modificatichs of
receivers described in our contem-

) ) ) )
[Pep—

poraries.

(3) Suggest alterations or modifleations to

commercial receivers,

(4) Answer queries over the telephone,

.{5) Grant interviews to querists.

A stamped addressed envelope must be
enclosed for the reply. AR 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,

Strand, London, W.C.2. The Coupon must be enclosed
with every query.

-

4

1@

already done this, and furthermorc that a
100,000-ohin  resistance be shunted across
each half of the secondary winding.

Reaction Control

“1 am having difficulty in getting
smooth reaction on the set. I have tried
all condensers, but they do not appear to
make things better. The coil is an old
pattern (I belicve home-made) and I wonder
if this is the cause of the trouble. Can you
suggest any improvement or way out of the
difficulty ? ’—B. M. (Southampton).

HE rcaction winding may be too large,
and thus need a very small capacity
for reaction control purposes. We suggest
you first make certain that H.F. choke
and grid condenser and leak are suitable,
and then try the effect of a smaller winding.
These remarks only apply if the rcaction
is fierce, that 1is, oscillation takes place
before the signal has been built up to
snfficient volume. If, however, it is
difficult to make the set oscillate, even
with a large condenser, then the reaction
winding is too small or 1s too far away from
the grid winding.

391

Faulty Smoothing Condenser

““I have a small ¥Universal mains set
which has developed a fault in the form of
very rough music and speech, the latter,
in fact, being almost indistinguishable.
I wonder if you can, from this, tell what is
wrong with the set and how to cure it.
I am using it on A.C. supply, 240 volts.””—

H. (S.E.11).

HIS trouble sounds very much like a
raw A.C. supply getting through to
the set—that is, ineftective smoothing.
We imagine that the receiver is one of the
“ Midgets ” with a field speaker winding
used as a smoothing choke, and think that
the most likely cause of the trouble is an
open-circuited smoothing condenser. This
is, no doubt, an electrolytic, and we suggest
that you try the effcct of connecting a new
electrolytie condenser between each side
of the field and earth. This will no doubt
curc the trouble.

Valve Screening

““I use in my set a metallised valve in
the detector stage, but am troubled by
instability. When I was testing round the
set 1 found, however, that when 1 held
my hand tight round the detector the
trouble stopped, although the valve is
metallised and I have connected the correct
filament pin to earth. This is indicated
by a label ‘ E’ stuck on the valve., Can
you suggest why the metallising fails to
stop the trouble in this case, and why my
hand does do it?>—B. D. R. (Newport,
Mon.).

THE metallising is generally carried down

on to the bakelite valve base and a
ing of wire is taken round the point where
glass and base join, and this wire is taken
to the filament pin. If the glass bulb has
become loosened, or has broken, the
mctallising may not be joined to the
filament pin, and thus is not being earthed.
On the other hand, the metallised surface
may have fractured at the point where the
wirc makes contact, and this is having the
samec effeet. Probably the best solution
is to obtain onc of the small aluminium
valve screens and place this over the valve
and carth it, when your trouble should be
removed.

REPLIES IN BRIEF

The following replies to queries are given in
abbreviated forin either because of non- complidnce
with onr rules, or because the pointraised is not of
yeneral interest,

[ ST e p——p—
Pors ot o1 1

1o

E. A. M. (Denton). Driefly, the anode current flow
is controiled by the incoming signal, resulting in an
anode current variation. This variation, flowing
through the anode load, results in voltage differences
atcross the load, and these arc passed on to the next
stage.

P N. R. (Gravesend).
blueprints of cominereiul reeceivers,
write to the makers,

6. T.(W.2). You will probably find that the trouble
is due to the transmitter, and is one of the difticalties
met with in the new arrangements caused by the war,
There is no cure.

A. E. (Kenfig Rill). The amplifier will work with
any good pick-up sueh as that mentioned by vou.

W. (Leeds 12). The dise maehine is now obsolete
and in any case there are no television transmissions
now,

J. B. (Southampton). We would not advisc the
modification. Could you let us have your rcasons,
when we may be able to suggest some alternative
scheme? A stamped, addressed envelape will ensure
a postal reply.

W. T. (Edinburgh). We have no details of the
particular set and therefore cannot give instructions
for modifying it.

We are unable to supply
Yon should

1) -

1

3

The coupon on page u: ot cover
i must be attached to every query.
'w

arass

)
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THF majorily of resistors are colour-
coded by having the body painted
one colour, one of the ends coloured, and a
dot or a band of colour round the body
about the centre point. There ave, how-
ever, several manufacturers who are adopt-
ing a somewhat different procedure, and in
place of colouring the enlire component,
rings or bands of colour are placed al one
end. In this case the first colour band is
the equivaleni of the body colour, the nex!
is the equivalent of the lip colour, and the
remaining band is equivalent to the usual
dot. The three bands are thus vead in
order—body, lip, dol. The colour refer-
ences are repealed for the benefit of those
who are not familiar with them :

COLOUR FIGURE No of noughls

Rlacl: .. ... 0 .. 0

Broum .. o L e 0

e o4 .02 .. 00
Orange .. .. 3 .. 000
Yellow .. .. 4 .. 0000
Green o .. B L. 00000
Blue o o .. 000000

6
Violet .. =
Grey o) .. 8
White <. .. 9

H.F. Chokes

HEN using an  all-wave receiver
some difficulty is often experi-

enced in obtaining smooth reaction effects
on all wavebands.  The use of a properly
designed all-wave choke should, however,
ensure that the choking effect is adequale,
and if such a component 1s used, and reaction
is erratic, attention should be paid o
olher components in the delector slage.
If, however, any doubls exist as lo lhe
sutlability of the choke the idea of con-
necting special shori-wave chokes in series
at each side of the choke should be tried.
Another idea which is not oflen seen n
practice is {0 include a low-value non-
inductive resisiance on each side of the
choke, in place of the short-wave chokes.
Values up to 5,000 ohms may be lried.

Microphone Leads
HEN using a microphone and it
5 desired lo place this  some
distance from the amplifier, it is quite in
order lo use long leads, provided ihat
they are screened. {f a lransverse current
irpe of instrument is used, the transformer
and ballery associated with the mile
should be placed as mear to the insiru-
ment as possible, and the secondary then
connecled, via the exlension leads to lhe
recetver. . Do not use the long leads on the
pnmwy side, as his may give rise lo
various troables apart from the introduction
of hum.

Classified Advertisements

Advertisements are accepted for _these
_columns at the rate of 2d. per word. Words
in black face and/or capitals are charged,
double this rate (minimum charge 2/- per
paragraph). Display lines are charged at
4/- per line. All advertisements must he
prepaid. All communications should he
addressed to the Advertisement Manager,
“ Practical Wireless,” Tower ouse,
Southampton Street, Strand, London, W.C.2

RECEIVERS, COMPONENTS AND
ACCESSORIES

RADIO CLEARANCE, LTD., 63, High Holborn, W.C.1.

BRITISH BELMONT 8 Valve plus Magic Eye All-
Wave A.C. Superbet Chassis, 4 wave-bands, two
short, medium and long, fitted latest Muliard Octal
Base American type Valves.
Size of Chassis, 134” x 10" x 3".
and Knobs, but less Speaker.
Chassis only, £5/19/6 cacl.
Speaker for above, 17/6 each.

RICE-KELLOGG SENIOR 12" Moving Coil Speakers, 20
watts, 1,000 ohms, 11 ohms Speech Coil. Withont
Speech Transformer, 32/6 ; with Fransformer tapped
3,000 ohms and 7,000 ohms, 35/-.

GRAMPIAN 10" 10 watt, 2,500 ohm Encrgised
Speaker, Heavy Cast Irame 5 .. 15/=¢ach
With heavy- duty Pentode Speech Transformer
17/6 each
Heavy-duty Speech Transformers, Pentode Matehing
2/11 each

Supplied with Valves

PLESSEY 2-gang Straight Condensers .. 1/6 each
Ditto, 3-gang .. ofs .. 2/-each
PLESSEY Motor Drlvc Press Button Unit. Supplied
complete with 8-way Press Button Control. Trecigion
job throughout. First Grade Motor. A.C. 24 volts
21/- each

POLAR } meg. Volume Controls, with 8.P. Switch
1/6 each

Ditto, with D.P, Switch .. 5o .. 1/9 each
YAXLEY type 4-pole 3-way Single Bank Switehes
9d. each

2,500 ohm Fields Coils 9d. edch
1 (One) gross Assorted Resn:tances 5/- per gross
Metal Chassis Drilled. 15* x 6" x 13" and 1117 x 8" x 237
1/6 cach

Push Back Wire N, .. 12yds. 10d.

ROLA P M. Speakers, luteﬁt type 7iin. Cone, with
Pentode Transformer .. Boxed 14/6 each
Cloek-faced Dials, 5” x 3}, \\xth prmted J-wave scale
Ox-Copper Iscutcheons ‘\nd Glass. . 3/6 each
Ditto, less Escuteheons . . 2/6 each
Horizontal dials, with plain scale 41 X 3} and pomwlr

1/- cach
100[t. Copper Aecrials, Insulated .. .. 2/-each
FILAMENT TRANSFORMERS, input 200-250 volts,
output 4 volts 4 anips, 4 volts 6 amps .. 4/11 cach

G.E.¢. Mains ‘Transformer, American windings,
350-0-350 volts, 65 m.a. 5 volts 2 amps, 6.3 volt 2.5
amp. Suitable for replacements in G.IL.C. models

5/6 each
24 mifd. Can type Electrolytics, 450 volts working

1,6 each
PRESS BUTTON UNITS with G Press Buttons, ready
for wiring iuto set, with cirenit .. 4/11 each

Stranded Push-back Wi ire, 1d. per vard, 12 yards 10d.

CHASSIS Mounting Valve Holders, Anerican, 4-, 5-, 6-
and 7-pin, 4d.each. Octals6d. cach, Toctals 10d. each.
7-pin English type, 3d. each.

ROTHERMEL Pieczo Crystal Speakers, 7iin. Conc.
List 53/-. Our price, 10/6 each. 10in, Coue 12/6 each.
POLAR N.S.F. 1 watt resistanees, 4d. eacli, 3/9 dozen,
All sizes up to 2 meg.

WEARITE MAINS TRANSFORMERS, R.C.B. type.
350-0-350 v. 80 m.a., 5 volt 2 amps, 6.3 volt 5 awps

6/11 cach

Type R.C.4. 500-0-500 v. 150 m.a, 4 volts 2 amps,
4 volts 2 amps, 4 volts 2.5 amps, 4 volts {5.06 amps,
21/- eact
Awmerican Wind-
6 volts 3 amps., 5 volts

PHILCO MAINS TRANSFORMERS.
ings, 330/350 volts 66 m.a.,

2 amps. o0 bo . .. 5/=each
Ditto, but 80 ma. .. . . .. 6/6cach
Dxtto but 80 m.a. .. 0 w. 1/6 each
WEARITE 110 k/c 1.F, Transl”ormers <. 1/scach
AMERICAN C.T.S, Volume Controls, flnest made,

divided spindles, length 2}in. 2,000,
5,000, 10,000, 25,000, 100,000 2/ each
Wire-wound 5 watt (less sth,ch), 10 000, 25 000 ohms,
2/« each
PLESSEY DRY ELECTROLYTICS, CAN TYPE.

with switeh,

12 x 16 mfd, 350 volts working .. .. 1/6ecach
G x [ 500 volts “orl\m« .. .. 1/6each

., 450 volts working .. 0 1/6 each
8 x 8 \ 8 mfd. 500 volts working .. .. 2/tteach

16 x 8 x 4 x 4 mfd. 500 volts working .. 2/11 each

12 x 8 x 8 x 8 x 8 mfd, 500 volts working  2/11 each
16 mfd. 450 volts working .. . .. 1/3each
16 x 16 mfd. 350 volts working .. 1/3 cach

(Continued in next column)

RECEIVERS, COMPONENTS AND
ACCESSORIES

(Continned from previous column)
B.l. Wire-end type, Bias Electrolvtlcs
50 mifd. 12 volts e 1/6 each
50 mfd. 50 volts o . 2/-each
Tubular Wire-end non-indictive papcr " all sizes up
to 0.1, 5d. each, 4/9 dozcn.
Metal Case 1 hole fixing Elc"trolytlc Condensers,
550 volts working, 8 mfd. .. . 3/-each
STANDARD TELEPHONE HEADPHONES. resistance
2,000 olims and 4,000 ohms 6/11 pair
Volume Controls, 1,000 and a,OOO ohms, with switch,
1/3 each
.0005 3-gang Tuning Condenser Units, with trimmers.
1/9 each
PLESSEY Energised Speakers, 10in. Cone, 2,500 and
1,000 ohm field, with trans. L8 12/6 each
Gm Cone, 2. 51)0 and 1,500 ohra ﬁcld 5/11 cach
RUBBER GROMMETS" .. 4d. dozen
BATTERY Output I’entodes, well- lmo\\ n make.
4/8 each
BATTERY Double Diode Triode, well-known make.
3/11 each
RAYTHEON First-grade Valves, largest stockists, all
types in stock, mcludm" Glass Scries, Glass Octal
Series, Metal Senes Bantom Series, Single-ended

. Metal Series, and Tesistance Tubes, all at most conie

petitive prices; send for Valve Lists.

All Orders Must Include Suflicient Postage to Cover.

Hours of Business: 9 a.m.—6 p.m. Weekdays. Salur-

days 9 a.m,—1 p.m.

RAD!O CLEARANGCE, LTD., 63 High Holborn, London,
W.C.1. TELEPHONE : HOLborn 4631.

SOUTHERN RADIO'S BARGAINS.

ALL GUARANTEED. POSTAGE EXTRA.

/ —DParcel of useful Compounents, comprising
1~ Condensers, Resistauces, Volume Controls,
Wire, Circuits, ete.  Value 25/-. 5/- per parcel.

|5/ —>Serviee Man's Component Kit.  Llectrolytic
~ Condeunsers, Volume Controls, Resistances,
‘Fubular, Mica, Paper Condensers, Valve Holders, ete.
120 (utulos contained in strong carrying case, 97 x
77X 77, 15/- the Kit. ’

2'/ ~—>Small Trader's Parcel of Components. 150
~ Articles comprising all tvpes Condensers, Valve
Holders, XResistances, Chokes, ete.
Yalue 85/-. 21/- the parcel.

5 / —100 Wire-end Resistances, assorted capacitics,
=~ 1 and 1 watt, 6/- per 100.
LELSEN; Ormond Loud-speaker Units, 2/6;
Cr\shl Sets, 5/G; Westectors Tvpe W2 ‘) 2/6;
81nfd. Llecbrolvt c Coudcmers, 500 volh 1/8. Cr\'stnl
Detectors, 2/- ; Crystals, 6d. ; Marcoui V24 alves, Od.
2/ —Tool or Instrument Carrving Cases, ex
=~ Goverument Stoek; Wood 9" x 7" x 77, 2/-,
SPECIAL Offer, Lumted Qunutltv Torch DBulbs
3.5v., 21/- pex 100 ; 2.5v. and 3.5v., 17/6 per 100,
OUTHLERN RADIO, 46, Lisle Street, London,
W.C. Gerrard 6653.

Coils, Wire,

AUXHALL.—All goods previously advertised are
still *available ; send now 'for Jlatest prlce list,
free.—Vanxhall Utilities, 163a,Strand, W.C.2

BANKRUPT BARGAINS. Drand new 1939 models,
makers® sealed cartons, with guarantees, at less
40 per cent. below listed prices; also Midgets, port-
tables, car radio. Seand 1id. stamp for lists.—Radio
Jargaing, Dept. P.W, 261-3, Lichficld Road, Aston,
Birmingham,

5/-

BARGAIN PARCEL coinprising Speaker Cabinet,

Drilled stcel Chassis, condensers, resistances
and many other useful compouents. Worth £2.
Limited number. Postage 1/-—Bakers Selhurst
Radio, 75, Sussex Rd., South Croydon,

OULPHONE RADIO, Ormskirk.
goods only.
‘lpeqkers,

1940 Brand, New
Cotlaro motors 12in. turntable, 25/-.
calves, reeeivers. 13d. stamp lists.

LOUDSPEAKER REPAIRS

QOUDSPEAKER repairs, DBritish, American, any

make, 2{-hour service, moderate prices.—

Sinclair  Speakers, Pultency Terrace, Copenhagen
street, London, N.1,

LPAIRS to moving coil speakers,  Cones/coils
fitted or rewound. Yields altered or wound.
Prices quoted, including elimpators, Pick-ups and
speaker transformers re\\ound 4/8. Trade invited,
Guaranteed satisfaction. Prompt service,
L.S. Repair Service, 5, Balham Grove, Loudon, 8.W.12,
Battersea 1321,
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Quality Amplifiers
HIZ design of an amplitier to
deliver really good quality has
been discussed before in these pages.
Usually it is recommended that a very
high audio output be aimed at, as the
amplifier may then be run well within
its capacity and better quality thereby
obtained. For many domestic pur-
poses, however, a PX4 type of valve
will deliver sufficient output to enable
the valve to be run within its maxituuni
rating and still provide sufficient
volume for normal purposcs. DMany
listeners. in fact, do not like a loud
signal, especially for talks and similar
items.  They prefer a quiet, subdued
output wlich must be listened to
without any backgrouud of talking or
other noises. For these purposes the
amplifier deseribed in this issue will
be found ideal, the maximum rated
output being (fully loaded) 3.5 watts.
The valve is, of course, of the type
‘having an anode dissipation greater
than 10 watts and accordingly a
licence has to be obtained in order to
purchase it. This is not a difficult
proeedure, however, and it will ouly
talke a few days to obtain the regunired
permit. There are, however, many
amateurs who already have a valve
of this type by them or an equi-
valent, and this may be used without
ditficulty. Theamplifier has been built
from spare parts, but a fully detailed
list of parts used is included for those
who wish to reproduce the original
design.

Drama and Feature Plans for

1940

ISTENERS are to hear mwore serial

playslike ““ The Four Feathers,”” more
extracts from current stage plays, more
comedics of the Wodehouse kind. and more
radio documentaries like ‘“The Shadow
of the Swastika.” These are some of the
prospects held out by the B.B.C.’s Drama
and Feature plans for the New Year.

