.

PRACTICAL WIRELESS, Janyary 6th, 1940.

BANDSPREAD SHORT-WAVE THREE—,. %%
NEWNES

: TGIGUIEEILN Zo
PUBLICATION | Ry g \ @
e Vvliieles st
EJ.CAMM S I B8 V2 [ VRO B B/ EDNESDAY

Vol. 15. No. 331. Jan, 6th, 1940.

( * PRACTICAL TELEVISION * )

Conkento

Old Circuits Revived

<>

A Short-wave Band-
spread Three

A

r—_.
<>

Thermion’s Commen-
tary

<>

A Two-stage Regenera-
tive Pre-selector

1]
Practical Television
<>
Loudspeaker Design
<
Practical Hints
<

Tone Control by Nega-
tive Feedback

<>

Readers’ Letters HOME-MADE COILS
SIXTY TESTED WIRELESS CIRCUITS By F. J. Camm

Circuits for Battery and Mains-Operated Receivers, Adaptors, Units, Portables, Short-Wave Receivers, All-Wave
Receivers, Amplifiers, and a Room-to-Room Communicator. Diagrams and instructions for assembling and wiring.
Details of components and notes on operation.

2,6 From all booksellers, or by post, 2/10, from the publishers, GEORGE NEWNES, LTD. (Book Dept.), Tower House
NET ) Southampton Street, Strand, London, W.C.2. '

ADVT,



ii PRACTICAL WIRELESS 7 January 6th, 1940

New—Authoritative

Technical—Practical

H ) \ Indispensable fo
u)erybody en-
gaged in  the

. alrtra[l industry.
Written by men
with unsumassed
experience in

] their  respeclive
branches.

HIS work provides in a convenient form a comprehensive and reliable source of reference to

Aircraft Construction, Production, Maintenance and Overhaul. The wide adoption of metal 4 0
construction has rendered a work of this kind necessary even fo. those men who have been
for many years associated with the aircraft industry. EXPERT CONTRIBUTORS
Never before has the whole aspect of Aircraft Production and Maintenance, from the original
specification to the forty hours’ inspection schedule, been covered, within the conﬁnes. of a single work. i'i('?Es?rAciiDOFMgg'%
The operative in the production shop, whether engaged upen aeroplane construction, or upon the PRACT!S&IhO;NF OR-
machining, fitting, assembly or testing of aeroplanes, will find the information ideally adapted to .
his needs. 2,000 lLLUSTRATlONS

PLANS, DIAGRAM

We have had the courteous and cordial co-operation of masy of the largar magufacturers and through o shivy - sulewrh

their assistance we have been able to deal thoroughly, and in a..prnttﬁalr manner, with some of the COVERING 50 CIVIL
e & MILITARY AIRCRAFT.

leading types of British aircraft, bo-th from the pfoducuon s:W the-poirt of view of the graound TWO YEARS TECHNL.
engineer. e CAL ADVISORY SER-
-y VICE FREE TO EVERY

PURCHASER.

VERY BRIEF OUTLINE o-it
« AERO ENGINEERING ”

ESSENTIAL REQUIREMENTS OF MODERN AERO-
PLANES. PRINCIPLES OF FLIGHT. SURVEY OF
MODERN AIRCRAFT PRODUCTION. WORKSHOP
PROCESSES USED IN AIRCRAFT PRODUCTION. ; :
MACHINE TOOLS. SHEET AND PLATE METAL | - : 3 o AERQ
. WORK. COMPONENT HGS. AIR FRAME JIGS. i e AL ECR ;}Mmm,m
MATERIALS USED IN AIRCRAFT CONSTRUCTION. ‘-__:_

HEAT TREATMENT. THE ANODIC PROCESS.

METAL CUTTING. WELDING. SOLDERING AND

BRAZING. RIVETING. INSPECTION STANDARDS

AND METHODS. AIR FRAME ASSEMBLY. ENGINE [

INSTALLATION. FITTING THE ELECTRICAL

EQUIPMENT.  RIGGiNG.  AEROPLANE MAIN- """

TENANCE. THE INSPECTION  SCHEDULE.
GROUND EQUIPMENT, ETC. ETC.

All the Chief Makes of Asro Engines and all representa-
tive types of civil and military airereft are covered.

POST THIS COUPON TO DAY
HOME LIBERARY BOOK COMPANY

(Genrge Newnes, Lid.)
Tower House, Southampton St., London, W.C.2.

50 FREE DATA SHEETS

Prepared with the assistance of the Air Ministry 2nd
leading British Aircraft Manufocturers, these contain
details of the mest popular types of civil and military
aircraft—performance, pay load, fuel consumption,
maximum speed, cruising speed, landing speed, cte.

Please send me a Free Copy of your Descriptive Booklet for
‘““ AERO ENGINEERING,” together with full particulars showing

how I may obtain the work for a small initial subseription.

B DBctﬁld(l;l; h ADDRESS ........ .. ... ..l
X 1
FREE s Handsomely Bound Case for b T i
S -2 == » filing your Data Sheets. Tinted Title
Letiering
Occupation ... . P.WV. 6140

SR | [/ you do not wish fo cul your coby, send u posteard mentioning

George Newes, Ltd. g ** Practical Wireless ' to above address.




January 6th, 1940

PRACTICAL WIRELESS

333

JGIG

x

PRA

32ass

*

SION )

EVERY WEDNESDAY

Staff:
W. J. DELANEY, FRANK PRESTON,

Vel. XV.  No. 381 Jan. §th, 1940

H.J. BARTON CHAPPLE, B.Sc.

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.)

| !
1500 2000

| S
0 50100200 400 600 800 1000
Frequency,c/sec

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,
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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 Janu