Val Gielgud. Director of Drama. is
pursuing his policy of introducing frequent
racio serials owing to the great populavity
of * The Four Feathers,” *‘ The Count of
Monte Cristo,” and ¢ Seenes from Pick-
wick,” all of which have had an immense
listener following. Recently  Norman
Edwards’s specially written serial thriller,

“*Curiouser and (,uriOHSer, >’ began. Another
projected serial is *“ White Vel\'et ” by
Nax Rohmer. Anthony Hope's Prlsoner
of Zenda” is to be followed by its com-
paion romaice, Rupert of Hentzan.”
Kipling's * Juugle Book 7 will. like the
““ Just So Stories,”’ be serialised for broad-
casting.

The last act from Shaw’s latest plav,
“In Good King Charles’s Golden Dayvs,

a week, at
WLW as
late-hour programmes, comes on the air.
spoken by King Whyte, who is pictured above.
been called for military service in the Canadian Forces, and his

ON ** MOON RIVER"”

*“ Moon River, a lazy stream of dreams ...”

12.30 a.m., E.S.T.,
* Moon River,”

place has been taken by Lon Clarke.
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Tower House, Southampton Street, Strand i
Ww.C.2. 'Phone: Temple Bar 436 H
: Telegrams: Newnes, Rand, London 8
Registered at the G.P.O. as a newspaper and ¢
! for transmission by Canadian Magazine Post. $

The Editor will be pleazed to consider articles ofa H
practical nature suwitudle for publication in }
PRACTICAL WIRELESS. Such arficles shovld be "
writien on one side of the puper only. und showld ;
eontuin the nunie and address of the sender. Whilst i
the Editor does not hold himself vesponsible for ¢
manuseripls, every effort will be made to return *
them if a stamped and addressed enmvelope 1is :
enclosed.  All correspondence intended for the
Fditor should beadiressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Lid., Tower House,
Southanpton Street, Strand, W. ¢

Owing to the mpzd progress in the design of ;
wireless apparatns and to our efforts to keep our i
readers an touch withthe lutest developments, we give
no warranty that apparatus deseribed in our
columns is not the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS 18
specifically reserved throughout the countries siyna-
tory to the Berne Convention and the U.S.A
Reproductions or imifations of any of these are
therefore expressly jmbuhlen PRACTIOAL WIRE-
LESS {ncorporates ** Amateur Wireless.”
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Seven nights
these words are heard over
one of the most consistently popular
The words were
He has now

4 is shortly to be broadcast. with
i\ Irnest Thesiger and lrene Vanbrugh
~in the leading parts.
! “Songs of the British Isles”
= UR Bill,” from the Cotswolds
and ¢ Charlie” from Devon-
shire will compére the seventh of the
series of programmes entitled ¢ Songs
of the British Isles,”” which will be
presented by Gwen Williams and
George Lestrange on January 28th.
The programmes comprise folk songs,
traditional and national airs and
dialect songs of England, Scotland
Ireland and Wales.

In the seventh of the series, three
of the best-known singers from their
respective countrics will take part.
They are James McCafferty fromn
Northern Ireland. John Tainsh from
Scotland, and Haydn Adams from
Wales. The flag will be kept H)ing
on belialf of England by the conmpeéres,
“Qur Bill” and “ Charlie.” plaved by
Freddie Grisewood and Charles Wre-
ford respectively. They will be lieard
in dialect and will probably sing a
song or two also. The B.B.C. Theatre
Chorus. trained by Charles Groves. and
the B.B.C. Theatre Orchestra will be
conducted by Stanford Robinson.

Return of Glasgow Orpheus
Choir
OVERS of choral singing will, on
January 27th, Welcome back for
their second war-time broadeast the
famous Glasgow Orpheus Choir under
Sir Hugh S. Roberton. The Choir will
begin its programine by paying tribute
to the memory of Robert Burns in the
anniversary week of his hirth by slngmu
Granville Bantock’s arrangentent of *“ Scots
Wha Hae.” It is a tradition of the Choir
to sing the old Scottish tunes to which the
metrical psalms used in Scottish churches
have been set. In this progranmme the
tradition will be represented by the tune
“Crimond.” Items specially arranged for
the women’s voices of the Choir will also
he broadcast and a selection of other choral
music will include Gaelic month music.

Crosby Band on ¢ Caravan” Series
OB CROSBY and his band have
replaced Benny Goodman’s orchestra
on the weekly *‘Caravan? series over
WLW and NXBC, which begau on Saturday,
Jannary 6th. at 10 pm., EST. Helen
Ward, songstress, and the Bobcats, ‘¢ jive »
group within the band, will he featured.
Bob, brother of the illustrious Bing,
has had a rapid rise to popularity since
organising his ontfit several vears ago,
Exponent of the Dixieland type of dance
musie, his players are considered out.
standing interpreters.
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Fig. |.—A device for cuiting bass in a iransformer-coupled amplifier.

T has often been explained in these pages
that bass attenuation can be effected
by reducing the value of the coupling

coudenser Cin aresistance-capacity-coupled
amplitier,  The same result, it should be
noted, can be obtained by reducing the
value of the grid leak R (See Fig. 2). This
can bhe explained by considering the con-
deuser C and the leak R in geries as a kind
of fixed ratio potentiometer. By decreasing
the value of C the impedance of that arm of
the potentiometer is increased to a greater
extent for low notes than for high, and
the voltage available across the resistance
R will be reduced tor low notes, wlereas for
high notes theve will be little change. If,
however, the value of the resistanee R
is reduced, the relative inipedance
ratio will be altered in exactly the
sume way, 1t is not possible to
give actual values, but interesting
experiments in tone control can
be made by teving the effects of
various values of grid leak.

Bass cut in the case of a trans-
former-coupled amplifier may be
achieved by connecting avesistance
of, say. 10,000 to 20000 oluns in
series with the primary winding,
hetween the winding and the anode
of the valve, and shunting this resistance
with a condenser of {rom .01 to 02 iutd.
capacity.

The effect of a vesistance alone would he
to 4nake an overall drop in volume, but tite
presence of the shunting eondenser permits
a greater propertion of the higher note
energy to reach the transformer, whilst
cuergy corresponding to the lower notes
will be to a greater extent absorbed in
the resistance (Fig. 1).

Fig. 3 shows a bass booster {for use in a
resistaice-capaeity-coupled amplifier. it
will be seen that the anode vesistance is
divided into two portions : R, which should
be approximately equal to  the valve
impedance, and Ry, of about twice the value.

R, is shunted by a condenser of .06 to

<B-

Fig. 4.—The arrangement for a simple treble booster.
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Tone Correction

Various Forms of Filter, Corrector and Booster

.02 mfd. capacity.  As
far as bass notes are
concerned, the impedance
ot the coupling resistance
is R plus Ry, and full
amplification is obtained.
Yor the higher notes,
however, the impedance
is less bhecause of the
capacity shunt, and amp-
lification will be reduced.

High-note Compensation

The effect of very selective tuning eircuits
is to cut the side bands corvespouding to
the higher audio frequencies. To an extent
this loss of upper register can be com-
pensated for by employing a pentode-output
valve. A better and more scientific plan
is to use a low-frequency coupling which
amplifies high notes more than low notes.

e

Fig. 2—In an R.C. g

coupled amplifier, the 3
reduction of ecither C

or R will reduce the c

bHSS response.

In the case of a resistance-capacity-
coupled stage, this can he achieved by
using, instead of a pure anode resistance, a.
resistor in series with an inductance of
about half a henry, the resistance heing
approximately equal to the valveimpedance
(Fig. 4). Here the impedance of the circuit

increases with frequency and is therefore
greater for high notes than for low. " Since
the overall amplitication depends upon
eirenit
cirenit,
greater

the impedance of the external
compared with that of the total
the gain for high notes will be
than for low.

This arrangement has
one grave disadvantage,
however, in that this
vising characteristic  is

aperative over the whole range of audia
frequencics, so that very high frequencies,
including the squeals of atmospheries and
the whistles of heterodyning stations
will be very much over-accentnated. For-
tunately. it is not difficult to avoid this
effeet.  The method is to adopt a cireuit
which, indeed, amplifies the high notes
more than the low but only up to a cerfam
frequency. above which the high notes are
not amplified but actually suppressed.

Frequency Cut-oft

The cirenit is shown i Fig. 5, and is
similar to that in Fig. 4, with the exception
that the inductance awvn is tuned by a
small condenzer, The values of the in-
ductance and condenser ave so chosen that
this part of the circuit is taned to a fairly
higli audio frequeney, in the neighbourhood
of 41,000 cveles. At
or about, that fre-
quency the cireuit g
will give maximum 3
amplificatior  and 1
will  thus replace 3
much of the bLigh
note characteristic.
Above 4,000 cyeles,
however. amplifica-
tion rapidiy falls oft
until there is more Yoas

Fig. 3.—A bass booster for an R.C. coupled

circuit.

or less complete cut-off. The actual
resonant frequeney of the cirenit can he
adjusted to suit individual needs, but it
will be found that the figure suggested
gives a very satisfactory degree of correction
and at the same time aveids heterodvne
whistles to a very great extent.  Certainly
all whistles of frequencies above
6,000 will be suppressed.

For this cironit the induectance
may be an ordinary high-frequency
choke, but the value of the con
denser must. be chosen by experi-
ment unless the makers of the
choke publish speeific information
on this point.

Fig. 5.—A treble booster giving a definite high-note cut-off
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and Filters

Circuit .are Discussed in this Article

Another formn of heterodyne eliminator
which has been used is the tuncd-acceptor
circuit., This consists of an inductance
and variable condenser in series, and is
connected in parallel with the circuit frony
which it 18 required to e¢liminate the hetevo-
dyne whistle. Thus, the acceptor may
be connected across the resistance of an
R.C. coupling, ov in parallel with the loud-
speaker. By tuning the cirenit to the
frequency ot the whistle it is desired to
suppress. the acceptor achieves a very
low impedance to energy of that particular
irequency, which is thus by-passed trom
the anain ecircuit. The arrangement is
shown in Fig. 6 ; the inductance may have
a value of about half a henrv, while the
condenser may be of the pre-set type and of
001 mfd. capacity. This circuit sufters
from the disadvantage that it isx only

Fig. 1.—A low-pass filter for eliminating heterodyne
whistles in the output stage.

operative at one particular heterodyne
frequeney, nawely, that to which it is
tuned. [t is troe that it may be retined
for other frequencies, but this does not
fall in with modlern ideas of simplicity of
control. Present-day practice, therefore,
lavours another form of heterodyne whistle
eliminator, namely, a low-pass filter. which
is a cireuit designed to pass all audio
trequencies up to a certain value, after
whiclt there is a more or less sharp cut-off.
Such a circuit can bhe inserted at various
points in the receiver, cither between stages
or in the ontput cirenit. Where the filter
is to be added to an existing set, the latter
is the best position, and one of the many
comumereial forms may be inserted cither
in series with an ordinary high-resistance
speaker or in the primary circuit of the
output transformer.

A tyvpical form of this filter
shownin Wie. 7. Complete filter
units of thix type, designed to
cutoff at some detinite frequency
such as 3.500 or 5,000 cycles. are
obtainable. Fig. 8 indicates two

circuit is

PRACTICAL WIRELESS

of the receiver.
1t follows a resist-
anoe-capacity in-
tervalve coupling.
the bias for the
evid of the L.F.
amplifier bheing
furnished from
the resistance R,
Rs; should be
about 500,000
ohms. while the
ghunting conden-
gser (' must not
have a capacity exceeding .001 mld.
Any formn of volume controlwhich reduces
all frequenecies wniforuly will eventually
result in a serious loss of apparent strength
of both very high and very low frequencics,
aind the bass and very high frequencies
will heconte so attenuated that re-
production will be marred by the
over-preponderanee of the middle
frequencies. Of the numerous
methods put forward for avoiding
this defeet, the one here deseribed.
consisting ol an adaptation ot the
tuned-acceptor eircuit, is the most
satisfactory. The arrangement is
shown diagranimatically in Fig. 11.
R; 18 the wusnal volume-control
potentiometer, in this case applied
to a  gramophone piek-up. In
addition to the slider tapping,
which gives the control of volume.
theve is a pennanent tapping at
about one-fitth of the way from
the bottom cnd of the
potentiometer. Across
the bottom filth of the
potentiometer is con-
nected the acceptor
cirenit, which com-
prises an inductance
L of about 350 milli-
henrys. and a .53 wid.
condenser €, with a
variable resistance R,
of 5,000 to 10,000
ohms, all connected in
series. Theinductance
and condenser tune to
about 1.000 cycles—
the variable resistance
in series broadens the
tuning and mukes the
control operative over
a band of frequencies

alternative multiple-filter cir-
cuits.  Fig. 9 shows a typical
arrangement. using air-cored
chokes, employed as a scratch
filter with a gramophone pick-
up.

Tone Control

Another system of combining
tone control and whistle sup-
pression isshown in Fig. 10, and
consists of a resistance R,
inserted directly in the guid
cirenit of the fivst stage of the
low-frequency amplifier srction

ouTPUT

Fig. 6.—A tuned acceptor whistle eliminator.

in the neighbourhood of 1.000. When the
main stideris at the top of the potentiometer,
corresponding to big voluine, the effect of
the acceptor is slight, but at a lower
setting the proportion of the middle
register absorbed by the acceptor inereases
progressively, thus maintaining normal
tonal quality. An arrangement such as this
can very easily be made up by the amateur.
It is possible to obtain potentiometers with
two sliders. but. alternatively, the tapping
for the acceptor can bhe made by eameful
soldering.

As this is probably one of the cireuits
which will provide most interest for listeners
who are interested in cxperimental work,
on account of its rather novel form and the
use of non-standard apparatus, it might be
worth while to give one or two suggestions
as to the best method of finding the best
working values. TUse a standard volume-

control potentiometer (the value will be
(Continued on page 405.)

Fig. B.—Alternative arrangement of multiple filters.
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Locating Faults
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Methods of Tracking Down the More Ceneral Troubles Met
With in Receivers are Discussed by the Technical Staff

ROM the correspondence received by
the Query Service Department, it is
very evident that it is not ouly the

beginners who cxperience ditticulty in
locating receivihig faults which arise from
time to time. \While one can tully appre-
ciate a new-comer to the hobby being at a
loss as to the cause of the trouble, and the
necessary procedure to adopt to trace it,
it seems rather peculiar that. say, con-
structors of several vears’ standing cannot
(or will not) apply their knowledge in
such a manner that the fault can be localised.
Whether this failuve indicates that their
knowledge of radio only eovers assembling
a few components and wiring them up
according to a full-size hlueprint, or whether
it shows that, while their knowledge
might be quite sound, they lack the ability
to apply it in a systematic sense to indi-
vidual sections of a reeeiver, one cannot
say, but it is hoped that the Inief details
aiven in this artiele will help all to tackle
their problems in an active manner, rather
than sit down and adopt, so to speak, a
defeatist’s attitude, and send out frantic
S O8N )

As it is not, possible o tabulate all likely
defects and their syntptoms, some of the
more general troubles will be discussed, as
it should be possible, by applying a little
reasoning, to track dowu even obscure
faults by following the suggestions given
bhelow.  If some predetermined procedure
is adopted by the tester, he will ind, after
a little practice, that he will undertake to
service receivers or amplifiers large and
small with much more contidence than
when hit-and-miss methods were applied
at random. One’s abilities will, quite
naturally, be limited by one’s practical
amnd  theoretical knowledge, and so it
behoves all serious constructors, especially
the beginners, to take every opportunity
to increase their knowledge as much as
possible, These nights of black-out offer
eood opportunities for a little serious
reading of good text-hooks on the subject.

General Tests

When testing any appatatus which is new
or unknown, always take the precaution
of including a suitable {use in the H.T.
negative supply or, as in the case of a
mmains-operated receiver, apply a simple con-
tinuity test between H.T. positive and the
common negative earth line. This pro-
cedure will prevent any additional harm
heing done if, by chance, the fault is con-
nected with the H.T. supplies to the various
parts of the civeuit. With battery-operated
receivers, always make quite sure that the
H.T., I..T., and G.B. batteries are ahove
suspicion. One cannot always trust verbal
evidence on such matters, as it is not un-
known, as wvery many practical examples
have proved, for a faulty or dirty con-
nection or cell to be entirely responsible
tor various alleged faults.

If it is possible, make quite sure that all
wiring connections are secure and that all
components are so fixed that they will not
flont about or come adrify if the set is
turned over during further stages of its
examination, before applying any voltages,

No Signals
A multitude of faults ean produce this
annoving effect. Tf no special clue is avail-

able, then one must start at the very begin-
ning aud apply the following routine tests.
After bearing i1 nuud the above general
remarks, and before applying-any voltages.
remove each valve in turn and, with a
simple continuity tester, 7.e., a snwall dry
battery in series with a low reading volt-
metey, or a high-reading galvanoweter or
milliammeter, test the filanients or heaters
for continuity. If these tests do not reveal
any faults, replace valves and check current
consumption of receiver. This ean most
easily be doue by connecting a suitable

miliammeter i series with the H.T.
METER
<= @
=

Fig. .—Circuit of a test meter showing range-
increasing resistance R.

negative lead. For battery-operated sets a
meter having a maximum reading of 25 t0 30
mA’s should be sufficient, but for mains sets
a bigher maximum reading would he
advisable, say, 50 to 1000 nA’s, according to
the number and type of valves employed.

Biasing Voltages

Tf a reasonable total current consmmption
is indicated, that will denote that H.T. and
biasing voltages are morve or less satis-
factory, but this should be veritied by noting
mA-meter reading and vemoving one valve
at a thme and seeing what current it is
taking. This will be shown by the fall in
the meter reading. Note, this procedure
is not applicable to mains sets where the
currvent consumption of each valve should
be cltecked by connecting the meter in the
H.T. supply to each anode in turn.

These tests will also show if the H.T.
feed to each valve is complete, i.e., any
valve not indicating a current flow should
be subjected to further examination. For

example, voltage tests between anode and
H.T. negative and screening grid and H.T.
negative, when valves of the S.G. and
pentode tyvpes are being inspected. With
mains valves, the cathode circuit must
also be examined as a break in the bias
resistance or the connection between
cathode and earth (H.T.—) will also result
in ahseuce of anode curtent.

High anode current calls for careful
checks on anode and/or screcen voltages
and bias voltages. when such are applied.
High H.T. or low G.B. will be responsible.
while the opposites will produce low anode
currents.

1f the G.B. value is in order for the valve
concerned, then attention should be given
to the H.T. supply, which, if correct at the
H.T. battery or rectifier, is no doubt being
reduced to a low value by an unsuitable
value of resistance, i.e.. decoupling or
anode load.

Tt must be realised that when speaking
of H.'T. and bias voltages, any tests applied
to determine these values naturally bring
under obhservation all components in the
anode circuits, i.e., chokes, coils.
switches, coupling and de-coupling con-
densers, L.F. transformers, L.S. or primary
of output-transformer, and the reaction
eirenit, in the case of a detector.

On the G.B. side, one must also check up
on the continuity of the grid return circuit,
i.e.. the coil, grid-leak or secondary of
L.F. transformer.

Localising the Trouble

Assuming, at this stage, that the set
under test is a simple three-valver of the
H.F.-detector-L.F. type, the following
procedure should be adopted to limit the
field of tests to single stages, thus allowing
the tester to eliminate as many likelv
points of trouble as possible.

In this instance, it would he advisable to
coucentrate on the detector valve, and the
preceding HLF. stage and the ontput stage
can he cut out of cireuit in the following
manner. Connect the aerial through a
small tixed condenser to the connection

(Continued on page 405.)
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The Television Question Again
NCE again I put in the plea that the
television programmes should be
reinstated. I do not believe that our
enemies abroad would rely upon such an
indirect method of dirvection-finding as
using the television signal. I know that
aircrafr instruments have reached a stage
where theyar> independent of such methods.
In these days, when the black-out ig causing
most of the population to spend longer
periods at home in the cvenings, anything
that can be done to entertain theni shonld
be done. 'The television service, of course,
serves the Home Counties, but there are
8,000.000 people in Greater London. and
the reinstatement of the television service

might cncourage the sales of television
receivers, Somc hundreds of people at

present have expensive television receivers
which they canuot use.

The B.L.R.E.
UNDERSTAND from Sir Harold Moir
that the Institution of Radio Engineers
proposes to continue to hold its examina-
tions, and as far as possible assist in the
requirerents of commercial enterprises.
Meetings have, of course, been left in
abevance, although it is hoped to recom-
mence meetings very shortly.  Meanwhile.
papers which would have been read at
Members” Meetings are to be published in
the Journal of the Tnstitution. The
decision to push ahead with the publication
of the Journal was taken by the Council
after careful consideration, and although
war-time costs may affect the size of the
Journal, it wifl. henceforward, be published
at least once every quarter.,

In deciding to proceed with this matter,
the Institution claims to be the first Radio
Institution in the world, apart fromn the
American Institute of Radio lingineers,
whose activities are solely concerned with
Radio Fngineering who regularly publish
their own proceedings.

Torch Battery Prices
SEE that the Central Price Regulation
Committee have warned retailers that
they must not charge more than the prices
marked on most torch batteries, and that
such must nat ‘be oftered for sale at more
thanthat price. Such prices were, of course,
annomiced by the battery inanufacturers as
long ago as November 6th, and these in-
cluded certain price increases. The publie
are invited not to pay more, and to report
any cases where list pnees of British
batteries are exceeded.. Some of the
foreign batteries are, of course, dearer, and
it is not possible to control such prices.

Members of the public should be wary of

batteries the labels of which have been
tampered with.

The B.E.F. Programme
AVE vou tried the B.I.F. programme
now put out by the B.B.C on
342 metres ? 1 have listened to it on a
number of occasions, and found the alterna-
tive programme very good. I generally
finl that ¢~ transmission 8 marred by

By Thermion

slow fading. although 50, fax 1 have always
been able to * hold it.’ Many of my
friends, however, tell me that the_\' cannot
receive it at all in certain districts around
London.  Others can get it, but only at
poor strength.

Of cowrse, we must not complain, for
we are only *‘ eavesdroppers.’”” Neverthe-
less, 1 hope that the programme is veceived
much better by those for whom it is intended
than it 18 by niost listeners of my acquaint-
ance.

Onc suggestion which has been madec is
that the transmission is * beamed >’ to our
troops in France, but I have other theories
concerning the fading and lack of punch.

“This Land of Qurs

HE history of American cities, re-
lated in terms of the pioneers who
founded them and succceding gencrations
responsible  for their development, is
being presented in a new dramatic series,
“This Land of Owrs,”” which began on
WLW on Sunday, January 14th, at 10.30
p.m.. EST.

The programmes, which replace *‘ Salute
to the Cities,”” will be presented in a form
differing substantmlly trom the latter. The
elements of comedy, energy, pathos and
accident which played a part in the build-
ing of each city will be brought out in
seripts by E. Carder of the WLW Con-
tinuity Division, who will vigit each city
to obtain material for the series.

The initial programme told the story of
Richmond, Indiana, incorporated in 1840.
Ou the personal history of a man and his
wife, from youth to old age, was super-
imposed highlights in the story of the city,
ranging from the first council nteeting to
the present. One dramatic sequence
dealt with the selection of a namc for the
city from three submitted to its inhabitants.
The name Richinond was offered by David
Hoover, an uncle, three gencrations re-
moved, of former President Hoover.

A full dramatie staff will participate
in the new scries, with. Harold Carr as
production supervisor. A 30-piece orchestra,
direceted by Uberto Neely, will supply
appropriate music, and, at the close of the
programme, a screnade to the city whose
history has been dramatised.

In his search for autlientic information,
Carder will comb each ecity thoroughly.
He plans to see the mayor, newspaper
editors, officials of historical societies and
old residents—the latter to provide the

]

“flavour’’ of the city’s life as they found
it in the past.

[ think this idea could be applied to this
country, which has a wealth of historic
interest.

Response to Broadcast War Appeals
T is gratifving to note that the record
sum  of £7%,000 has already been
collected as a result of Lord Baldwin’s
appea' for Seamen and their Dependants
on December 17th; this figure includes
Lord Nuffield’s cheque for £25,000 The
previous record collection was it respouse
to Lord Southwood’s Wireless for the Blind
appeal at Christmas, 1938, which realised
£42.103.

The response to broadeast appeals since
their resumption on November 5th has
reached  the outstanding  figure of
£175,98]1 1s. 2d. This exceeds the sum
collected by similar appeals in any whole
year up to and including 1935.

The second most successful appeal of
the war was that of the Polish Ambassador
on behalf of the Polish Relief Fund on
November 19th, which realised £27,400.
Miss Gracie Fields’ appeal for Voluntary
Hospitals brought in £18,000, while the
“ unknown blind man’’ who appealed for
the British Wireless for the Blind Fund at
Christinas secured £12,850.

Comparison with the response in the
corresponding months of 1937 and 1938
is interesting,

In November. 1937 and 1938, the appeals
viclded £12,588 10s. 11d. and £14,718 1s. 6d.
respectively, commpared with £39,202 16s. 9d.
in November, 1939. The December, 1937
and 1938 figures were respectively
£45.456 18s. 6d. and £56,574 158. 2d., com-
pared with £119,778 4s. 5d. in December last.

The response to the appeal on behalf of
the I"inland I"und broadcast by Dr. Tancred
Borenius on Jannary 7th is already £17.000,
and any letters have yet to be opened.

B.B.C. Monitoring Setvice
HE vital importance of broadeasting
in time of war nceds no stressing.
Emphasis, however. on outgoing broadcasts
nmightovershadow theenormously important
work undertaken by what is known inside
the B.B.C. as the Monitoring Service.

On the outbreak of war, the B.B.C..
on behalt of the Ministry of Information
and at its charge, put into operation an
interception station by which, ever since,
a day and night check has been kept upon
foreign broadcasts from enemy and neutral
conntries. Throughout every twenty-four
hours, a team of expert linguists with a
wide Lkunowledge of international affairs,
listens to and notes down about one
hundred and sixty foreign bulletins, con-
taining in bulk over three hundred thousand
words. This involves the reception of the
foreign broadeasts in a hut on a hilltop
somewhere in England, and the output of
this receiving station is at present more
than a quarter of a million words a day.
Detailed digests are sent to various
Government departments who have, since
the outbreak of war, found the service of
ever-increasing importance.
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Bias for

Midget Portables

When a Very Compact Portable is Operated
from a Low-voltage HT. Battery, GB. Voltage

May Be Very Critical,
Accurately
Explained - - -

HEN planning a pocket portable
or other midget set which is
intended for operation from a
comparatively low-voltage H.T. battery, a
difficulty is often encountered in arranging
the bias for the output valve—generally a
small power or economy tetrode or pentode
valve, In many cases the valve used for
output requires a G.B. voltage of only
about 3 at 100 volts H.T.; consequently,
at, say, 50 volts H.T. the correct bias
would probably be less than 1} volts. In
fact, it would in nearly every case be found
that the receiver would operate perfectly
well without G.B., the grid-bias lead simply
being returned to the carth line. Unfor-
tunately, if this connection were used the
consumption of H.T. current might be
higher than it nced be. As almost every
reader is aware, the anode current con-
sumption 1s reduced as the grid-bias voltage
is increased.

Odd Voltages

If the valve would * take *” 13 volts G.B.
there would not be any difficulty, for a
single cell could be used. If the battery
used for H.T. supply were provided with
bias tapping points the matter would be
perfectly straightforward and the arrange-
ment convenient, But if the correct
bias voltage were slightly less than or
greater than 1} volts some trouble might
be anticipated. In general, when only
’phones are used the “ thinner *’ reproduc-
tion obtained by using slightly more than
the nominally correet amount of bias
would not be of any consequence. On the
other hand, the use of an cxcessive bias
voltage results in a loss in L.F. amplifica-
tion, and hence in volume. This cannot be
afforded in a simiple and ultra-compact set
of the type under consideration.

There are various methods of surmounting
the difficulties whieh have been mentioned,
the simplest of which consists of employing
automatic grid bias. This is always to be
recommended for any type of battery
receiver, but therc arc many constructors
who are inclined to fight shy of it because
thev think that thevc are some obscure
difficulties. Before considering that aspect,
therefore, it will be better to look at the
matter {rom anotler angle.

Bias from the L.T.

It is not always appreciated that a
certain amount of bias can be provided by
the L.T. accumulator alone. This is ex-
plained by the fact that there is a voltage
drop across a valve filament, and therefore
a small potential difference exists between
the centre of the filament and each end.
This is shown in simplified diagrammatic
form in Fig. 1, where the valve indicated
is a pentode for convenience. The potential
existing between the two ends of the fila-

Methods of Biasing

in Such Circumstances are

By FRANK PRESTON

ment is equivalent to the voltage of the
accumulator, and, therefore, the voltage
between the centre of the filament and each
end of it is half the accumulistor voltage ;
1 volt for 2-volt valves,

If it were assumed that the filament emits
electrons from its centre only, it would
be easily understood that a negative bias
voltage of unity could be obtained by
returning the grid circuit (secondary of the
L.F. transformer, coupling choke or grid
leak) to the negative side of the accumulator,
whicl: is generally wired to the earth line.
On the contrary, a l-volt positive bias
could be obtained, if desired, by returning
the grid circuit to the positive terminal of
the L.T. supply. In practice, of course,
the matter is not as simple as this, for the
whole of the filament is in use, although the
emission froin certain parts of the filament
1s fgreater than from other parts. Most
experiments which have been made indicate
that maximum emission occurs from the
negative end of the filament ; that is, in
nearly every case, the end which is joined

Fig. 1.—lIt is possible to use the voltage drop
across the filamen! lo provide a small amount of
bias—although not half the L.T. voltage.

to the common H.T. and L.T. ncgative
supply points. Becausc of this, the negative
potential available is very small.

Positive and Negative Compensation

But, in practice, it is possible to make
some use of the difference in potential
across the filament, and when an exception-
ally low anode voltage is employed sufiicient
bias can be obtained by returning the grid
circuit to the negative side of the filament.
It might be thought that no use cau be
made of the positive hias (usually slightly
greater than the available negative bias) to
be obtained by returning the grid to the
positive side of the filament. That is not
the case, however, for this small bias can
be employed to ““ cancel out’’ a part of the
voltage provided by an external G.B.
battery or cell. Thus, it might be possible
to reduce the effective voltage of a 1.5-volt
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ELECTROLYTIC CONDENSER
Fig. 2.—Automatic grid-bias is always to be
preferred. Connections shown here refer to a
parallel-fed transformer arrangement, supplying
a pentode.

cell to about 1.2 volts by connccting it as
indicated in Kig. 1 to the positive end of
the filament.

In many instances it will be found worth
while to try the cffect of transferring the
positive lead from the bias batterv or cell
from the negative to the positive L.T.
point so that the most snitable bias voltage
can be found. This applies only when the
anode voltage is unusually low, and when
a_very small G.B. voltage is required.
When dealing with a larger receiver
operating in these conditions it would
probably be better to use a 50,(00-ohm
potentiometer in conjunction with the
grid-bias supply, but this is obviously out
of the question for a miniature set.

Auto Bias

Automatic grid-bias is by far the best
solution to the biasing problem with any
type of battery set, and there are no
difficulties which need be anticipated.
Basically, all that is required is a resistor
in the lead from the H.T. negative wander
plug to the L.T. negative line. This is
shown in Fig. 2, Then the grid circuit
is returned to the negative end of the
resistor ; that is, to the cnd joined directly
to the negative socket of the H.T. battery
or eliminator. There is a voltage drop
across the resistor, of course, due to the
high-tension current which flows through
it. It is this voltage drop which provides
the bias.

By using the well-known Ohm’s Law
it is possible to determine the correct value
of resistor, but in making the simple
calculation it must be remembered that the
fotal anode current for all the valves in the
set passes through the resistor—not just
the current for the valve being biased.
In practice, it is scarcely necessary to make
a calculation when dealing with a simple
two-valver operated from an H.T. battery
of low voltage. When the bias required
is in the nature of one volt a 250-ohm
resistor (}-watt or 1-watt) will serve quite
well. When therc are three valves, the
value can be reduced to 2060 or 150 ohms.

Finding Resistor Value

To the more scientifically minded, this
method of procedure will appear very
haphazard, as it is. but it has the merit
of being good enough for almost all normal
requirements. Those who wish to be niore
accurate can easily find the best value by
experimenting with a ““ plain”’ (as opposed
to a graded) variable vesistor or potentio-
meter of about 1,000 ohms maximum value.
Starting with the full resistance in eireuit,
the value can gradually be reduced until

(Continued on page 405)
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Proper Control
N the radio transmitting room of a
modern television broadcasting station
every facility must be provided for the
engineers in charge to exercise adequate
control over the vision signal, prior to its
being fed to the nltra-short-wave aerial
array. This is of extreme importanee, for
at this last stage in the chain of events,
from -scene to be televised to the radiated
electro-magnetic wave, steps can be taken
within certain limits to rectifv any defects
and ensure that the signal conforms to the
standards agreed upon by the authoritics
charged with providing the service. For
this to be undertaken satisfactorily, suitable
monitoring equipment has to be incor-
porated, and in this way a constant watch
ean be maintained and adjustments effected
quite raadily by the supervisory staff.
As an illustration of how this work can be
undertaken under practical conditions,
reference can be made to the accompanying
illustration, which shows a corner of a
modern high-powered ultra-short-wave tele-
vigion station. In the foreground is the
contro} desk, and mouuted in the centre
of the sloping back is a cowl aver the sereen
of an oscillographic cathode-ray tube. The
horizontal trace on this tube can be seen
very clearly, and under running conditions
the waveform of the video signal, that is,
vision modulation and injected synchro-
mising pulses, i3 traced out on the screen.
This simple device shows straight away
whether the form of modulation is correct
(positive or negative). The ratio of synchro-
nising pulse to full depth of picture modu-
lation can be examined and adjustments
undertaken immediately if this figure does
not conform exactly to the published
standards. o

Emergency Provisions
EFiECTS in the shaping ol tlie synchro-
nising pulses are also made visible
at this point if they should exist, while
blurred pictures brought about by nal-
adjustment of the corrector circuits will be
in evidence and show the expert straight-
way where the fault lies.  On this same
control desk are the meters which portray
the voltage and current conditions in
various sections of the equipment, together
with the starting buttons and control
handles. When running up a radio trans-
mitter of this type, and also when closing
down, the various operations must be
carried out in a definite order, otherwise
a breakdown may occur. and at this desk
the engineer in charge has complete control
of the equipment in much the same way as
a captain of a ship on the bridge. In an
emergecy, panic buttons can be depressed,
and this will close down the station, but
drastic measures of this nature are only
resorted to under very extreme conditions.
Behind the control desk can be seen the
monitor rack on which is traced out the
complete picture, so that a check can be
made on its characteristics during the whole
period that a transmission is on the air.

To the left of this are further modulator
oscillographs for vision and synchronising,
while in the background are the racks
housing the equipment for the transmitter
proper. Built on clean enginecring lines,
with every part of the apparatusreadily ac-
cessible for servicing and routine inspection
purposes, the example chosen is indicative
of modern practice both in Ewope and
America although, naturally, the details
vary according to the power employed and
the design used.

Television in the Air

MERICA has followed up the work
already carried out in Europe in
connection with the reception of television
signals in an aeroplane by conducting
experiments at a very high altitude. This
work was sponsored by the Radio Cor-

poration of Amterica in conjunction with the
National Broadcasting Co., and when over
20,000 feet above Philadelphia, the tele-
vigion experts in the machine came within
range of the standard United States traus-
missions and saw on the cathode-ray tube
of their receiver housed in the aeroplane,
the standard test pattern which is normally
radiated so that set owners can adjust their
controls. After this the occupants watched
a football match in progress, and finally,
when approaching their landing field they
were rewarded with pictures of their own
machine. It appears that electron cameras
of an outside broadcast unit were sitnated
at the spot and they focused on the circling
machine and kept it within the field of
view of the lens right up to the point of
landing. It has been suggested that this
last section of the performance represents
in broad principle one method whereby an

A typical layout of @ modern high-powered ul'ra-sheri-wave lelevisi-n fransmiting sta isn.

aeroplane can reach an airport safely,
although the field may be shrouded in fog.
An infra-red sensitive camera would have
to be employed, and the pilot, once within
range, would be cnabled to sce pictures of
the approach of his machine towards the
landing ground by watching a television
set in his own cockpit. How satisfactorv
this will prove in actual! practice cannot
yet be ascertained. but it is an alternative
to the many other hlind landing schemes
which have been used or proposed to aid
the satety of pilots forced to fly in bad
weather conditions.

Sideband Filters

HI% television transmission standards
which are in use at the present time

by America for all the transmission centres
on the air are vastly different from those
which were employed in this country. A
six-megacyele channel is assigned for the
radiated sonnd, vision, and synchronising
signals, and the carriev of the picture
transmitter is located at a point 1.25
megacycles from the lower limit of the
sideband, it being appreciated that single
sideband working is the orvder of the day
in that continent. The sound-signals are
radiated’ below this 1.25 megaevele limit,
and the scheme adopted is such that any
signal which reaches to below 0.75 mmegacycle
of the channcl allocation is not accepted
by the receiver employed to tunec-in the
transmission. It is essential, therefore,

RSN P
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that any Jower sidebands should be
suppressed at the transmitter as otherwise
serious interference may be caused to any
other television or national service which
happens to be operating on adjacent
channels.  For this reason specialiy-
designed filters have to be incorporated in
the transmission equipment. so that no
unwanted signal reaches the radiating aerial
system. As a general rule this equipment
is embodied in the transmission line from
the output stage of the transmitter to the
aerial. It will be obvious that under no
circumstances must there be any suggestion
of reflected energy in the line. otherwise the
quality of the pieture would bhe ruined by
multiple images. Special attention has
therefore to be given to the maintenance
of a constant resistance at the frequencies
employed, while steps have to be taken to
(Continued on next page).
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{Continued from previcus page.)

dissipate the energy rejected from the
radiation channel. Due to the very high
selectivity factors involved, coupled with
the ultra-high frequencies used, it has been
found satisfactory to make the circuit
elements actual sections of concentric trans-
mission lines. This form of sideband filter
has actually been in use lor the official
transmissions which were inaugurated in
March of last year, and from observations
made to date appears to function quite
satistactorily.

Magnetrons for Reception

HE magnetron valve has been applied

to a variety of special purposes,

and one of the latest uses is for the reception
of ultra-short-wave signals. In this adap-
tation of the valve the filament is located
centrally between two split anodes arranged
cylindrically round the filament. Normally,
the electrons released from the surface of
the filament would travel in straight paths
towards the pair of anodes, but for this
scheme the route taken is altered to onc of
spiral formation. To produce this a strong

PRACTICAL WIRELESS
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Fig.

amnplified, the D.C. component of current
is amplified in an identical measure. One
scheme which has been proposed to over-
come this factor is to use a series of clectron
multipliers in cascade, either as completely

Fig. 2.—The compact projection type television receiver, with reflecting screen, in use in the home.

magnetic field is arranged by an external
winding to act in a direction parallel to the
filament. The time of flight of each
electron from filament to anode is thereby
regulated by the strength of the field. In
use, a dipole receiving aerial is joined to the
split anodes by Lecher wires, and stabilising
discs at each end of the electrode assembly
are linked together, and pass through an
impedance to a tapping on the voltage
source fecding the split anodes. Rectified
signals are produced across this load resis-
tance and they are in turn fed to the grid of
an amplifying valve inthe receiving circuit.

Electron Multiplier Considerations

ORE and more attention is being
given to tlie work ol improving the
practicalapplications of electron multipliers,
for it is realised in the field of electronics
that their use is becoming more and more
important in scientific and commercial life.
1t is always interesting, therefore, to keep
a carelul watch on developments in this
direction. Forexample, it is known that in
many cases the grid type of electron
multiplier is not working at its best wlen
having to handle very small fluctuations of
voltage. This arises from the fact that
in addition to the A.C. variations being

separate units or housed together inside
the same glass envelope. Iliach of these
multipliers would be arranged to have a
limited gain, and be coupled together by
any of the well-known methods of circuit
coupling, which effectively remove the
D.C. component. Yet another attempt to
improve performance is concerned with the
very high output impedance of these
devices which on many occasions vestricts
their use owing to the limitation of
impedance matching in the output cirenit.
In one scheme it is proposed to counter
this defect hy making the output electrode

Fig. 3. — The new
version of the home
projection C.R. lube,
using an obliquely
mounled opaque
piclure screen.

|.—In oulward appearance this projection set resembles
a normal all-wave radio receiver.

of such a form that it has a
non-uniform surface, so that
the secondary emission of
the electrodes at this stage
| is dependent on the voltage
| applied, and the section of
the surface to which elec-
directed.

T

tron impact is
Tt is claimed that in this
way relatively low output
impedances have been
obtained, thus enabling
better matching conditions
for practical use to be
achieved.

Home Projection Sets
LTHOUGH the German

television industry has
+  standardised on a cheap
home receiver model, some
of the leading manufac-
turers are continuing to
produce other sets in readiness for the
market. One of the most interesting
receivers in this class is a table model
projection set which is of a very compact
design. This is seen in Fig. 1, and to all
intents and purposes it is an all-wave radio
receiver with the minimum of controls.
By referring to Fig. 2, however, it will be
seen that the lid can be raised, and this
houses a special type of reflecting lens
screen which has been developed by
Fernseh A.G., the company responsible
for the big lens screen which ¢ave such
remarkable results at the 1938 Berlin
Radio Show. Although family viewing is
shown being undertaken in a completely
darkened vroom, the picture. which is
approximately 20ins. by 16ins., i par-
ticularly bright. In addition to the con-
tribution made by the new screen itself
towards this condition of viewing, arother
important factor is the small projection
tube which has beeu designed for this
purpose. A front and rvear view ol this
new tube is seen in Fig. 3 and the relatively
sinall overall size can be gauged by com-
parison with the standard form of receiving
valve. Instead of projecting the picture
right through the fluorescent screen material
with its consequent loss of light, the small
built-up picture 1s projected {rom an
opaque screen mounted obliquely inside
the small cylindrical glass walls. The main
anode connection is brought out to side
terminals and the voltage used is 25 kilo-
volts. By using such a high voltage and
employing a long tube with a rcmote
electrode assembly together with electro-
magnetic focusing and deflection, a brilliant,
sharp picture is built up on the screcn.
Duc to the non-normal impact of the
scanning beam on the tube’s screen, a
correction has to be applied to eliminate
keystone distortion, but this has been done
satisfactorily and cven at close viewing
distances the picture has excellent pictorial
value.
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A Bandspread Drive
ELOW, I give details of a very simple
mechanical bandspread drive which
I devised for use in my short-wave receiver.
The condenser which I had previously
used had an integral reduction device of
8-1, and by coupling this to an additional
slow-motion driving head, as shown in the
B PR TURE
IN PANEL

INTEGRAL SMYRy
HEAD " TIGHTEN= M
£D UP_ur F

X

OIAL DIRECT COUPLED™ %
TO CONDERSER

A simple mechanical bandspread drive.

sketeh, a total reduction (in my case) of
72-1 was obtained. The pointer traversing
the ‘“bandspread” dial must be double
ended, and by providing it with suitable
projectors it can be used for ore rapid
“band-setting.”” This pointer is fastened
to the usual! place on the driving head,
i.e., to the condenser through its integral
reduction deviee,

The ** band-set *” dialis home constructed,
and is divided into a number of divisions
cqual to the reduction rates of the
condenser’s integral device (in my case 8).
The actual position of the dial depends on
the form of mounting, ete., ani a suggestion
is given in the sketech. The dial is coupled
direct to the condcnser vanes.

In order to eliminate possible slipping,
it is best to tighten up the condenser’s
integral rednction device slightly, and then
if the knob is rotated when the vanes
are all in (or ont), it will only be the
additional driving head that
slips. For the same recason, y
care must be taken if the
pointer i3 used as a quick
“ band-setter,” as suggested.
—J. W. Horwoopn (West
Bergholt).

A Screened Input Jack ’
EING unable to obtain a
shielded jack for a mains-
driven amplifier at short notice,
I hit on the following dodge.
I obtained an empty mustard
tin, of oval shape, about 1%in.
deep. First, I drilled a lin.
hole in the cenire of the lid (to
take the neck of an ordinary
single circuit jack), and then I
drilled another in. hole in the
bottom of the tin for the output
grid fead.

Practical Hints

r:.«»-n-o-o-o-n-«»- | G
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Every Reader of “ PRACTICAL WIRE-
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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,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. Mark envélopes
“ Practical Hints.” DO NOT enclose

ueries with your hints.

!
i
J

SPECIAL NOTICE

All hints must be accompanied by thei
coupon cut from page iii of cover, i

. -t

rawo-X

It was but a minute’s work then to push
the jack through the lid (using it instead of
one of the spacing washers) and screw it up
tight to the panel. I then pushed thelead
thirough the hole in the bottomr of the tin—
pushed the box on to the lid, and the jack
was completely cnclosed and screcned.
The remainder of the grid lead between the
screening box and the valve pin was
covered with metallised braiding, soldered
at one end to the box, and earthed to
chassis at the other.  This removed the last
vestage of hum, and also has the merit of
cheapness.—Jas. TureLraLL (Blackpool).

Preventing Aerial Leakage to Earth

HE accompanying sketch shows a

dodge for minimising acrial leakage

to earth due to rain, or moisture
accumulating during misty weather.

The vertieal acrial, A, is supported by
brackets, B, fixed to the chimney stack.
The aerial rod is insulated from these
brackets at the points marked C. To keep
the insulating material reasonably dry for
preventing leakage T used the two halves
of a cirenlar wool container, which can be
purchased at any cheap storves for 6d. A
holc is made in the centre of cach part, and
also a slot in cach to fit over the brackets,
as indicated in the sketch. Collars, D,

An improvised screen for a
mains amplifier input jack.

METALLISED
SCREENING
BRAID

SOLDERED

e

ey
are also fitted to support the éémf-circular
shields, the joints at these pointd being

> l
|
|| DOWN LEAD

\

A novel dodge for preventing aerial leakage

{o earth.
scaled  with  bitumen.—L. Burrox
(Sheffield).
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OWEVER good the B.B.C. Home
Service may be, it cannot please
every listener all the time. It can

only hope to please some of the listeners
part of the time.

The absence of any alternative pro-
gramme has resulted in a great deal of
attention being paid to gramophone record
reproduction, and we describe here an
amplifier which is very suitable for this
clags of work. Tts cost, including two
valves, rectifier and mains transformer, is
less than £5 10s. It is very simple to build,
uses only standard and inexpensive com-
ponents, is ecconomical in operation and,
with a good pick-up and loudspeaker, will

PRACTICAL WIRELESS
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and bias is usually obtained by the insertion
of a self-bias resistance between the centre-
tap of the filament transformer winding and
the chassis, to which, of course, is connected
H.T.negative of the rectifier. This biasing
arrangement meansg a scparatc filament

winding for the P.X 4 valve, and another
forthe M.H.4 (orany other preceding valves,

252y F CHOKE 310,

S 25,0000

ANMAAA

i
AN

TO0U0000

250000 < i
P ) " r 4MmFD . HT16
E!LQ"‘ ¢ l — AC—'—°—;——CSO Il
- PXa g a <
= LIER-Nlpas | g
MFD < > l 205 &2
pS g == L_g-MFD l e liFs e
\“ ) = > = 5
& < =T { 3 ]
I +lewn QO © 4 2057 = Oac
:_:= . . =émm_ ) <.. l; -~
\&3 =
1000000 G 1= l
250.000n . WA - P
750 ;‘lﬁwo 44v = 900
s - b i50MmFD
50Mf0‘> + S0v
lZv l ' i

.|||—,

Fig. \.—Theoretical circuit diagram of the amplifier.

give a wealth of entertainment and good
reproduction from gramophone records.

Further, by the addition of a simple
leaky-grid detector unit, which may con-
veniently be pre-tuned, the amplifier can be
converted into a suitable three-valve
receiver for the B.B.C. Home Service. As
such, it has already given a good account
of itself in an isolated area.

The input to the receiver consists of a
potentiometer volume-control feeding into
the grid of a high-impedance triode valve
of the M.H.4 class. 'The features of high
amplification factor, combined with high
mutual conductance to he found in this class
of valve, enable a high stage-gain to be
obtained, and the P.X 14 output valve can
be adequately loaded, by transformer
coupling, without the necd for an inter-
mediate L.1°, stage.

Circuit Details

The anode circuit of the wvalve is de-
coupled by the 25,000-ohm resistance and
8-mfd. condenser (see theoretical diagram
Fig. 1), while bias is applied to the valve
by means of the self-bias resistance of
750 ohms connected in the cathode cireuit.
The bias resistaunce is shunted by the usual
50-mfd. electrolvtic smoothing condenser.

The optimum load of the M.H.4 valve is
50,000 ohms, so a load resistancce of this
value is included in the anode-circuit.

The voltages developed across this load
resistance are fed via a 0.5-mfd. coupling
condenser to the primary ol the parallel-
feed transformer of ratio 1 :'4, the secondary
of which is comnected to the grid circuit
of the I>.X.4 output valve.

This valve has & mutual conductance of
6.0 mA./volt, with an amplification factor
of 5, and gives considerable power output
w1th an anode voltage up to 300 volts.

The valve is of the directly-lieated type,

DS (|| { ) <A (<> |- S | AT 1 D | ) () |
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LIST OF COMPONENTS FOR A SIMPLE
QUALITY AMPLIFIER

AMPLIFIER £ s d

2 insulated terminals, Bul-
gin type T.L. . o 0 7

1 250,000 ohm volume
control and switch, Du-
bilier type ]

2 5-pin val\eholders, Bul-
gin VH.48

1 25,000 ohm ,-v,att resnst-
ance, Dubilier F}

150,000 ohm 4-watt resist-
ance, Dubilier F3

1. 750 ohm j}-watt resxst-
ance, Dubilier F}

1 8 mfd. surge- proof elec-
trolytic condenser, Du-
bilier 0281, style A

1 0.5 mfd. tubular con-
denser, Dubilier 4608/S O 1

I parallel fed L.F. trans-
former, ratio 1:4, Bul-
gin ¢ Senator 0 6 6

150 mfd. 12 volt dry elec-
trolytic condenser, Du-
bilier 3016 . .

1 M.H.4 valve, Osram

1 P.X.4 valve, Osram

POWER PACK

1 Westinghouse H.T.16
Metal Rectifier .

mains transformer, suit-
able for H.T.16, Varley
E.P.37 .. -3 .. 1 5 6

smoothing choke, 20hy.

120mA. 250 ohms, Vqr-

ley DP.51 . 01122 0
4-+4 mfd. p1per con-

denser block, Dubilier

BE.355 .. e ... 013 0
8 mfd. surge-proof

electrolytic condenser,
Dubilier 0281, style A

900 ohm 10-watt power
resistor, Bulgin A.R.1.K.
100,000 ohm {-watt

resistance, Dubilier F}
12 mfd. 50v. electrolytic
condenser, Dubilier 3016

|
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The above pnces may. be subject to some
slight increase in some instances due to war
conditions.
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QUC

Constructional Details of
Intended for Reproduction «

as well of the indircctly-heated type). A
common filament winding with the bias
resistance in the centre-tap/chassis circuit
is quite impracticable when indirectly
heated, and directly-heated valves are fed
from a connnon filament winding.

Grid-bias Arrangement

To overcome the necessity of using a non-
standard mains transformer with two
separate and independent filament windings,
we have resorted to a rather unusual
method of obtaining the grid-bias for the
directly-heated output valve,

If a resistance is inserted between the
H.T. negative terminal of the vectifier and
the earth-line (chassis) the current tows
from the rectifier through the smoothing
circuit and valves and back to the rectifier
through the bias- -resistance, and produces
a voltage dvop across it.

This means that the chassis (earth-line)
is more positive than the true H.T. negative

£250000

gS0.000n

Q01MFD AC/H

_llﬂ(_ﬂmm ______
'8 2
¥ 3 :
S 4 0005 5:500,000[1 o B MF
M b MFD T = {n
oo
= S o
“ 10003 LONG WAVE
MFD WINDING
3
LEAVE
- FREE

Fig. 2.—Circuit diagram of a suggested detector unit for use wit

of the rectifier by a voltage depending upon
that produced across the resistance, i.e.,
on the total current flowing through the
resistance and the value of the resistance.
If, therefore, we insert a 900-ohm self-
bias resistance between H.T. negative of L
the rectitier and chassis, connect the grid
circuit of the output valve to the rectificr
H.T. ncgative terminal, and earth the
centre-tap of the filament winding in the
normal manner, we make the grid more
nagative than the heater by the amount
of  the voltage decveloped across the
resistance, and thus apply grid-bias to the
valve. The 900-ola resistance produces
a voltage drop of some 44 volts. which is
the bias necessary for the P.X.4 valve
with an anode voltage of 292 volts. The
usual cathode by-pass condenser may be
connected across this resistance, but it is
very important to note that it must be of
the 50-v. working type and that the positive
terminal must be connected to the chassis,

v
- - | () () ) G | -

- e

e
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ity Amplitier

1 Useful Unit Especially
o>f Gramophone Records

31

AN
1000000

h the amplifier.

) ) ) G {1

as the latter is more positive than H.T.
negative (see dotted connections, Fig. 1).

A cheaper, and probably just as simple,
means of smoothing the bias to the output
valve is to decouple it by means of a
resistanice aud 12-mfd. electrolytic con-
denser, as shown in the theoretical diagram.
It is important. that this resistance should
not exceed a value of 250,000 ohms with
the P.X.4 valve, and 100,000 ohms is a
good value to use and quite effective.

It should be noted that the current of
the M.H.4 valve also flows through the
biasing resistance, but it is so low as to
make no appreciable difference to the bias
voltage developed across the resistance.
Actually, the bias developed is just under 4
per cent. higher than the correct hias for
the P.X.4 valve, but this does no harn.
Slight over-biasing is lar preferable to
under-biasing.

Should it be decided to run other valves
from the sane filament winding, it will be
necessary to take into account their total

current consumptionand to alter
o thevalueofthe biasing resistance
accordingly. For example,
suppose the total consumption
of the valve in use rose to 60mA
and that the resistance was kept
at a value of 900 ohms. It is
quite a simple matter tocalculate
from Ohm’s Law that the voltage
developed across the resistance
would be 54 volts, ‘and this
would mean that the P.X.4
valve was greatly over-biased.
Inthiscase, it would be necessary
to use a resistance with a value
of only 700 ohms to obtain a
bias of 44 volts.

The fact that the earth line,
or chassis, is positive in respect
of the true H.T. negative does
not affect the bias applied to
the M.H.4 valve. This is an
indirectly-heated valve and
derives its hias from the
voltage drop across a resistance in the
cathode circuit. The grid is taken to chas-
sis and thus becomes more negative than
the cathode by the amount of the voltage
developed across the resistance. The fact
that the chassis itself is more positive than
H.T. negative does not atlect the question
of the grid;bias applied to this valve at all,
but does result in a potential difference
between the heater and cathode of the
indirectly-licated valve by an amount
equal to the voltage developed across the
resistance in the H.T. negative lead. The
insulation between the cathode and heater,
however, is more than.sufficient to with-
stand thig, and there is no fear of breakdown
in this direction.

The H.T. power supply is obtained from
a Westinghouse metal rectifier type H.T.16
connected in the voltage-doubler circuit,
with an A.C. voltage input of 205 volts,
This gives an output of 310 volts at 52iA
(the current of the P.X.4 and M.H.4. valves)

0001
MFD

and is smoothed by a choke of 250 ohms
D.C. resistance and an 8 mld. clectrolytic
condenser.  The snioothed H.T. voltage is
just over 290 volts. This arrangcment
allows of the nse of a permancnt-magnet
tyve of loudspeaker.

Voltage Doubler

Note that the negative side of the
voltage-doubler condensers is taken to H.T.
negative and not cliassis.

The voltage-doubler condensers are of the

403

() e

paper type, 500 v. D.C. working. Actually,
the voltage they have to withstand never
excleds 400 volts, so that it is possible to
substitute them with the cheaper electro-
lytic type. 1If it is desired to do this, it is
advisable to obtain the eondenser manufae-
turers” approval, when the type of rectifier
In use, input voltage and load current,
should be specitied.

For those who wish to use a mains-
cnergised loudspeaker, the input to the
rectifier may be increascd to 240 volts, and
there is a tapping on the mains transformer
to allow of this. In this case, the un-
smoothed output of the rectifier at 52mA
is some 390 volts, which, after being
smoothed by a speaker field of 2,500 ohms
D.C. resistance, leaves a voltage of approxi-
malely 265 volts for the amplifier valves.

(Continued on next page).

WIRING DIAGRAM OF THE AMPLIFIER
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Inset on the metal rectifier are the code »
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A SIMPLE QUALITY AMPLIFIER

(Continued from previous page).

As the action of the Westinghouse metal
rectifier is instantaneous, a surge voltage
of some 600 is produced when first switching
on. The use of a directly-heated output
valve limits this surge to matter of seconds
only, but, even so, it is more than sufficient
to break down the normal tvpe of dry
electrolytic smoothing condenser. Tor
this reason. it is absolutely necessary to use
surge-proof condensers such as the Dubilier
type 0281 style A. or else to incorporate a
thermal-delay switch to prevent the H.T.
voltage reaching the condensers until the
valves have had time to warm up, when the
fact that they would take their full current
immediately the H.T. was applied would
prevent any large voltage surge.

Owing to the high mutual conductance
of the two valves used in the amplifier,
there may he some slight tendency to
parasitic oscillation, which can be cured by
the usual grid-stopper resistances. These
werc not found at all neccssary in the
experimental amplifier constructed.

When the volume control is turned full
on, slight motor-boating may oceur, depend-
ing on the *“ goodness >’ of the valves in use.
This may be cured by reducing the value of
the coupling condenser from 0.5 mfd. to
0.25 mfd., or by the inclusion of a stopper
resistance in the grid circuit of the M.H .4,
but it should seldom be necessary to have
the set working full out, unless the amplifier
is operating in a very large room.

Constructional Details

Construction is so simple as to need little
comment. The set is construected on an
aluminium chassis, this being very sub-
stantial, easy to work, and providing good
shielding and a convenient earth-return

PRACTICAL WIRELESS

look upon than the wooden baseboard type.
The components are mounted as shown
in the diagram (page 403). Make sure
when mounting the rectifier that it does not
rotate on its spindle and short to chassis
through the cooling fins. Also, when the
set is in use, take great care not to touch
the rectifier at all, as the fins are connected
to the actual rectifying washers, and are
thus alive.

The rectifier, mains transformer, etc.,
are first mounted in position, the resist-
ances and small condensers being suspended
in the actual wiring, which is an extremely
simple job. Once the chassis itself has
been built, it should be possible to mount
the components, wire up and have the
awmplifier ready for testing within the hour.

Having completed the wiring, there is
little to be done beyond settling down to
enjoy gramophone record reproduction.

There is no fuse in the amplifier, so it
may be desitable, at least if you have any
doubts at all as to the correctness of your

_wiring, to insert a 250 mA. fuse between

the rectifier negative terminal and the bias
resistance.

The simplest way to test the receiver is
to connect a moving-coil voltineter across
the bias resistance (positive connection to
chassis), switch on, and note whether or
not & voltage is produced across the
resistance. A reading should be obtained
almost immediately.

Detector Unit

A simple detector unit for use with the
amplifier is shown in Fig. 2, and consists
of an AC/HL type valve tuned by an un-
screened Bulgin coil type (.69, of which
only the medium-wave windings are used.
The long-wave grid winding is shorted out
as indicated in Fig. 2, but don’t conncct
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or you will short-circuit the H,T. supply.
Leave this terminal free.

The usual 0.0001 mfd. grid condenser and
500,000 ohm grid leak are used, and the
anode circuit is decoupled by a 25 000 ohm
resistance and 8 mfd. condensér, and the
usual load resistance of 50, 000’ ohms ig
also incorporated. The rectified voltages
developed across this resistance are fed to
the amplifier via the 0.05 mfd. condenser
and 100,000 ohm H.F. filter resistance.
H.F. filtering is completed by the two
0.0001 mfd. condensers. Reaction is also
employed in the usual manner with the
reaction condenser on the ‘‘earthy’ side
of the reaction condenser to avoid hand
capacity effects.

Note that the detector valve is operated
without any cathode bias.

The selectivity of such a unit is of course
very low. Used near the transmitter it
will allow of the best quality reproduction
without any interference, nearby stations
being ““ swamped ”’ by the local. In more
distant areas, however, it may be found
necessary to use a 0.0001 mid. pre-set
condenser in the aerial lead and to adjust
this, at the same time advancing the
rcaction control to a point just below
oscillation, in order to increase selectivity.
Used in this fashion, the unit is giving a
good account of itself in the west of England.

The tuning condenser and the reaction
control may conveniently be pre-set so that
it is only necessary to switch on to receive
the B.B.C. Home Service.

An efficient unscrecned coil, such as the
one suggested above, allows maximum
stage gain to be employed, and it has becn
found possible, by ecareful adjustment of
the aerial series and reaction condensers,
to receive three or four foreign broadcasts
with but very little interference. The unit
i3, however, intended for ‘‘home con-

circuit, bhesides being very much nicer to terminal 4 of the rcactlon Wmdmg to earth, sumption” only.
NEW_SERIES No. 3
RAD IO EN< ;I N EER S PO( KET BOOK Wavelength-Frequancy Conversion Table.
Metres to Kiloeycles.
No. 1 MNo. 2 e - — -
— : |
. ) Alelres. Kilocycles. || DMetres. Kilocycles.
Frequency Formula Capacity of Variadle Condernsers S —— . i B
3 6 P 5NS ,000 | Rhin .
Formula for frequeney i : f=—""__\where L=in- _0_3/3"\"_ (ﬁ’ﬂ o0 ";ég ?gg%
5 =
v LG, - L UANTRE 90 600
ductance in microhenrys and C—capacity in miero- Where N=Xumber of moving vaues. 100
farads. S=Area of oune moving vane in square 10
centimetres, 30.000 420
Waveiength of Tuned Circuit. ‘1=A11T] Lo Jieteeh ':1_0"3:11_‘! vanes  and 12000 |1 430
Formula fcr the wavelength of a tuned oscillatory CCgrnesgingeonimelines: \ | 38((:8 j;tg
cirenit is: lS%L!)(i\/TC, where I.= induetance in i R 2v(]““ uzo
microhenrys and C=capacity in microfarads. H.F. Transformer Ratio. (n) n2 = To 40
Induct R being the dynamic resistance of the tuned cireuit | 1(‘;8
nductance and Ro the A.C. resistance of the valve. :
i ' in microhenrys is H00
“ﬂeg(ﬁ)rl"ﬁ"l‘\, = m(lucta‘nce . ' 2 Stability in Sereen-Grid Stages. 510
== Where I.=inductance, D) =diameter One Stuge. nag
of coil in centimetres, J=length of coil in eentimetres, . wygCo . o 5
N =number of turns per centimetre, and K=a Stable "rjl(o.z__,m))"s less than 2. ii’)g
constant. See table, Co=residual anode-grid eapacity in farads. 560
=.001 x10—12 for Cossor S.G. Valves (all 570
Inductance Reactance types). 580
. o ’ P L — [ra- =.0043—10—12 for Cossor MS/Pen A. 500
qu(é:lcc‘tm.:tﬁi{ If?ltlt‘\eni]:dt‘lgﬁ:::l-? 2L, where f=(re 0(,Fy=conductance of grid and anode* circuits 600
N 3 = " respectively. 650
This Table shows the Value of K, which must be =1/R where R =dynamic resistance in ohms. 7(’;0
Calculated from D gr—anode filament conductance of vatve. 750
T =1/Re. 800
. y "‘)’) 830
— Stages.
— D — D Dueltages] . 300 200
K = K | Assuming identical tuned cirenits throughout 310 a50 s
7 I = 1 and j;_vnoring damping effects of valves on tuned 320 l.i)i)() :‘mi)'
siradifs. e 330 I 1250 240
4.00 1.25 6381 L Cogq. I 340 1.500 200
375 1.00 6884 Stable if oz 18 less than 1.14 (Tuned Anode). ‘ 450 1750 1714
Q s . a4 =
g2’5 gg %3)? or it @ €Y less than 1.1422 (Tuned Trans- 0 2.000 150
. o T35 ] |
3.00 ‘ 70 1609 former). <
2.75 60 T8RS where g =conductance of tnned circuit (secondary) Note.—To convert kilocreles to wavelengths in
2.5 50 8181 and n=transforeer ratio. metres. divide 300.000 by the number of kiloeyeles.
2.25 40 8199 *In the case of transformer coupling, or its To canvert wavelengths in metres to kilocyeles.
2.0 30 -8?33 equivalent, replace g2 by #2a, where n=transformer, { | divide 300000 by the nnmber of metres. Onemegacyele
1.75 20 9201 . A - =1,000.000 eyeles or =1,000 kiloeyeles,  ‘Thus,
1.5 a0 D588 ratlo, g =conductance | = g ) of tuned secondary. 30, G00 kilocyeles =30 mega(-_vcles
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LOCATING FAULTS
(Continued from page 396.)

which is normally taken to the top of the
S.6. valve, and insert a pair of headphones
in series with the detector anode. These
should be connected as close as possible to
the anode terminal on the valveholder, but
if an H.F. choke is embodied they should
be connected between the H.T. side of the
choke and the H.T. supply. With these
arrangements the circuit will be operating
as a single valver, and will, therefore, prove
whether the H.F. coupling 001] the detector
grid-circuit components and the reaction
circuit are above suspicion. If any doubt
exists about the operation of this stage,
tests should be applied to all associated
parts until the results are sufficient to
warrant the tester assuming that every-
thing is operating in a normal manner.

After this stage, the L.F. or output valve
can be brought into circuit by connecting
the "phones or speaker to the L.S. terminals

PRACTICAL WIRELESS

and, of course, completing the connections
for the L.F. oouplmg between detector and
output. By doing this, all the components
associated with the L.F. coupling and the
output valve will be put under test, while
operating voltages on these two valves
will also have to be correct for satisfactory
results.

Particular attention should be given to the
increase in signal strength, the quality of re-
production and the stability of the circuitat
this stage, as these will prove the efficiency
of the L.F. coupling and the output valve,
and, of course, the values of applied HT,
and G.B. A milliammeter should be con-
nected in series with the anode of the outpit
valve to denote whether distortion is present
and, incidentally, to check up on operating
conditions. If the meter needle tends to
kick down on loud passages, it will show
that insufficient grid bias is being applied,
but, if, on the other hand, the needle kicks
upwards then excessive blas is being used.

GRID BIAS FOR MIDGET PORTABLES
(Continued from page 398).

the optimum setting is found, but bearing
in mind that it pays to have the highest
value at which sufficient volume and
satisfactory reproduction can be oblained.
When the best setting has been found,
the value of the portion of the reqlstance
element in circuit can be estimated by the
position of the knob or slider. Thus, if it
were one-quarter way round from the
maximum-Tresistance position the value
would_be 750 ohms. Once the required

value has been found, a fixed resistor of

the nearest equivalent value can be titted.
1t will be seen from Fig. 3 that an
electrolytic condenser is connected in
paralle]l with the bias resistor to act as an
H.F. by-pass. The value of this is not

critical, and the working voltage need not
be more than 12, so a convenient capacity
would be either 25 or 50 mfd. A condenser
of the flat, bakelite-case type, or a tubular
would be suitable and sufficiently compact.

L.T. Voltage Drop

There is another method of biasing
which ean occasionally be used. For
example, if the two dry cells giving a total
voltage of three were used to operate
two-volt valves, the voltage-dropping
resistor could be placed in the negative
L.T. lead and bias obtained by returning
the grid circuit to the negative terminal
of the battery. This method has only a
narrow application, and the idea of feeding
two-volt valves from a three-volt supply
is not one normally to be recommended.

TONE CORRECTION AND FILTERS
(Continued from page 395).
D14

.25 to 1 mfd., according to the particular
pick-up in use) and assemble the remaining
components of the tone-control circuit.
Then connect various small values of fixed
resistance between the lower
end of the volume control and
earth—that is, to take the
place of the ‘‘fixed” portion
of the volume control alrveady
reterred to, A few experiments
will enable you to find a
resistance which will have the

]

 ammamme——— e o i 1

least effect at the maximum volume setting,

and which is just having a noticeable effect
at minimum setting of the volume control.
It will not, of course, be possible to obtain
the full tone-control effect owing to the

Fig. 11.—A constant-tone-coYtrol
device for pick-up volume control.

ToTAPON
POTEN™R
WINDING.

fact that the arm of
the volume control
will not be able to
travel across the fixed
resistance which has
been included in
“series.

Fig. (left).—A com-
bined tone control and het-
erodyne whistle suppressor.
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Without square and dividers the
draughtsman is  Jost.”

Impossible situation. 1t is just as
imposeible to keep your set in good
trim without a reliable meter. The
D.C. AvoMipor tells you all you want
to know; troubles are instantly
traced ; falling-off in performance iz

imiediately checked. Complete
in case with instruetion booklet,
leads, intercbangealie test prods
and crocodile elipa.
Voltage Current

0- 6v. 0-240v. 0« .6 m/amps.
0- 12 v. 0-300 v, 0- 30 m/anphs,
0-120 v. 0-600 v. 0-120 m/amps.

Resistance
0-10,000 obms.
0-60.000 ehms.
0-1,200,000 ,,
0-3 megoluns.

Write for fully
BRITISH descriptive leaflet
MADE

The

Regd Trade Marlz ]
ELECTRICAL MEASURING INSTRUMENT

Sole Proprietors & Manufacturers :—
Autematic Coil Winder & Electrical Equipment Co., Ltd.,
Winder House, Douglas 8t., London, §,W.1. "Plone . Victoria 3404f7

~BARGAINS I—

N.T.S Saves You Big MONEY!

RADIOGRAM CHASSIS for 61/6! Wonderfully
efficient 8.G. 4-valve Bandpass model for radio or radio-
gram replacement purposes. Waverange. 200 to 2.000
metres ; 3 watts output ; pick-up sockets ; fully tested
for A.C.200/240 v. supplies. Complete with 4 valves. Size,
12in. w., 7in, h., 94in. deep. BARGAIN, 61/6, carr, paid’
ALL-WAVE Battery 3. MR. CAMM confirms : ** Se-
lective. Very Sensitive and Quality Reproduction.”’

Wave-range 14 to 2.000 metres. Powerful S.C. 3-valve
circuit with pentode output. Station-name scale. Size

12in. x 8in. x 9in. deep. Complete chassis with all valves,
BARGAIN. 69/6, or 17/6 deposit and 4 monthly pay—
ments of 14/3

S8 B, 4»V-\LVL CITASSIS, New limited supply.
Suitable for fitting in your present cabinet or for emer-
gency use. Wave-range 200 to 2,000 metres. Selective and
sensitive. Volume equal to a mains set. Fully tested
chassis (size 11}in. x 9in. x 8%in, high). complete with all
valves, 61/68. carriage paid. Terms available.
BARGAIN SPEAKERS. Limited stock of mains
energised moving-coil speakers. 2000/2.500 ohms field
suitable for all N.T.8. A.C. radio chassis, BARGAIN,
17/8. carriage, 1/-. P.M. moving-coi! type for battery
chassis, 25/-. Model for Class B chassis same price.
FREE VALVES. S.G.3Kit for all-wave operation on
9 to 2,000 metres. Available less coils to accommodate
those aiready possessing B.T.S. or N.T.S. one-shot
types. Simple to assemble and an amazing performer cn
all bands. Two 8.G. and Pentode output stages. Complete
Kit with metal chassis. transformer. etc.. and 3 FREE
valves and building instructions. lhrr:.un, Cash or

32/8, Complete kit with 10 coils, 59/6, or 15/-

down and 4 monthly payments of 12/2,
Sll()R C-WAVE CONVERTER.
Unigue chance to secure well-known ——pPQO8T—
B.T.S. ADABAND UNIT. Wave-
range 13 to 74 metres. You merelY | grders All
stand your set on top and it is con- | poods ~ sent
verted for important short-wave lis- | carriage paid
tening. Complete in cabinet, with | Plegse regis-
two valves. BAR(; AIN, 49/6. For [ ter currency
battery sets only. and cross
VALVES, Get your replacement | p o.g
valves NOW while prices remain low. .
N.T.8. can supply all types. Quote | CALLERS. —
by return for any type needed. Set | All lines avail-
your name on our mailing list for } able from our

catalogue avallable shortly,  FIT | only London
YOUR NEW ES NOW and | address, Hours
ensure trouble—ﬁ‘ee listening and [ 9 to p.m.
SAVE MONEY ! Close 1 p.m.
SPECIAL OFFER. Set of 3 US.A. | Sats.
standard 2-volt battery  valves

(two S.G.s and a Pentode), brand

L FREE!
NEW TIMES SALES CO.,

66 (Pr. Wi7), LUDGATE HILL, LONDON, E.C.4
e’ Phone . City 5516 Est, 1924

new, with valveholders, data
and  circuit diagrans, 7/6 the
lot, post free.
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HERE are two main types of listener—
those who are mainly interested in
the stations they can receive and the

logs they can compile, and those who are
more concerned with the construction and
operation of the receiver. Among the
latter there arec many who ave not only
interested in the mechanics of the appara-
tus but who are also very good workmen,
in many cases with quite elaborate work-
shops.  This is borne out by the many
ingenious suggestions which have been
sent in from time to time for inclusion in
our hints page. The ordinary standard
broadecast receiver (for medium and long-
wave rcception only) does not, however,
lend itself so well fo mechanical ideas as
the short-wave receiver, and it is in this
class, therefore, that the highest ingenuity

is shown. Yor those who have suitable
workshop equipment there are many
ingenious ard interesting ideas which

may be tried out or huilt up, and the follow-
ing details will give some ideas for those
who may not yet have delved into this
braneh of radio construction.

Condenser Drives

The modern receiver is incomplete
without a really good slow-motion drive,
and on short waves this drive must have
not only 2 really good slow-motion action
but mnst also be easy to handle.  Many
good components in this connection are
rendered unsuitable for short-wave work
simplv because they are not capable of
being smoothly adjusted by very small
steps. Here then is one field for construc-
tional work, but whilst experimenting with
drives it would be a good plan to endeavour
to incorporate in the drive a band-spreading
device. This should be of such a type
that it is uot only adjustable separately but
that. it interlocks with the main drive.
That is, supposing for instance that the
band-spreading device gives 10 degrees
band-spread mwovement for each degree
of the main dial, it should also be so
arranged that the setting for, say, 50.9
degrees can always be repeated by exactly
the same settings of both the main and the
band-spread device.  This is not simple,
bnt there are many interesting schemes
which can be tried using either the special
gear wheels, worm drives and similar items
fromn the well-known constrnctional toy, or
by pulleys and cords. The latter must,
however, be so arranged that there is no
slip which will result in different settings
of the driven member for given dial indica-
tions.

It might be possible to arrange two
windows throngh which the dial markings
show, so that the decimal figure could be
given its correct relation to the main dial
settings, althongh an obscured dial. that
is, one which only shows its individyal
setting. is not ideal owing to the fact
that the direction in which it should be
turned for a known setting is not im-
mediately obvious. A large “dial could be

SHORT-WAVE
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perforated so that the band-spread setting
is viewed through it, or dual pointer
devices are more reliable, but there is
endless scope here for experimental work.

Coil Switching
A good short-wave sct utilises separate
small coils for narrow bandwidths, and
this simplifies tuning. Unfortunately, this
generally means coil changing, and many
sets are restricted to only two short-wave
bands, these being rather too wide for
comfortable long-distance working. Plug-
ging-in individual coils is tedious but the
most satisfactory scheme for the real
short-wave fan, and therefore some form
of coil-changing mechanism is a good line
for experiment. One well-known American
communications receiver has the coils
arranged in sets of three for each wave-
band in a die-cast aluminium box occupy-
ing nearly half the underside of the chassis.
The connections for each set of coils are
brought ont to wiping contacts and the
entire box is carried across the chassis,
from one side to another, through a worm
drive or rack and pinion movement.
Definite stops are provided when each set
of coils is bronght into circuit, and a
pointer on the panel indicates the band
to which the set is tunable. This is a
remarkably fine movement and very accu-
rate and reliable in use, but is not difficult
to copy with suitable workshop appliances.
Rack and pinion may be obtained at any
good photographic dealer’s ot scientific
instrument stores, and the box could be
built up with sheet metal. It must be
rigid and well screened, and the movement
must be really siooth.
an alternative, especially where only
one coil is needed on each band, as in the
simpler type of receiver, the coils to give
the required coverage could be mounted
on a rotating disc, arranged either hori-

zontally or vertically, and again wiping
contacts can be arranged round the peri-
phery. When concerned with coil- switch-
ing, howexer, a perfectly firm contact must
be obtained when the coils are in circuit,
ag failure to do this will result in noisy
working and perhaps in signal losses.

To avoid noises when the coils are chang-
ing from one band to another, a switch
could be operated through the coil- chang-
ing mechanism to break ‘the H.T. negatlve
lead and thus render the set ‘“dead”
between band setting.

Signal Lights

Many constructors have already in-
corporated dial lights of the two-colour
tvpe which indieate when the set is switched
to long or medium waves, and this idea
may be incorporated in the above wave-
band switching devices, only instead of
colonred lights, small windows with indica-
tions showing the band covered could he
fitted and the lights behind the windows
brought into cireuit with the coils, thus
showing instantly to what range the set
is adjusted.

The well-known Seience Museum receiver
is built for two stations only. and has two
windows—National and Regional. Thesc
are illuminated as the set is adjusted and
this idea may be extended upon in a modern
home-built set to indicate any station to
which the set tunes, in place of a tuning
dial. This is ideal for operating in con-
junction with a push-button mechanism,
although the deprassed button will indicate
the station. It cannot, however, be seeu
from across a voom, and with the small
illuminated windows, any doubt as to
which station is being heard may be dig-
pelled at a glance, even across a fair-sized
room, if the window idea is incorporated.
Obviously with these dial-light ideas,
some carc is necessary in a mains receiver
of the A.C. type, to avoid hum due to the
number of leads which mayv be used and
which will no doubt carry the raw A.C.
supply for the lights. They will, of course,
be run from a 4-volt winding on the trans-
former, and if there is not a spare winding
of this type available for the purpose,
they may be taken from a 4-volt winding
which delivers current to spare after
supplying one or more of the valves in the
receiver.

Obviously everv idea has not been
included in this article, but there should
be some grounds {or providing the mechanie
with ideas which will help him to pass
away the time during these dark nights.
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A COMPLETE LIBRARY

By F. J.

EVERYMAN’S WIRELESS BOO

S - )

WIRELESS COILS, CHOKES
HOW TO

1 G e

PRACTICAL WIRELESS ENCYCLOPZEDIA 6/-, by post 6/6.

TELEVISION and SHORT-WAVE HANDBOOK 5/-, by post 5/6.
SIXTY TESTED WIRELESS CIRCUITS 2/6, by post 2/10.

PRACTICAL WIRELESS SERVICE MANUAL 5/-, by post 5/6.
WORKSHOP CALCULATIONS, TABLES & FORMUL/E

PRACTICAL MECHANICS HANDBOOK 6/,

All obtainable from or through Newsagents or from Geo. Newnes, Ltd., Tower Hoase, Sonthampton St., Straad, W.C 2
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CAMM.

K 5/, by post 5/6.

and TRANSFORMERS and
MAKE THEM 2/6, by post 2/10.

3/6, by post, 3/10.

by post 6/6.
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correspondents.

Our New Year’s Set
TR,—With reference to the request on
page 319, December 30th, 1939, issue,
regarding ‘“ New Year’s Set.”’

May I humbly suggest that many of
your readers would be very interested in a
receiver of the type as described on page
254, December 9th, issue. 'This seems
to be substantiated by Mr. W. Burton,
in his letter on page 329 of the same issue.

I would suggest: (1) That the L.F.
portion of the set be made optional (i.c.,
a switching device for cutting out same
when not required). Thousands of listeners
live within *‘ good volume range’’ of the
“ home >’ programme, and, generally speak-
ing, L.F. in such a receiver would be a
waste of curvent, except when required for
““distant ’’ reception,

(2) Wavelength range should be optional,
i.e., specification of components to include
two waveband coils, or (and) three wave-
bhands.

If receiver only designed for two
wavebands (medium and long) this would
allow wmany short-wave enthusiasts fo
incorporate their own short-wave attach-
nient.

(3) Provision for ’phone reception after
fourth wvalve (D) to allow of long-
di tance reception, thus, the set would be
suitable for entertainment purposes. and
also nrovide an added attraction for the
“logger” and long-distance receptionist.
—R. KatL (Birmingham),

Exchanging S.W.L. Cards: A DX

Log

IR,—I would like to exchange my

S.W.L. card with any S.W.L., A.A,,

or full-ticket ham anywhere on the globe.
Ihave beenan S,W.L. for just over two years
and have heard 67 countries on 14 me/s. ;
the receiver used is a home constructed
0-v-2 run off a mains eliminator, and used
in conjunction with a 30ft. indoor aerial
running N.W.-S.E.

All continents have been
also 37 states of the U.S.A.
includes :

received,
My best DX

CE3AT, 3CG, 4AC; CNI1, CN8; C02JJ,
2JP, 2RR; CT2BP; CX1AG, 2CO, 2TN,
3CJ, FA, HC HHQHB H13N HI&]AG
ZCC 3CI ’3(0 4TF ; J"BC IxAlFH
3KIx Ix4 Ix5~’ﬂI IxGOQE. NYV LU3,
LU, LU’) LU7, LUS; PI\-LKQ PY1,
PY2, PY3, PYd, PYo PY7AR PYQAE
SU, T12RC TGQB& VE1, VL VE'%
VE4 VE3SEK, VK, VOl VO" VPIWB
VP2, VP3CO, VP5T7 oV\T Vl’G \PxNQ,
VPIL, 9R; VQ"C)I, VSTRA; VU2FA,
W (all distriets), YV1, YV5ABF, 5AK;
7ZB1, ZB2; ZC6HS.

I should also like to get in touch with
any reader of this paper who has got a
eall-book to dispose of.

In closing, I wish your very interesting
paper every success.— LEONARD F. CROSBY
7, Fleetwood House, East Hill Estate,
Wandsworth, 8.1.18,

Back Number Wanted
IR,—As it is impossible to buy the coil
ready made for the 150-mile crystal
get, I shall be glad if any reader would

0/ze/z to Discussion

The Editor does not necessarily agree with the opinions expressed by his
All letters must be accompanied by the name and address

of the sender (not necessarily for publication).

loan me a copy of Amateur Wireless,
dated October 27th, 1934, as this issue is
out of print; it explains the making of
the coil and set in question.—A. H. BARKER,
5, Rosebank, Main Road, Upper Dover-
court, Essex.
Correspondent Wanted

IR,—Thanks for my B.L.D.L.C. card.

Recently 1 have taken considerable

interest in corresponding with S/W enthusi-
asts, but as yet 1 have only two pen-pals
to correspond with, and I should be very
pleased to correspond with anyone inter-
ested. "I have been a reader of PracricaL
WirgLEss for nearly four years. 1 have
made the Rapid Two and am very pleased
with the results.—F. C. Harr (18, Debden
Road, Saffron Walden, Essex).

Exchanging S.W.L. Cards
SIR,——I am a reader of your fine maga-
zine, and always like to see lists of
““calls heard ” logged by other S.W.L’s.
I have been an S.\W.L. for two years, and
during that time have logged 2,500 hams
in all continents. Seventy countries have
been heard on 20m. ’phone. The RX is a
home-constructed 0-v-2 using batteries,
and my aerial a doublet running N-S.

I have been QRT since October. DX
lieard during October includes 170 W’s
(in all districts and 39 states), HI, YV,
LU, PY, K4, EK, CB, ZS, TF, CP—all
on 20 m. ’phone.

I should like to exchange my S.W.L. card
with anyone (S.W.L.s, A.A. or hams),
and will QSL the same day as I receive
their card.—D. Bootmax (65, Eagle Road,
Wembley, Middlesex).

Loblerms

PROBLEM No. 384,

MITHERS wanted a super-capacity H.T.
battery (66 volts) for his receiver, hut
owing to battery shortage could not obtain
one. The nearest he could get was a low-priced
small capacity battery, and he eventualiy
decided to get this. Knowing that the
capacity was dependent upon the size of the
cells, he decided to go to the trouble of
connecting all the cells in parallel in his battery
in order to increase the capacity, and he
accordingly did this. When he connected it
to his set, however, he failed to obtain any
signals. \Where hiad he gone wrong ? Three
books will be awarded for the first three eorrect
solutions opened. Entries must be addressed
to The ILditor, PRACTICAL WIRELESS, George
Newnes, Ltd., Tower House, South'\mpton
Street, Strand, London, W. ¢.2. Lnvelopes
must he marked Problem No. 381 in the top
left-hand corner and must be posted to reach
this otfice not later tlnn the firgt post on
Monday, January 29th,

Solution to Problem No. 383.

Atkins overlooked the fact that a short-wave
converter can only be used with a receiver employing
H.I'. amplification, and his set was a detector-2 L.F.
combination.

The following three readers suecessfully solved
Problem No. 382, and books have accordingly been
torwarded to thent :

B. Young, ““ Braay,” Octways Lane, Ashtead, Surrey.
J. W, 1‘1]0 57, Elemore Lane, BEasington Lane,
Hetton Je- Hole Co. Durham.
. W, York. 177, Thirlmere Avenue, Tilehurst, Berks.

407
ELECTRADIX BARGAINS

VIBRATOR BATTERY
SUPERSEDER. with metal
recmﬂer for H.T. No need

r H.T. Battery s 3 output
olt tappi Reduced
5/- ‘to sale price,

o ectoddid »’4@

H'l
fl om £3/
35/-
Large Vibrator Set Model
S$10 for 5-valve sets, 65/-. E
VIBRATORS only, with double tungsten contacts
enclosed in rubber lined metal case, See P. and A.
last July. American 4-pin model for makers of home-
made H.T. Battery Superseders. Bargain price, 10/~

CABINET A\l) COMPONENTS I'OR
" P.W. 30/~ TIHREE.

Tudor Oak Cabmet 1341n
by Tin. by ted
0005 Slow Motlon Con—
denser; dial window. ver-
nier mlcrodense Ay
switch, chassis, alve-
holders, wiring. clips,
three fixed condensers
and 10-terminal panel

strip. 12/6.

Complete as detailed, ONLY 10/~ o cailers.
or 12/6 Post and Packing Free.

CRYSTAL SETS, plug-in_coils, 2 tuning condensers,
semi pen/n detector, 7/6. Boudmrgnlct]osed type, simple

. elter.
Keys, Phones. Buzzers, Lucas-
s. Morse Inkers. Relays. etc,
RMY & VY WORK

SEF

RVICETYPE
DOUBLE HE ADPH(O ith
flat leather headbands for steel
helmet wear, 120 ohms, bg
3/6. 4ft. cords, 6d. ingle
60 ‘ohm., phones with cord DIII
,1/6.  FILLD Telephone Ex-
changes, 5-line and 20-line port-
abl Twin and Smg]e Cable.
PHONE CORDS. Service
Gft fitted 2-pin plugs and 2-hole
socket, 2/-. ORSE PRAC-
TICE SET ngh Grade Model
for Buzzer and Light Signals of
Army and Navy. Walnut cabinet
fitted W.D. turret brgss swivel
lamp, revolving cap, 4 sizes of
light' aperture, With Osram
2-volt tube bulb and spare.
Morse Key and 2-way switch. Adjustable 2-coil Buzzer
msxde with battery clips, etc. A superior and useful
t. 10/8. Ex-Army Buzzer Transmitter. with fine key
and brass cased quick adjustment power Buzzer on
mahogany e. by Siemens and A.T.M. Co.. 17/6.
S. First-class at low prices.
A good small key on moulded base
is the TX pivot arm, exceilent for
learners, 3/6. Full size. well finished
key, all brass, solid pivot bar,
adjustable tension, etc..
Superior Type P.F.. fuily
able, nickel finish, /6.
Grade Type IV, plated fittings, polished wood base a
fine key, 10/6, Special Key on 3-switch box tor buzzer
and 2 lamp: 3 , 6/6.
BUZZERS. small type, with cover, 1/6.
Buzzers, with screw contact and adjustable spring
armature, 2/6. llc.wg Buzzer in Bakelite case, 3/6.
Magneto Exploders, 25/~ Portable Field Telegraph Sets.
Details on request. Cheap Morse Practice sets available.
CAMP LAMPS, Portable Accumulator Band Lamps
are independent of dry cells. Miners’ wpe 2 volts.
Steel body. Indestructible, 15/~ Battery 10/-.
SIGNAL LAMPS by Lucas and Aldis. !or night and
day use, telescope sights. key and discs . for tripod
or hand use. Heliographs Mark V, with spare mirrors
in leather case, with mahogany tripod.
MORSE RE(ORDI\(x G.P.O. type inkers, on mahog-
any base with tape reel under, in first-class order, £6.
Lightweight French Army Field Morse Inkers, fold -up
into wood case, £7/10/-.  Super Model Army G.P.O,
Field H.Q. Morse inker, brand new. entirely enclosed
and fitted every refinement, current indicator, key, tape,
container, etc., £8. Mahogany Tape Container, G.P.O.
desk top with brass reel in drawer, cost 40/-, for 3/8 only.
%ox seRPaper Reek 8d.
ome Recorders, Acoustic. 5/6, 10/6, 15/-. Feigh Electric,
34/6, Flexible track discs. 1/-. VLIS
C.-D.C. DIX-M1 NTA VEGT POCKET TESTER.
A versatile moving-iron multi-range
meter for service on A.C. or D.C. jobs,
No projecting terminals. E.
ranges of volts: 0-7.5, 0-150, 0-300.
In black bakelite case.  2lin. by 2fin.
thh pair of test leads and plugs. Leaflet
‘N’ gives full information. 19,6

MILLIAM-
—New, Fer-
Something sim-
ple without calibration A
for tuning or galvo for
testing. Back of panel type. as illus.
8 m.a. full scale. Bargain at 3'9 post free.

PANEL METERS.—Moving coil, 5,
10, 25. 50, 500 m.a., in various sizes, from
2iin. to 8in. dia. Switchboard Meters,
3 to 8in. dial, all ranges. SILVER-
TOWN Portable Tester. Combines
Wheatstone Bridge. Galvo shunts and
ratios, as new. I£8. G.P.O. Plug-in
Bridge Resistance Boxes. to 8,000 ohms. 60/-.

New War-time Sale List ' N 2d,. Stamps:
KEEP YOUR BATTERY READY.
BATTERY CIHHARGING ON A.C. MAINS WITII
FIIE A.C. NITNDAY will keep your battery fit without
attention. Model 1\/A6. 100,250 volts A.C. and D.C.
6/8 volts ¢ amp.. 15/~. Model N/B6. 100,250 volts to D.C.
6/8 volts 1 amp.. Todel N/C8. 100/250 volts to D.C.

PILOT /> SIGNALLERS

adJust-
igh

Power

tap 55/-. 5 amp.. £4/10/-.
@ ;
Post Free. !

5/- EMERGENCY PARCELS of useful
ELECTRADIX RADIOS

618 Volts 1 amps.. 35/~ Model N1, 100250 volts to

1/28\;\0115 ]iamp 32/-. Ditto 12 volts 2 émps with §-volt

Exper imental electrical and radio repair

material and apparatus. 7lbs. for 5/-.

218, Upper Thames Street, London, E.C.4.
=== Telephone . Ceniral 4611 =
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In the Concert Room

Some Memorable Occasions Which Linger in the Memory,
Described by Our Music Critic, Maurice Reeve

N important part of the education of a
professional musieian—and certainly
not the least pleasant—Ilies in the

attendance of concerts and recitals given
by the great cxecutants of the day. The
critical listening to works that are being
studied when they are played authorita-
tively is of the utmost value and neeessity.
If the work being performed is well known
beforehand, many an error—very often of
minute (llmensmn——can be spotted whieh
otherwise goes by unnoticed in the practice
room. Also the larger sweep of phrase
and movement are heard in perspective,
as if we were looking at a play being acted
from the stalls instead of as one of the
participants on the stage. This is a most
valuable asset, as otherwise we are depen-
dent either on our own personal judgment
of our work or on that of friends or ac-
quaintances—neither of which 1s always
impartial. Then ecome the all-important
aguestions of tone, dynamics, style, and
the general tout ensemble of the artist on
the eoncert platform.

Gramophone and Radio

It may be pleaded. of course, that the
gramophone and the wireless are effective
substitutes. In some ways they are.
No one could deny that the possession of a
record of something we are learning, and
the ability to play it over and over again
without having to leave our practice room,
is of the utmost convenience and valne,
So mmnch so, in fact, that many schools
and private teachers are co-operating their
use. Incidentally it must relieve the
professor of much of his responsibility. and
the pupil of his nervous tension. MWhen we
mark the record at the exact spot where
we want to start it, as the wireless lecturers
do, we have instruction and example
combined, to the ath degree.

But it is of something else I want to talk
about this week—the personal element.
Can this be wholly ecliminated without
losing a vital spark ? Can we dispense
wholly with the personality of the artist,
and still feel we have the complete thing ?

Whilst admitting the undeniable fact that

the composer is greater than the performer
—that the work transcends the perform-
ance—we should be able to enjov two arts
at the same tine rather than one.  Itisthe
duty of the executant to breathe life into
the music—to be the intermediary between
the composer and ourselves and, whilst
never transgressing from what should be
to him the immutable eommmands of the
author, hc should be big enough to add
his own personality to the original. The
two together forni an irresistible combina-
tion, and to suggest that any mechanical
reproduction wholly supplies the reality
is to suggest that a photograph is the
equivalent of a living person. Composing
and performing are twin arts, the one the
servant of the other. Or perhaps I should
use the expression companion. For a
humble and menial approach to the musie

is just as objectionable in its results as one
of arrogant and unwarranted superiority.

St. James’s Hall

I have been the privileged witness of
many wonderful scenes and the delighted
partaker of unforgettable experiences in
the concert hall. The first of all was when
I was taken to the old St. James’s Hall as a
small lad of some four or tive summers,
to hear the inimitable de Pachmann—
that magical Chopin player and platform
buffoon—and remember vividly both his
playving the Waldstein Scmata, and my
sitting up on the back of the chair with
my feet on the seat. Of pre-1914 memories

I Dbest remember Paderewski. Godowsky,
Sauer, Rosenthal, Backhaus and a truly
wonderful  sixteen-year-old  Hungarian

genius, von Lengyel, whose performanee
of the Liszt Sonata has probably never
been surpassed. Although pianists claim
first place, 1 vividly reeall other instru-
mentalists such as Ysaye, Miseha Elman,

Kreisler, ete. Of these Paderewski must
take precedence. Not only was he a
supremelyv great pianist, but his person-

ality absolutely nnigue and terrifiec. With
him the personal element entered into the
music to a greater degree than with any
other artist of his timec, but as he was
of the most catholic tastes he gave us a
perfect combination of the twin clements
already alluded to. That he was first-
class entertainment nobody can forget
who saw him in his heyday. The packed
hall was always in a fever heat of excite-
ment and expectancy. He always kept
them waiting several minutes over the
advertised time of starting. He also
charged them between two and three times
the normal concert prices. Then, when
his lean, spare figure. surrounded with the
most marvellous aurcole of red hair,
cventually stepped on to the platform,
the audicnee would rise to its fect and
break into a pandemonium of applause
lasting several minutes. Using his own
Erard piano, worn threadbare with his
worl, he would pound it with a series of
satanic blows struck from the level of his
lead. When these came to an end in the
tonic chord of the first piece on the pro-
gramme, further salvos would greet him,
But when he commenced in carnest, what
a player! What a poet! A prince of
planists !

L.S.0. Concert

I heard him three times before 1914—
in two recitals and once at a memorable
L.S.0. concert, when the one and only
Arthur Nikitsch conducted him in his own
concerto. His reappearance after the
war—1923, J think, was unforgettable.
Time and soriows had greatly mellowed
him, and his playing had taken on an added
philosophy, and a sweeter reasonableness.

The years immediately following- the
war produced a natural reaction, and a
mugically starved populace welcomed almest

anybody, and evervbody, with open arms.
Paderewski's return 1 have mentioned.
Just as vociferousand joyous was Kreisler’s,
who came back in a series of four wonderful
recitals, all of which I shall never forget.
At the first one the warmth of the greeiing
(he was the first as well as the greatest
of the ex-enemy masters to return—alas,
they are again our opponents)—- so moved
him that his performance was almost
negligible. But all was forgiven—the huge
audience just eheered and cheered.

Post-war Masters

Giants of the post-war deecade—most
of whose appearances 1 have heard—
were, in addition to I’aderewski and
Kreisler, Busoni, lconine colossus of the
keyhoard ; Cortot, sleek Frenehman : Rach-
maninow, he of the Prelude; Heifitz,
the modern Paganini; Menuhin, greatest

of executive prodigies; Toscanini, prince
of eonductors; Galli-Curci, the modern
nightingale ; (igli. Caruso’s only possible

eompetitor ; Casals, the only great ’cellist.
and one of the world’s great artists.
These are the really magical ones whose
names fill a concert hall of any size in any
part of the world, and whose deeds canse
a catch of the breath, and a thump of the
heart. Busoni is now dead and Paclerewski
retived. I should not have forgotten Melba
or Chaliapin—both no longer with wus,
cither.

There are literally scores of other
splendid artists as well. Pianists are ten
a penny, and condunctors almost as cheap.
Neither is there a shortage of fiddlers.

Cortot is an extraordinary chap. and the
only first-class artist 1 know whose memory
fails him in public. 1 witnessed two very
painful incidents when on both occasions
he chitched his temples and uttered ** Oh
mon Dieu, mon Dieu ! The music did not
come back to him, and he had to resume
it at the most convenient point. 1
remember Nikitsch’s baton flying into the
audience—purposely, I think, and Heifitz
breaking a string and having to start his
picce over again on another fiddle. A
bass string also smapped during a recital
of Rosenthal’s, and the clang reverberated
right round the hall—a most unusual
incident. The pianist always gets the
credit for breaking a string, and is deemed
a great showman in consequence, though
such a thing is quite impossible. Even to
break a hammnier is rare. Suech is luck!

THE ARGON CHARGER

W. THOMPSON, the makers of the
. specified transformer for the Argon
L.T. charger. inform us that the Osram
Argon valve is no longer obtainable, and the
only counterpart of this is the Philips’
rectifying valve (type 1038), which retails

at 14s. 6d. This valve has identical
characteristics to the Argon and can,
therefore, be substituted without any

medification to the original design.
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Extending Your
Loudspeaker

A Few Hints on How to
Best Results

Obtain the

INCE the advent of the console type of

set, with self-contained loudspeaker,

it has been something of a problem
to know exactly how to connect an external
loudspeaker, either for use with the internal
one or on its own.

Almost every set on the market to-day
has terminals for the connection of an
external loudspeaker. This is all very well
if you are going to use an external lond-
speaker whose Impedance characteristics
are just the saine as those of the internal
loudspeaker. This is not very hlxelv, and

the problem vemains wmwolved, in spite of

those two 1eat tevminals at the baek of
the set.

Losing Quality and Volume

Quite apart from this problem of the
commmercial set, very few listeners seem
to be ahle to work two loudspeakers from
the same set without losing quality ov
volume, or soutetimes both,
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Ef}.a

Power Valve

10,000.N

a wire, which can be as long
as you like—to the next
room, down the garden, any-
where—and conneet it to one side of your
external loudspeaker. The other side of
the loudspeaker is connected to earth.
By this we mean to a nearby water-pipe,
radiator, or actually to an earth plate.

You will then find that the two loud-
speakers will work very well together, but
one may give more volune than the other.
You may be able to overcome this by
altering the tapping on the primary of the
transformer of the external loudspeaker,
bt a more satistactory method is to use a
volume-control for the external loud-
speaker. The easicst way of arranging this
control is to conuect a resistance of 10,000
ohms across the primary of the loudspeaker
transformer. This is, of course. a variable
resistance, and will not appreciably affect
the internal loudspeaker.

Fig.

There are so many occasions
on which an extension of the
loudspeaker system is wanted
that we really think a few
practical ideas will be wel-
come,

Let us consider first the
type of set our readers are
most likely to be using—
a set with an output cireuit
connected internally to a

—QHT+
LS. or
Phones L.S.
(o}
Any Any
Distence Distance

loudspeaker having an
integral transformer. 1r vou
look  at Fig. 1 the points
marked A and B stand for
the loudspeaker terminals.
Normally, wires go from
these two terminals to appro-
priate terminals on the
primary of the loudspeaker’s
transformer. This is fine
tor just ome loudspeaker., but exactly
what arve you to do when you want to
connect up another loudspeaker ?

We will assnme that vou ave still going
to use the present loudspeaker but that you
waint to hook on externally another loud-
spealker of different characteristies.

Tts Own Transformer

We arve assunting that the external
londspeaker also has its own transformer.
What you have to do then is to connect
up your present output to this transformer,
without disturbing the present matching of
the internal loudspeaker.

A 2-microfarad fixed condenser is the link
between. Take a wire from the A end of
the existing transformer to one side of the
2.microfarad condenser. This A connec-
tion is found in practice by trial and error,
not really difficult because on one terminal
you will hear nothing, and on the other
the extra londspeaker will work.

To the other side of this condenser join

Power Valve

Fig. 2.—Adding a loudspeaker (or loudspeakers) to any receiver—
particularly these without built-in units.

Now, it is quite possible that you may
want to use two external loudspeakers as
well as the internal one. This is just as
simple to arrange. Instead of earthing the
primary of the first transformer, connect
this to the primary of the transformev of
the second external loudspeaker. You
then earth the remaining connection on the
second transformer. The volume control is
fitted as hefore—a variable resistance across
the primary winding.

You may have a simple set without an
internal loudspeaker—just a set with a

QL

|.—Circuit diagram showing how an additional loud-
speaker can be added to a commercial set with built-in speaker.

plain output circuit and no choke or trans-
former. This you may want to use with
one or more distant external loudspeakers
of mixed impedances.

The Fig. 2 circuit shows you how this
can be done. A and B are the loudspealker
terniinals. Between these two terminals

connect a 30-hemry choke capable of
passing the anode current of the output
valve. Then from the point A, which
comes from the anode of the output valve,
take a lead to one side of a 2-mfd. fixed
condenser. The other side of the condenser
should be connected to one side of the first
loudspeaker.

This may be either the primary of the
transformer of a moving-coil loudspeaker,
or the winding of any ordinary balanced-
armature loudspeaker.

Using Two or More

If you waut ouly one external loud-
speaker, vou earth the remaining side of it.
It you wait to use two or more loudspeakers,
you conneet the blauk side of the first one
to the one terminal of the following loud-
speaker, as shown by Fig. 2. As you will
see, the remaiuing side of the last loud-
speaker is always earthed to sonie con-
venient point.

Forlevelling up the volume of the external
loudspeakers, you can make wuse of the
volume controls already suggested, that is,
10,000-ohit  resistances across the loud!
speaker windings or transformer prinaries.

Whenever the extended loudspeakers are
at a counsiderable distance, take care to use
fairly thick gauge wire. We suggest
single flex, such as is used for electrie-light
connections.

You might note that the Fig. 2 system
can just as easily be adapted for using a pair
of headphones with a loudspeaker. 'The
variable resistance across the headphones
will have to be adjusted so that volume is
reduced to a comfortable strength.

With these few hints in mind many of
you will be able to make your own arrange-
ments for extending the loudspeaker, or
for connecting up a loudspeaker in addition
to the one already in the set.

It is sometimes not fully realised how
much more useful a set can be made by such
an extension.

Now on Sale
No. | of our Important New Weekly

PRACTICAL ENGINEERING
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Mains Chokes

‘“In the ¢ Wireless Encyeclopaedia * you
describe a cure for H.F. interference via the
mains. I have two Eddystone Screened All-
wave Chokes but I have been told that these
chokes will not do. 'If this is so will you
please inform me what chokes to use.””—
J. H. W. (Nottingham).

H IS chokes you mention are intended tor
ordinary anode circuits, where the
current will probably not be greater than
10 mA. The chokes referred to for the
elimination of interference on the mains
will earry the total mains current of the
receiver. and this will, of eourse, he greatly
in excess of 10 mA. Furthermore. there is
some risk of lcakage unless special chokes
are employved, and these nsually consist of a
single laver of heavy-gauge wire, onn a large
diameter former. They should be enclosed
i1 a non-nmetallic box so that there is no risk
of a short-circuit of the mains taking place.
It you wish to wind your own chokes for this
purpose we siggest a 2in. diameter paxolin
tornier, and a winding of 100 or 150 turns
of No. 22 D.CC. wire.

Class AB1

““ ] have seen a ecireuit in which it is stated
that Class AB1 amplification is employed.
1 know that Class A is ordinary push-puil
and that Class B is a special arrangement
with a fluctuating anode eurrent, but I regret
that I have not seen a description of the
eombination AB with the figure 1. Could
you explain, briefly, what the arrangement is
and its advantages or recommend an article
which covers this subject 2”°—J. H. (Bognor).

RIKFLY the arrangenient is used where

a large power output is regunived, hut

the question of the H.T'. consumption is not

of importance. Usually very low impedance

valves ave employved. preferably triodes.

We have referred to this method of

amplification in previous articles, but hope
to cover it again at some tuture date.

Chassis Substitute

*“1 have started to build a set to a pub-
lished design, but the specification included
an aluminium chassis. I cannot get this and
I also find that aluminium is scarce and I
cannot get any copper either. Is it essential
to adhere to the specification in this respect,
or could 1 use ordinary wood ?”>—P. R, 0.
(N.12).

IN nmany cases the metal chassis is mainly
for rigidity, although it provides at the
same time a measure of screening. If you
examine your design you may find that
there is very little screening effected by the
chassis itself. DIrovided that you watch
common earthing points, and join these
together, and used screens for coils and
chokes or other unscreened components
which are placed on opposite sides of the
chassis, it may be possible to obtain just as
good results with an ordinary wooden
chassis. Careful attention must, however,
be paid to the particular lavout and design.

u "i% WA \
“to-your lefler

Poor Selectivity

‘1 wanted to make up a small one-
valver for the Home Service broadeasts and
had sufficient material all except the_coil.
I wound this from spare materials, using a
glass former (old lamp chimney cut down)
and 50 turns for the coil with a .0005 mid.
condenser. I have a Pressland selector in
the aerial lead, but the Home Service
station is all over the dial and no movement
of the condenser makes the slightest differ-
ence to the volume. I use a 20ft. aerial, 30ft.
high, and have checked and re-checked
connections time and again. Can you tell me
how to tune the station?’’—I1. R. (Kings-
bury).

A’l_‘ vour address the sclectivity shounld be

average. and with the aerial series
device you should he able to find a
maxinn tuning setting, L, however, all
comections are in order and the condenser
is not defective, the only suggestion we can

r 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 difliculties
arising  from the coustruction ol receivers
degeribed in vur pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obvious reasens—

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

(2) Suggest alterations or modifications of
receivers deseribed in eour coutem-
poraries.

(3) Suggest alterations or medifications to
commercial receivers, i

(4) Aunswer queries over the telephone,

(H) Grant fnterviews to guerists.

A stamped addressed euvelope must he
enclosed for the reply. All sketches and
drawings which are sent to us should bear
the nume and address of the sender.

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

Send vour queries to (he Editor. PRACTICAL WIRELESS,
Georre Newnes, Ltd., Tower Honse. Sonthampton Street, =
Strand, London, W.C.2. The Coupon must be enclosed l

with every query. b4
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make is that you have inadvertently used
resistance wire for the coil. This would
flatten the tuning, although it might not be
possible to tune to the correct frequency
and thus the sweep of the condenser with
the coil in question does not permit a
maximum point to be obtained. Check
the type of wire yvou have used. and if it is
ordinary copper wire, then wiid a primary
winding over the existing winding, using
only 10 or 15 turns, and add a few turns to
the secondary. This should ¢ive you a more
selective arrangement.

Resistance Capacity
“JIs it true that although praised so
highly, resistance-capacity coupling is not
all that it is claimed to be? I have been told
that there is frequeney distoriion, time lag
and other drawbacks which are not met in
transformer coupling, and that a good trans-
former is just as fine, from a quality point
of view.””—K. H. (West Croydon).
RESISTANCE-CAPACITY coupling has
the advantage that the resistance in
the anode circuit (the load resistance) 1s

independent of frequency and thus should
amplify all frequencies equally. There is a
drawback in that the signal voltage is
developed across the coupling condenser and
the grid leak, whilst the voltage is tapped
off for the next valve only across the grid
Jeak. Thus, theve is a loss of voltage across
the condenser. There are other factors such
as the sclt-capacity of the resistances. ete.,
and provided that a properly-designed and
really good transformer is used, it will give
just as good results as a resistance-capacity
coupling. A poor transformer will net,
however, give the quality of a poor resis-
tance-capacity coupling.

Condenser Marking

“1 have a small condenser which is
marked with the letters pfd., and I should
be glad if you eould give me an idea what
this rating is. I have not been in wifeless
long and have not seen stich a capacity
before.””—F. T. (Lowestoft).

HI: rating is the same as mmfd.—micro-
microfarads. One pfd or one mmfd. is
equal to .000001 mfd. There is, presumably,
a figure in front of the letters mentioned,
and vou should therefore he able to ascer-
tain the normal rating from that. Inciden-
tally, the pfd. rating is not often used to-.
day, the ninfd. value being more common.
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REPLIES IN BRIEF :

The following replies to queries are given im
wbbreviated foru eitier because of non-cow pliance
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yeneral interest, '

ot R | - o

C. J. B. (Nerwich). Unfortunately the eflect is
tlue to the chanyges which the B.B.C. have had 1o nuke,
‘I'here is no cure. and the conditions have hecn enforeed
by natioual security and are beyond the control of
the BB

G. W. (Bolten). You can usec the speaker with the
set in question.  Obvieusly, however, all stations will
not be cupalle ol giving good loud resnlts on the
spealker.

H. S. (Droyisden). We can only sugwest that von
commygnicate with the makers of the ~et aud repeat
4\‘uurt complaint. The set may be in need ol adjust-
nent.

A. J. M., (Bolten). The H.F. Radio Company, of
22 Howland Street, Totrenham Court Rowl, Londen,
W.t.1, can gupply the item mentioned.

G. R..(Inverness). \Wrifte to Peto-Ncott for the price
and details of the coil mentioned. We nnderstand that
it = still available,

W. M. S. (Colchester). The set in question was not
ddescribed in our paper, and we cannet therciore supply
& blueprinr, The paper in question is no longer on the
warker.

W.T.(Edinburgh). We have not tried t he particular
unit mentioned hut we understand that it is o standard
itenr and it should be quite a simple matterto fit to any
stamtard receiver. Unfortunately, we have no details
of your set which was< deseribed in a paper not now on
the murket awd therelore we cannot advise you
detinitely,

A.M. G. (Paisley). We have given ~imple details, but
not for & model comparable with the ttem mentioned.
We have described & two-valve mains short-wave set—
blueprint AW 453, ‘The output of the amplifier would
be approximately 6 watts,

R. N. 8. (Worthing). Good enamelled 7 22 would be
preferable in your case. Use either the rubher-coverad
or the ~ame wire rixht through if possible, Auy joiuts
should be soldered. A huried earthis definitety desirable.
The third pin menrioned is quite O.K.

B. R. (Northalterton). Lhe small condenscr is merely
a trimuer to ‘balance out any stray capacities intro-
duced by the wiring.

D. M, (Hinckley).
lormer s,

G. T. (Hove). We suggest a lower resistance, abhout
10,000 ohims.  The condenser should be 1 mifd,

T. E. G. (Bletchley). A hetter transformer is recom-
mended. 1o not uze a ratio higher than 3 to 1, The
battery is yuite guitable.

M. A, (Perth). Lwo of the valves are obsolete, but
vou vy use thent if they are still giving rood per-
tormance. The unly difticulty will be in replacing them
whet they fail,

The coil costs 3s. 6id,, the trans-
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RADIO CLUBS & SOCIETIES

EASTBOURNE AND DISTRICT RADIO SOCIETY
Hon. Sec.: T. G. R. Dowsett, 48, Grove Road,
Eustlxomne, Syssex.
Al the society's meeting held on Tuesday, Januacy
9th, the annual general meeting was held.
The secretary thanked members who had very kindly
helped the society in 1939, Some meetings were tixed
for 1940. The society at the present time has a
memhership of 15,
tull information for joining the society can be
had from the lion. secretary at the above address.
Aunnual subseription, 5s. a year or 23, 6d. half yearly.

THE CROYDON RADIO SOCIETY
Hon. Publicity Sec. : . L. Cumbers,

Road 8. Croydon,

MIL PG A, H. VOIGT, the weli-known loud-

speaker desiguer, made a welcone appearauce
Letere the Croydon Radio Bociety at the monthiy
eeting on Thorsday, January 4th, in 8t. Peter’s Hat,
Ledbury Koad, 5. (roydon, the chairman being the
popular Mr. P, (. Clarke.

Much attention was paid to gramophone pick-np
and records. Needles alone tigured in a fascinating
discussion, it being mentioned how experts used fibre
oues, because these had greater flexibility 1han steel
varieties. As a result record wear is decreased, Then
Mr. Voigt passed on to newer types of pick-ups. A
very likexble one used a sapphire jewel point, but
after September 3rd. 1939, was no longer available to
the British public, Another pick-up which did good
‘things was a make known as the silent st ylus, and the
action of its needle was described in detail on the
hiackboard. Needless to say, Mr. Voigt had brought

14, Campden

some gpecially chosen records, and played them most

suceessfully on his Corner Horn Loudspeaker. Alsence
of ueedle serateh was niost marked. due to the very
light weight of the pick-ups mentioned above, aud also
the Piezo crystal type of instrament. Incidentally,
meoere will he heard of the latter’s cesign, for at the

next meeting on Thursday, February lst, Mr.-H. .
Mén.lge of R. A. Rothermel Ttd.. will speak on
atest Developments in 1‘1670 Cl)amla Pt OPRACTICAN,

W um‘lws readers are iuvited, and are rewimde| that
meerings are now held on the first Thursday of the
mouth,
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A.C. Leads )
A.N important  poini  connected weth
th: A.C. type of receiver is the hum
given by induction from leads carrying the
heater supply, which s raw A.C. In
some cases it has been found that the hum
may be removed by bringing ceriain of the
A.C. leads close lo each other, so that the
fields interact and thereby cancel each other
out.  This is similar to the idea of using
lwisted flex leads for the same purpose.
We have seen a receiver, however, in which
the A.C. leads were of ordinary solid linned
copper, run through insulated sleeving and
laid perfecily parallel throughout the sel,
and no hum of any kind could be heard.
It is recommended, however, that twisted
llex be employed for the utmos! reliakility.

Mains Input

FURTHER point 1w conneclion

with  A.C. mains receivers con-
cerns the mains input vollage rating.
Where the exac! mains voltage is not
marked on the iransformer it is generally
recommended to use the next lowest marking.
1t should be remembered that the H.T.
winding is approximately 1 fo 1 ratio with
the input side on the ordinary bpe of
recetver and thus any variation in the mains
input  side will give a corresponding
variation in the H.T. wvollage.  The
healers, however, due to the step-down ratio
will not be so widely affected.

PRACTICAL WIRELESS
Classified Advertisements

Advertisements are accepted for these
columns at the rate of 2d. per word. Words
in black face and, or capitals are charged,
douhble this rate (minimum charge 2/~ per
paragraph). Display lines’ are charged at
4/- per line. All advertisements must he
prepaid. All communications should he
addressed to- the Advertlsemen( Manager,
“ Practical Wireless,” Tower House,
Southampton Street, Strand, London. W.C.2

RECEIVERS, COMPONENTS AND
ACCESSORIES

RADIO CLEARANGE, LTD., 63, High Hoiborn, W.C.1.
BRITISH BELMONT 8 Valve plus Magic Lye All-
Wave A.C. Superhiet Chassis, 4 wave-bands, two
short, medium and long, iitted latest Mullard Octal
Base American tvpe Valves.
Size of Chassis, 134” x 10” x 3”.
and Knobs, but less Speaker.
Chassis ouly, £5/19/6 each.
Speaker for above. 17/§ each.
RICE KELLOGG SENIOR 12" Moving Coil Speakers, 20
watts, 1,000 ohms, 11 ohms Speech Coil. Without
Speech 1mnsfurme1, 32/6 : with Transformer tapped
3,000 ohms and 7,000 olims, 35/-.
GRAMPIAN 10" 30 watt, -,:)00

Supplied with Valves

ohm I neJ gised

Speaker. Heavy Cast Frame » 15/- “eaclr
With heavy-duty Pentode Speech 'l‘mns(ormer

17/6 each

Heavy-duty Speech Transformers, Pentode Multchinlg

each

PLESSEY 2-gang Straight Condensers 1/6 each

Ditto, 3-gang .. 2/- each

PLESSEY Motor Drlve l’ress Button Unit. Supplied

complete with 8-way Press Button Control. Precision
job throughout. First Grade Motor. A.C. 24 volts
21/- each
FOLAR 100,000 Volume Controls, with S.P, Switcl:
1/6 each
YAXLEY type 1-pole 3-way Singlo Bank Switches
9d. each
2,500 ohm Fields Coils 9d. each

1 {Onc) gross Assorted Resistances .. 5/- per gross
Metal Chassis Drilled. 15" x 6" x 1§” and 113" x 8" x 2}~
1/6 each
Puslh Back Wire q = bo 12yds. 10d.
ROLA P.M. Speakers latest type 73iu. Cone, with
Tentode '[‘mnsformer 3 .. Boxed 14/6-each
Clock-faced Dials, 5” x 347, wlth prmted 3-wave scale
Ox-Copper Iiscutcheons and Glass. . 3/6 eaeh
Ditto, less Escutcheons 2/6 each
Horizontal dials, with plain scale 1% x 3} “and 1/)omte]r
- each
100ft. Copper Acrials, Insulated .. . 2/« cach
FILAMENT TRANSFORMERS, input 200-250 volts,
output 4 volts 4 amps, 4 volts 6 amps 4/11 cach
G.E.C. Mains Transformer, American windings,
350-0-350 volts,. 65 m.a. 5 volts 2 amps, 6.3 volt 2.5
amp. Buitable for replacements in G.LE.C. models
5/6 each
24 mfd. Can type Electrolytics, 450 volts \vorkin'g-
6 each
PRESS BUTTON UNITS with 6 Press Buttons, ready
for wiring into set, with circuit .. .. 4/11 each
Stranded Push-hack Wire, 14. per yard, 12 yards 10d.
CHASSIS Mounting Vaive Holders, American, 4-, 5-, G-
and 7-pin, 4d.each. Octals6d.each. Loctals10d.each.
7-pin English type, 3d. each.
ROTHERMEL Piezo Crystal Speakers, 7iin, Cone.
List 55/-. Our price, 10/6 each. 10in. Cone 12/6 each,
POLAR N.S.F. 1 watt resistances, 4d. each, 3/9 dozen.
All sizes np to 2 meg
WEARITE MAINS TRANSFORMERS R.C.1. type.
5 voit 2 amps, 6.3 volt 5 amps
6/11 each
4 volts 2 amps,
volts 5.0 amps,

350-0-350 v. 80 m.a.,

Type R.C.4. 500-0-500 v, 150 m.a.
4 volts 2 amps, 4 volts 2.5 amps, 4
21/- cach

PHILCO MAINS TRANSFORMERS. Amcrican Wind-
ings, 350/350 ‘Olta 65 m.a., 6 volts 3 amps,, 5 volts

2 amps. 5/- cach
Ditto, but 80 ma. .. o0 pe .» 6/6 cach
Ditto, but 90 m.a. .. . . «» 7/6 each
WEARITE 110 k/c L.F. Transformers .,  1/- each

AMERICAN C.T.S. Volume Controls, fiuest made,
ﬂwided gpindles, length 2iin. with switch, 2,000,
5,000, 10,000, 25,000, 100,000 2/6 cach
ere-\\ ound 'i Wi 'ltt ([ess swmch). 10 000, 25 OH’(,)/ohm;?

~ ¢ach

PLESSEY DRY ELECTROLYTICS, CAN TYPE.

12 x 16 mfd. 350 volts working .. .. 1/8each
6x6 ,,  B00 volts working .. .. 1/6cach
12 ,» 450 volts working .. .. 1/6cach
8 x 8 x 8 mfd. 500 volts working .. e 2/11 cach
16 mfd. 450 volts working . .o 1/3cach
B.1. Wire-end type, Bias Dlectm]ytlcs

50 mfd. 12 voits 00 00 .. .+ 1/6each
50 mfd. 50 volts 0o 2/- each

Tubular Wire-end non- mductxve papel, all sizes up
to 0.1, 5d. each, 4/9 dozen.

Metal’ Case 1 hole fixing Electrolytic Condensers,
550 volts working, 8 mfd. . 3/-each
Volume Controls, 1,000 ohins, with switeh. 1/3 each
0005 3-gang Tumm Condenser Units, with trimmers,

1/9 each
PLESSEY Energised Speakers, 10in, Cone, 2,500 and
1,000 ohm field, with trans. .. 12/6 each
6in. Cone, 2 500 and 1,500 ohm field .. 5/11 each
RUBBER GROMMETS 00 T .. 4d.dozen

{Continued in next column)
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REGCEIVERS, COMPONENTS AND
ACCESSORIES

(Continued from previous columm)
BATTERY Output Pentodes, well-known make,
4/8 each
BATTERY Double Diode Triode, We]l-knownsmake.
11 each
RAYTHEON First-grade Valves, largest stocliists, all
types in stock, including Glass Series, Glass Octal
Series, Metal Series, Bantom Series, Single-ended
Metal Series, and Resistance Tubes, all at most com:-
petitive prices; send for Valve Lxsts
All Orders Must Include Sufficient Postage to Cover.
Hours of Business: 9 a.an.—6 p.m, Weekdays. Satar-
days 9 a.tu—1 p.m.
RADIOGLEARANGE, LYTD., 63 High Holborn, London,
W.C.1. TELEPHONE HOLborn 4631

JOUTHERY RADIO'S BARGAINS.
LL GUARANTEED. POSTAGE LEX'TRA.

5/ —Parcel of usefl Components, comprising
Condensers, Resistances, Volume Coutro]«
\\ue Circnits, ete.  Value 23/-. 5’- per parcel.
5/ —>Service Man's Component Kit.  Electrolytic
Condensers, Volume Controls, Resistances

‘T'ubutar, Mica, Paper Condensers, Valve Holders, ete.
1"0 .utlc]ea contained in strong carryiug case, 97 x
, 15/- the Kit.
2] -—MHJH Trader's Parcel of Coluponeuts. 350
= Articles comprising all ty pes Gondensers. Valve
Holders, Kesistances, Chokes, Coils, Wire, cte
Value ‘46/ 21/- the p.:rcel
5/ —-IUU Wire-eud llesxsb.xnccs, assorted cuapacities
~ Yand | watt, 5/- pCI
ELSEN ; Units,
Crwt.ll Sets, 5/6; Westectors Tyvpe \WW2, 2/¢:
8 mfd. Lilectrolytic Condenscrs 500 volts, 1/8. Crystal
Detectors, 2/-; Crystals, 6d. ; Marconi V" "4\.xlve= 9d.

Ormond ,ourl-spenkcr 2/,

2 —Tool or  Iustrument Carr\mn Cases, ex
=~ Government Stock; Wood 9 x 7%, 2f-
OUTHERN RADIO, 46 Lisle Streeb, London,

W.C. Gerrard (653,
VA[ XHALL. Rola &in. P.M. speakers, 14s, 9d.
Rola 10in. P.M. speakers, 18%, td.  (omplete
with input transformers.
VAUXHALLA Collaro A.C. gramophone 1otors.
boxed, 29s. Moderu piek-ups, 11s. and 18s, 9d..
wit'1 velume controls,
AUXHMNLL, TCC alumininm containers, 8 mifil.
600 v, 3s. 5 1CC cavdboard 8 infd. 5300 v., 2s.
S plus 8 mfd.. 3s. G,

AUXHALL, Voluwe controls, 28, : with switeh

3s. Tubular condensers, 0.1 mfd., 3d, ; 0.25.1mfd
4. Resistors, 1 watt, 4d.
AUXHALL UTILITIES, 163a, Strand, T.oadon,

W.C.2. Post paid over 25 6d. W rite for free list.

BANKRUPT BARGAINS. Brnnd new 1939 models

muakers’ sealed cartons, with guarantees, at less
40 per cent, helow listed prices; also Midgets, port-
ables, ear radio. = Send 11d. stamp for lists.—Radio
Bargains, Dept. P.W. 26i-3. Lichlleid Road, Aston
Birmingham.

OULPHONE RADIO, Ormskirk, 1040 Brand New
goods guly. (Collaro motors 12in. turntable, 25/-.
Spenkers, valves, receivers.  14d. stamp iists.

TAND-BY " Crystal Set. Specified coil, 25

case, 9d. : or complete kit of parts. 10s. 3d., post

free.—T. W. Thomp~ou znd Co., 176, Greenwich fo'h
Road, 5.E.10.

7\' S.F. and Ferranti wire-end resistances. Half and
1 one watt. 30 different eapaeities. 2/-. Reliable
microphones. complete with transformer, 3/6. Ditto.

4. ‘Lrickle charcers, Westinghouse
2-volt, & amip., 9,6, Swmall (loud) buzzers
Ditte, miniture bakelite case, 179,

sprung  type,
xecu{rmon
s

monnting valve holders. 4. 7 and 9-pinu, 24d.
each, 2 - dozen. Nator wire-wound volume controls,
L.OO0, 10,000, 20,600, 25,000 ohis, 1/- each. All new

waaranteed goods.  Orders nnder 5.-. postage extra
—Post Radio Supplies, 328, Upper Streef. London, N.I.

IDANKRUPT BARGAINR. All new goods. Bakelite

torches complete. U2 type battery, 2/6. 5 and 15
watt lamps. 1/3. Midget all-dry = portables, £5.
Truphonic 5v. A.C. all-wave 1939 11 gns. superhets,
7 gns.  Portadyne superhet portables, £5/15-.
Well known inake 8v. 1939 A.C.-D.C. all-wavers, 8 gns.

Spartan A.C. 5v. 1939 superhets, £5'15 ..  Dattery
combined mains superhet transportables, £7. Porta-
dyne 1940 battery all-wave superhet. £6. Many

others. State requirements please. Second-hand 8v,
D.C. Murphy radiogram, cost £34/10/-. Quite as new.
11 egns. Ekeo, second-hand A.C. 86, 65/-. Phillips
A.C.-D.C. superhet. £3. Ekeo, second-haud A .65, £3.
Full stock Triotron valves am{ service goods. ——Butlm
6, stanford Aveunue. Brighton,* "Plione : Preston 1030.

EADPHONES.—Reconditioned and guaranteed.

G.E.C. BJI.H. Sterling. Nesper, Irandes,
Western Electric, Siemens, 4,000 ohms, 5/- pair.
Telefunker, ]WhtV\exgm adjustable, 7/6. Western

Electrie smrrle earpiece. 2.0000 ohms, with cord, 2/6.
cRYSTAL wirli silver cat's-whisker. 6d. (omplete

detector parts, 1/-.  Glass tube detector on
ebonite base, 14. Sensitive permanent detector.
1/6. Postage 1! —Post }(adxo Supplies, 325, Upper
Street, London, N.1.


http://www.cvisiontech.com
http://www.cvisiontech.com

